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INTRODUCTION 

These tables were prepared to allow ,quick ref- 
erence to pertinent reaction parameters for 432 projec- 
tile-target combinations for a bombarding energy 
range of 1 to 50 MeV/u. 

The table entries were selected with the intention 
of providing the experimentalists working in the fields 
of heavy-ion-induced fusion and strongly damped 
(deep-inelastic) reactions with useful parameters which 
characterize the main features of the angular and 
energy distributions of the reaction products. Among 
these are the estimated values of quarter-point angle 
for elastic scattering, total reaction and fusion cross 
sections, various characteristic energies in the labora- 
tory system for elastic and highly inelastic scattering, 
and kinetic energies of evaporation residues and of 
evaporated, secondary neutrons. In addition, several 
quantities useful in macroscopic calculations such as 
nuclear radii, masses, and characteristic values of 
angular momentum are tabulated. 

It should be noted that most of the concepts and 
models on which this tabulation is based have been 
tested only in an energy range up to several MeV/u 
above the Coulomb barrier. These models are used for 
extrapolation to much higher energies, where experi- 
mental data are scarce. In addition, concepts devel- 
oped for heavy nuclei, such as the droplet model, are 
applied also to very light nuclei without an attempt to 
verify the validity of the results. Therefore, these tables 
should be used with appropriate caution. 

Discussion of Models 

In the Fresnel model’ it is assumed that for each 
projectile-target system there is a well-defined, almost 
energy-independent interaction radius Rint, which sepa- 
rates the domains of elastic scattering and nuclear re- 
actions in configuration space. In the context of this 
model this radius determines uniquely the angular mo- 
mentum I,,, of a grazing Coulomb trajectory, the total 
reaction cross SeCtiOn CR, and the quarter-point angle 

(&. The experimentally determined interaction radius 
Rint is always larger than the sum of the matter half- 
density radii CP and CT of projectile and target, respec- 
tively, which can be related by the droplet model2 to 
the nuclear mass numbers. In Fig. 1 the difference 
5 = Rint - CP - CT is plotted as a function of CT + CP 
for 230 systems, where Rint has been determined3 by 
an analysis of elastic-scattering angular distributions. 
The resulting linear least-squares fit to 5 is used to cal- 
culate Rint for all systems in the table. 

The droplet model2 is used to determine static 
nuclear parameters which are not dependent on the 
bombarding energy. Besides the matter half-density 
radius C the most important parameters are the equiva- 
lent sharp-surface radius R of projectile and target; 
the charge radius R,; the coefficient of surface tension 
y entering in the strength factor of the proximity model 
potential4 for heavy ions; and the nuclear mass ex- 
cesses for projectile, target, and compound nucleus. 

The critical angular momentum I,, for fusion is 
calculated by equating the maximum possible attractive 
nuclear force due to the proximity potential to the sum 
of the repulsive Coulomb and the I-dependent cen- 
trifugal forces.5 Solving this equation is nearly equiva- 
lent to counting the number of partial waves with 
pockets in the effective potential. If it is assumed that 
target and projectile have reached the rolling condition 
at the fusion barrier, dissipation of angular momentum 
due to tangential friction can be approximately ac- 
counted forS by increasing the resulting value for I,, 
by 7/5. This increased value of 1,, is tabulated and used 
in all subsequent calculations. 

Further bombarding-energy-independent param- 
eters include the limiting angular momentum lRLD for 
the rotating liquid-drop model,’ beyond which a nu- 
cleus is unstable against ‘fission, and the total kinetic 
energy (TKE) released in symmetric fission of the com- 
pound nucleus (A,-, Z,), which has been found* to de- 
pend linearly on Z$IAJ’3 for a wide range of nuclei. 
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Fig. 1. The difference t; = I& - (C, + C,) between the experimentally deduced interaction radii &,,, and the sum of the matter 
half-density radii of projectile and target CP + CT is plotted as a function of CP + CT for 230 systems. The straight line represents 
a least-squares fit to the data. 

The minimum final TKE for totally relaxed events ob- 
served in binary, strongly damped collisions can be 
expected to be related to the energy release in fission, 
the obvious difference being that the scaling factor 2: 
has to be replaced by 4ZPZT. Such a scaling implies 
that for the most relaxed events the energy is deter- 
mined by the Coulomb repulsion of the reaction frag- 
ments and that the geometry at scission is the same for 
fission and such binary events. This value of TKE is 
given and used to define a maximum reaction Q-value. 

The tabulated parameters dependent on bom- 
barding energy are the laboratory and center-of-mass 
energies, the relativistic momentum of the projectile, 

the wave number and Coulomb parameter in the en- 
trance channel, and all quantities derived from the 
Fresnel model discussed above. The quarter-point 
angle is given in the center-of-mass and laboratory sys- 
tems along with the associated kinetic energies for pro- 
jectile and target nuclei, both for elastic scattering and 
for the maximum Q-value defined above. 

An attempt has been made to classify9 the ex- 
pected angular distribution of the damped reaction 
products in terms of a modified Coulomb parameter 
7’) which is inversely proportional to the relative ion 
velocity at the interaction radius. Further parameters 
associated with damped reaction processes given are 
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Fig. 2. Experimental fusion excitation functions for projectiles 4He, 
IsO, *Ar, and *‘Kr are compared to a simple model described 
in the text. 

the time for a full rotation of the system in a nonsticking 
configuration at the grazing angular momentum, and 
the laboratory energies of evaporation neutronslO 
emitted in the direction of flight by the fully accelerated 
projectile-like fragment scattered to the quarter-point 
angle. Two energies are given to characterize the con- 
tinuous neutron energy spectrum. At one of these the 
laboratory differential neutron cross section is at its 
maximum, whereas at the higher neutron energy the 
cross section is 1% of the maximum value. In both 
cases, half the maximum Q-value defined above is as- 
sumed in order to calculate the kinematics of the pri- 
mary two-body reaction and the nuclear temperature 
of the intermediate dinuclear complex. 

The remaining parameters tabulated are related 
to fusion. The fusion cross section is derived from 
the classical expressions 

(-Td&.,.) = dG E c.m. < Em, 

E cm. 2 Em, 

where E, coincides with the effective potential for the 
critical angular momentum I,, at the barrier radius Rg. 
The conservative potential V is taken as the sum of the 
nuclear proximity potential and the Bondorf-Sobel- 
Sperber (BSS) Coulomb potential.” The radius RB is 
derived from an analysis5 of 56 systems and is parame- 
terized12 in terms of the interaction radius Rtnt. The 
above expression yields a triangular fusion excitation 
function when plotted vs. EL!,,.. The model has been 
compared to data5 for 22 systems with projectiles rang- 
ing from 4He to 84Kr. Four examples of such compari- 
sons are shown in Fig. 2. Except for systems with pro- 
jectiles lighter than 160, where the maximum cross sec- 
tion is strongly overestimated, the available data or the 
results of more sophisticated trajectory calculations are 
generally well reproduced. However, for energies with 
E cm. > E, only a few data sets are available for com- 
parison with the above model formula. 

Further fusion-related parameters include the 
temperature of the compound nucleus as a function 
of bombarding energy and the laboratory kinetic energy 
of the evaporation residues after the mass loss due to 
neutron evaporation has been taken into account. The 
multiplicity of the neutrons is tabulated, calculated 
under the assumption that the total excitation energy 
of the compound nucleus is removed by neutrons. 
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EXPLANATION OF TABLES 

Equations marked below with a dagger contain dimensioned numeri- 
cal constants and are valid as given only if the following units are used: 

energy 
distance 
cross section 
time 
mass 

MeV 
fm 9 lo-l5 m 
mb 10pz7 cm2 
lo-;1 s 
mu = 931.5 MeVW 

Parameters Independent of Bombarding Energy 

ZP, ZT, ZC 

NP, NT, NC 

AP, AT, AC 

ELSCAT [deg] 

REDUCED MASS NUMBER 

INTERACTION RADIUS 
RINT [fm] 

W bl 
CP, CT [fm] 

C [fm] 

RP, RT [fm] 

RCP, RCT [fm] 

Atomic number of the projectile, tar- 
get, and combined system 

Neutron number of projectile, target, 
and combined system 

Mass number of projectile, target, and 
combined system 

The largest angle in the laboratory 
system for elastic scattering of the 
projectile. The angle is given only 
ifAp zAT 

CL = &MAP + AT) 

t Rint = CT + Cp + 4.49 
-(CT + Cp)/6.35 (Ref. 3) 

Ro = R,ntl(A$‘3 + A$3) 
Matter half-density radius for projec- 

tile and target 
Reduced half-density radius 

i? = C,C,/(C, + C,) 

Equivalent sharp radius for projectile 
and target. These radii are re- 
lated13 by 

C = R(l - (l/R)*) 

t R = 1 .28A1’3 - 0.76 + 0.8A-“3 

Charge (Coulomb) radius for projectile 
and target14 

t Rc = 1.16[22/(1 - 3E)(l - d)]“” 

Expressions for the small terms E 
and d can be found in Ref. 14 
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BSS-COULOMB POTENTIAL The BSS” Coulomb potential for 
heavy ions is defined as 

[MeVl t VC(r) 

= ZpZtezlr, r?RCP+RCT=Re, 

= V, - Kr”, r<RCPfRcT=Re, 

where 

[MeVl V,, = 0.6e2 (ZT + ZP)’ 

UC!!4 + RbB3 

zt z; ---- 
&T R CP I 

n = e2ZpZ,/[R&V0 - eZZpZ,lRe)] 

[MeV/fm*] K = (V, - e2ZpZT/(&)/R~ 

VC(RINT) [MeV] BSS Coulomb potential at r = Rint 
FISSION-TKE [MeV] Total kinetic energy for symmetric fis- 

sions of the combined system 

t TKE = 0.1071Z:/A;‘3 + 22.3 

ASYMM FISSION-TKE [MeV] This quantity is roughly equal to the 
total kinetic energy of completely 
relaxed events in strongly damped 
collisions (see Introduction) 

TKEZZ = ( TKE)4ZpZT/Z$ 

Liquid-Drop Parameters 

GAMMA [MeV/fm2] Nuclear liquid-drop surface-tension 
coefficient4 

t y = 0.9517(1 - 1.782612) 

2 = (N, - Zc)/Ac 

PROX-FACTOR [MeV] Factor to convert the dimensionless 
proximity potentials function @(s/b) 
into a nuclear potential V,(s) via 

V,(s) = (4?ryb@I+lf7) 

b = 1 fm 

L-RLD [ti] 

C [MeV/( Z-UNIT)*] 

The limiting angular momentum lRLD for 
fission of the compound nucleus 
as given by the rotating liquid-drop 
model.’ lRLD corresponds to the ro- 
tational parameter yI1 or -yl in Ref. 
7 for values of the fissility x be- 
low or above a critical fissility of 
xc = 0.81, resp. 

Curvature (stiffness)15 parameter of nu- 
clear liquid-drop potential-energy 
surface for two touching spherical 
nuclei 
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C = ~u~(AG”~ + AT~‘~) 

+ 4a,,,(Ap’ + A$l) - 2e2/Rht 

ac = 0.696 MeV 

MASS EXCESS [MeV/c2] 

a sym = 46.57 MeV 

The mass excess AM for projectile, 
target, and combined system de- 
fined as 

AM = M(A, Z) - A-m, 

M and A are the mass (in units 
of MeV/c2) and mass number of 
the nucleus. For 2 < 10 experi- 
mental masseP are given, whereas 
forZ 2 10 the droplet model2 with 
shell corrections is used to calcu- 
late AM 

Fusion-Related Parameters 

R-BARRIER [fm] Fusion barrier radius RB for s-waves 

Rg = Rint - D 

D has been parameterized12 as 

tD = 0.3117(ZpZ,) O 2122, zpz, < 500, 

t D = 1.096 + 1.391ZPZT/10000, 

ZPZT 2 500 

V W WV1 

Q-VALUE [MeV] 

L-CRITICAL [fi] 

The total conservative potential at 
r = RB for s-waves 

v = Vc&) + VN(RB) 

The BSS Coulomb potential Vc 
and the nuclear proximity poten- 
tial VN are used to calculate V 

The ground-state Q-value for fusion 

Q = (AMtAp, ZP) + AWAT, ZT) 

- AWAc, &NC’ 

The maximum critical angular mo- 
mentum for fusion 

ZPZT 
l/2 

x 4nyc+b + e2 - 
s2 

with s = CT + CP + 0.3 [fm] and 
$J = -0.96. A discussion of this 
formula can be found in the Intro- 
duction and in Refs. 5, 6, and 17. 
Note that the angular momentum 
which determines the fusion cross 
section is min(l,,, Imax) 
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Parameters Dependent on Bombarding Energy 

EL/u [ MeV/u] 

ELAB [MeV] 
ECM [MeV] 

EClWVC 
p [MeV/c] 

k [fm-‘1 

ETA 

LMAX [fi] 

SGMAR [mb] 

SIGFUS [mb] 

QP-CM [deg] 

Laboratory bombarding energy per 
nucleon 

Laboratory bombarding energy 
Center-of-mass energy 

E = &wW(AT + AP) 
Ratioc~~.,.lVc(R,,) 
Relativistic momentum of the projec- 

tile in the laboratory system 

P = W,at,l~)~ + 2w&E,atY2 

Asymptotic wave number in the 
center-of-mass system 

k = (2pm,E,.,.lh2)“2 

t k = 0.2187AT(ApEd”2/(AT + Ap) 

Coulomb parameter 

r) = ZpZTe2/hv 

t 73 = 0.15746ZpZ4AplElab)1’2 

The grazing angular momentum I,,, 
determined* by the quarter-point 
angle h 

1 max = r) cot(8,,,/2) 

The reaction cross section’ derived 
from 1,,, 

CrR = (7r/k2)(I,,, + 1/2)2 

The fusion excitation function is ap- 
proximated by a triangular distri- 
bution, defined as 

afus = min(a,, a21 

a.2 = (dk2)(f,, + l/2)2 

where Rg, V, and I,, are defined 
under Parameters Independent of 
Bombarding Energy 

Quarter-point angle O1,4 in the center- 
of-mass system 

e 114 = 2 arc sin (q/(kRint - 7)) 

For bombarding energies below 
the threshold (EC.,. < Vc) the 
quarter-point value is set to 180 
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QP-LP [deg] 

QP-LT [deg] 

EP-QP [MeV] 

ET-QT [MeV] 

EPQMX [MeV] 

ETA’ 

Quarter-point angle in the laboratory 
system for the projectile-like frag- 
ment 

Quarter-point angle in the laboratory 
system for the target-like fragment 

Laboratory energy of the projectile 
elastically scattered at the quarter- 
point angle 

Laboratory energy of the recoil nu- 
cleus scattered at the angle QP-LT 

The laboratory energy of the projectile- 
like fragment for events with Q 
= Qmax = TKEZZ - EC.,. < 0, the 
largest negative Q-value expected 
in a binary heavy-ion collision. 
EPQMX is calculated for a center- 
of-mass scattering angle equal to 
8 l/4 

The modified9 Coulomb parameter 7’ 
may be used to classify approxi- 
mately the angular distribution in 
strongly damped collisions as a 
function of Q-value (Wilczynski 
diagram) 

77’ = ZpZTezlhv’ 

t q’ = O.l5746Z,Z,(/d(E,.,. - V,))“’ 

where v’ is the relative velocity of 
the nuclei in the entrance channel 
at the interaction radius. The fol- 
lowing empirical rules have been 
found: 

0 < 7’ < 150 The ridge of maxi- 
mum reaction cross 
section moves to 
small scattering an- 
gles with increas- 
ing energy loss 

250 < $< 400 The scattering an- 
gle is only weakly 
dependent on the 
energy loss 

500 < r)’ The Coulomb po- 
tential dominates 
the reaction-large 
energy losses are 
associated with 
large scattering an- 
gles 

Systems with other values of 77’ show 
an intermediate behavior 
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TAU [nps] Period of rotation for the dinuclear 
system at 1 = I,,, assuming a 
nonsticking moment of inertia $NS 
= wJ& 

7 = .$pq.q2?rlhl,,, 

i r = O.O989pR~,,,,ll,,, 

[nanopicosecond] = [10e21 s] 

E-ER [MeV] 

EN-EN [MeV] 

Laboratory kinetic energy of the 
evaporation residues. The recoil 
velocity of the compound nucleus 
is given as 

vc = (2ApElablm,)1’2/(Ap + AT) 

It is assumed that the total excita- 
tion energy Et = EC.,. + Qrus of 
the compound nucleus is carried 
away by isotropic evaporation of 
reactions with multiplicity v, which 
is defined below. Since the av- 
erage recoil velocity is not changed 
by isotropic particle emission, the 
average kinetic energy of the 
evaporation residues is given as 

A??,, = ; m,(Ap + AT - v)ui$ 

= (AP+AT - ~1 A E 

CAP + AT)' 
P lab 

For compound nuclei with 2 < 10 
no correction for mass loss due to 
evaporation is applied 

Two representative values for the ki- 
netic energy E, of neutrons emitted 
from a projectile-like fragment are 
tabulated. Under the assumption 
of isotropic evaporation in the rest 
frame of the fragment the double 
differential cross section for neu- 
tron emission in the laboratory 
system is givenlo as 

d2a V 
-=- 

di-IdE, it’d 
E:/2. 

x exp[-(E, - 2(~E,)l’~ cos a + e)/T]. 

The lower energy tabulated corre- 
sponds to the value where this 
cross section, evaluated as de- 
scribed below, has its maximum, 
whereas the cross section for neu- 
tron emission at the higher energy 
quoted is 1% of the maximum 
value. The following assumptions 
about the underlying kinematics 
are made: 
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TEMP [MeV] 

MULT 

1. The laboratory kinetic energy 
per nucleon l of the projectile- 
like fragment is evaluated for 
inelastic scattering at the quar- 
ter-point angle with a Q-value 
equal to half of the maximum 
Q-value defined above. 

2. The angle Q between neutron 
velocity vector and fragment 
velocity vector is set to zero. 

3. The effective temperature18 T 
for neutron emission is cal- 
culated with a level-density 
parameter a = Ac/8. 

The temperature of the compound nu- 
cleus is calculated as 

and 
T = (E:/u)~‘* 

EF = Em. + Qrus 

where Qfus is the ground-state Q- 
value for fusion and a is the level 
density given above 

Multiplicity Y of neutrons emitted from 
the compound nucleus calculated 
under the assumption that the total 
excitation energy E,* is carried 
away by statistical evaporation of 
neutrons. v is then the largest in- 
teger fulfilling the relation 

1 (B,(i) + 2TJ < E,* 
i=l 

where B,(i) is the binding energy 
in the ith step of the evaporation 
cascade and 2Tf is the average ki- 
netic energy of one neutron 
emitted from a nucleus of tempera- 
ture Ti, which is calculated for 
each step of the evaporation cas- 
cade with a level-density param- 
eteru = AC/& For-2 < 10orElab/ 
u > 30 MeVlu, no attempt has 
been made to calculate a neutron 
multiplicity since charged particle 
emission and nonstatistical proc- 
esses are expected to reduce the 
neutron multiplicity considerably. 
For heavy systems, however, v is 
quoted even if the calculated fu- 
sion cross section is zero 

401 
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Table Labels for Compound Nuclei 

COMPOUND SYSTEM REFERENCE X (ATOMIC MASS NUMBER) 
NUCLEUS 

N < 7> 
cl < 83 
F < 9> 

Nc < lO> 
MS < 12> 
Al < 13> 
Si < 14> 

P < 15> 
S < 1.9 
Cl < 17> 
ar < 18> 
K < 19> 

Ca < 20> 
SC < 21> 
Ti < 22> 
V < 23> 
Cl- < 24> 

Mn < 25> 
Fe < 20 
Co C 27> 
Ni < 28> 
cl.4 < 29> 

Zn < 30> 
GCA c 31> 
Of8 < 32> 
as < 33> 
Se < 34> 

Br < 35> 
Kr < 36> 
Rb < 37> 
St- < 38> 
v < 39> 

Zr < 403 
Nb < 41> 
MO C 42> 
TC < 43> 
Ru < 44> 

Rh C 45> 
Pd < 40 
as < 47> 
Cd C 48> 
In < 49> 

Sn < SO> 
Sb C 51> 
Te < 52> 
J < 53> 
XC < 54> 

Cs < 55, 
Ba < 56> 
La < 57> 
Ce < 58> 
PI- < 59> 

Nd C 60> 
Pm < 61> 
Sm < 62> 
Eu < 63> 
Gd < 64> 

t it 13) 
0 17( 16) 
0 2( 17) 

0 18( 20) 
t 34( 25) 
% 65( 26) 
# 3( 28) 

t 19( 31) 
# 82( 32) 
# 35( 36) 
#114( 36) 
n 51( 39) 

# 67t 41) 
# 4( 41) 
n 20( 44) 
#115( 47) 
# 36( 49) 

#131( 51) 
# 52( 52) 
# 5( 57) 
# 21( 60) 
#lOO( 59) 

t 6( 64) 
# 22( 67) 
# 53( 68) 
% 38( 72) 
# 85( 72) 

I) 54( 75) 
# 70( 77) 
I) 86( 79) 
#102( 82) 
#118( 83) 

#149t 84) 
#134( 87) 
#165( 88) 
# 7( 93) 
# 23( 96) 

#166( 95) 
Q 39(101) 
#198( 103) 
I) 8(109) 
0 24(112) 

W 87(108) 
0 40(117) 
#119(112) 
# 56(120) 
# 72(122) 

# 88(124) 
#104( 127) 
#120( 128) 
#167( 124) 
0 9(141) 

# 25(144) 
#152( 136) 
0 41(149) 
# lO(155) 
W 26(158) 

w 33( 21) 
# 49( 24) 

# 50( 28) 

n 66( 30) 
#113( 32) 
0 98( 35) 
#129( 36) 

#130( 40) 
% 83( 43) 
t 99( 46) 
#177( 47) 
#162( 48) 

X178( 51) 
#194( 56) 
P 68( 54) 
I) 84( 56) 
#163( 59) 

X 37( 65) 
#195( 67) 
#132( 64) 
# 69( 70) 
#148( 68) 

#lOl( 75) 
#117( 76) 
#180( 75) 
#133( 80) 
#243( 83) 

#212( 80) 

#228( 86) 
#150( 91) 
#197( 96) 

#275( 101) 
#182( 98) 

* 55(104) 
0 71(106) 

#103(111) 
#245(112) 
#305(121) 
#135(116) 

Y246f 119) 
#151(120) 

#262( 126) 
#136( 132) 

#199( 132) 
+t278( 137) 
#215( 132) 
#168( 140) 
t 57(152) 

9 81( 28) 

P 97( 31) 

#145( 40) 

#146( 44) 

#193( 52) 

#209( 52) 
#147( 55) 
#210( 56) 

#116( 60) 

#241( 68) 
#211( 67) 
#242( 72) 

#227( 73) 
#164( 72) 
#258( 79) 
%196( 80) 

#274( 90) 

#259( 90) 
#181( 91) 
#290( 100) 

#213( 96) 

#229( 102) 
P214( 103) 

#230( 109) 
#276(114) 

#261(119) 
#292( 124) 

#277( 130) 
#183( 127) 

#307(136) 

#293( 140) 
#323(147) 
#184( 143) 

#ibit 44) 

#225( 58) 

#179( 62) P226t 62) 

P257t 75) 

#273( 86) 

#289( 96) 

#244( 96) 

#260( 103) #291(111) 

#306( 125) 
#321(132) 

#322( 1%) 

Y337f 148) 

#338( 152) 

#231(138) 
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Table Labels for Compound Nuclei 

COMPOUND SYSTEM REFERENCE # (ATOMIC MASS NUMBER) 
NUCLEUS 

# 73i154) 
# 42ilb3) 
ltlO5i 15Y) 
It llilhb) 
Y  27i16.Y) 

n 9Oil7O) 
# 43i174) 
%122i174) 
t 59il77) 
# 12i182) 

# 23(18!5j 

#107ilY4) 
# 44i1'3O) 
Y17Oi186) 
# hOiiY3) 

x 13ilY8) 
* 2Yi201) 
#108(200) 
n 14i2OY) 
w 15(2JO) 

w 31i213) 
4 46t217, 
X 47i218) 
# 62i220) 
Y  63i221) 

# 79i223) 
It c/5(225, 
Yllli22B) 
# ih(235,j 
w 32(242j 

Wl43i233) 
W 48i247, 
Wl59i237) 
# 64i250) 
# SOi252) 

# Y6i254) 
#112(257) 
#128i258) 

#2'3i24Y) L 
Y144i262) 

X233i255) 
#16Oi266) 
Yl76i270) 
#192(273) 

#208i278) 
#27Oi271) 
0224i278) 
#240(284) 

#287i283) 
Y346i29O) 
#33liZRSi 
Y256i294) 
#303i293) 

#316i29@) 

#2OOi148) 
# 89tl-56) 
#216i148) 
b Srjilbh) 
# '74i168) 

#137i164) 
#106i173) 
tl53il68) 
lt248il64) 
0 75i1791 

# 91il81) 
#154( 182) 
#12:3ilS'5) 
9217i180) 
#139(18'S) 

# 76i195) 
t YZi197, 
W218il94) 
W 45i206) 
# 3Oi212) 

# 61(2OY) 
# 77i211) 
# 93i213) 
#lOYi216.j 
# 78i222, 

# Y4(224) 
#l lOi227) 
#12&(228) 
Wl27i22Y) 
#142(232) 

#173i229) 
Y158i236) 
W205i237, 
#174i24O) 
#175(241) 

#191(244) 
#207i249) 
#222i248) 

#2YY(249) 
f238i254i 

w25:3 ( 253 j  

t254i264) 
W255i265) 

#285(271) 
W271i272) 
#286i282) 

#301(281) 

W302i292) 

Q361 i2Y2) 

#294i147) 

#308il49, 
#12li160) 
#232i 154, 

9324i160) 
#26:3i 155) 

#:30’3 i 165 ) 
#138(178) 

#18Si 175) 
*20 1 i 180 ) 

#202il94) 
#lSSi 193) 
#356ilY2) 
#124i201 i 
#i87i200) 

#14Oi2OS) 
tt387i208) 
11156i209) 
#25Oi210~ 
#125i217) 

#188i216) 
X141(221) 
#327i212) 
#157i225) 
#;z82 (233) 

#236i227) 
WlSYi232) 
#128(228) % 
#2Y3i238) 
#19Oi243, 

#206(24X) 
W237i243) 
#Z&8(244) 

#359(244 J 

#284(255) 

#26Yi260) 
#300i265) 

#406i27 1) 
P33Oi274) 
#315i274) 

W3Yli273, 

#421i294) 

#392i289) 

X339(163) 
Y247i143) 

#354 ( 168, 

K36.3 i 177 j  
YlbYi172) 

#355i17'S) 
#2C.4i171) 

Y280 i 132 j 

w23c;i lr3C.j 
P386i 1’37, 

#171 i 1’Y’J) 
11234i200) 

#219i205j 
#:357(203) 
#172(21:3, 

#28li214) 
#204i:'2 1) 

#2-Q ( 22 1 ) 

#297i224 j  

#40:3 i 235 j  
#267i228) 

W417i250) 
#221i237) 

#41xi254) 
Y344i244) 
Y39Oi244) 

#313i24'3) 

4329i260) 
#.314i263) 

W345i276) 
Y376i273) 

#:35:3 i 164 j  

#27Yi 16&a, 

#37Oi 181) 
#31Oi 172) 

#326 ( 183 j 

#341(iY2) 

#‘X’6( 192) 
#24Yi 196,) 

#265 i 203 j 
Y401 ( 220) 
#235i211) 

#4U2i2241 
#266i217) 

#2Sli221) 
P312t217) 

#343 (228 j 

#252 ( 237) 

#404i1!48) 

W419i265) 

0405i264) 
Y360 i260) 

A426i278) 

#34Oi 171-j 

#32S i 176 j 

#335 i 1’23, 

#371(1Y2z, 

f342 ( 1’3Y) 

#37P ( if05 j 

#3lli201) 

#‘%5”i21cij %_C. .- 

#.373i22, j  

#374 ( 228 ) 

#283i23*?) 

#375i257) 

#38(3i221) 

#389 ( 237 j  
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

I) 1 1H on 12 c IH on 12c Ill 0” I2C 

-_______-___-__---__----------------------- 

PCIRAHETERS INDEPENDENT OF BOMEARDING ENERGY 
------------------------------------------- 

PlTOMIC NUHBERS: ZP= 1. IT=  6. ZC- 7.4N 3 
NEUTRON NUMBERS: NP= 0. NT= 6. NC= 6. 

------~- -- 
a/u ELM Ea! Ecnlvc , k ETA LtMX4WsauSW-OlWi.P W-LTEP-WET-4TEKltXETW T#J E-ViDI--ENTEK’MLT 

~_-__--~-- 
1.0 1 1 0.72 43 0.2 0.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 2 2 1.44 61 0.3 0.7 1 lb49 424 64.0 59.9 58.0 2 0 0 1 3.99 0. 0 0 1.5 0 
3.0 3 3 2.17 75 0.3 0.5 2 1918 b95 35.0 32.4 72.5 3 0 0 1 2.40 0. 0 0 1.7 0 
4.0 4 4 2.89 ub 0.4 0.5 2 1978 532 24.2 22.4 77.9 4 0 0 1 I.89 0. 0 0 1.9 0 

ap*+1/3= 1.000 CIT**i/3= 2.289 
REDUCED HASS NUMBER= 0.92 AP+AT=fiC= 13. 

INTERACTION RCIDIUS RINT= 6.75 fm RO= 2.05 fr 

HATTER HALF-DENSITY RCIDII Cfml: 
CP= 0.56 CT= 2.12 CT+CP= 2.69 r= 0.44 

EQUIVALENT SHhRP SURFACE RADII Cfml: 
RP= 1.32 RT= 2.52 

COULOMB RADII Cfml: 
RCP= 1.22 ROT= 2.51 RC=RCP+RCT= 3.74 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r7=1.438*ZP+ZT/r for r>RC 
VC(r)=VO-K*r++n for r<RC 
vo= 3.16 M&J K= .02344 n=2.722 
VC(RINT)= 1.3 MeV 

FISSION-TKE= 24. HcV 
ASVHH. FISSION-TKE- 12. MeV 

LIQUID DROP PPIRAHETERS: 
GAMM&= 0.942 MeV/fm**Z PROX-FACTOR= 5.26 MeV 
L-RLD= 12 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAHETER C-203.38 HeV/Z+*2 

MASS EXCESSES CMeV/c*+21: 
PROJECTILE4 7.3 TPIRGET: 0.0 
COMPOUND NUCLEUS9 5.3 

FUSION RELATED PAR&METERS: 
R-BCIRRIER= 6.30 fm V(RB)= 1.2 MeV 
O-VALUE= 1.9 MeV 
L-CRITICAL= 2. 

4.5 5 4 3.25 92 0.4 0.4 2 1987 mu 21.0 19.4 79.5 4 0 

5.0 5 5 3.61 97 0.5 0.4 3 1989 915 18.5 17.1 80.7 5 0 
5.5 b 5 3.97 101 0.5 0.4 3 1987 945 16-b 15.3 81.7 5 0 
6.0 b b 4.0 106 0.5 0.4 3 1982 970 15.0 13.9 82.5 6 0 
b.5 7 b 4.70 110 0.5 0.4 3 1977 991 13.7 12.7 83.1 6 0 
7.0 7 6 5.Ob 114 0.5 0.4 3 1970 1039 12.b 11.7 83.7 7 0 

7.5 8 7 5.42 118 0.6 0.3 3 1943 1025 11.7 10.8 84.2 7 0 
8.0 8 7 5.73 122 0.6 0.3 4 1956 967 10.9 10.1 84.6 8 0 
8.5 9 8 b.14 126 0.b 0.3 4 1949 910 10.2 9.4 84.9 8 0 
9.0 9 8 b.50 130 0.b 0.3 4 1942 859 9.b 8.8 85.2 9 0 
9.5 10 9 6.84 133 0.6 0.3 4 1935 814 9.0 8.3 55.5 9 0 

10.0 10 9 7.22 137 0.6 0.3 4 19% 773 8.5 7.9 35.7 10 0 
10.5 11 10 7.59 140 0.7 0.3 4 1921 736 8.1 7.5 55.9 10 0 
11.0 II 10 7.95 144 0.7 0.3 4 1914 703 7.7 7.1 86.1 11 0 
11.5 12 11 8.31 147 0.7 0.3 4 1908 672 7.4 b.8 8b.3 II 0 
12.0 12 11 8.67 150 0.7 0.3 4 lM2 b44 7.0 6.5 86.5 12 0 

13.0 13 12 9.39 18 0.7 0.3 5 185Q 5% 6.5 b.0 86.8 13 0 13 0 0.90 1. 13 18 2.9 0 
14.0 14 13 10.11 lb2 0.8 0.3 5 1879 552 6.0 5.5 87.0 I4 0 13 0 0.86 1. I4 27 3.0 0 
15.0 15 14 10.84 lb8 0.8 0.2 5 1868 515 5.6 5.1 87.2 15 0 13 0 0.83 1. 15 31 3.1 0 
lb.0 lb 15 11.54 173 0.8 0.2 5 1559 453 5.2 4.8 87.4 lb 0 13 0 0.80 1. 15 35 3.2 0 
17.0 17 lb 12.28 179 0.8 0.2 5 1849 456 4.9 4.5 87.b 17 0 13 0 0.77 1. lb 37 3.3 0 

18.0 18 17 13.00 124 0.9 0.2 b 1941 429 4.6 4.2 87.7 18 0 
19.0 19 18 13.73 189 0.9 0.2 b lBr( 407 4.3 4.0 87.8 19 0 
20.0 ii! 18 14.45 194 0.9 0.2 b 1825 3% 4.1 3.8 87.9 20 0 
23.0 25 23 18.06 217 1.0 0.2 7 1792 309 3.3 3.0 88.4 15 0 
33.0 30 ZB 21.b7 238 1.1 0.2 7 l7b7 257 2.7 2.5 88.6 3Q 0 

35.0 35 32 25.29 254 1.2 0.2 8 174b 221 2.3 2.1 88.8 35 0 
40.0 40 37 28.90 276 1.3 0.1 8 1729 193 2.0 1.9 89.0 40 0 
45.0 45 42 32.51 293 1.4 0.1 9 1714 171 1.8 1.7 W.1 45 0 
50.0 50 46 36.12 39 1.4 0.1 10 1701 154 1.6 1.5 89.2 50 0 

0 1 1.73 0. 0 0 1.9 0 

0 0 1.61 0. 0 0 2.0 0 
0 0 1.51 0. 0 0 2.1 0 
0 0 1.42 0. 0 0 2.1 0 
0 0 1.35 0. 0 0 2.2 0 
0 0 1.29 1. 0 0 2.3 0 

0 0 1.23 1. 0 0 2.3 0 
0 0 1.19 1. 0 0 2.4 0 
0 0 1.14 1. 0 0 2.5 0 
0 0 1.11 1. 0 0 2.5 0 
0 0 1.07 1. 0 0 2.6 0 

0 0 1.M 1. 0 0 2.b 0 
0 0 1.01 1. 0 0 2.7 0 
0 0 0.98 1. 0 0 2.7 0 
0 0 0.9b 1. 0 0 2.8 0 
0 0 0.94 1. 0 0. 2.8 0 

13 0 0.75 1. 17 40 3.4 0 
13 0 0.73 1. 17 42 3.5 0 
13 0 0.71 2. 18 44 3.5 0 
14 0 0.63 2. 21 54 3.9 0 
I4 0 0.57 2. 24 62 4.3 0 

14 0 0.53 3. 27 70 4.6 
15 0 0.49 3. 30 78 4.9 
15 0 0.46 3. 33 85 5.2 
15 0 0.u 4. 36 9-2 5.4 

** t*********************************************  nwwHIHmn----Hn+H+~~- 

R 2 1H on 16 0 1 W 09 lb 0 I H on lb 0 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATOMIC NUMBERS: ZP= 1. ZT= 8. ZC= 9.4F 7 
NEUTRGN NUMBERS: NP= 0. NT= 8. NC= 8. 

APwk1/3= 1.000 fiT**1/3= 2.520 
REDUCED M&S NUMBER= 0.94 AP+AT=AC= 17. 

INTERACTION RADIUS RINT= 7.01 fm RO= 1.99 fm 

MATTER HALF-DENSITY RADII Cfnl: 
CP= 0.54 CT= 2.42 CT+CP= 2.99 F= 0.46 

EQUIVALENT SHARP SURFFICE RADII Cfml! 
RP= 1.32 RT= 2.78 

COULOMB RADII Cfml: 
RCP= 1.22 RCT= 2.78 RC=RCP+RCT- 4.01 

BSS-COULOHB POTENTIAL CM&l: 
VC4r7=1.438*ZP+ZT/r for r:>RC 
VC(r)=VO-K*r+*n for r<RC 
vo= 3.89 MeV K= .02064 n=2.Sll 
VC(RINT)= 1.6 M&J 

FISSION-TKE= 26. MeV 
ASVMH. FISSION-TKE- IO. MA.’ 

LIQUID DROP PARAMETERS: 
C&MMcI= 0.946 MeV/fm*r2 PRGX-FCICTOR- 5.43 MPV 
L-RLD= 16 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PttRCIMETER C-199.46 MeV/Z**2 

MASS EXCESSES CMeV/c+*21: 
PROJECTILE: 7.3 TARGET: -4.7 
COHPOUND NUCLEUS: -1.5 

FUSION RELATED PARCIMETERS: 
R-BARRIER= 6.52 fm V<RB)= 1.6 MeV 
Q-VALUE= 4.0 McV 
L-CRITICAL- 3. 

EL/u ELM EC?l EclllVC , 
-- 

1.0 I 1 0.57 43 
2.0 2 2 1.15 61 
3.0 3 3 1.72 75 
4.0 4 42.29 86 
4.5 5 42.58 92 

5.0 5 5 2.87 97 
5.5 b 5 3.15 101 
b.0 6 6 3.44 106 
6.5 7 b 3.73 110 
7.0 7 7 4.01 114 

7.5 8 7 4.30 118 
8.0 8 8 4.59 122 
u.5 9 8 4.87 126 
9.0 9 8 5.16 130 
9.5 10 9 5.45 133 

10.0 10 9 5.73 137 
10.5 11 10 b.02 140 
11.0 11 10 6.30 1U 
11.5 I2 11 b-59 147 
12.0 12 11 6.88 150 

13.0 13 12 7.45 156 
14.0 14 13 8.02 lb2 
15.0 15 14 8.60 lb3 
16.0 lb 15 9.17 173 
17.0 17 lb 9.74 I79 

18.0 18 17 10.32 184 
19.0 19 18 10.89 189 
20.0 20 19 11.4b 194 
25.0 25 24 14.33 217 
30.0 30 28 17.19 2s 

35.0 35 33 20.06 2% 
40.0 40 3322.93 276 
45.0 45 4225.79 293 
50.0 50 47 28.66 309 

k ETA l.MSUWi3CW3W-c)IU’-LP W-LTE9iPR4TERZ4k’ET4’ TW E-EREN--ENlEWtkLl 
---------------------__---1-_---- 

0.2 1.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0.3 0.9 I 1104 202 101.7 98.1 39.2 2 0 0 2 6.30 0. 0 0 1.7 0 
0.4 0.7 2 lb89 580 48.5 45.9 a7 3 0 0 1 2.53 0. 0 0 1.8 0 
0.4 0.6 2 1854 769 32.4 30.6 73.6 4 0 0 1 2.11 0. 0 0 1.9 0 
0.4 0.6 2 1897 832 27.9 26.3 7b.l 4 0 0 1 1.91 0. 0 0 2.0 0 

0.5 0.6 3 1923 882 24.4 23.0 77.8 5 0 0 I 1.7b 0. 0 0 2.0 0 
0.5 0.5 3 1940 923 21.8 20.5 79.1 5 0 0 1 1-M 0. 0 0 2.1 0 
0.5 0.5 3 1952 5% 19.6 18.5 80.2 6 0 0 1 1.54 0. 0 0 2.1 0 
0.5 0.5 3 1959 987 17.9 lb.8 81.1 b 0 0 1 1.45 0. 0 0 2.2 0 
0.5 0.5 3 19b3 1012 lb.4 15.4 81.8 7 0 0 1 1.38 0. 0 0 2.2 0 

0.6 0.5 3 19b5 1033 15.1 14.3 82.4 7 0 0 1 1.32 0. 0 0 2.3 0 
0.b 0.4 4 1944 1052 14.1 13.3 83.0 8 0 0 I 1.27 0. 0 0 2.3 0 
0.6 0.4 4 19b4 1W 13.2 12.4 83.4 8 0 0 0 1.22 0. 0 0 2.4 0 
0.6 0.4 4 1965 1036 12.3 11.6 83.8 9 0 0 0 1.18 1. 0 0 2.4 0 
0.6 0.4 4 1963 981 11.6 10.9 84.2 9 0 0 0 1.14 1. 0 0 2.5 0 

0.7 0.4 4 19bl 932 11.0 10.3 84.5 10 0 0 0 1.10 1. 0 0 2.5 0 
0.7 0.4 4 1958 888 10.4 9.8 84.8 10 0 0 0 1.07 1. 0 0 2.6 0 
0.7 0.4 4 1956 847 9.9 9.3 85.1 11 0 11 0 1.04 1. 11 19 2.6 0 
0.7 0.4 5 1953 811 9.4 8.9 85.3 11 0 11 0 1.01 1. 11 2.2 2.6 0 
0.7 0.4 5 1950 m  9.0 8.5 85.5 12 0 II 0 0.99 1. 12 24 2.7 0 

0.7 0.3 5 19U 717 8.3 7.8 35.9 13 0 11 0 0.94 1. 13 28 2.8 0 
0.8 0.3 5 1937 664 7.6 7.2 8b.2 14 0 11 0 0.w 1. 13 30 2.8 0 
0.8 0.3 5 1931 621 7.1 b.7 ES.5 15 0 11 0 0.87 1. 14 33 2.9 0 
0.8 0.3 5 1924 582 6.6 6.2 8b.7 lb 0 11 0 0.84 1. 14 3s 3.0 0 
0.8 0.3 6 1918 548 6.2 5.8 86.9 17 0 11 0 0.81 1. 15 37 3.1 0 

0.9 0.3 6 1912 518 5.8 5.5 87.1 18 0 11 0 0.79 1. lb 39 3.1 0 
0.9 0.3 6 1907 494 5.5 5.2 87.2 19 0 11 0 0.76 1. lb 41 3.2 0 
0.9 0.3 6 lW1 4b4 5.2 4.9 87.4 20 0 11 0 0.74 1. 17 43 3.3 0 
1.0 0.3 7 1876 373 4.1 3.9 87.9 25 0 11 0 0.66 1. 20 51 3.6 0 
1.1 0.2 8 1654 310 3.4 3.2 88.3 30 0 12 0 0.60 2. 23 59 3.9 0 

1.2 0.2 8 1838 2b4 2.9 2.8 88.5 35 0 12 0 0.56 2. 26 bb 4.2 
1.3 0.2 9 1324 235 2.b 2.4 88.7 40 0 12 0 0.51 2. 28 n 4.4 
1.4 0.2 9 1811 207 2.3 2.1 88.9 45 0 12 0 0.48 3. 31 a3 4.7 
1.5 0.2 10 lx@ 186 2.0 1.9 89.0 50 0 12 0 0.Y 3. 34 87 4.9 

)*v/u lw lkv - UNC 1lfB - fl J J dn de,k, lkv lw hv - lus MV -wJ- lkv - 
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# 3 II-I on 27 Al 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOPIBARDING ENERGY 
____-____-__-_-_______________L_________--- 

ATGHIC IWiBERSs ZP= 1. ZT= 13. ZC= 14. (Si) 
NEUTRON NUMBERS1 NP= 0. NT= 14. NC= 14. 

aPol/3= 1.000 AT*+1 /3= 3.000 
REDUCED MASS NUMBER= 0.96 AP+AT=AC- 28. 

INTERACTION RADIUS RINT= 7.53 fm HO= 1.88 fm 

HATTER HALF-DENSITY RADII CfmJ: 
CP= 0.56 CT= 3.05 CT+CP= 3.61 -6= 0.47 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 1.32 RT= 3.35 

COULOMB RADII Cfml: 
RCP- 1.22 RCT= 3.32 RC=RCP+RCT= 4.55 

BSS-COULOMB POTENTIAL CticV3: 
VC(r)a1.43S*ZPcZT/r for r>RC: 
VC(r)=VO-K*rr+n for rCRC 
vow 5.49 ncv K= .01486 n=Z.‘?PO 
VClRINT)= 2.5 nev 

FISSION-TKE= 29. McV 
ASVMM. FISSION-TKE= H. ncv 

LIQUID DROP PARAMETERS: 

1.0 1 1 0.39 43 0.2 2.0 0 0 0 188.0 1m.o 0.0 0 0 0 
2.0 2 2 0.78 61 0.3 1.4 0 0 0 180.0 180,o 0.0 0 0 0 
3.0 3 3 1.17 75 0.4 1.2 1 973 233 97.7 95-b 41.2 3 0 0 
4.0 4 4 1.5s a6 0.4 1.0 2 II(D 557 56.8 8.0 61.6 4 0 0 
4.5 5 4 1.75 92 0.4 1.0 2 1610 664 47.3 45.8 M.3 4 0 0 

0 0.w 0. 0 0 0.0 0 
0 0.w 0. 0 0 0.0 0 
3 5.24 0. 0 0 2.0 0 
2 2.86 0. 0 0 2.1 0 

5.0 5 5 1.94 97 0.5 0.9 2 17O3 753 40.6 39.3 b9.7 5 0 0 
5.5 6 5 2.14 101 0.5 0.9 3 1773 821 35.6 34.4 72.2 5 0 0 
6.0 b 6 2.33 lob 0.5 0.8 3 1826 883 31.7 30.7 74.1 b 0 0 
6.5 7 6 2.53 110 0.5 0.8 3 1868 934 28.6 27.6 73.7 6 0 0 
7.0 7 7 2.72 114 0.6 0.8 3 1901 WI 26.1 25.2 77.0 7 0 0 

1 2.46 0. 0 0 2.1 0 

1 2.19 0. 0 0 2.2 0 
1 1.99 0. 0 0 2.2 0 
1 1.84 0. 0 0 2.2 0 

7.5 a 7 2.91 118 0.6 0.7 4 l9m 1014 23.9 23.1 73.0 7 0 0 
8.0 8 a 3.11 122 0.6 0.7 4 1949 1047 22.1 21.4 70.9 8 0 0 
a.5 9 8 3.31 126 0.6 0.7 4 1967 1075 20.6 19.9 79.7 8 0 a 
9.0 9 9 3.Jo 130 0.6 0.7 4 I%2 1101 19.2 18.6 80.4 9 0 a 
9.5 10 9 3.69 131 0.7 0.7 4 1594 1124 18.1 17.4 81.0 9 0 a 

1 1.72 0. 0 0 2.3 0 
I 1.62 0. 0 0 2.3 0 

I 1.53 0. 0 0 2.3 0 
I 1.46 0. 0 0 2.4 0 
1 1.40 0. 8 IS 2.4 0 
I 1.34 0. 9 18 2.4 0 
I 1.29 0. 9 19 2.4 0 

10.0 10 10 3.69 13? 0.7 0.6 4 2ocd 1145 17.0 16.4 81.5 10 0 
10.5 11 10 4.oB 110 0.7 0.6 4 2013 1163 16.1 15.5 82.0 10 0 
11.0 11 11 4.27 144 0.7 0.6 5 2021 llso 15.3 14.7 82.4 11 0 
11.5 12 11 4.47 147 0.7 0.6 5 ml 1178 14.5 14.0 82.8 11 0 
12.0 12 12 4.66 150 0.7 0.6 5 2032 1129 13.8 13.3 83.1 12 0 

a I 1.25 0. 9 21 2.5 1 
a 1 1.21 0. 10 22 2.5 1 
a 1 1.17 0. 10 23 2.5 1 
8 I 1.14 0. 10 24 2.b 1 
a 1 1.11 0. 11 25 2.6 1 

13.0 13 13 5.cd 156 0.8 0.6 5 2040 1042 12.6 12.2 93.7 13 0 8 I 1.05 0. I1 27 2.6 1 
14.0 14 14 5.44 162 0.8 0.5 5 2x6 968 11.6 11.2 84.2 14 0 a 1 1.01 0. 12 29 2.7 1 
15.0 15 I4 5s 168 0.8 0.5 6 X60 903 10.8 10.4 84.6 15 0 8 1 0.97 1. 12 31 2.7 1 
16.0 16 15 6.22 173 0.8 0.5 6 203 847 10.1 9.7 85.0 lb 0 a 1 0.93 1. 13 32 2.9 1 
17.0 17 lb b.bO 179 0.9 0.5 b ii65 797 9.4 9.1 85.3 17 0 a 1 0.90 1. 14 34 2.8 1 

18.0 18 17 6.99 184 0.9 0.5 6 X6b 753 8.8 8.5 85.6 18 0 
19.0 19 18 7.38 189 0.9 0.5 6 205b 713 8.3 8.0 65.8 19 0 
20.0 20 19 7.77 194 0.9 0.5 7 2056 677 7.9 7.b 8b.L 20 0 
25.0 25 24 9.71 217 1.1 0.4 8 2052 542 6.2 b.0 86.9 25 0 
30.0 30 29 11.66 2% 1.2 0.4 8 2044 451 5.1 5.0 87.4 34 0 

0.0 35 34 13.60 2% 1.2 0.3 9 20% 387 4.4 4.2 87.8 33 0 
40.0 40 39 15.54 276 1.3 0.3 10 2%?8 338 3.8 3.7 88.1 40 o 
45.0 45 43 17.46 293 1.4 0.3 10 x01 301 3.4 3.3 68.3 45 0 
50.0 50 48 19.43 3119 1.5 0.3 11 2013 271 3.0 2.9 BB.5 50 0 

1 0.87 1. 14 36 2.9 1 
1 0.81 1. 15 37 2.9 1 
0 0.82 1. 1s 39 3.0 1 
0 0.73 1. 18 46 3.2 1 
0 0.6 1. 21 52 3.4 2 

0 0.60 1. 24 59 3.6 
0 0.s 1. 26 65 3.8 
0 0.52 1. 29 71 4.0 
00.49 2.32774.1 

GAHtlA= 0.952 Md’/fn**2 PROX-FACTOR= S.&S PleV 
L-RLD- 28 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C=i5’4.65 MeV/Z+rZ 

IWSS EXCESSES CHcV/c+*21: 
PROJECTILE, 7.3 TARGET: -20. b 
COPlPCiUNl3 NUCLEUS: -25.1 

FUSION RELATED PARAMETERS: 
R-BARRIER= 6.99 fn V(RB)= 2.5 IleV 
Q-VALUE= 11.8 l4eV 
L-CRITICAL= 3. 

# 4 lH on 40 Ca 

___________---____-_----------------------- 

PARAWTERS INDEPENDENT OF BOMBARDING ENERGY 
-___-___-______-__--____________________--- 

Ill 0rl 4oQ lH on 4ocl 

--------------I - -_-- -__-----__--___-- ----___-_ 
EL/u ELM EOI ECWVC , k ET6 UW smylsoNsW’-QlW-LP PP-LT WEMT EPCW ETA’ TW E-EREN-EN TEWlcLT 

1.0 
2.0 

1 1 0.27 43 0.2 3.1 0 0 0 lBo.0 180.0 0.0 
2 2 0.54 61 0.3 2.2 0 0 0 180.0 180.0 0.0 

0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
4 0 0 6 b.53 0. 0 0 1.1 0 
4 0 0 3 4.02 0. 0 0 1.2 0 

5 0 0 3 3.16 0. 0 0 1.2 0 
0. 0 0 1.3 0 
0. 0 0 1.3 0 
0. 0 0 1.3 0 
0. 7 12 1.4 0 

0. 7 14 1.4 0 
0. 8 lb 1.4 0 
0. 8 17 1.5 0 
0. 8 18 1.5 0 
0. 9 19 1.5 0 

ATGHIC NUMBERS: ZP= 1. ZT= 20. ZC- 21.(Sc) 
NEUTRON NUMBERSI NP= 0. NT= 20. NC= 20. 3.0 3 3 0.81 75 0.4 1.8 0 0 0 180.0 183.0 0.0 

4.0 4 4 1.08 86 0.4 1.6 I 651 123 11e.2 116.9 xl.9 
PIP** 1/S= 1.000 AT+rl/3= 3.420 
REDUCED MASS NUMBER= O.PH AP+AT=AC= 41. 

INTERACTION RADIUS RINT= 7.99 fm RO= 1.81 fm 

MATTER HALF-DENSITY RADII tfml: 
CP= 0.56 CT= 3.55’ CT+CP= 4.15 y= 0.49 

4.5 

5.0 
5.5 
6.0 
6.5 
7.0 

7.5 
8.0 
a.5 
9.0 
9.5 

5 4 1.22 92 0.5 1.5 2 982 300 88.3 86.8 45.9 

5 5 1.36 97 0.5 1.4 2 1199 u2 71.7 70.4 54.1 
6 5 1.49 101 0.5 1.3 2 1359 559 60.7 59.5 59.6 
6 6 1.63 I* 0.5 1.3 3 1481 655 52.8 51.7 a.6 
7 6 1.76 110 0.5 1.2 3 1578 737 46.8 45.8 64.6 
7 7 I.90 114 0.6 1.2 3 1657 808 42.0 41.1 69.0 

8 7 2.03 118 0.6 1.1 3 1722 abe 38.1 37.3 70.9 
a 8 2.17 122 0.6 1.1 4 1776 922 34.9 34.1 72.5 
9 a 2.3 126 0.6 1.1 4 1822 969 32.2 31.5 73.9 
9 9 2.44 130 0.6 1.0 4 18&l 1010 29.9 29.2 75.0 

10 9 2.57 133 0.7 1.0 4 16% 1048 27.9 27.3 76.0 

10.0 10 10 2.71 137 0.7 1.0 4 1924 loBI 26.2 25.6 76.9 
10.5 II 10 2.85 140 0.7 1.0 4 1950 1112 24.7 24.1 77.7 
11.0 11 11 2.w 144 0.7 0.9 5 1973 1140 rJ.3 22.7 78.4 
11.5 12 11 3.12 147 0.7 0.9 5 1953 1165 22.1 21.5 79.0 
12.0 12 12 3.25 150 0.7 0.9 5 2011 1188 21.0 20.5 79.5 

13.0 
14.0 
15.0 
lb.0 
17.0 

13 13 3.52 156 0.8 0.9 5 2041 1m 19.1 18.6 80.5 
14 14 3.n lb2 0.8 0.8 5 2065 1264 17.5 17.1 81.3 
15 15 4.07 16% 0.8 0.8 6 2085 1189 16.1 15.8 81.9 
16 lb 4.34 173 0.9 0.8 6 2101 1114 15.0 14.6 82.5 

18.0 
19.0 
20.0 
25.0 
a.0 

35.0 
40.0 
45.0 
50.0 

17 17 4.61 179 0.9 0.8 6 2115 1049 14.0 13.7 83.0 

18 18 CBB led 0.9 0.7 6 2127 990 13.1 12.8 E3.4 
I9 19 5.15 la9 0.9 0.7 7 2136 9S 12.4 12.1 53.8 
20 20 5.42 194 1.0 0.7 7 2145 89, 11.7 11.4 64.2 
25 24 6.78 217 1.1 0.6 8 2171 713 9.2 8.9 85.4 
30 29 8.13 238 1.2 0.6 9 21s 594 7.5 7.3 86.2 

35 31 9.49 258 1.3 0.5 10 2lW 509 b.4 6.2 8b.8 
40 39 10.84 nb 1.3 0.5 10 2192 445 5.5 5.4 87.2 
45 u 12.20 2n 1.4 0.5 11 2192 396 4.9 4.8 87.5 
3 49 13.55 309 1.5 0.4 12 2191 356 4.4 4.3 87.8 

5 0 0 2 2.69 
b 0 0 2 2.33 
6 0 0 2 2.lb 
7 0 7 2 1.99 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 1.32 RT= 3.85 

7 0 7 2 1.85 
a 0 7 2 1.74 
8 0 7 1 1.65 
9 0 7 1 1.57 
9 0 7 1 1.50 

10 0 7 1 1.44 
10 0 7 1 1.38 

CGULOMB RADII Cfsl: 
RCP= 1.22 RCT= 3.84 RC=RCP+RCT= 5.07 

BSS-COULOl4B POTENTIAL CtiaVl: 
VC(rl=1.43S*ZPrZT/r for r>RC 
VCtr)=VO-K*r**n for r<RC 
vo- 7.46 ncv K= .OlOlb ns3.185 

0. 9 Zo 1.6 0 
0. 9 21 1.6 0 
0. 9 22 1.6 0 
0. 10 23 1.6 0 
0. 10 24 1.7 0 

11 0 7 1 1.34 
11 0 7 1 I.29 

VC(RINT)= 3.6 nev 

FISSION-TKE= 36. MeV 
ASVMM. FISSION-TKE= 7. nev 

LIQUID DRGP PAfWlETERS: 
GANHA= 0.951 Md/fmnr+Z PROX-FACTOR= 5.81 MeV 
L-RLD- 40 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER Crl92.38 M&/Zwt2 

IWSS EXCESSES Ctl&‘/cr*Zl: 
PRGJECTILE: 7.3 TAFtGET: -33.0 
COHPOLWD NUCLEUS: -28.4 

FUSION RELATED PARAMETERS: 
R-BARRIER= 7.40 fm V(RB)= 3.6 I’leV 
Q-V1KUE- 2.7 ncv 
L-CRITICAL= 4. 

12 0 7 1 1.25 

13 0 7 I 1.18 0. 11 25 1.7 0 
14 0 7 1 I.13 0. II 27 1.8 0 
15 0 7 I 1.07 0. 12 2% 1.8 0 
lb 0 7 I 1.03 0. 12 30 1.9 0 
17 0 7 1 0.99 0. 13 31 1.9 1 

0. 13 33 2.0 1 
0. 14 34 2.0 1 
0. 14 35 2.1 1 
1. 17 42 2.3 1 
1. 20 48 2.5 1 

1. 23 54 2.7 
1. 25 64 2.9 
1. 28 63 3.0 
1. 31 71 3.2 

18 0 7 1 0.96 
19 0 7 1 0.92 
al 0 7 1 0.89 
a 0 7 1 0.78 
30 0 7 1 0.70 

35 0 7 1 0.62 
40 0 7 1 0.60 
45 0 7 0 0.56 
50 0 7 0 0.53 

lwlr lllv w - *v/c l/h - 4 * nk 49, dn de, ncv tkv lw - “II nPv -(*v- $8” - 
--- --_- _-_-. -_- ______________ 

-TILE 7=1wEr c=awowmDIlllELElllsyslDl (PPURIBDOINTClCCOmRWlUS3LWB EM 1w 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

*~**+C**~*+C*,***~*~***~~****~*~~~*******~*~~****~ 
w 5 1 Ii on 56 Fe 

_____--___-___-_____----------------------- 

PCIRAMETERS INDEPENDENT OF BGNBARDING ENERGY 
_________________--_----------------------- 

ATOMIC NUtlEERS: ZP- 1. ZT= 26. ZC- 27. (Co) 2.0 2 2 0.u 61 0.3 2.9 0 0 0 1eo.o Lao.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NUMBERS: NP= 0. NT= 30. NC= 30. 3.0 3 3 0.66 75 0.4 2.4 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

AP**I/o= 1.000 AT+rl/3= 3.824 
REDUCED M&S NUHSER- 0.98 AP+AT=plC= 57. 

INTERACTION RADIUS RINT= 8.43 fm RO= 1.75 fm 

MFITTER HCILF-DENSITY RADII Cfmli 
CP= 0.56 CT= 4.12 CT&P= 4.48 C= 0.49 

4.0 4 4 0.89 06 0.4 2.0 0 0 0 lea0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 5 4 1.00 92 0.5 1.9 0 0 0 lao.o 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 5 5 1.11 97 0.5 1.8 I 693 170 Ill.1 110.1 34.5 5 0 0 6 5.50 0. 0 0 1.3 0 
5.3 6 5 I.2 101 0.5 1.7 2 966 3ia 80.4 37.4 43.8 3 0 0 4 a83 0. 0 0 1.3 0 
6.0 6 6 1.33 lob 0.5 1.7 2 llb5 4bI 14.3 73.3 52.8 6 0 0 3 3.13 0. 0 0 1.3 0 
6.5 7 6 1.u 110 0.5 1.6 3 1319 572 b4.4 b3.5 57.8 b 0 6 3 2.71 0. 6 11 1.4 0 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 1.32 RT= 4.35 

COULOMB RADII Cfnl: 
RCP- 1.22 RCT= 4.27 RC=RCP+RCT= 5.50 

BSS-COULOMB POTENTICIL CMeVl: 
VC(r)=1.438*ZP*ZT/r for r>RC 
UC(r)-VO-K*r++n for r<RC 
vo= 8.87 Md/ K= .00747 nm3.299 
VC(RINT)= 4.4 nav 

FISSION-TKE= 42. McV 
c\SYtlM. FISSION-TKE= 6. MeV 

LIQUID DROP PAR&METERS: 
GAMMA- 0.947 MeV/fm*r2 PROX-FACTOR= 5.89 MeV 
L-RLD= 56 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PAR&METER C-191.02 Hd’/Z**Z 

7.0 7 7 1.3s 114 0.6 1.5 3 1444 668 56.9 36.1 61.5 7 0 6 3 2.42 0. 7 13 1.4 I 

7.5 8 7 1.66 118 0.6 1.5 3 154b 752 51.1 50.3 b4.5 7 0 6 2 2.21 0. 7 14 1.4 1 
8.0 8 8 I.77 122 0.6 1.4 3 1632 82) 4b.4 45.6 hb.8 8 0 6 2 2.04 0. 7 15 1.4 1 
a5 9 8 1.88 126 0.6 1.4 4 1705 888 42.5 41.8 68.8 8 0 6 2 1.91 0. 8 lb 1.5 1 
9.0 9 9 1.99 la0 0.6 1.4 4 1767 94b 39.2 38.5 70.4 9 0 6 2 Leo 0. 8 17 1.5 I 
9.5 IO 9 2.10 133 0.7 1.3 4 1822 997 36.4 8.8 71.8 9 0 6 2 1.71 0. e 18 1.5 I 

10.0 10 10 2.22 137 0.7 1.3 4 lab9 1043 33.9 33.4 73.0 10 0 6 2 1.63 0. 9 19 1.5 I 
10.5 11 10 2.33 140 0.7 1.3 4 1911 1084 31.8 31.3 74.1 10 0 6 2 1.36 0. 9 20 1.5 1 
11.0 11 II 2.u 144 0.7 1.2 5 we 1122 30.0 29.5 73.0 I1 0 6 2 1.30 0. 9 21 1.6 1 
11.5 I2 II 2.55 147 0.7 1.2 5 1981 115b 28.3 27.8 75.6 Ii 0 6 2 I.# 0. 9 22 1.6 1 
12.0 12 I2 2.M 150 0.7 1.2 5 2011 1188 26.8 26.4 76.6 12 0 6 I I.39 0. 10 a 1.6 1 

13.0 13 13 2.88 136 0.8 1.1 5 Wb2 12U 24.3 23.9 77.9 13 0 6 I 1.31 0. 10 24 1.7 I 
14.0 I4 I4 3.10 162 0.8 1.1 6 21W 1292 22.2 21.8 73.9 14 0 6 I 1.24 0. 11 25 1.7 I 
15.0 15 15 3.32 14s 0.8 1.1 6 2138 l3N 20.4 20.1 79.8 15 0 6 1 1.18 0. 11 27 1.7 I 
16.0 lb 16 3.8 173 0.9 1.0 6 2167 1370 18.9 18.6 80.5 lb 0 6 1 1.13 0. 12 28 1.8 I 
17.0 I7 17 3.77 179 0.9 1.0 6 2192 1371 17.6 17.3 81.2 17 0 b 1 LOB 0. 12 29 1.8 1 

MASS EXCESSES CMd/c+*Zl: 
PROJECTILE: 7.3 TARGET! -61.4 
COWOUND NUCLEUS: -60.8 

FUSION RELATED PARAMETERS: 
R-BARRIER= 7.81 fa V(RB)= 4.5 n4v 
Q-VALUE= 6.7 NcV 
L-CRITICAL= 5. 

18.0 18 18 3.99 I84 0.9 1.0 7 2213 129S 16.5 16.2 81.7 18 0 6 I 1.04 0. 13 31 1.9 1 
19.0 I9 19 4.21 189 0.9 0.9 7 2232 1226 15.5 15.2 82.2 19 0 6 I 1.00 0. 14 a2 1.9 1 
20.0 W 20 4.U 194 1.0 0.9 7 2248 1165 14.6 14.4 62.7 ?o 0 6 I 0.97 0. 14 33 1.9 2 
23.0 23 25 3.34 217 1.1 0.a 8 2303 932 11.4 11.2 84.3 a 0 6 1 0.84 0. 17 39 2.1 2 
30.0 30 29 6.65 238 1.2 0.7 9 2335 777 9.3 9.2 85.3 W 0 6 I 0.76 1. 19 4 2.3 2 

35.0 3s 34 7.75 2w 1.3 0.7 10 2353 bbb 7.9 7.0 86.0 35 0 6 1 0.69 1. 22 50 2.4 
40.0 40 39 8.86 276 1.4 0.6 II 2365 5t2 6.9 6.7 86.6 40 0 7 1 0.64 1. 23 56 2.5 
43.0 43 U 9.97 293 1.4 0.6 12 2173 518 6.1 6.0 87.0 45 0 7 I 0.60 1. 27 61 2.7 
30.0 30 49 ILOB 309 1.5 0.6 12 2370 4bb 5.4 5.3 87.3 50 0 7 I 0.37 1. m  66 2.8 

# 6 1H on 63 cu 

____--___--------___------------- --__---_-- 

PARAMETERS INDEPENDENT OF BGNBARDING ENERGY 

1.0 I I 0.20 43 0.2 4.6 0 0 0 1m.o lea0 0.0 0 0 
CITGMIC NUMBERS: ZP= 1. ZT= 29. ZC= 30.(Zn) 2.0 2 2 0.41 61 0.3 3.2 0 0 0 MO.0 MO.0 0.0 0 0 
NEUTRON NUMBERS: NP= 0. NT= 34. NC= 34. 3.0 3 3 0.61 73 0.4 2.6 0 0 0 lm.o Lao.0 0.0 0 0 

AP**l/3- 1.000 AT*rl/3- 3.979 
REDUCED MhSS NUMBER= 0.98 AP+CIT=AC= 64. 

4.0 
4.5 

INTERACTION RADIUS RINT= 8.60 fm RO= 1.73 fm 

HATTER WF-DENSITY R&D11 Cfml: 
CP= 0.56 CT= 4.31 CT+CP= 4.88 i?= 0.50 

5.0 
5.5 
6.0 
6.5 
7.0 

4 4 O.Bl 86 0.4 2.3 0 0 0 MO.0 130.0 0.0 0 0 
5 4 0.91 92 0.5 2.2 0 0 0 180.0 lea0 0.0 0 0 

5 5 1.01 97 0.5 2.0 0 296 6 153.7 IS.2 13.2 5 0 
6 5 1.12 101 0.5 1.9 1 704 1w 103.8 103.0 35.6 5 0 
6 6 I.22 lob 0.5 1.9 2 930 W7 88.6 87.6 45.7 6 0 
7 6 1.32 110 0.5 1.8 2 1147 464 75.4 74.5 52.3 6 0 
7 7 1.42 II4 0.6 1.7 3 1m 373 65.9 65.1 57.0 7 0 

8 7 1.32 118 0.6 1.7 3 1421 660 58.7 57.9 b0.7 7 0 
8 8 1.62 122 0.6 1.6 3 1324 m 52.9 52.2 ha.5 8 0 
9 8 1.73 126 0.6 1.6 3 1612 823 43.3 47.6 b5.9 8 0 
9 9 1.83 1% 0.6 1.5 4 lb87 88B U.4 U.7 67.0 9 0 

10 9 I.93 la3 0.7 1.5 4 1732 946 41.1 40.5 69.5 9 0 

10 10 2.m 137 0.7 1.4 4 1309 9s 33.2 37.7 70.9 10 0 
11 10 2.13 140 0.7 1.4 4 1860 I& 35.8 s.2 72.1 10 0 

EQUIVALENT SHARP SURFWE RADII Cfml: 
RP= 1.32 RT= 4.53 

COULOMB RADII Cfml: 
RCP= 1.22 RCT= 4.45 RC=RCP+RCT= 5.67 

BSS-COULOHE POTENTICIL CM&l: 
VC(r)=l.438*ZP*ZT/r for r>RC 
UC(r)-VO-K*r.*n for r<RC 
vow 9.55 McV K= .00654 rw3.352 
VC(RINT)- 4.9 ncv 

7.5 
a0 
iI”0 
9.5 

10.0 
10.5 
11.0 II 11 2.23 144 0.7 1.4 5 lw4 low 33.6 33.1 73.2 II 0 
11.5 12 11 2.33 147 0.7 1.3 5 1944 1128 31.7 31.2 74.2 II 0 
12.0 I2 12 2.u 150 0.7 1.3 5 1980 1164 w.0 29.5 73.0 12 0 

FISSIGN-TKE- 46. 9hV 13.0 13 13 2.M 156 0.8 1.3 5 2442 .I227 27.1 2b.7 7b.5 13 0 
RSYtlH. FISSION-TKE- 6. n*v 14.0 I4 I4 2.64 lb2 0.8 1.2 6 2092 1282 24.7 24.3 n.7 14 0 

LIQUID DROP PARAMETERS: 
GAIUIA- 0.945 Md.‘/fn*r2 PROX-FCICTGR= 5.91 NdJ 
L-RLD- 62 (RGTATING LIQUID DRGP LIMIT) 
STIFFNESS PM&METER C-190.64 thv/Z*r2 

15.0 15 15 au lb@ 0.8 1.2 6 2135 1329 22.7 22.4 78.6 15 0 
16.0 lb 16 3.23 173 0.9 1.1 6 2171 1370 21.0 20.7 79.5 lb 0 
17.0 17 17 3.45 179 0.9 1.1 6 2201 MO7 19.5 19.2 80.2 17 0 

18.0 18 18 a63 ii4 0.9 1.1 7 22w 141) 18.3 la0 30.9 18 0 
19.0 I9 19 3.w IW 0.9 1.0 7 2251 I341 17.2 lb.9 81.4 19 0 
20.0 ZD 20 4.w 194 1.0 1.0 7 2271 1274 lb.2 15.9 81.9 20 0 
25.0 15 23 LO7 217 1.1 0.9 8 2341 1019 12.6 12.4 83.7 25 0 
30.0 30 30 6.09 238 1.2 0.8 9 zs2 w9 10.3 10.1 34.9 30 0 

35.0 3s 34 7.10 254 1.3 0.8 IO 2400 72e a7 a6 85.7 35 0 
40.0 W 39 8.12 276 1.4 0.7 11 2425 KIl 7.5 7.4 8b.2 40 0 
1.0 45 U 9.13 193 1.4 0.7 12 W 566 6.6 6.3 Ob.7 45 0 
SO.0 30 49 10.15 309 1.5 0.6 12 2444 509 5.9 5.9 87.0 50 0 

HWS EXCESSES CMcV/c**Zl: 
PROdECTILEt 7.3 TARGETr -65.2 
COWOUND NUCLEUS: -65.6 

FUSIGN RELATED PARAWETERS: 
R-BARRIER- 7.96 fm ‘J(W)- 4.9 nev 
Q-VRLUE- 7.7 I-WJ 
L-CRITICAL= 5. 

-- 
EL/u El.wEalEaw c k ETA LWIsouRSWUSW4W-lP W-LTEP-WEI4lEFMElM 711 E~F#-ElllElPlKT 
____ --- -- 

0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
0 0 0.m 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 

0 17 15.05 0. 0 0 1.3 0 
0 6 5.16 0. 0 0 1.3 0 
0 4 3.76 0. 0 0 1.3 0 
6 4 3.11 0. 6 11 1.3 I 
6 3 2.74 0. 7 13 1.4 1 

6 3 2.43 0. 7 14 1.4 I 
6 3 2.22 0. 7 15 1.4 1 
6 2 2.06 0. 8 lb 1.4 1 
6 2 1.93 0. @ 17 1.4 I 
6 2 1.32 0. a 18 1.5 I 

6 2 1.73 0. 8 19 1.5 1 
6 2 1.6s 0. 9 a 1.5 I 
6 2 1.56 0. 9 M 1.5 1 
6 2 1.32 0. 9 21 1.5 1 
6 2 1.Y 0. 10 22 1.6 1 

6 2 1.37 0. 10 23 1.6 I 
6 2 1.29 0. 11 25 1.6 1 
6 1 1.23 0. II 24 1.7 1 
6 1 I.17 0. 12 27 1.7 1 
6 1 1.12 0. I2 29 1.7 1 

6 1 1.08 0. 13 r) I.8 1 
6 1 1.04 0. 13 31 1.8 2 
6 1 1.00 0. 14 32 1.9 2 
6 1 0.87 0. 17 38 2.0 2 
6 1 0.78 0. 19 u 2.2 2 

6 I 0.71 I. 22 49 2.a 
6 I 0.66 I. 23 W 2.4 
6 1 0.61 1. 27 60 2.5 
6 1 0.e 1. 30 bS 2.7 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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~****+*****c*~************~********~**~*********~ q 
II 7 1H on 92 MO 

------------------------------------------- 

PAR&METERS INDEPENDENT GF BGMBCIRDINO ENERGY 
------__----------------------------------- 

PlTGNIC NUMBERS: ZP= 1. ZT= 42. ZC= 43.4T.z) 
NEUTRON NUMBERS: NP= 0. NT= 50. NC= 50. 

AP**i/3= 1.000 CIT**l/S= 4.514 
REDUCED MASS NUMBER= 0.99 AP+AT=AC= 93. 

INTERACTION RRDIUS RINT= 9.1s fm RO= 1.66 fn 

MATTER HALF-DENSITY RADII Cfmli 
CP= 0.54 CT= 5.00 CT+CP= 5.57 C= 0.51 

4.0 4 4 0.60 8b 0.4 3.3 0 0 0 180.0 180.0 0.0 0 
4.5 5 4 0.68 92 0.5 3.1 0 0 0 180.0 180.0 0.0 0 

5.0 5 5 0.75 97 0.5 3.0 0 0 0 180.0 180.0 0.0 0 
5.5 b 5 0.83 101 0.5 2.8 0 0 0 180.0 180.0 0.0 0 
6.0 6 6 0.W lob 0.5 2.7 0 0 0 18n.o 180.0 0.0 0 
6.5 7 6 0.98 110 0.6 2.6 0 0 0 180.0 lm.o 0.0 0 

EQUIVCILENT SWRP SURFWE RADII Cfml: 
RP= 1.32 RT= 5.20 

7.0 7 7 1.05 114 0.6 2.5 I u7 74 130.3 129.8 24.9 7 

7.5 8 7 1.13 118 0.6 2.4 2 712 220 105.0 105.4 37.0 7 
8.0 8 8 1.20 122 0.6 2.3 2 913 348 91.0 90.3 44.5 8 
8.5 9 8 1.28 I2b 0.b 2.3 3 1077 460 80.2 79.6 49.9 8 

COULOMB RADII Cfml: 9.0 9 9 1.35 130 0.6 2.2 3 1216 561 71.9 71.3 54.0 9 
RCP= 1.22 RCT= 5. OS RC=RC:P+HCT= 6.30 9.5 10 9 1.43 133 0.7 2.1 3 1335 650 65.3 b4.8 57.3 9 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=l.I)SS*ZPiZT/r for r>RC 
VC(r)=VO-K*r*rn for r<RC 
vo= 12.29 McV K= .00397 n=3.544 
VC(RINT)= 6.6 MeV 

10.0 10 10 1.50 137 0.7 2.1 4 1uB 731 59.9 59.4 60.1 10 
10.5 11 10 1.s 140 0.7 2.0 4 1529 B34 55.3 34.8 b2.3 10 
11.0 11 11 1.65 144 0.7 2.0 4 lb10 870 51.5 51.0 M.3 11 
11.5 12 I1 1.73 147 0.7 2.0 4 lb42 931 48.1 47.6 8.9 11 
12.0 12 12 1.m 150 0.7 1.9 5 1747 986 45.2 U.7 b7.4 12 

FISSION-TKE= 66. MeV 
ASYMM. FISSIGN-TKE- 6. MeV 

LIQUID DRGP PARAMETERSI 
O&NM& 0.942 NeV/fn++Z PROX-FACTOR- 5.99 t-i& 
L-RLD- 79 (ROTCITING LIQUID DRGP LIMIT) 
STIFFNESS PARAMETER C-189.69 MeV/Z*cZ 

13.0 13 13 1.95 1% 0.8 1.8 5 1659 Ice5 40.3 39.9 69.9 13 0 b 
14.0 14 I4 2.10 lb2 0.8 1.8 5 1952 1169 36.4 3b.o 71.8 14 0 6 
15.0 15 15 2.26 lb8 0.8 1.7 6 2030 1242 33.2 32.8 73.4 15 0 6 
16.0 lb lb 2.41 I73 0.9 1.7 6 20% 13M 30.5 30.2 74.8 lb 0 b 
17.0 17 17 2.55 179 0.9 l.b 6 2154 1362 28.2 27.9 75.9 17 0 b 

MASS EXCESSES CtlcV/c*+21: 
PROJECTILE4 7.3 TARGET: -87.5 
COMPOUND NUCLEUS: -84.7 

FUSION RELATED PARAMETERS: 
R-BAFtRIER= 8.49 fm V(RB)= 6.7 MeV 
Q-VALUE= 4.5 MeV 
L-CRITICAL= 6. 

18.0 18 18 2.71 181 0.9 1.6 7 Z2M 1412 26.2 26.0 76.9 18 
19.0 I9 19 2.86 189 0.9 1.5 7 2247 1457 24.5 24.3 77.7 19 
20.0 m  20 3.01 194 1.0 1.5 7 2266 1498 23.0 22.8 78.5 20 
25.0 25 25 3.76 217 1.1 1.3 9 2425 1357 17.7 17.5 81.2 25 
30.0 30 30 4.51 238 1.2 1.2 10 2511 1131 14.3 14.2 82.8 30 

35.0 35 35 5.a 254 1.3 1.1 11 1568 969 12.1 11.9 84.0 35 
40.0 40 40 6.01 276 1.4 1.0 11 2bm 848 10.4 10.3 84.8 40 
45.0 45 45 b.77 293 1.5 1.0 12 2637 754 9.2 9.1 85.4 4!3 
50.0 50 49 7.52 m9 1.5 0.9 13 2659 b78 8.2 8.1 65.9 50 

IH on 92lb IH on 92h 

---_ 

a/u El& Ecll EWK P k ETA LfWSMWlSW4lPi.P lp-lTEF+‘EWNERWETA’ T&l E-ERotollWlllT 
- ------ 

1.0 I 1 0.15 43 0.2 b.6 0 0 0 180.0 180.0 0.0 0 
2.0 2 2 0.a bl 0.3 4.7 0 0 0 180.0 180.0 0.0 0 
3.0 3 3 0.45 75 0.4 3.8 0 0 0 180.0 180.0 0.0 0 

0 0 
0 0 
0 0 
0 0 
0 0 

0 0.00 0. 0 0 0.0 0 
0 0.08 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.m 0. 0 0 0.0 0 

0 0 
0 0 
0 0 
0 0 
0 b 

0 b 
0 b 
0 6 
0 b 
0 b 

0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.m 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 

I1 7.12 0. 6 12 1.0 0 

7 4.53 0. 7 13 1.0 0 
b 3.59 0. 7 14 1.0 0 
5 3.Ob 0. 7 15 1.1 0 
4 2.71 0. 8 lb 1.1 0 
4 2.u 0. 8 17 1.1 0 

0 b 
0 b 
0 6 
0 b 
0 6 

4 2.27 0. 8 17 1.1 0 
3 2.12 0. 9 18 1.1 1 
3 1.w 0. 9 19 1.2 I 
3 1.89 0. 9 20 1.2 I 
3 i.m 0. 9 20 1.2 1 

3 1.65 0. 10 22 1.2 1 
2 1.53 0. 11 23 1.3 I 
2 1.u 0. 11 24 1.3 1 
2 1.36 0. 12 25 1.3 1 
2 1.29 0. 12 27 1.4 1 

0 b 2 1.23 0. 13 28 1.4 I 
0 6 2 1.18 0. 13 29 1.4 1 
0 b 2 1.14 0. 14 30 1.4 1 
0 6 2 0.97 0. lb 36 1.6 2 
0 b I 0.86 0. 19 41 1.7 2 

0 * 1 0.78 0. 27 4b 1.8 
0 b I 0.72 0. 24 51 1.9 
0 6 1 0.67 0. 27 56 2.1 
0 b I 0.63 1. 29 bl 2.2 

Y  8 1 H on 108 As 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATONIC NUtleERS: ZP= 1. ZT= 47. ZC= 48. (Cd) 
NEUTRON NUHBERSt NP= 0. NT= 61. NC= 61. 

AP**1/3= 1.000 fiT**1/3= 4.762 
REDUCED MASS NUMBER- 0.99 AP+AT=AC=lO9. 

INTERACTION RCIDIUS RINT= 9.45 fm RO= 1.44 fm 

MATTER MCILF-DENSITY RADII Cfnl~ 
CP= 0.56 CT= 5.32 CT+CP= 5.88 C= 0.51 

EWIWLENT SHCIRP SURFACE RADII Cfml: 
RP= 1.32 RT= 5.50 

COULOMB RRDII Cfml: 
RCP= 1.22 RCT= 5.34 RC=RCP+RCT= 6.56 

BSS-CGULONB POTENTIAL CMeVl: 
VC(r)=1.43BrZP+ZT/r for r>RC 
VC(r)=VO-K*r*cn for r<RC 
vo- 13.17 MeV K= .00335 n=3..5B9 
VC(RINT)= 7.2 McV 

FISSION-TKE= 74. MeV 
ASYMM. FISSION-TKE= 6. nev 

LIQUID DROP PfJRCINETERSc 
G&NM= 0.928 MeV/fmr*2 PRGX-FWTOR- 5.93 MPV 
L-RLD- 89 (ROTfiTING LIQUID DROP LItlIT) 
STIFFNESS PAR&METER C-189.38 MeV/ZwffZ 

POSS EXCESSES CMcV/c*r21: 
PROJECTILEI 7.3 TfWGETr -87.6 
COMPGUND NUCLEUS: -88.5 

FUSIGN RELATED PARAMETERS: 
R-BARRIER- 8.74 fm V(RB)= 7.3 MeV 
Q-VALUE- 8.2 HeV 
L-CRITICAL= 7. 

1 II 01 108 Ik I II 0” It% h 

-- ------- _-_I--__--____- ___-_ 
e/r Elm El! Ewvt P k ETA LNiUsow)sdcus~!P-LP P-LTEP-U’ETQIETWEW TAU E-CREW--MTElf’lllT 

1.0 1 1 0.14 43 0.2 7.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 2 2 0.28 bl 0.3 5.2 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 3 3 0.42 75 0.4 4.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
4.0 4 4 0.55 86 0.4 3.7 0 0 0 180.0 am.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 5 4 0.62 92 0.5 3.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 

5.0 
5.5 
b.0 
6.5 
7.0 

7.5 
8.0 
8.5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

13.0 
14.0 
15.0 
16.0 
17.0 

18.0 
19.0 
20.0 
25.0 
LV.0 

35.0 35 35 4.85 258 1.3 1.3 11 24% 105’4 13.2 13.1 83.4 35 0 b 
40.0 40 48 5.54 276 1.4 1.2 12 270b 357 11.4 11.3 34.3 40 0 6 
45.0 45 45 b.23 293 1.5 1.1 13 2743 651 10.0 9.9 85.0 45 0 6 
50.0 50 50 b.93 309 1.5 1.0 13 2770 7bb a9 a9 85.5 58 0 b 

5 5 0.69 97 0.5 3.3 0 0 0 im.0 im.0 0.0 
6 5 0.7b 101 0.5 3.2 0 0 0 180.0 180.0 0.0 
b 6 0.83 106 0.5 3.0 0 0 0 180.0 180.0 0.0 
7 b 0.90 110 0.6 2.9 0 0 0 180.0 180.0 0.0 
7 7 0.97 114 0.b 2.8 0 0 0 180.0 190.0 0.0 

8 7 1.04 118 0.6 2.7 I 381 48 137.0 l&b 21.5 
8 8 1.11 122 0.6 2.6 2 b54 1% 111.0 110.5 34.5 
9 8 1.18 12b 0.6 2.5 2 84 325 95.4 94.9 42.3 
9 9 1.25 130 0.7 2.5 3 1031 440 84.3 s3.8 47.8 

10 9 1.B 133 0.7 2.4 3 1173 544 73.8 73.3 32.1 

10 10 1.39 137 0.7 2.3 3 13w b3b 69.0 b8.5 55.5 
11 10 1.43 140 0.7 2.3 4 1409 710 63.3 b2.9 58.3 
11 11 1.52 144 0.7 2.2 4 1W 737 98.6 58.2 b0.7 
12 11 1.59 147 0.7 2.2 4 1592 &A Ed.6 54.1 b2.7 
12 I2 1.66 150 0.8 2.1 4 lbb9 9% 51.1 9.7 M.5 

13 13 1.80 156 0.8 2.1 5 IBM 1043 43.3 44.9 b7.3 
14 I4 1.94 lb2 0.8 2.0 5 1913 1140 40.7 40.4 b9.b 
15 15 2.m lb8 0.8 1.9 6 mb 1m 37.0 3b.7 71.5 
lb lb 2.22 173 0.9 1.9 6 m  12i9 33.9 33.6 73.0 
17 17 2.35 179 0.9 1.8 6 2156 13b3 31.3 31.1 74.3 

18 18 2.49 184 0.9 1.7 7 2215 1420 29.1 28.8 75.4 
19 19 2.63 le9 0.9 1.7 7 22b7 1472 27.2 a.9 76.4 
m  20 2.77 194 1.0 1.7 7 2313 1518 25.5 25.3 77.3 
25 25 3.16 217 I.1 1.5 9 2482 1532 19.5 19.3 80.3 
30 30 4.16 238 1.2 1.4 10 258b 1216 15.7 15.6 82.1 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

7 0 b 
8 0 b 
8 0 b 
9 0 6 
9 0 b 

10 0 b 
IO 0 b 
11 0 6 
11 0 6 
12 0 b 

13 0 b 
I4 0 b 
15 0 6 
lb 0 b 
17 0 6 

18 0 6 
19 0 b 
20 0 6 
25 0 6 
3 0 b 

0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 

14 8.21 0. 7 13 1.1 1 
8 4.87 0. 7 14 1.1 1 
7 3.79 0. 7 15 1.1 I 
6 3.21 0. 8 15 1.1 I 
5 2.m 0. 8 16 1.1 1 

4 2.57 0. 8 17 1.2 I 
4 2.3b 0. 9 18 1.2 I 
4 2.20 0. 9 I8 1.2 1 
4 2.07 0. 9 19 1.2 1 
3 1.96 0. 9 20 1.2 1 

3 I.78 0. 10 21 1.2 1 
3 1.M 0. 11 22 1.3 1 
3 1.53 0. I1 24 1.3 2 
2 1.41 0. 12 25 1.3 2 
2 1.37 0. 12 26 1.4 2 

2 1.r) 0. 13 27 1.4 2 
2 1.25 0. 13 20 1.4 2 
2 1.20 0. 14 29 1.4 2 
2 1.01 0. lb 35 1.6 2 
2 0.90 0. 19 40 1.7 3 

1 0.81 0. 22 45 1.8 
1 0.75 0. 24 50 1.9 
I 0.70 0. 27 s 2.0 
1 0.65 0. 29 59 2.1 

- ----I_- 
hVh kv nev - w/c I/h - 4 J J dn dudu kvwbv - “PI )*v -tkv- fkv - 

-_-_ -__- 
ppRQEETILE T*wlB3 Ml4Fuammor~3v8TBlcwu#mrPorm -amssL~ m  IW 



408 W. W. WILCKE et al. Heavy-Ion Reaction Parameters 

TABLES. Reaction Parameters for Heavy-Ion Collisions 
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* 9 1 H on 140 Ce 

________-___-----__------------------------ 

PARCINETERS INDEPENDENT GF SDNBfaRDIND ENERQY 
________________-___----------------------- 

hTGMIC NUMBERS: ZP- 1. ZT= 58. ZC= 59.(Pr) 
NEUTRON NUMBERS: NP= 0. NT= 82. NC= 82. 

AP**t /3= 1.000 AT1+1/3= 5.192 
REDUCED MASS NUMBER= 0.99 AP+AT=AC=l41. 

INTERACTION RADIUS RINT= 9.91 fin RO= 1.60 fm 

MhTTER HALF-DENSITY RADII Cfnl: 
CP- 0.56 CT= 5.87 CT+CP= 6.44?= 0.51 

EQUIVALENT SHARP SURFACE RADII tfrl: 
RP= 1.32 RT= 6.04 

COULOMB R&D11 Cfml: 
RCP= 1.22 RCT= 5.82 RC=RCP+RCT= 7.04 

BSS-CGULONB POTENTICIL CM&l: 
VC(r)=l,438*ZPrZT/r for r>RC 
VC(r)=VO-Krr*+n for I-CRC 
vo= 15.06 McV K= .00242 n-3.686 
VC(RINT)= 8.4 ncv 

FISSION-TKE= 94. ncv 
ASYMM. FISSION-TKE= 6. PleV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.907 HdJ/fm**Z PROX-FACTOR- 5.85 MeV 
L-RLD= 95 (ROTATING LIQUID DROP LINIT) 
STIFFNESS PhRPlMETER Cxl88.98 II&/Z**2 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: 7.3 TPlROET: -88.2 
COMPOUND NUCLEUS: -86.4 

FUSION RELATED PARAMETERS: 
R-BPIRRIER= 9.18 fm V(RB)= 8.6 nev 
Q-VIKUE= 5.5 McV 
L-CRITICAL= 7. 

1w r140* ltl Ml4Ocr 

1.0 
2.0 
3.0 
4.0 
4.5 

1 I 0.12 43 0.2 9.1 0 0 0 180.0 180.0 0.0 0 0 
2 2 0.24 bl 0.3 6.5 0 0 0 180.0 180.0 0.0 0 0 
3 3 0.35 75 0.4 5.3 0 0 0 180.0 183.0 0.0 0 0 
4 4 0.47 Bb 0.4 4.6 0 0 0 180.0 lBo.0 0.0 0 0 
5 4 0.53 92 0.5 4.3 0 0 0 180.0 180.0 0.0 0 0 

0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 

0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 

5.0 5 5 0.59 97 0.5 4.1 0 0 0 180.0 180.0 0.0 0 0 
5.5 6 5 0.45 101 0.5 3.9 0 0 0 180.0 180.0 0.0 0 0 
4.0 b b 0.71 106 0.5 3.7 0 0 0 130.0 lBo.0 0.0 0 0 
b.S 7 b 0.77 110 0.b 3.b 0 0 0 180.0 180.0 0.0 0 0 
7.0 7 7 0.83 I14 0.6 3.5 0 0 0 180.0 180.0 0.0 0 0 

i 0 0 0.00 0. 0 0 0.0 0 
0.00 0. 0 0 0.0 0 

0 0 0.00 0. 0 0 0.0 0 

0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
4 sb 35.43 0. 7 14 0.9 1 
b 13 6.24 0. 8 15 0.9 1 
b 9 4.45 0. 8 15 0.9 I 

b 7 3.M 0. 8 lb 0.9 1 
6 6 3.16 0. 9 17 1.0 1 
6 6 2.83 0. 9 18 1.0 I 
b 5 2.58 0. 9 18 .I.0 I 
b 5 2.39 0. 9 19 1.0 I 

7.5 8 7 0.89 118 0.6 3.3 0 0 0 180.0 180.0 0.0 0 0 
8.0 8 8 0.94 1.2 0.6 3.2 0 0 0 180.0 180.0 0.0 0 0 
to” 9 9 9 8 I.06 1.00 lr) 124 0.7 0.6 3.0 3.1 2 0 M 127 109 0 12b.l 170.1 125.8 170.0 2b.9 5.0 9 8 0 0 

9.5 10 9 1.12 133 0.7 3.0 2 70 242 107.6 107.2 36.2 9 0 

10.0 10 IO 1.18 137 0.7 2.9 3 8BB 352 94.9 94.5 42.5 10 0 
10.5 II 10 1.24 140 0.7 2.8 3 1044 471 85.4 34.9 47.3 10 0 
11.0 II 11 1.30 144 0.7 2.8 3 1180 570 77.8 77.4 51.1 II 0 
11.5 12 II 1.34 147 0.7 2.7 4 1301 660 71.5 71.1 54.2 11 0 
12.0 I2 12 1.42 150 0.8 2.6 4 Mo8 743 bb.3 65.9 56.9 12 0 

13.0 13 13 1.53 15b 0.8 2.5 5 1593 889 57.9 S7.b 61.0 13 0 
14.0 14 14 1.45 lb2 0.8 2.4 5 1745 1014 51.5 51.2 b4.2 I4 0 

b 4 2.11 0. IO 20 1.0 1 
b 4 1.91 0. II 21 1.0 I 
b 4 1.76 0. 11 23 I.1 1 
b 3 1.44 0. 12 24 I.1 2 

15.0 15 15 1.77 lb3 0.8 2.4 5 1874 1123 4b.4 4b.2 M.8 I5 0 
Lb.0 Lb lb I.89 173 0.9 2.3 b I983 12LB 42.3 42.0 b8.9 lb 0 
17.0 17 17 2.01 179 0.9 2.2 6 2078 13X 38.8 38.6 70.6 17 0 

18.0 18 18 2.12 184 0.9 2.2 7 2161 1377 33.9 35.7 72.0 18 0 
19.0 19 i9 2.24 189 0.9 2.1 7 7233 1443 33.4 33.2 73.3 19 0 

::: 20 25 20 25 2.36 2.93 217 194 1.1 1.0 2.0 1.8 7 9 2298 252 1503 W 31.2 23.6 31.0 23.4 74.4 78.2 20 25 0 0 
30.0 30 a 3.54 238 1.2 1.7 10 2680 1541 19.0 18.8 80.5 30 0 

a.0 a a 4.13 2s 1.3 1.5 11 2780 1321 15.9 15.7 62.1 35 0 

b 3 1.54 0, 12 a 1.1 2 

: 3 3 1.45 1.38 0. 0. 13 13 24 27 1.2 1.2 2 2 

6 3 1.32 0. 14 28 1.2 2 
b 2 1.10 0, lb 33 1.3 2 
6 2 0.97 0. 19 38 1.4 3 

b 2 0.87 0. 22 43 1.5 
b 2 0.80 0. 24 48 1.6 
6 2 0.74 0. 27 52 1.7 
b I 0.70 0. 29 57 1.8 

40.0 40 40 4.72 zlb 1.4 1.4 12 2852 1154 13.6 13.5 83.2 40 0 
45.0 45 45 5.31 293 1.5 1.4 13 29t6 1027 11.9 11.9 84.0 45 0 
50.0 50 50 5.90 309 1.5 1.3 14 2947 924 10.6 10.6 84.7 50 0 

8 10 1 H on 154 Sm 

________-___-_______----------------------- 

PARCINETERS INDEPENDENT OF BOHBARDING ENERGY 
_____-___________--_---------------------~- 

ATGHIC NUIIEERS: ZP- 1. IT=  42. ZC- 63.(Eu) 
NEUTRON NUMBERS: NP= 0. NT- 92. NC= 92. 

#++1/3= 1.000 AT**l/3= 5.360 
REDUCED MCISS NUHBER= 0.99 AP+AT=AC=lSS. 

INTERACTION RADIUS RINT=lO.OP fin RO= 1.59 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 0.56 CT= 6.09 CT+CP= 6.65 c- 0.51 

1.0 I 1 0.11 43 0.2 9.8 0 0 0 180.0 180.0 0.0 0 
2.0 2 2 0.22 61 0.3 6.9 0 0 0 183.0 180.0 0.0 0 
3.0 3 3 0.34 7s 0.4 5.b 0 0 0 180.0 180.0 0.0 0 
4.0 4 4 0.45 86 0.4 4.9 0 0 0 180.0 180.0 0.0 0 
4.5 5 4 0.51 92 0.5 4.b 0 0 0 180.0 187.0 0.0 0 

5.0 5 5 0.56 97 0.5 4.4 0 0 0 180.0 180.0 0.0 0 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

0 
i b 

0 0.00 0. 0 0 0.0 0 
29 14.Y 0. 8 14 0.9 I 

0 6 12 5.89 0. 8 15 0.9 1 

5.5 6 5 0.42 101 0.5 4.2 0 0 0 180.0 180.0 0.0 0 
b.0 b b 0.67 106 0.5 4.0 0 0 0 167.0 130.0 0.0 0 
6.5 7 6 0.73 110 0.b 3.8 0 0 0 180.0 180.0 0.0 0 
7.0 7 7 0.79 II4 0.6 3.7 0 0 0 180.0 190.0 0.0 0 

7.5 8 7 0.84 118 0.6 3.6 0 0 0 190.0 180.0 0.0 0 
8.0 8 8 0.59 122 0.6 3.5 0 0 0 180.0 180.0 0.0 0 
8.5 9 8 0.94 12b 0.6 3.3 0 0 0 130.0 180.0 0.0 0 
9.0 9 9 1.01 133 0.7 3.3 I 212 0 156.0 155.8 12.0 9 
9.5 10 9 1.07 133 0.7 3.2 2 510 129 123.6 123.3 28.2 9 

EQUIVALENT SHCIRP SURFCICE RADII Cfml: 
RP= 1.32 RT= 6.25 

COULOMB RADII Ifml: 
RCP= 1.22 RCT= 6.00 RC=RCP+RCT= 7.22 

BSS-COULOMB POTENTIhL CMcVl: 10.0 10 to 1.12 137 0.7 at 2 725 240 iw.6 106.3 36.7 IO 0 b 9 4.35 0. 8 lb 0.9 1 
VC(r)=1.438*ZP*ZT/r for r>RC 10.5 11 10 1.18 140 0.7 3.0 3 9Q3 378 94.7 94.3 42.6 10 0 6 8 3.61 0. 9 17 0.9 1 
VC(r)=VO-K+r**n for ,-CRC 
vo- 15.68 MeV K= .00217 n=3.711 
VC(RINT)= 8.8 nd 

FISSION-TKE= 101. McV 
ASYMtl. FISSION-TKE= 6. MeV 

LIaClID DROP PARCIMETERS: 
OcItlMA- 0.892 MeV/fm**2 PROX-FACTOR= 5.77 
L-RLD= 97 (ROTCITING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C-188.86 McV/Z++Z 

11.0 II II 1.24 I44 0.7 2.9 3 10% 48b 85.6 ES.2 47.2 II 
11.5 12 I1 1.29 147 0.7 2.9 4 1191 W 78.3 77.9 50.9 11 
12.0 12 I2 1.a 150 0.8 2.8 4 13ll 674 72.2 71.9 53.9 12 

13.0 13 13 I& 156 0.8 2.7 4 1515 m  62.7 42.4 58.6 13 
14.0 14 14 1.57 lb2 0.8 2.b 5 MS 910 56.5 S.2 62.2 I4 
15.0 IS 15 1.49 168 0.8 2.5 5 1827 1OW 49.9 49.6 65.0 IS 
lb.0 lb lb 1.80 173 0.9 2.4 b 1948 1192 8.3 45.1 67.3 lb 
17.0 17 I? 1.91 179 0.9 2.4 6 ?os( 1283 41.5 41.3 69.2 17 

18.0 18 18 2.02 184 0.9 2.3 7 2145 134 38.3 38.1 70.8 18 
19.0 19 19 2.14 189 0.9 2.2 7 2225 1437 35.6 35.4 72.2 L9 
20.0 a 20 2.25 194 1.0 2.2 7 22% 1502 33.3 33.1 73.4 20 
a.0 25 15 2.81 217 1.1 2.0 9 2557 1750 a.0 24.9 n.5 a 
30.0 30 3l 3.37 238 1.2 1.8 10 2721 lb43 20.1 19.9 80.0 34 

35.0 35 a 3.94 258 1.3 1.7 II 2832 14@ 16.8 1b.b 81.b 35 

0 b 7 3.15 0. 9 I? 1.0 2 
0 b 6 2.33 0. 9 18 1.0 2 
0 6 b 2.59 0. 9 19 1.0 2 

0 b 5 2.25 0. to 20 1.0 2 
0 6 4 2.02 0. I1 n 1.0 2 
0 b 4 I.85 0. 11 n 1.1 2 
0 b 4 1.71 0. 12 23 1.1 2 
0 b 31.60 0.12241.1 2 

0 6 3 1.51 0. 13 24 1.1 2 
0 6 3 1.u 0. 13 27 I.1 2 
0 6 3 1.37 0. 14 28 1.2 2 
0 6 2 1.14 0. lb a 1.3 3 
0 b 2 0.99 0. 19 38 1.4 3 

0 6 2 0.89 0. 22 43 1.5 

MASS EXCESSES ttlcV/c**Zl: 
PROJECTILE: 7.3 TARGET: -72.1 
COMPOUND NUCLEUSl -71.4 

FUSZON RELCITED PARAMETERS: 
R-SARRIER= 9.35 fm V(RB)- 9.0 MdJ 
Q-VALUE- 6.6 ncv 
L-CRITIC&L= 8. 

40.0.0 40 40 4.50 276 1.4 1.5 12 1913 12z 14.4 14.3 82.3 44 0 6 2 0.82 0. 24 47 1.5 
45.0 45 45 5.04 293 1.5 1.5 13 2973 1095 12.6 12.5 83.7 U 0 7 2 0.76 0. 27 52 Lb 
50.0 50 50 5.b2 .m9 1.5 1.4 I4 3019 984 Il.2 11.1 84.4 54 0 7 2 0.71 0. 29 56 1.7 
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Y  11 1 H on 165 Ho 

----_-----__-____-------------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
----_-----__--____------------------------- 

ATOnIC NUHBERSc ZP= 1. i !T= 67. ZC= 68.!Er! 
NEUTRDN NUMBERS: NP= 0. NT= 5’8. NC= 98. 

apr*1/3= 1.000 AT**i/S= 5.485 
REDUCED MASS NUMBER- 0.99 AP+AT=AC=llh. 

INTERACTION RADIUS RINT=l0.23 fm RO= 1.58 fm 

NATTER HALF-DENSITY RADII CfmlL 
CP= 0.56 CT= 6.25 CT+CP= 6.81 C= 0.52 

1.0 1 1 0.11 43 0.2 10.5 0 0 0 180.0 190.0 0.0 0 0 
2.0 2 2 0.21 A!  0.3 7.5 0 0 0 180.0 180.0 0.0 0 0 
3.0 3 3 0.32 73 0.6 6.1 0 0 0 180.0 180.0 0.0 0 0 
4.0 4 4 0.42 86 0.4 5.3 0 0 0 180.0 180.0 0.0 0 0 
4.5 3 4 0.47 9-2 0.5 5.0 0 0 0 1m.o 1m.o 0.0 0 0 

3.0 5 5 0.53 97 0.5 4.7 0 0 0 180.0 1m.o 0.0 0 0 
5.5 A 3 0.w 101 0.5 4.5 0 0 0 1m.o 190.0 0.0 0 0 
6.0 A A 0.63 106 0.3 4.3 0 0 0 1m.o 180.0 0.0 0 0 
6.5 7 A 0.69 110 0.6 4.1 0 0 0 ml.0 180.0 0.0 0 0 
7.0 7 7 0.74 114 0.6 4.0 0 0 0 180.0 180.0 0.0 0 0 

EQUIVALENT SHARP SURFACE RADII Cfmlr 
RP= 1.32 RT= 6.41 

COULOMB R&XIII Cfml: 
RCP= 1.22 RCT- 6.15 RC=RCP+RCT= 7.38 

7.5 8 7 0.79 118 0.6 3.9 0 0 0 180.0 180.0 0.0 0 0 
8.0 8 8 0.84 122 0.6 3.7 0 0 0 180.0 180.0 0.0 0 0 
8.5 9 8 0.90 126 0.6 3.6 0 0 0 180.0 180.0 0.0 0 0 
9.0 9 9 0.95 130 0.7 3.5 0 0 0 180.0 180.0 0.0 0 0 
9.5 10 9 1.m 133 0.7 3.4 0 110 0 171.6 171.6 4.2 9 0 

BSS-COULONB POTENTIAL CMcVl: 10.0 10 10 1.06 137 0.7 3.3 2 447 97 129.0 lB.7 25.5 10 0 
VC(r!=l.438*ZP*ZT/r for r:zRC 10.5 11 10 1.11 140 0.7 3.3 2 AA4 Zb 111.0 110.7 34.5 10 0 
VC(r)=VO-Krr**n for rCRC 11.0 I !  If 1.16 144 0.7 3.2 3 843 344 98.6 98.3 40.7 11 0 
VO= 16.54 HcV KS .00!91 n=S. 756 11.5 12 11 1.21 147 0.7 3.1 3 998 432 89.2 88.8 45.4 I !  0 
VC!RINT!= 9.4 MsV 12.0 12 12 1.27 !YJ  0.8 3.0 4 1134 330 81.6 81.3 49.2 12 0 

FISSION-TKE= 112. MeV 
ASYHfl. FISSION-TKE= 7. McV 

LIWID DROP PARAHETERS: 
GAHHA= 0.896 H&J/Cm**2 PROX-FACTOR- 5.81 MeV 
L-RLD= 91 (ROTATING LIQUID DROP LIHIT! 
STIFFNESS PARAMETER C=188.77 McV/Zrr2 

13.0 13 13 1.37 154 0.8 2.9 4 1366 J24 JO.1 69.8 54.9 13 0 
14.0 14 14 1.48 162 0.8 2.8 3 1556 874 61.7 61.4 39.2 14 0 
15.0 15 13 1.38 168 0.8 2.7 S 1715 1003 53.1 34.8 b2.5 15 0 
16.0 lb lb 1.69 173 0.9 2.6 A 1831 1117 49.8 49.6 6.1 lb 0 
17.0 17 17 1.79 179 0.9 2.6 A 1969 1217 43.3 45.3 67.2 17 0 

18.0 18 18 1.m 184 0.9 2.3 A 2071 13M 41.9 41.7 69.0 18 0 
19.0 19 19 2.01 189 0.9 2.4 7 2161 1385 28.9 38.7 70.6 19 0 

MASS EXCESSES CHeV/c*+21: 
PROJECTILE8 7.3 TARGET: -63.7 
COMPOUND NUCLEUSI -63.9 

20.0 m  20 2.11 194 1.0 2.4 7 2241 1437 26.2 36.0 71.9 m  0 
15.0 23 25 2.M 217 1.1 2.1 9 2332 1729 27.1 26.9 lb.5 25 0 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.47 fm V!RB!= 9.6 nev 
Q-VA!UE= 7.4 nev 
L-CRITICAL= 8. 

30.0 30 3-l 3.17 238 1.2 1.9 10 2716 1735 21.7 21.3 79.2 34 0 

33.0 33 35 3.69 258 1.3 1.8 11 2842 1487 18.0 17.9 81.0 53 0 
40.0 40 40 4.22 nb 1.4 1.7 12 2933 IN! 15.5 15.4 82.3 40 0 
43.0 43 43 4.73 293 1.5 1.6 13 3001 115b 13.5 13.5 a.2 45 0 
30.0 30 50 3.28 309 1.5 1.5 14 354 1041 12.0 12.0 w.0 50 0 

0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
0 0 0.w 0. 0 0 0.0 0 

0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
0 0 0.m 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 

0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
A A7 40.98 0. 8 13 0.9 1 

A 15 6.4b 0. 8 lb 0.9 1 
A 10 4.60 0. 9 16 0.9 2 
A 9 3.16 0. 9 17 0.9 ? 
A 7 3.26 0. 9 18 1.0 2 
A 7 2.92 0. 10 18 1.0 2 

7 A 2.47 0. 10 m  1.0 2 
7 3 2.18 0. ! I  21 1.0 2 
7 4 1.97 0. 11 22 1.0 2 
7 4 1.81 0. 12 23 1.1 2 
7 4 1.69 0. 12 24 1.1 2 

7 4 1.39 0. 13 23 1.1 2 
7 3 1.50 0. 13 26 1.1 2 
7 3 1.43 0.14271.1 2 
7 3 1.17 0. lb 33 1.2 3 
7 2 1.02 0. 19 37 1.3 3 

7 2 0.92 0. 22 42 1.4 
7 2 0.81 0. 24 47 1.3 
7 2 0.78 0. n 51 1.6 
I i 0.73 0. 29 36 1.7 

* 12 1 H on 181 Ta 

----__---_-______-______________________--- 
PARAHETERS INDEPENDENT OF BOHBARDING ENERGY 

ATOMIC NUMBERS: ZP= 1. IT=  73. ZC= 74. (!.I 1 
NEUTRON NUMBERS: NP= 0. NT=lOY. NC=!OS. 

APrr!/B= 1.000 AT*+l/S= 5.657 
REDUCED MASS NUMBER= 0.99 AP+AT=AC=lBZ. 

INTERACTION RADIUS RINT=10.42 fm RO= 1.56 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP- 0.56 CT= 6.47 CT+CP= 7.03 z= 0.52 

EQUIVALENT SHARP SURFACE RADII Cfnl: 
RP= 1.32 RT= 6.62 

COULOHB RADII Cfml: 
RCP= 1.22 RCT= 6.35 RC=RCP+RCT= 7.58 

BSS-COULOMB POTENTIAL CHeVl: 
VC(r)=1.438rZPrZT/r for r>RC 
VC(r)=VO-K*rr+,, for r<RC 
vo= 17.50 MQV K= .00166 n=3.8wl 
VC(RINT)= 10.1 MeV 

FISSION-TKE= 126. MeV 
AsYHM. FISSION-TKEE 7. nev 

LIQUID DROP PARAMETERS: 
GAHHA= 0.892 McV/fm++2 PROX-FACTOR= 5.80 nev 
L-RLD- 87 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAHETER c’=188.67 HeV/Z*r2 

11.0 ! I  I !  1.w 144 0.7 3.5 2 571 178 117.8 117.5 31.1 11 0 
11.5 12 11 1.13 147 0.7 3.4 3 763 297 101.3 lo4.0 37.9 I !  0 
12.0 12 12 1.18 150 0.8 3.3 3 923 M6 94.2 93.9 42.9 12 0 

13.0 13 13 1.18 1% 0.8 3.2 4 1190 MO 79.6 79.3 50.2 13 0 
14.0 14 14 1.38 162 0.8 3.1 4 1407 lb5 69.3 69.0 56.4 14 0 
15.0 13 15 1.48 168 0.8 3.0 5 1589 R)9 61.5 61.2 59.3 13 0 
16.0 lb lb 1.55 173 0.9 2.9 3 1743 103 8.3 55.1 62.3 lb 0 
17.0 17 17 1.64 179 0.9 2.8 6 1876 1143 50.4 30.1 b4.8 17 0 

MASS EXCESSES CHeV/cirZlr 
PROJECTILE! 7.3 TARGET: -46.0 
CDMPOUND NUCLEUS: -45.5 

18.0 18 18 1.78 184 0.9 2.7 A 1992 1244 4b.2 4b.0 6.9 18 0 
19.0 19 19 1.87 199 0.9 2.6 7 2W4 1332 42.7 42.5 68.6 19 0 
20.0 m  m 1.97 194 1.0 2.6 ? 2184 1412 39.7 39.5 70.1 m  0 
25.0 25 23 2.47 217 1.1 2.3 9 2515 1713 29.5 29.3 75.2 23 0 
30.0 30 30 2.9b 238 1.2 2.1 IO 2724 is6 23.5 23.4 78.3 3 0 

FUSION RELATED PARMETERS: 35.0 3s 3s 3.45 25% 1.3 1.9 11 2868 1391 x9.5 i9.4 80.2 33 0 
R-BARRIER= 9.64 fr V(RH!= 10.3 M@V 40.0 40 40 3.95 2Jb 1.4 1.8 12 2971 1392 16.7 16.6 81.6 40 0 
&VALUE= 6.8 MaV 43.0 43 43 4.44 293 1.5 1.7 13 3w9 1237 14.6 14.5 82.7 43 o 
L-CRITICAL= 8. 30.0 30 30 4.93 329 1.5 1.6 14 3110 1113 13.0 12.9 81.3 50 0 

1 H on 181 Ta I H on 181 la 

EWJ ELM ECn EQUVC r k EM uml vamsaus8Fw!w-LP w-L1 EP-wET4T EFm ml’ l#J E-EREb-ENTDPlCLT 
--- --- ------_-__- ___I-__________ 

1.0 1 1 0.10 43 0.2 11.5 0 0 0 180.0 180.0 0.0 0 0 
2.0 2 2 0.20 A!  0.3 8.1 0 0 0 180.0 180.0 0.0 0 0 
3.0 3 3 0.30 73 0.4 6.6 0 0 0 180.0 180.0 0.0 0 0 
4.0 4 4 0.w 86 0.4 5.7 0 0 0 180.0 180.0 0.0 0 0 
4.5 3 4 0.u n 0.5 5.4 0 0 0 190.0 lm.0 0.0 0 0 

5.0 3 3 0.49 97 0.5 5.1 0 0 0 180.0 im.0 0.0 0 O 0 0 0.00 0. 0 0 0.0 0 
5.5 A 3 0.34 101 0.3 4.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
6.0 6 A 0.59 !Ob 0.5 4.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
6.3 7 A 0.M 110 0.6 4.3 0 0 0 180.0 190.0 0.0 0 0 0 0 0.M 0. 0 0 0.0 0 
7.0 7 7 0.69 114 0.6 4.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

7.5 8 7 0.74 118 0.6 4.2 0 0 0 180.0 180.0 0.0 0 0 
8.0 8 8 0.79 122 0.6 4.1 0 0 0 180.0 180.0 0.0 0 0 
8.5 9 8 0.84 126 0.6 3.9 0 0 0 180.0 180.0 0.0 0 0 
9.0 9 9 0.89 1% 0.7 3.8 0 0 0 180.0 180.0 0.0 0 0 
9.3 IO 9 0.94 133 0.7 3.7 0 0 0 180.0 183.0 6.0 0 b 

10.0 lb 10 0.59 137 0.7 3.6 0 0 0 im.0 180.0 0.0 0 0 
10.3 !I 10 1.04 140 0.7 3.5 1 348 47 138.4 133.2 20.8 10 0 

0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
0 0 0.03 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 

0 0 0.M 0. 0 0 0.0 0 
7 19 7.93 0. 9 16 0.9 2 
7 12 3.10 0. 9 17 0.9 2 
7 10 4.05 0. 9 18 0.9 2 
7 8 3.46 0. lb 18 0.9 2 

7 7 2.79 0. 10 19 0.9 2 
7 A 2.40 0. I !  21 ! .O 2 
7 5 2.14 0. II 22 1.0 2 
7 5 1.95 0. 12 23 1.0 2 
7 4 I.80 0. 12 24 1.0 2 

7 4 1.69 0. 13 23 1.0 2 
7 4 1.39 0.13 26 1.1 2 
7 4 1.50 0. 14 27 1.1 2 
7 3 1.22 0. lb 32 1.2 3 
7 3 1x6 0. 19 37 1.3 4 

7 2 0.94 0. 22 42 1.4 
7 2 0.86 0. 24 46 1.4 
7 2 0.80 0. 27 51 1.5 
7 2 0.73 0. 29 95 1.6 

0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
0 0 0.03 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 
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*+*****,++****C*C********************************~ 

* 13 1 H on 197 Au 

____________________----------------------- 

PARAMETERS INDEPENDENT OF BONBARDING ENERGV 
-_________---_-___-_----------------------- 

ATONIC NUNSEW: ZP= 1. ZT= 79. 21% SO.(Hs) 
NEUTRON NUMBERS: NP= 0. NT=liE. NC=118. 

AP+*1/3= 1.000 AT**1/3= 5.819 
REDUCED MASS NUMBER= 0.99 AP+AT=AC=iPB. 

INTERACTION RADIUS RINT=10.59 fm RO- 1.55 fm 

NATTER HALF-DENSITY RADII tfmll 
CP- 0.56 CT= 4.68 CT+CP= 7.24 F- 0.52 

EQUIVALENT SHARP SURFACE RADII Efml: 
RP= 1.32 RT= 6.83 

COULOMB RADII Cfmlr 
RCP= 1.22 RCT- 6.55 RC=RCP+RCT= 7.77 

BSS-COULOMB POTENTIAL ItleVI: 
VC(r)=l.438IZP12T/r for r>RC 
VC(r)=VO-K*r**n for r<RC 
VO= 18.43 McV K= .00145 n=3.841 
VC(RINT)= 10.7 nev 

FISSION-TKE= 140. ncv 
ASVMM. FISSIGN-TKE= 7. nev 

LIQUID DROP PARAMETERS: 
GAuRA= 0.889 ttcV/fm*+2 PROX-FACTOR= 5.80 tlcV 
L-RLD= 86 (ROTATING LIQUID DROP LINIT) 
STIFFNESS PARAMETER C-188.58 M&/Z**2 

MplSS EXCESSES CM&/c**21: 
PROJECTILE: 7.3 TARGETS -28.6 
COMPOUND NUCLEUS: -28.4 

FUSION RELATED PARAIIETERS: 
R-BARRIER= 9.80 fm V(RB)= 10.9 nav 
Q-VALUE= 7.0 ncv 
i-CRITICAL= 8. 

Ill onlrnllu 1H onN?#lu 

a/u aM Eol Eollvc P k Elh lMI8CWtWUSIpo(W W-LTEP-WET41EFUEEW WI E~W-UTEWNLT 

1.0 1 1 0.09 43 0.2 12.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 2 2 0.19 61 0.3 8.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 3 3 0.28 n 0.4 7.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 4 4 0.37 W 0.4 6.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 5 4 0.43 92 0.5 5.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 

5.5 

LO 
6.5 
7.0 
7.5 

8.0 

!I: 

9.5 

5 5 04 97 0.5 5.6 0 0 0 lBo.0 m.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
6 5 0.51 101 0.5 5.3 0 0 0 180.0 181.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
6 b 0.56 lob 0.5 5.1 0 0 0 100.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
7 6 0.60 110 0.6 4.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
1 7 0.65 114 0.6 4.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

8 7 0.70 118 0.6 4.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
8 8 0.74 122 0.b 4.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
9 8 0.79 1% 0.6 4.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
9 9 0.83 130 0.7 4.1 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

10 9 0.88 133 0.7 4.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

10.0 10 10 0.93 13) 0.7 3.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
to.5 11 10 0.97 140 0.7 3.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
11.0 11 11 1.02 144 0.7 3.8 1 252 2 148.9 168.7 15.6 11 0 7 n 1o.s 0. 9 17 0.9 2 
11.5 12 11 1.07 147 0.7 3.7 2 497 134 124.4 124.1 2?.8 11 0 7 15 5.70 0. 9 17 0.9 2 
12.0 12 12 1.11 150 0.8 3.6 3 489 251 109.7 109.4 35.2 12 0 7 11 4.36 0. 10 18 0.9 2 

13.0 13 13 1.21 156 0.8 3.5 3 998 4M 90.5 W.2 U.8 13 0 7 8 3.22 
14.0 I4 14 1.30 162 0.8 3.3 4 124s 649 71.7 n.4 51.1 14 0 7 7 2.67 
15.0 15 15 1.39 lb9 0.8 3.2 5 1150 807 b8.4 b8.1 55.8 15 0 7 b 2.3 
lb.0 lb lb 1.48 I?3 0.9 3.1 5 lb24 945 (1.2 40.9 59.4 Ib 0 7 5 2.10 
17.0 17 17 I.% I?9 0.9 3.0 6 1??3 1067 95.4 95.2 b2.3 17 0 7 5 1.92 

18.0 18 18 1.67 184 0.9 2.9 6 1993 1175 SO.? 50.5 b4.b 18 0 7 5 1.78 
19.0 19 19 1.76 1W 0.9 2.9 7 ?018 12?2 4b.8 16.5 44.6 19 0 7 4 1.67 
20.0 20 20 1.84 194 1.0 2.8 7 2119 1360 43.4 43.2 b8.3 29 0 7 4 I.58 
35.0 35 25 2.32 217 1.1 2.5 9 2499 lb91 32.0 31.8 74.0 25 0 7 3 1.n 
33.0 W 30 2.78 ZW 1.2 2.3 IO 2725 1913 25.3 25.2 T1.3 3l 0 7 3 1.09 

35.0 3s 35 3.25 2s 1.3 2.1 11 2886 lb91 21.0 20.9 79.5 35 0 7 3 0.97 
40.0 40 40 3.71 nb 1.4 2.0 12 3003 llso 17.9 17.9 81.0 40 0 7 2 0.8s 
45.0 4 45 4.17 293 1.5 1.9 13 3091 1315 15.7 15.6 82.2 Is 0 7 2 0.82 
50.0 50 r, 4.64 309 1.3 1.8 14 3159 ilY 13.9 13.8 a0 50 0 7 2 0.76 

0. 10 19 0.9 2 
0. 11 29 0.9 2 
0. 11 22 0.9 2 
0. 12 23 1.0 2 
0. 12 24 1.0 2 

0. 13 25 1.0 2 
0. 13 2b 1.0 2 
0. 14 n 1.0 2 
0. 17 32 1.1 3 
0. 19 37 1.2 3 

0. 22 41 1.3 
0. 34 4b 1.4 
0. n 50 1.4 
0. 29 s 1.5 

4t 14 1 H on 208 Pb 

________-___________----------------------- 

PARANETERS INDEPENDENT OF BO?lBARDING ENERGV 

ATOtlIC NUMBERS: ZP= 1. ZT= 82. ZC= 83. (8i ) 
NEUTRON NUMBERS: NP= 0. NT-126. NC=126. 

AP++l/3= 1.000 AT*rl/3= 5.925 
REDUCED NASS NUHBER- 1.00 AP+AT=AC=209. 

INTERACTION RADIUS R1NT~10.71 fm RO= 1.55 fr 

MATTER HALF-DENSITY RADII CfmJL 
CP= 0.56 CT= 6.82 CT+CP= 7.38 C= 0.52 

EQUIVALENT SHARP SURFACE RADII ffml: 
RP- 1.32 RT- 6.96 

COULONB RADII Cfmll 
RCP= 1.22 RCT- 6.66 RC=RCP+RCT= 7.88 

BSS-COULOMB POTENTIAL CI’l+Vl: 
VC(r1=1.438+2P*ZT/r for r>RC 
t/C(r)-VO-Kir**n for r<RC 
vo- 18.84 tkV K= .00136 n-3.854 
VC(RINTt= 11.0 ndl 

FISSION-TKE= 147. ncv 
ASVHH. FISSIGN-TKE= 7. n*v 

LIWID OROP PAR-TERS: 
GA?WA= 0.880 NdJ/fnrcP PROX-FACTGR- 5.74 T’ieV 
L-RLD= 87 (ROTATING LIQUID DROP LIMIT? 
STIFFNESS PARAMETER C1188.53 Nd,/Z--2 

NASS EXCESSES CMeV/c++231 
PROJECTILE: 7.3 TARGET: -19.5 
CWPOUND NUCLEUSfi -16.5 

FUSION RELATED PARAMETERS4 
R-BARRIER= 9.91 fm V1RBt= 11.2 nev 
Q-VALUE- 4.3 n*v 
L-CRITICAL= 9. 

1.0 1 1 0.09 43 0.2 12.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 2 2 0.18 61 0.3 9.1 0 0 0 lw.o lW.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 3 3 0.27 n 0.4 7.5 0 0 0 180.0 lw.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 4 4 0.36 8b 0.4 4.5 0 0 0 1w.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 5 4 0.41 92 0.5 6.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 5 5 0.45 97 0.5 5.8 0 0 0 loo.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 b 5 0.50 101 0.5 5.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
60 b 6 0.54 IY 0.5 5.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
b.5 7 b 0.59 110 0.6 5.1 0 0 0 lul*0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
7.0 7 7 O.b3 114 0.6 4.9 0 0 0 180.0 lW.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 

7.5 8 7 0.Y ll8 0.6 4.7 0 0 0 lW.0 180.0 0.0 0 0 0 0 0-w 0. 0 0 0.0 0 
8.0 8 8 0.72 122 0.b 4.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 8 0 0.0 8 

iI: 9 9 8 9 0.77 0.81 lab 133 0.7 0.6 4.4 4.3 0 0 0 0 0 0 180.0 180.0 180.0 180.0 0.0 0.0 0 0 0 0 0 0 0 0 0.00 0.00 0. 0. 0 0 0 0 0.0 0.0 0 0 
9.5 10 9 0.86 135 0.7 4.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

10.0 10 10 0.90 13? 0.7 4.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
10.5 11 10 0.95 140 0.7 4.0 0 0 0 180.0 lW.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
11.0 11 11 0.99 144 0.7 3.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
11.5 12 11 1.0) 147 0.7 3.8 2 W 59 13t.8 136.6 21.6 11 0 7 20 7.48 0. 9 I? 0.8 1 
12.0 12 12 1.W IS4 0.8 3.7 2 5.R 185 118.1 117.9 33.9 12 0 7 13 5.05 0. 10 18 0.8 1 

13.0 13 13 1.17 154 0.8 3.6 3 912 408 95.9 95.7 42.0 13 0 7 9 3.49 0. 10 19 0.8 I 
14.0 14 14 4.n lb2 0.8 3.5 4 1175 bO0 81.8 81.6 49.1 14 0 7 8 2.W 0. 11 29 0.8 2 
15.0 15 15 I.% 148 0.8 3.3 5 1393 ?b5 71.7 71.4 54.1 15 0 7 7 2.43 0. 11 21 0.9 2 
lb.0 lb lb 1.4 I?3 0.9 3.2 5 1517 911 Y.0 b3.7 SO lb 0 7 6 2.18 0. 12 22 0.9 2 
17.0 17 17 1.54 I?9 0.9 3.1 b 1755 1038 37.8 51.6 4l.l 17 0 7 5 1.99 0. 12 24 0.9 2 

18.0 18 18 1.43 184 0.9 3.0 b l8?2 11s 52.8 52.6 b3.b 18 0 7 5 1.84 0. 13 a 0.9 2 
19.0 19 19 I.?2 1w 0.9 3.0 7 1993 12% 48.b 48.4 6.7 19 0 7 5 I.?2 0. 13 a 0.9 2 
30.0 20 W 1.81 LPI 1.0 2.9 7 2100 1344 45.1 44.9 8.5 20 0 7 4 4.~ 0. 14 n 1.0 2 
2s.o 25 35 2.24 217 1.1 2.6 9 2492 1bM 33.1 32.9 a1 25 0 7 3 1.30 0. 17 32 1.1 3 
30.0 30 30 2.71 Pg 1.2 2.4 10 a41 1Wb 24.2 2b.l 76.9 30 0 7 3 1.11 0. 19 9 1.1 3 

35.0 a 35 3.lb 2W 1.3 2.2 11 2912 I?51 21.7 21.6 79.2 35 0 7 3 0.99 0. 21 41 1.2 
(0.0 40 U 3.61 nb 1.4 2.0 13 3035 1532 18.5 18.4 80.7 40 0 7 2 0.90 0. 34 4s 1.3 
(60 4 4 4.0? 393 1.5 1.9 14 3129 13bl lb.1 IL1 81.9 4 0 7 2 0.83 0. n w 1.4 
50.0 50 w 4.52 309 1.5 1.8 IS m  lp5 14.3 14.2 82.8 50 0 7 2 0.78 0. 19 5) 1.4 

WV/u m  WV - twlc l/k - x d d 499 4w*r kytwtbv - m  kv -)*Ic lllv - 

twmwmL8 1.lwtt m  a, otnJB.Em 8wm cP4wmRlIl~w~l.u8 em ltl 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

w 15 1 H on 209 Ri 

__--__________-_________________________--- 
PQRAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOWIC NLBlBERS: ZP= 1. ZT= 83. ZC= 84.4Pa) 
NEUTRON NUMBERS: NP= 0. NT=126. N&126. 

AP**i /3- 1.000 ATe*l/B= 5.934 
REDUCED MASS NUMBER= 1.00 CIP+AT=AC=ZlO. 

INTERACTION RCIDIUS RINT=10.72 fm RO= 1.55 fn 

MATTER HRLF-DENSITY RRDII Cfml: 
CP= 0.56 CT= 6.83 CT+CP= 7.39 := 0.52 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 1.32 RT= 6.97 

COULOMB RADII Cfml: 
RCP- 1.22 RCT= 6.68 RC=RCP+RCT= 7.90 

BSS-COULOMB POTENTIAL CMcVl: 
VC(r7=1.43BiZP*ZT/r for p>RC 
VCtr)=VO-K*r**n for r<RC 
vo= 19.01 MeV K= .00133 v-,=3.864 
VC(RINT)= 11.1 M@V 

FISSION-TKE= 149. HeV 
ASYMM. FISSION-TKE= 7. wev 

LIQUID DROP PARANETERS: 
G#lMcl= 0.884 McV/fm**2 PROX-FACTOR= 5.77 MeV 
L-RI-D= 85 (ROTATING LIQUID DROP LIUIT) 
STIFFNESS PARAMETER C=188.53 M&/Z**2 

WASS EXCESSES CMeV/c++Zl: 
PROJECTILE: 7.3 TARGET: -16.5 
CGMPOUND NUCLEUS: -14.7 

FUSION RELhTED PCIRCIMETERS: 
R-B&?RIER= 9.92 fm V(RB)= 11.4 MCV 
B-VC)LUE= 5.5 nev 
L-CRITICAL= 9. 

1.0 
2.0 
3.0 
4.0 
4.5 

1 1 0.09 43 0.2 13.1 0 0 0 187.0 180.0 0.0 
2 2 0.18 Al 0.3 9.2 0 0 0 180.0 lB7.0 0.0 
3 3 0.27 75 0.4 7.5 0 0 0 No.0 180.0 0.0 
4 4 0.36 ti 0.4 A.5 0 0 0 No.0 189.0 0.0 
5 4 0.40 92 0.5 A.2 0 0 0 No.0 180.0 0.0 

0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.w 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 
5.5 
A.0 
A.5 
7.0 

5 5 0.45 97 0.5 5.8 0 0 0 130.0 180.0 0.0 
A 5 0.49 101 0.5 5.A 0 0 0 180.0 180.0 0.0 
b A O.Sl 106 0.5 5.3 0 0 0 lW.0 180.0 0.0 
7 A 0.58 110 0.6 5.1 0 0 0 lw.o 183.0 0.0 
7 7 0.63 114 0.6 4.9 0 0 0 187.0 180.0 0.0 

0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.w 0. 0 0 0.0 0 

7.5 
8.0 
a5 
9.0 
9.5 

8 7 0.67 118 0.6 4.8 0 0 0 180.0 180.0 0.0 
8 8 0.71 122 0.6 4.A 0 0 0 180.0 180.0 0.0 
9 8 0.76 IS 0.6 4.5 0 0 0 180.0 180.0 0.0 
9 9 0.80 1xJ 0.7 4.4 0 0 0 180.0 180.0 0.0 

10 9 0.85 133 0.7 4.2 0 0 0 180.0 180.0 0.0 

0 0 0 0 0.w 0. 0 0 0.0 0 
0 0 0 0 0.w 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 

10.0 10 10 0.69 137 0.7 4.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
10.5 11 10 0.94 140 0.7 4.0 0 0 0 1w.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
11.0 11 11 0.93 1u 0.7 3.9 0 0 0 183.0 No.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
11.5 12 11 l.ca 147 0.7 3.9 1 29b 25 143.A 143.5 18.2 11 0 7 24 8.93 0. 9 17 0.8 1 
12.0 12 12 1.07 159 0.8 3.8 2 524 152 122.3 122.0 28.9 12 0 7 15 5.u 0. 10 18 0.8 1 

13.0 
14.0 
15.0 
16.0 
17.0 

13 13 1.16 ISA 0.8 3.6 3 868 379 98.5 53.2 40.8 
14 14 1.25 lb2 0.8 3.5 4 1137 572 kJ.7 83.4 48.1 
15 15 1.24 IA8 0.8 3.4 5 1359 740 73.2 72.9 53.4 
lb 1A 1.43 173 0.9 3.3 5 154A 837 65.2 A5.0 57.4 
17 17 1.52 179 0.9 3.2 A 1707 1017 58.9 58.7 60.6 

13 0 7 10 3.62 0. 10 19 0.8 2 
14 0 7 8 2.90 0. 11 20 0.9 2 
15 0 7 7 2.49 0. 11 21 0.9 2 
16 0 7 6 2.21 0. 12 22 0.9 2 
17 0 7 5 2.01 0. 12 24 0.9 2 

18.0 
19.0 

2: 
33.0 

35.0 
40.0 
45.0 
54.0 

18 18 l.Al 184 0.9 3.1 A 1847 1132 53.7 53.5 Ki.1 
19 19 1.70 189 0.9 3.0 7 1969 123S 49.4 49.2 65.3 
20 20 1.79 194 1.0 2.9 7 2078 1328 45.8 4.6 A7.1 
25 25 2.23 217 1.1 2.6 9 2477 IA81 33.A 33.4 73.2 
30 w 2.68 2% 1.2 2.4 10 2729 l9lA 26.6 26.4 76.7 

35 a 3.13 253 1.3 2.2 11 2903 1762 22.0 21.9 79.0 
40 40 3.51 27A 1.4 2.1 13 wi9 1w 18.7 1a7 80.A 
4!i 45 4.02 293 1.5 1.9 14 3124 1370 IA.4 lb.3 81.8 
50 30 4.47 309 1.5 1.8 IS 3198 1233 14.5 14.4 82.8 

18 0 7 5 1.* 0. 13 25 0.9 2 
19 0 7 5 1.74 0. 13 26 1.0 2 
20 0 7 4 I.67 0. 14 27 1.0 2 
25 0 7 4 1.J) 0. 17 32 1.1 3 
M 0 7 3 1.12 0. 19 % 1.2 3 

35 0 7 3 0.w 0. 22 41 1.2 
40 0 7 2 0.90 0. 24 45 1.3 
45 0 7 2 0.83 0. 27 50 1.4 
50 0 7 2 0.78 0. 29 54 1.5 

____-_________--__-_____________________--- 
PARCIMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOWIC NUMBERS: ZP= 1. ZT= 92. ZC= 93.(N,=) 
NEUTRON NUWEERS: NP= 0. NT=146. NC=146. 

AF**1/3= 1.000 AT**1 /3= 6.197 
REDUCED MASS NUMBER= 1.00 AP+AT=AC=239. 

INTERACTION RADIUS RINT=ll.OO fm RO= 1.53 fn 

WATTER HALF-DENSITY RADII Cfml: 
CP= 0.56 CT= 7.16 CT+CP= 7.73 ?!= 0.52 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 1.32 RT= 7.30 

COULOMB RADII Cfml: 
RCP= 1.22 RCT= 6.9B RC=RCP+RCT= 8.20 

BSS-COULOMB POTENTIAL C&VI: 
VC(r7=1.43S*ZP*ZT/r for r>RC 
VC(r)-VO-K*r*rn for r<RC 
vo= 20.24 WeV K= .OOlll r&=3.907 
VC(RINT)= 12.0 wev 

FISSION-TKE= 171. MeV 
ASYWM. FISSION-TKE= 7. nev 

LIQUID DROP PARAIIETERS: 
GQMMA= 0.868 WcV/fn+*2 PROX-FACTOR= 5.69 II& 
L-RLD= 78 (ROTATING LIQUID DROP LIWIT) 
STIFFNESS PQRQMETER C-188.42 McV/Zc+Z 

MASS EXCESSES CWcV/ccc2J: 
PROJECTILE: 7.5 TARGET: 47.2 
COWPOUND NUCLEUS: 49.6 

FUSIGN RELATED PAReMETERS: 
R-BARRIER-10.19 fm V(RB)= 12.3 MeV 
Q-VALUE- 5.0 f&v 
L-CRITICAL= 9. 

El/a ELM EC# EDUVC , k ETA LfWS4lW8OFWIT’-acW-LP P-LTEP-8l’El-E~@UUFM l&I E-ERDl-fNmPlU1 
-- -- ..-----------_- 

1.0 I 1 o.oB 43 0.2 14.5 0 0 0 180.0 160.0 0.0 
2.0 2 2 0.17 Al 0.3 10.2 0 0 0 180.0 lw.o 0.0 
3.0 3 3 0.25 75 0.4 8.4 0 0 0 183.0 180.0 0.0 
4.0 4 4 0.33 86 0.4 7.2 0 0 0 180.0 180.0 0.0 
4.5 5 4 0.37 92 0.5 b.8 0 0 0 180.0 180.0 0.0 

5.0 5 5 0.41 97 0.5 A.5 0 0 0 1m.o 180.0 0.0 
5.5 A 5 0.44 101 0.5 b.2 0 0 0 180.0 180.0 0.0 
A.0 6 A 0.50 106 0.5 5.9 0 0 0 180.0 180.0 0.0 
A.5 7 A 0.54 110 0.6 5.7 0 0 0 lW.0 180.0 0.0 
7.0 7 7 0.58 114 0.6 5.5 0 0 0 180.0 Ml.0 0.0 

7.5 8 7 0.62 118 0.b 5.3 0 0 0 lW.0 189.0 0.0 
8.0 8 8 0.66 122 0.A 5.1 0 0 0 180.0 180.0 0.0 
8.5 9 8 0.70 12A 0.6 5.0 0 0 0 lw.o 180.0 0.0 
9.0 9 9 0.75 139 0.7 4.8 0 0 0 180.0 14Q.o 0.0 
9.5 10 9 0.79 133 0.7 4.7 0 0 0 180.0 180.0 0.0 

10.0 10 10 0.33 137 0.7 4.6 0 0 0 130.0 180.0 0.0 0 0 0 
10.5 11 10 0.87 Ho 0.7 4.5 0 0 0 lW.0 180.0 0.0 0 0 0 
11.0 11 11 0.91 10 0.7 4.4 0 0 0 180.0 IW.0 0.0 0 0 0 
11.5 12 II 0.95 147 0.7 4.3 0 0 0 lw.o lw.o 0.0 0 0 0 
12.0 12 12 0.99 150 0.8 4.2 0 0 0 180.0 180.0 0.0 0 0 0 

13.0 13 13 l.C@ 15A 0.8 4.0 2 W 174 120.8 DO.6 29.6 13 0 7 
14.0 14 14 l.lA 162 0.8 3.9 3 En 3% 99.0 98.7 40.5 14 0 7 
15.0 15 15 1.24 168 0.8 3.7 4 1142 58b W.0 &(.7 47.5 15 0 7 
16.0 lb 16 1.32 173 0.9 3.6 5 1362 753 74.8 74.6 52.A 1A 0 7 
17.0 17 17 1.41 179 0.9 3.5 5 1550 900 67.0 AA.8 56.5 17 0 7 

18.0 18 18 1.49 184 0.9 3.4 6 1713 1431 60.8 AO.6 59.6 
19.0 19 19 I.57 189 0.9 3.3 6 I= 1149 8.6 8.5 62.2 
20.0 m  20 1.66 194 1.0 3.2 7 19s 1151 51.4 51.2 M.3 
25.0 25 25 2.07 217 1.1 2.9 9 2445 lm 37.2 37.1 71.4 
30.0 30 w 2.48 238 1.2 2.6 10 2739 1922 29.2 29.1 75.4 

35.0 35 35 2.99 2% 1.3 2.4 11 2941 1919 24.1 24.0 77.9 
40.0 40 40 3.31 nb 1.4 2.3 13 3088 1679 a.5 20.4 79.7 
45.0 Q 45 3.73 2% 1.5 2.2 14 3199 1493 17.9 17.8 81.1 
50.0 w b 4.14 309 1.5 2.0 15 3286 1343 15.8 15.7 82.1 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

18 0 7 
19 0 7 

0 7 
ii 0 7 
20 0 7 

35 0 7 
40 0 7 
45 0 7 
50 0 7 

0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.w 

0 0.00 
0 0.00 
0 0.00 
0 0.w 
0 0.01) 

0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 

0 0.w 
0 0.00 
0 0.00 
0 0.m 
0 0.00 

15 5.22 
10 3.bo 
8 2.92 
7 2.52 
7 2.25 

6 2.C6 
6 1.39 
5 1.77 
4 1.38 
3 1.18 

3 1.M 
3 0.94 
3 0.87 
2 0.81 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 

0. 10 19 0.8 2 
0. II 20 0.8 2 
0. 11 21 0.8 2 
0. 12 22 0.8 2 
0. 12 23 0.9 2 

0. 13 24 0.9 2 
0. 14 25 0.9 3 
0. 14 2A 0.9 3 
0. 17 31 1.0 3 
0. 19 36 1.1 4 

0. 22 40 1.2 
0. 2( 45 1.2 
0. n 49 1.3 
0. 29 53 1.4 

WJu kV IkV - hVJc l/h - f, d ah dn dndn I*v hv I*v - nn hV ikv- tbv - 
- 

F-PmEclaE l=lmEr OaPow cm DIma.FM 8vEm (pQ#ITBpoIwT cwEmE8cfwwL411B m  1H 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

0 17 4 He an 12 c 

PARAMETERS INDEPENDENT GF BOMBARDING ENERGY 
__________-____--___----------------------- 

ATOMIC NUMBERS: ZP=J 2. ZT= 6. ZC= 8.(0 ) 
NEUTRGN NUMBERSl NP= 2. NT= 6. NC= 8. 

AP*+l/B= 1.587 ATc+l/3= 2.289 
REDUCED NASS NUtlBER= 3.00 AP+AT=AC= 16. 

INTERACTION RADIUS RINT= 7.30 fm RO= 1.88 fm 

MATTER HALF-DENSITY RADII Efml~ 
CP= 1.21 CT= 2.12 CT+CP- 3.34 C= 0.77 

EQUIVALENT SHARP SURFACE RADII Lfml: 
RP= 1.78 RT= 2.52 

COULOMB RADII Cfml: 
RCP= 1.70 RCT- 2.51 RC=RCP+RCT= 4.21 

BSS-COULOHB POTENTIAL CHeVl: 
VC(rt=l.438+ZP*ZT/r for r>RC 
VC(r)=VO-Krr+*n for rCRC 
vo= 5.49 MeV K= .04021 n-2.561 
VC(RINT)= 2.4 MeV 

FISSION-TKE= 25. HeV 
ASYMM. FISSION-TKE= 19. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.952 MeV/fmr*Z PROX-FACTOR= 9.23 MeV 
L-RLD= 15 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 63.18 MeV/Z*+2 

NASS EXCESSES CMcV/c++23: 
PROJECTILE: 2.4 TARGET: 0.0 
COMPOUND NUCLEUS: -4.7 

FUSION RELATED PARAMETERS: 
R-BARRIER= 6.77 Cm V(RB)= 2.2 nw 
Q-VALUE- 7.2 MeV 
L-CRITICAL= 7. 

1.0 4 3 1.27 173 0.7 1.9 2 748 3x3 81.3 63.9 49.4 3 I 0 4 7.18 1. 0 0 2.3 0 
2.0 8 b 2.54 244 0.9 1.3 5 1135 90b 28.4 21.4 7S.8 8 0 0 2 3.00 2. 0 0 2.6 0 
3.0 12 9 3.81 299 1.1 1.1 7 1605 KS4 17.4 13.1 81.3 12 0 0 1 2.22 3. 0 0 2.8 0 
4.0 lb 12 5.w 34b 1.3 0.9 9 lb7b 1173 12.6 9.4 83.7 lb 0 0 1 1.84 4. 0 0 3.1 0 
4.5 18 14 5.71 3b7 1.4 0.9 9 lb94 107b 11.0 8.3 84.5 18 0 0 I 1.71 4. 0 0 3.2 0 

5.0 20 15 6.35 381 1.5 0.8 10 1712 968 9.8 7.4 85.1 20 0 0 I 1.61 5. 0 0 3.3 0 
5.5 22 17 b.98 M 1.5 0.8 IO 1723 880 8.9 6.6 85.6 22 0 0 I 1.52 5. 0 0 3.4 0 
b.0 24 18 7.62 424 1.6 0.8 I1 1732 807 8.1 6.1 86.0 24 0 0 I 1.45 b. 0 0 3.5 0 
6.5 26 20 8.25 441 1.7 0.7 II 1733 745 7.4 5.6 86.3 2b 0 25 1 1.38 6. 7 lb 3.7 0 
7.0 aB 21 8.88 4% 1.7 0.7 12 1745 691 6.8 5.1 86.6 28 0 2b I 1.32 7. 7 20 3.8 0 

7.5 33 23 9.52 474 1.8 0.7 I2 1749 b45 6.4 4.8 86.8 33 0 2b t 1.27 7. 8 23 3.9 0 
8.0 32 24 10.15 489 1.9 0.7 13 1753 bo5 5.9 4.5 87.0 32 0 27 1 1.23 8. 8 25 3.9 0 
8.5 34 2b 10.79 5(15 1.9 0.6 13 17% 5b9 5.b 4.2 87.2 24 0 27 I 1.19 8. 9 z8 4.0 0 
9.0 36 27 11.42 519 2.0 0.6 I4 17% s18 5.3 3.9 87.4 36 0 27 I 1.15 9. 9 30 4.1 0 
9.5 38 29 12.06 533 2.0 0.6 14 1760 509 5.0 3.7 87.5 38 0 28 1 1.12 9. 10 31 4.2 0 

10.0 40 30 12.69 547 2.1 0.6 15 1762 484 4.7 3.5 87.6 40 0 28 I 1.09 10. 10 33 4.3 0 
10.5 42 32 13.33 561 2.1 0.6 15 1763 461 4.5 3.4 87.8 42 0 29 1 Lob IO. 10 35 4.4 0 
11.0 u 13 13.96 574 2.2 0.6 15 17M 440 4.3 3.2 87.9 U 0 27 I 1.03 II. 11 37 4.5 0 
11.5 4b 35 14.60 587 2.2 0.6 lb 1765 421 4.1 3.1 a0 4b 0 30 1 1.01 II. 11 33 4.6 0 
12.0 48 36 15.23 boo 2.3 0.5 lb 1765 403 3.9 2.9 ES.1 48 0 30 1 0.99 12. 12 40 4.6 0 

13.0 52 39 lb.50 b2S 2.4 0.5 17 17bb 372 3.6 2.7 88.2 52 0 31 1 0.94 13. I2 42 4.8 0 
14.0 Y  42 17.77 b48 2.5 0.5 17 1767 345 3.3 2.5 88.3 Sb 0 32 1 0.91 14. 13 45 5.0 0 
15.0 bo 45 19.04 b71 2.5 0.5 18 1767 m  3.1 2.3 88.5 bO 0 32 1 0.88 15. 14 48 5.1 0 
lb.0 b4 48 20.31 b94 2.6 0.5 19 17b7 302 2.9 2.2 88.6 b4 0 33 0 0.W lb. IS 51 5.3 0 
17.0 b8 51 21.56 715 2.7 0.5 19 1767 2M 2.7 2.0 88.6 b8 0 34 0 0.82 17. 15 53 5.4 0 

18.0 72 54 22.W 73b 2.8 0.4 20 17bb 269 2.6 1.9 80.7 72 0 34 0 0.80 18. lb 5b 5.5 0 
19.0 7b 57 24.11 7% 2.9 0.4 20 1766 254 2.4 1.8 88.8 76 0 35 0 0.77 19. 17 so 5.7 0 
m.0 80 60 25.38 7lb 2.9 0.4 21 17b5 242 2.3 1.7 88.8 80 0 36 0 0.75 20. 18 60 5.8 0 
25.0 loo 75 31.73 869 3.3 0.4 24 1762 193 1.8 1.4 89.1 100 0 39 0 O.b7 25. 21 72 6.4 0 
31.0 120 90 38.08 953 3.6 0.3 2b 1759 161 1.5 1.1 69.2 120 0 42 0 0.61 30. 25 82 7.0 0 

35.0 140 105 44.42 1831 3.9 0.3 20 1756 138 1.3 1.0 89.3 140 0 45 0 0.56 35. 28 92 7.5 
40.0 lb0 120 w.n II04 4.1 0.3 24 1753 I21 I.1 0.9 89.4 160 0 48 0 0.53 40. 31 102 8.0 
45.0 18-J 13551.11 1172 4.4 0.3 32 17% 107 1.0 0.8 89.5 180 0 50 0 0.50 45. 35 111 8.4 
50.0 X4 15063.Y 1237 4.b 0.3 34 1747 9b 0.9 0.7 89.5 Zao 0 53 0 0.47 50. 38 120 8.9 

# 18 4 He on 16 0 4lltoa 160 4 HE 0” lb 0 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
__________-_______-_----------------------- 

ATGMIC NUMBERS: ZP= 2. ZT= 8. ZC= lO.(Ne) 
NEUTRON NUtlBERS: NP- 2. NT= 8. NC- 10. 

AP*cl/3= 1.587 ATe+l/3= 2.520 
REDUCED MASS NUMBER= 3.20 AP+AT=AC= 20. 

INTERACTION RADIUS RINT- 7.55 fm RO= 1.84 fm 

HATTER HALF-DENSITY RADII Cfmli 
CP= 1.21 CT= 2.42 CT+CP= 3.64 C= 0.81 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 1.78 RT= 2.78 

CGULOMB RADII Cfml: 
RCP= 1.70 RCT= 2.78 RC=RCP+RCT= 4.48 

BSS-COULOMB POTENTIAL CtleVl: 
VC(r)=1.438*ZP+ZT/r for r>RC 
VC(r)=VO-K*r**n for r<RC 
vo= 7.08 MeV K= -03752 1~2.633 
VC(RINT)= 3.0 ncv 

FISSIGN-TKE= 26. tleV 
ASYHM. FISSION-TKE= 17. nev 

LIQUID DROP PARAMETERS: 
GAMMA= 0.952 tlcV/fm*r2 PROX-FACTOR= 9.67 NeV 
L-RLD- 20 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 59.26 McV/Z++2 

MASS EXCESSES CtleV/c**21: 
PROJECTILE: 2.4 TARGET: -4.7 
COMPOUND NUCLEUS: -9.4 

FUSION RELATED PARAMETERS: 
R-BARRIER= 6.99 fn V(RB)= 2.9 MeV 
Q-VALUE= 7.1 ncv 
L-CRITICAL= 8. 

1.0 4 3 1.05 173 0.7 2.5 I 295 133 131.1 118.4 24.4 2 2 0 
2.0 8 6 2.10 2U 1.0 1.8 5 1317 837 3b3 29.4 71.8 7 1 0 
3.0 12 10 3.15 299 1.2 1.5 8 I%8 1070 21.8 17.5 79.1 12 0 0 
4.0 lb 13 4.20 34b 1.4 1.3 9 lb77 1186 15.5 12.5 82.2 lb 0 0 
4.5 18 I4 4.73 367 1.5 1.2 10 1711 1225 13.b 10.9 83.2 18 0 0 

5.0 20 lb 5.25 287 1.6 1.1 II 173b 1144 12.1 9.7 84.0 20 0 0 
5.5 22 18 5.78 405 1.6 1.1 11 17% 1040 10.9 8.7 W.6 22 0 21 
6.0 24 19 630 424 1.7 1.0 12 1772 953 9.9 7.9 85.1 24 0 21 
6.5 26 21 6.83 441 1.8 1.0 12 17W 880 9.1 7.3 85.5 26 0 22 
7.0 20 22 7.35 4w 1.9 1.0 13 1796 817 8.4 6.7 65.8 28 0 22 

7.5 m  24 7.88 474 1.9 0.9 14 1eoS 7b2 7.8 b.2 86.1 30 0 23 
8.0 32 26 8.40 489 2.0 0.9 14 1812 715 7.3 5.8 8b.4 32 0 23 
8.5 34 27 8.93 X6 2.0 0.9 15 1818 673 b.8 5.4 86.6 34 0 23 
9.0 3b 29 9.Y 519 2.1 0.8 15 1824 b35 6.4 5.1 86.8 3b 0 24 
9.5 38 30 9.98 533 2.2 0.8 I5 1828 b02 b.1 4.8 87.0 38 0 24 

10.0 40 3-2 10.51 547 2.2 0.8 lb 1832 572 5.7 4.6 87.1 40 0 24 
10.5 42 3 11.03 561 2.3 0.8 lb Is15 544 5.4 4.4 87.3 42 0 25 
II.0 u 35 II.56 574 2.3 0.8 17 1838 520 5.2 4.2 87.4 U 0 25 
11.5 4b 37 12.06 587 2.4 0.7 17 1841 497 5.0 4.0 87.5 4h 0 2s 
12.0 48 38 12.61 64) 2.4 0.7 18 I843 47b 4.7 3.8 87.b 48 0 25 

13.0 52 42 13.M b25 2.5 0.7 18 lt47 440 4.4 3.5 87.8 52 0 26 
14.0 Y  45 14.71 b48 2.b 0.7 19 l&50 408 4.0 3.2 88.0 56 0 27 
15.0 44 48 IS.76 b71 2.7 0.7 20 1352 381 3.8 3.0 88.1 bQ 0 27 
lb.0 b4 51 lb.81 b94 2.8 0.6 21 185( C67 3.5 2.8 83.2 M 0 ZB 
17.0 68 54 17.86 715 2.9 0.b 2l 18% 336 3.3 2.6 88.3 68 0 28 

18.0 72 W 18.9l 736 3.0 0.6 i? 18n 317 3.1 2.5 88.4 72 0 29 
19.0 76 61 19.96 7% 3.1 0.6 22 1858 301 2.9 2.4 88.5 76 0 29 
20.0 80 b4 21.01 776 3.1 0.6 23 1858 286 2.8 2.2 88.6 80 0 30 
25.0 LOO W2b.l 869 3.5 0.5 26 1860 228 2.2 1.8 88.9 100 0 32 
30.0 120 % 31.52 953 3.8 0.5 28 1860 190 1.8 1.5 W.1 IZO 0 34 

35.0 140 II2 36.77 ICQI 4.1 0.4 31 1859 163 1.6 1.3 W.2 140 0 36 
48.0 lb0 123 42.02 1104 4.4 0.4 33 1857 143 1.4 1.1 89.3 lb0 0 38 
43.0 la, 1U 47.28 1172 4.7 0.4 35 1856 127 1.2 1.0 89.4 180 0 40 
a.0 200 16052.53 1237 4.9 0.4 37 18s5 114 1.1 0.9 89.4 200 0 42 

11 IS.77 1. 0 0 2.0 0 
2 3.34 2. 0 0 2.3 0 
2 2.39 2. 0 0 2-i 0 
1 1.96 3. 0 0 2.8 0 
1 1.81 3. 0 0 2.9 I 

1 1.70 4. 0 0 3.0 1 
1 Lb0 4. 6 14 3.1 I 
1 1.52 5. 6 18 3.2 1 
1 1.45 5. 7 20 3.3 1 
I 1.39 5. 7 23 3.4 I 

I 1.33 6. 8 25 3.5 1 
1 1.29 6. 8 26 3.6 1 
1 1.24 6.8283.7 1 
1 1.20 7. 9 30 3.8 I 
I 1.17 7. 9 31 3.9 I 

1 1.14 8. IO 33 4.0 I 
1 1.11 8. 10 34 4.0 2 
1 l.lm 8.10364.1 2 
1 1x6 8. II 37 4.2 2 
1 1.03 9. 11 39 4.3 2 

1 0.98 9. 12 41 4.4 2 
1 0.55 10. 12 U 4.6 2 
1 0.91 il. 13 4b 4.7 2 
I 0.84 12. 14 49 4.8 2 
1 0.85 12. 15 51 5.0 2 

I 0.w 13. I5 53 5.1 2 
1 0.80 II. lb 55 5.2 2 
1 0.78 14. 17 58 5.3 2 
1 0.70 17. 10 68 5.9 3 
0 0.63 20. 23 78 b.4 3 

0 0.59 22. 2l 87 6.9 
0 0.95 2b. 30 9% 7.4 
0 0.51 29. 33 105 7.8 
0 0.49 30. % 114 8.2 
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P 19 4 He on 27 Al 

PARAHETERS INDEPENDENT GF BGHBCIRDING ENERGY 

ATOnIC NWWZRS: ZP- 2. ZT= 13. ZC= lS.(P 1 
NEUTRON NUMBERS1 NP= 2. NT= 14. NC= 16. 

AP**1/3= 1.987 AT*+1/3= 3.000 
REDUCED MASS NWBER- 3.48 AP+AT=AC= 31. 

INTERACTION RADIUS RINT= 8.08 Cm RO= 1.76 fn 

HATTER HALF-DENSITY RADII Cfml: 
CP= 1.21 CT= 3.05 CT+CP= 4.26 F= 0.87 

EQUIVALENT SHARP SURFACE RADII Efml: 
RP= 1.78 RT= 3.35 

COULOMB RADII Cfml: 
RCP- 1.70 RCT= 3.32 RC=RCP+RCT= 5.02 

BSS-CGULONS POTENTIAL CHcVl: 
VC(r1=1.438IZP+ZT/r for r>RC 
VC(r)-‘JO-Kcr**n for r<RC 
vo= 10.12 McV K= .02983 n=2.785 
VC(RINT)= 4.b nev 

FISSION-TKE- 30. MeV 
ASYMM. FISSION-TKE= 14. uev 

LIQUID DROP PARAMETERS: 
GAHI’lA= 0.950 M&/fm**2 PROX-FACTOR= 10.36 M&J 
L-RLD- 31 (ROTATINQ LIQUID DROP LIHIT1 
STIFFNESS PARAMETER C= 54.45 I’ieV/Z*+2 

MASS EXCESSES CMeV/c+*23: 
PROJECTILE: 2.4 TARGET: -20.6 
COMPOUND NUCLEUS: -23.8 

FUSION RELATED PARAt’lETERS: 
R-BARRIER- 7.44 fm V(RB)= 4.5 MeV 
Q-VALUE= 5.b ncv 
L-CRITICAL= 11. 

1.0 4 
2.0 8 
3.0 12 
4.0 lb 
4.5 18 

3 0.75 173 0.8 
7 I.51 244 1.1 

10 2.26 299 1.3 
14 3.01 34b 1.5 
lb 3.39 S7 1.6 

4.1 0 0 0 189.0 189.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
2.9 5 (ISI 615 59.1 S.0 bO.1 7 I 0 5 4.4b 1. 0 0 1.8 0 
2.4 8 1447 992 33.1 29.0 73.5 12 0 0 3 2.83 1. 0 0 2.0 1 
2.0 IO lb!0 1181 a.0 20.1 78.5 16 0 lb 3 2.24 2. 4 7 2.2 1 
1.9 11 1710 12)) Is.0 17.4 80.0 18 0 lb 2 2.05 2. 5 13 2.3 1 

5.0 20 
5.5 21 
b.0 24 
6.5 26 
7.0 2s 

7.5 30 
8.0 32 
8.5 34 
9.0 36 
9.5 38 

10.0 40 
10.5 42 
11.0 44 
11.5 4b 
12.0 48 

13.0 52 
14.0 56 
15.0 60 
lb.0 M 
17.0 68 

18.0 72 
19.0 76 
m.0 80 
25.0 100 
31.0 120 

17 27b 381 1.7 
19 4.14 e5 1.8 
21 4s 424 1.9 
23 4.39 441 1.9 
24 5.27 158 2.0 

1.8 12 1771 1294 17.6 lb4 81.2 29 0 lb 2 1.91 2. 5 15 2.4 I 
1.7 13 1812 1335 15.8 13.8 82.1 22 0 lb 2 1.79 3. 6 17 2.5 1 
1.7 13 1845 1349 14.3 12.5 82.8 24 0 I7 2 1.69 3. 6 19 2.6 1 
1.6 14 1873 1245 13.1 11.4 83.5 26 0 17 2 1.61 3. b 21 2.7 I 
1.5 I5 189b 1156 12.1 10.5 84.0 23 0 17 2 1.53 3. 7 22 2.8 2 

26 5.65 474 2.1 
28 6.02 189 2.2 
30 b.40 so5 2.2 
31 6.78 519 2.3 
33 7.15 533 2.3 

3 7.53 547 2.4 
37 7.91 541 2.5 

1.5 15 1915 1079 11.2 9.7 84.4 30 0 17 2 1.47 4. 7 24 2.9 2 
1.4 lb 1932 1012 10.4 9.1 84.8 32 0 18 2 1.41 4. 7 23 2.9 2 
1.4 lb 1944 952 9.7 8.5 85.1 34 0 18 2 1.36 4. 8 27 3.0 2 
1.4 17 1959 899 9.2 8.0 85.4 36 0 18 1 1.32 4. 8 28 3.1 2 
1.3 18 1970 852 8.6 7.5 85.7 38 0 18 I 1.28 5. 8 29 3.2 2 

1.3 18 1980 809 a2 7.1 85.9 44 0 18 I 1.24 5. 9 31 3.2 2 
1.3 19 1988 771 7.8 6.8 86.1 42 0 18 1 1.21 5. 9 32 3.3 2 

34 8.28 574 2.5 
40 8.66 587 2.6 
42 9.93 600 2.6 

45 9.79 hi.3 2.7 
49 10.54 b48 2.9 
52 11.29 671 3.0 
56 12.05 694 3.0 
59 12.80 715 3.1 

b3 13.55 7% 3.2 
M 14.30 7% 3.3 
m  15x6 776 3.4 
87 18.32 869 3.8 

105 22.59 953 4.2 

1.2 19 199b 736 7.4 6.4 8b.3 44 0 19 1 1.17 5. 9 33 3.4 2 
1.2 20 2003 704 7.0 6.1 8b.5 46 0 19 1 1.15 6. 10 34 3.4 2 
1.2 20 IQ99 674 6.7 5.9 86.6 48 0 19 1 1.12 6. 10 35 3.5 2 

1.1 21 m  422 6.2 5.4 8b.9 52 0 19 1 1.07 6. 11 37 3.6 2 
1.1 22 2929 578 5.7 5.0 87.1 Y  0 29 1 1.03 7. 11 40 3.7 2 
1.1 23 2037 539 5.3 4.6 87.3 b0 0 20 I 0.99 7. 12 42 3.9 3 
1.0 24 2013 506 5.0 4.3 87.5 M 0 29 1 0.95 7. 13 u 4.0 3 
1.0 24 zM9 476 4.7 4.1 87.7 68 0 21 1 0.92 8. 13 44 4.1 3 

1.0 25 it43 449 4.4 3.8 87.8 n 0 21 1 0.89 8. 14 48 4.2 3 
0.9 26 2058 424 4.2 3.6 87.9 A 0 21 1 0.87 9. 15 50 4.3 3 
0.9 n 2061 404 3.9 3.4 88.0 80 0 21 1 0.83 9. 15 52 4.4 3 
0;s %I 2374 323 3.1 2.7 E&4 100 0 23 1 0.75 11. 18 bl 4.9 4 
0.7 33 2081 269 2.b 2.3 88.7 120 0 24 I 0.68 13. 21 70 5.3 4 

0.7 36 2085 231 2.2 1.9 88.9 140 0 25 1 0.63 15. 25 78 5.7 
0.6 38 2oBB 202 1.9 1.7 89.0 160 0 26 1 0.59 17. 28 N 6.1 
0.6 41 2459 179 1.7 1.5 1.1 180 0 27 1 0.55 19. 31 94 6.5 
0.6 43 2090 161 1.5 1.3 89.2 200 0 18 1 0.52 21. 34 102 6.8 

0 20 4Heon 40Ca 

___--_______------__------------~---------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

4non 40th 4mton 4ocl 

----- - ------- 

a/r ELM Em Em/K , k Elfi lMIE4iWsmSpWrW-LP W-LTEP4PEl-MEW4XETA’ Tlyl E-E3EX--EXTDpRLT 

ATGMIC NUMBERS: ZP= 2. ZT= 20. ZC= 22.(Ti) 
NEUTRON NUMBERS: NP= 2. NT= 20. NC= 22. 

#**l/3= 1.587 AT*+l/3= 3.420 
REDUCED MASS NUMBER= 3.b4 AP+AT=AC= 44. 

INTERACTION RADIUS RINT= 8.54 fm RO= 1.71 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 1.21 CT= 3.59 CT+CP= 4.80 c= 0.91 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 1.78 RT= 3.85 

COULOMB RADII Cfml: 
RCP= 1.70 RCT- 3.84 RC=RCP+RCT= 5.54 

BSS-COULGMB POTENTIAL CMeVl: 
VC(r1=1.438IZP*ZT/r for r>RC 
VC(r)=VO-Kcrr+n for r<RC 
vo= 13.87 MeV K= .02140 n=Z. 975 
VC(RINT)= b.7 MeV 

FISSION-TKE= 37. nev 
ASYMM. FISSION-T%= 12. ilev 

LIQUID DROP PARAMETERS: 
GAWHA= 0.952 MeV/fn++2 PRGX-FACTOR= 10.84 IleV 
L-RLD- 43 (ROTATING LIQUID DROP LIMIT) 
STXFFNESS PARAMETER C= 52.17 IlcV/Zr*Z 

MASS EXCESSES CHcV/c+*27: 
PROJECTILE: 2.4 TARGET: -33.0 
COMPOUND NUCLEUS: -38.2 

FUSION RELATED PARAMETERS: 
R-BARRIER= 7.86 fm V(RB)= b.7 94eV 
Q-Vc\LuE= 7.6 tlcv 
L-CRITICAL= 14. 

1.0 4 4 0.51 173 0.8 6.3 0 0 0 m.0 m.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 8 7 1.08 244 1.1 4.5 3 319 156 119.7 114.5 30.1 6 2 0 lb 10.14 1. 0 0 1.6 0 
3.0 12 11 Lb2 297 1.4 3.6 7 1131 750 53.2 48.9 63.4 II 1 0 6 3.61 1. 0 0 1.8 0 
4.0 lb 15 2.16 34b 1.6 3.1 10 1487 1047 35.1 32.1 72.4 lb 0 13 4 2.M 1. 4 11 2.0 1 
4.5 18 lb 2.43 367 1.7 3.0 11 1601 114b 30.1 27.5 75.0 18 0 13 4 2.37 2. 4 14 2.1 I 

5.0 20 18 2.70 387 1.8 2.8 12 1699 t22b 26.3 24.0 16.8 20 
5.5 22 20 2.97 4c6 1.9 2.7 13 1761 1290 23.4 21.3 73.3 22 
6.0 24 z2 3.24 424 1.9 2.6 14 1819 1344 21.1 19.2 79.5 24 
6.5 26 24 3.51 441 2.0 2.5 15 1868 1390 19.2 17.4 80.4 26 
7.0 28 25 3.78 458 2.1 2.4 15 1909 1429 17.6 16.0 81.2 23 

7.5 30 27 4.05 474 2.2 2.3 lb 19U 1418 lb.2 14.8 81.9 30 
a0 32 29 4.32 4w 2.2 2.2 17 1974 1330 15.1 13.7 82.5 32 
8.5 34 31 4.59 St6 2.3 2.2 18 2001 1251 14.1 12.8 83.0 24 
9.0 36 33 4.86 519 2.4 2.1 18 2021 1182 13.2 12.0 83.4 % 
9.5 38 35 5.13 533 2.5 2.0 19 2044 1129 12.4 11.3 33.8 38 

10.0 40 36 5.40 547 2.5 2.0 19 2063 lob4 11.7 10.7 84.1 40 
10.5 42 38 5.67 561 2.6 1.9 20 1079 1013 11.1 10.1 84.4 42 
11.0 44 40 5.94 574 2.6 1.9 21 2094 967 10.6 9.6 84.7 44 
11.5 46 42 6.21 587 2.7 1.9 21 2107 
12.0 48 44 6.48 MO 2.8 1.8 22 2119 

13.0 52 47 7.02 625 2.9 1.7 23 2140 
14.0 56 51 7.56 640 3.0 1.7 24 2153 
15.0 m  55 8.10 671 3.1 1.6 25 2173 
16.0 64 58 8.M 694 3.2 1.6 26 2leb 
17.0 43 62 9.18 715 3.3 1.5 26 2155 

18.0 72 65 9.n 736 h4 1.5 27 2297 
19.0 7b 69 10.24 756 3.5 1.4 23 2216 
2Q.0 80 73 10.80 77b 3.6 1.4 29 2224 
25.0 109 91 13.49 w 4.0 1.3 33 2252 
30.0 120 109 lb.19 553 4.4 1.1 3b 2269 

35.0 140 127 13.89 1031 4.7 1.1 39 2281 
40.0 I60 145 21.59 1104 5.0 1.0 42 2239 
45.0 189 lb4 24.29 1172 5.3 0.9 45 m  
50.0 200 102 26.99 1237 5.6 0.9 47 am 

925 10.1 9.2 85.0 46 
046 9.6 8.7 85.2 48 

818 8.8 8.0 ES.6 52 
760 8.1 7.4 85.9 54 
709 7.6 6.9 86.2 60 
ht.5 7.1 6.4 8b.5 M 
625 6.6 6.0 86.7 68 

591 6.2 5.7 86.9 n 
W 5.9 5.3 87.1 7b 
532 5.6 5.1 87.2 80 
423 4.4 4.0 87.8 100 
354 3.7 3.3 83.2 im 

304 3.1 2.8 a.4 140 
266 2.1 2.5 88.6 lb9 
136 2.4 2.2 ES.8 189 
212 2.2 2.0 88.9 200 

0 14 4 2.18 2. 5 15 2.2 1 
0 14 3 2.02 2. 5 17 2.2 1 
0 14 3 1.w 2. 6 18 2.3 1 
0 14 3 1.79 2. b 20 2.4 1 
0 14 3 1.70 2. 6 21 2.5 I 

0 15 3 1.62 3. 7 22 2.5 1 
0 1s 3 1.56 3. 7 24 2.6 2 
0 15 2 1.50 3. 7 25 2.6 2 
0 15 2 1.u 3. 8 2b 2.7 2 
0 15 2 1.40 3. 8 27 2.8 2 

0 15 2 1.35 3. 8 28 2.8 2 
0 IS 2 1.31 4. 9 29 2.9 2 
0 15 2 1.23 4. 9 30 2.9 2 
0 lb 2 1.24 4. 9 31 3.0 2 
0 lb 2 1.21 4.9323.1 2 

0 lb 2 1.16 5. 10 34 3.2 2 
0 lb 2 1.11 5. 11 36 3.3 2 
0 16 2 1.04 5. I1 38 3.4 3 
0 lb 2 1.03 5. 12 40 3.5 3 
0 17 2 0.99 6. 13 42 3.6 3 

0 17 2 0.96 6. 13 u 3.6 3 
0 17 2 0.93 6. 14 45 17 3 
0 17 I 0.91 7. 14 47 3.8 3 
0 18 1 0.80 8. 17 56 4.2 4 
0 19 1 0.73 10. 29 M 4.6 5 

0 19 1 0.67 11. 23 71 5.0 
0 m  1 0.u 13. 2b 79 5.3 
0 21 1 0.59 14. 29 86 5.6 
0 21 1 0.54 15. 32 53 5.9 

hV/U rkv fw - w/c l/k - x ab * dn k!,(n hV tkv tl?v- - nn hV iltv- kV -- 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

4l 21 4 He on 56 Fe 

------------------------------------------- 
PARANETERS INDEPENDENT OF BOMBARDING ENERGY 
-__--_______________----------------------- 

ATOMIC NUMBERS: ZP= 2. ZT= 26. ZC= 28.(Ni) 
NEUTRON NUMBERS: NP= 2. NT= 30. NC- 32. 

AP*+i/3- 1.587 AT**l/J= 3.826 
REWCED MASS NUMBER= 3.73 AP+AT=AC= 60. 

INTERACTION RADIUS RINT- 8.98 fm RO= 1.66 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 1.21 CT- 4.12 CT+CP= 5.33 i?= 0.94 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 1.78 RT= 4.35 

COULOME RADII Ifml: 
RCP= 1.70 RCT- 4.27 RC=RCP+RCT= 5.97 

BSS-COULOMB POTENTIAL Ct’leVl: 
VC(r)=1.438*ZP*ZT/r for r3RC 
VC(r)-VO-k’*r**n for r<RC 
vo- 16.59 Met! K= .01672 n=3.075 
VC(RINT)= 8.3 MeV 

FISSION-TKE= 44. ncv 
ASYMM. FISSION-TKE- 12. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.944 lleV/fm+c2 PROX-FACTOR= 11.11 MeV 
L-RLD= 59 (ROTATING LIQUID DROP LINIT) 
STIFFNESS PARAMETER C= 50.82 M&/Z*+2 

MASS EXCESSES CMeV/c*cZl: 
PROJECTILE: 2.4 TARGET: -61.4 
COMPOUND NUCLEUS: -65.5 

FUSION RELATED PARAMETERS: 
R-BARRIER- 8.26 fm VtRB)= 8.3 fleV 
Q-VALUE= 6.6 nev 
L-CRITICAL= 16. 

1.0 4 4 0.4s 173 0.8 6.2 0 0 0 180.0 180.0 0.0 0 0 0 
2.0 8 7 0.90 244 1.2 5.8 0 0 0 180.0 180.0 0.0 0 0 0 
3.0 12 11 1.34 299 1.4 4.7 6 8b5 557 72.7 b8.9 53.6 11 1 0 
4.0 lb 15 1.79 W I.6 4.1 10 l3bO 953 4%) 42.8 b7.2 15 1 12 
4.5 18 17 2.02 367 1.7 3.9 11 1518 1085 38.5 36.1 70.7 18 0 12 

5.0 20 19 2.24 387 1.8 3.7 12 lb41 1191 33.4 31.3 73.3 20 0 13 
5.5 22 21 2.47 405 1.9 3.5 13 1740 1273 29.5 27.b 75.2 22 0 13 

0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
9 4.61 

3 1.33 3. 9 29 2.6 3 

1. 0 0 1.5 I 
6 3.m 1. 4 11 1.7 1 
5 2.70 1. 4 13 

3 1.30 3. 9 3l 2.6 3 

1.8 1 

5 2.44 1. s IS 1.8 2 
5 2.25 1. 5 lb 1.9 2 
4 2.w 2. 5 17 2.0 2 
4 1.97 2. b 18 2.0 2 
4 1.84 2.b102.1 2 

4 1.77 2. b 21 2.1 2 
3 1.69 2. 7 22 2.2 2 
3 1.62 2. 7 23 2.3 2 
3 1.56 2. 7 24 2.3 2 
3 1.51 2. 8 i5 2.4 2 

3 1.Y 3. 8 26 2.4 3 
3 1.41 3. 8 27 2.5 3 
3 1.37 3. 8 28 2.5 3 

b.0 24 Z? 2.H 424 2.0 3.3 14 I= 1330 2b.4 24.7 7b.8 24 0 13 
b.5 26 24 2.91 441 2.1 3.2 15 1890 1411 23.9 22.4 78.0 26 0 13 
7.0 28 26 3.14 450 2.2 3.1 lb 1947 1163 21.9 20.5 79.1 28 0 13 

7.5 30 20 3.36 474 2.2 3.0 17 1597 1503 20.1 18.8 79.9 30 0 13 
8.0 32 30 3.59 489 2.3 2.9 18 2039 IS43 18.7 17.4 80.7 32 0 13 
8.5 34 32 3.81 505 2.4 2.8 18 2W7 1583 17.4 lb.3 al.3 34 0 13 
9.0 36 34 4.03 519 2.4 2.7 19 2110 1531 lb.3 15.2 81.9 36 0 13 
9.5 38 35 4.26 Sa 2.5 2.7 20 2139 1451 15.3 14.3 82.3 38 0 14 

10.0 40 37 4.48 547 2.6 2.6 20 2165 1373 14.4 13.5 82.8 40 0 14 
10.5 

11.5 

42 

4b 

39 

43 

4.71 

5.16 

561 

567 

2.6 

2.8 

2.5 

2.4 

21 

22 

218 

22iS 

1312 

1198 

13.7 

12.3 

12.8 

11.5 

83.2 

63.8 

42 

4b 

0 

0 

14 

14 
11.0 

12.0 

u 

40 

41 

45 

4.93 

5.33 

574 

bO0 

2.7 

2.8 

2.5 

2.4 

22 

23 

2m 

224b 

1253 

1148 

13.0 

11.8 

12.1 

11.0 

83.5 

34.1 

u 

43 

0 

0 

14 

14 

13.0 52 49 5.83 625 2.9 2.3 24 i27b lob0 10.8 10.1 84.b 52 0 14 2 1.24 3. 10 32 2.7 3 
14.0 b 52 b.28 b43 3.1 2.2 25 2302 9Q( 9.9 9.3 05.0 56 0 14 2 1.18 3. 10 33 2.8 4 
15.0 bO 8 b.72 b71 3.2 2.1 26 2324 919 9.2 8.6 65.4 bO 0 14 2 1.14 4. 11 35 2.9 4 
lb.0 b4 60 7.17 b94 3.3 2.0 27 Z-343 abl 8.6 8.0 65.7 M 0 15 2 1.09 4. I1 37 3.0 4 
17.0 ba b3 7-u 715 3.4 2.0 ZB 259 810 8.1 7.5 86.0 168 0 15 2 Lob 4. I2 39 3.1 4 

18.0 72 b7 8.07 73b 3.5 1.9 29 2374 765 7.6 7.1 86.2 72 0 15 2 1.M 4. 13 40 3.1 4 
19.0 76 71 a52 7% 3.b 1.9 30 2W 725 7.2 6.7 8b.4 76 0 15 2 0.59 5. 13 42 3.2 4 
20.0 80 75 8.97 nb 3.7 1.8 31 2)98 689 b.8 6.3 9.6 80 0 15 2 0.9b 5. I4 U 3.3 5 
25.0 loo 93 11.21 869 4.1 1.b 35 2441 551 5.4 5.0 87.3 100 0 lb 2 0.05 6. 17 51 3.6 5 
30.0 120 112 13.45 953 4.5 1.5 39 24b3 459 4.4 4.1 87.8 IZO 0 lb 2 0.n 7. 20 59 4.0 6 

35.0 140 131 15.b9 lo31 4.8 1.4 42 24ah 393 3.8 3.5 88.1 140 0 17 I 0.71 8. 22 bb 4.3 
40.0 160 149 17.93 1loI 5.2 1.3 45 2499 344 3.3 3.1 88.4 lb0 0 17 I 0.66 9. 25 73 4.6 
45.0 la0 lb3 20.17 1172 5.5 1.2 43 2509 306 2.9 2.7 88.5 180 0 17 1 0.62 10. a 80 4.8 
50.0 200 187 22.42 lm 5.8 1.2 51 2517 275 2.6 2.4 88.7 200 0 18 1 0.59 11. 31 ab 5.1 

Y  22 4 He on 63 Cu Ilk@4 6304 4non b3c4 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 2. ZT= 29. ZC- 31.(Ga) 
NEUTRON NUMBERS: NP= 2. NT= 34. NC= 36. 

AP**l/3- 1.587 AT*+l/B= 3.979 
REDUCED MASS NUMBER= 3.76 AP+AT=AC=‘ 67. 

INTERACTION RADIUS RINT- 9.15 fm RO= 1.64 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 1.21 CT= 4.31 CT+CP= 5.53 E= 0.95 

1.0 4 4 0.41 173 0.8 9.1 0 0 0 1m.o 100.0 0.0 0 
2.0 8 8 0.82 244 1.2 6.5 0 0 0 180.0 180.0 0.0 0 
3.0 I2 I1 1.24 299 1.4 5.3 b 693 431 65.6 32.0 47.2 11 
4.0 lb 15 1.65 34b 1.6 4.6 9 12b4 878 51.7 48.9 b4.2 15 
4.5 18 17 1.86 3b7 1.7 4.3 II 1444 lo27 43.4 41.0 b8.3 17 

5.0 23 19 2.M 337 1.8 4.1 I2 1s 1147 37.4 35.3 71.3 20 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
1 0 12 5.47 1. 0 0 1.3 1 
1 12 7 3.30 1. 4 11 1.5 I 
1 12 6 2.87 1. 4 13 1.6 I 

0 12 b 2.3 1. 5 I+ 1.6 I 
0 12 5 2.36 1. 5 lb 1.7 1 
0 13 5 2.19 1. 5 17 1.8 2 
0 13 5 2.05 2. b 18 1.8 2 
0 13 4 1.93 2. b’ 19 1.9 2 

5.5 n 21 2.27 105 1.9 3.9 13 lb99 1244 32.9 31.0 73.5 22 
6.0 24 23 2.47 424 2.0 3.7 14 1793 1326 29.4 27.7 75.3 24 
6.5 26 24 2.68 441 2.1 3.6 IS 1871 1394 2b.5 25.0 7b.7 26 
7.0 20 26 2.89 UB 2.2 3.5 16 1937 1W 24.2 22.8 77.9 28 

7.5 32 28 3.09 474 2.3 3.3 17 1993 1505 22.3 21.0 78.9 3O 
a.0 32 30 3.30 489 2.3 3.2 18 2012 1519 20.6 19.4 W.7 32 
a5 34 Z 3.51 505 2.4 3.1 19 2085 1569 19.2 la.1 80.4 34 
9.0 36 34 3.71 519 2.5 3.0 19 2123 lb24 17.9 lb.9 81.0 35 
9.5 38 % 3.92 S3l 2.5 3.0 ?o 2157 158b lb.8 15.9 al.6 33 

10.0 40 38 4.12 547 2.b 2.9 21 2187 1507 15.9 14.9 62.1 40 
10.5 42 39 4.33 561 2.7 2.8 21 2214 1435 is.0 14.1 82.5 42 
11.0 44 41 4S4 574 2.7 2.8 ?Z 2228 1370 14.2 13.4 82.9 U 
11.5 4b 43 4.74 587 2.8 2.7 23 2260 1310 13.6 12.8 a.2 4b 
12.0 43 45 4.95 bw 2.8 2.6 23 2280 1295 12.9 12.2 63.5 43 

13.0 52 49 5.36 625 3.0 2.5 24 2316 1159 11.8 11.1 a4.1 52 
14.0 55 xi 5.77 b48 3.1 2.4 2b 2245 1076 10.9 10.2 W.6 56 
15.0 60 Sb 6.19 b71 3.2 2.4 27 2371 1004 10.1 9.5 81.9 bO 
lb.0 M 60 b.bo 694 3.3 2.3 28 2393 941 9.4 8.9 65.3 b4 
17.0 ba b4 7.01 715 3.4 2.2 29 2412 ESb 8.8 8.3 85.6 M 

la.0 72 b4 7.42 736 3.5 2.2 30 2429 837 8.3 7.8 65.9 72 
19.0 76 71 7.81 7% 3.6 2.1 31 2444 793 7.8 7.4 86.1 76 
20.0 00 75 a.25 nb 3.7 2.0 32 24s 753 7.4 7.0 86.3 80 
25.0 loo 94 10.31 &9 4.1 1.8 36 25o7 bo2 5.9 5.5 87.1 loo 
30.0 1P 113 12.37 953 4.5 1.7 40 2539 SO2 4.8 4.5 87.6 124 

35.0 144 132 14.u 1031 4.9 1.5 43 2561 430 4.1 3.9 87.9 140 
40.0 NO 150 lb.50 1104 5.2 1.4 4b 2577 376 3.6 3.4 88.2 lb4 
45.0 180 lb9 la.56 1172 5.5 1.4 49 2589 334 3.2 3.0 88.4 180 
50.0 200 1oam.b2 1237 5.8 1.3 52 25% 301 2.9 2.7 88.6 200 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 1.78 RT= 4.53 

0 13 4 1.84 2. 6 20 1.9 2 
0 13 4 1.75 2. 7 21 2.0 2 
0 13 4 1.68 2. 7 22 2.1 2 
0 13 4 1.61 2.7232.1 2 
0 13 3 1.5b 2. 7 24 2.2 2 

0 13 3 1.50 2. 8 25 2.2 2 
0 13 3 1.0 2. 8 26 2.3 3 
0 13 3 1.41 3. 8 27 2.3 3 
0 14 3 1.37 3. 9 28 2.4 3 
0 14 3 1.34 3. 9 29 2.4 3 

0 14 3 I.27 3. 10 31 2.5 3 
0 I4 3 1.22 3. 10 32 2.6 3 
0 14 3 1.17 3. I1 34 2.7 4 
0 14 2 1.12 4. ii 3k 2.8 4 
0 14 2 1.08 4. 12 38 2.8 4 

0 14 2 1.05 4. 13 39 2.9 4 
0 14 2 1.02 4. 13 41 3.0 4 
0 1s 2 0.99 4.14 42 3.1 5 
0 15 2 0.87 5. 17 50 3.4 b 
0 lb 2 0.79 7. 19 51 3.7 6 

0 lb 2 0.72 7. 22 b4 4.0 
0 lb 1 0.67 a. a 71 4.3 
0 17 1 0.63 9. 28 70 4.5 
0 17 1 0.60 10. 31 84 4.8 

COULOHE RADII Cfml: 
RCP= 1.70 RCT= 4.45 RC=RCP+RCT= 6.15 

ESS-COULOMB POTENTIAL CHeVl: 
VC(r)=l.438*ZP*ZT/r for r>RC 
VC(r)=VO-K*r**n for r<RC 
VO= 17.91 MeV K= .01485 n=3.127 
VC(RINT)= 9.1 ncv 

FISSION-TKE- 48. MA’ 
ASYMII. FISSION-TKE= 11. M&J 

LIQUID DROP PARAMETERS: 
QAtWA= 0.942 NeV/fmr*l PROX-FACTOR- 11.21 McV 
L-RLD- 64 (ROTATINQ LIQUID DROP LIMIT) 
STIFFNESS PARANETER C- SO.44 M&/Z**2 

MASS EXCESSES CHcV/c**21: 
PROJECTILE: 2.4 TARGET: -65.2 
COMPOUND NUCLEUS: -66.1 

FUSION RELATED PARAMETERSI 
R-BARRIER- 8.41 fn V(RB)- 9.1 nrv 
Q-VALUE- 3.4 nev 
L-CRITICAL= 17. 

lwlu lbv kv - mvc Ilk - I( 4b I) kr dude9 Ihvlwlkv - ws IWJ -II&- lhv - 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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***********,**I*******~~*****~******~*********~~*~ 
W 23 4 He on 92 no 4lwon 92h 4*on 92nQ 

PARAMETERS INDEPENDENT OF BOHBARDING ENERGY 
_-_-______________-_____________________--- 

CITOtiIC NUMBERS: ZP= 2. ZT= 42. ZC= 44. (Ru) 
NEUTRON NUMBERS: NP= 2. NT= 50. NC= 52. 

w++i/3= 1.587 CIT*rl/3= 4.514 
REDUCED IIASS NUMBER= 3.83 AP+AT=AC= 96. 

INTERACTION RADIUS RINT= 9.73 fm Rcl= 1.59 fm 

HATTER HALF-DENSITY RCIDII Cfml: 
CP- 1.21 CT= 5.00 CT+CP= 4.22E= 0.98 

EQUIVALENT SHWP SURFACE RADII Cfml: 
RP= 1.78 RT= 5.20 

COULOMB RPlDII Cfml: 
RCP= 1.70 RCT= 5.08 RC=RCP+RCT= 6.78 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VC(r)=VO-Krr**n for r<RC 
vo- 23.19 McV K= .00930 “=3.322 
VClRINT)= 12.4 M&J 

FISSION-TKE- 67. rlev 
ASYMM. FISSION-TKE= 12. MeV 

LIQUID DROP PARANETERS: 
GAMMA= 0.940 McV/fm+*P PROX-FACTOR- 11.53 MeV 
L-RLD= 81 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS WRAHETER C= 49.48 MeV/Z+it2 

MCISS EXCESSES CtleV/cr+21: 
PROJECTILE: 2.4 ThRGET: -37.5 
COMPOUND NUCLEUS: -86.3 

FUSION RELCITED PCIRAMETERS: 
R-BARRIER= 8.93 fin V(RB)= 12.5 MeV 
Q-VALUE= 1.2 MeV 
L-CRITICAL= 20. 

RIM ElMwEom, 

1.0 4 4 0.31 173 
2.0 8 8 042 244 
3.0 12 12 0.93 w 
4.0 lb 15 1.23 516 
4.5 18 17 I.33 3bJ 

5.0 20 19 1.54 387 
5.5 22 21 1.70 405 
6.0 24 23 1.65 421 
6.5 2b 25 2.01 441 
7.0 28 27 2.16 450 

7.5 30 29 2.32 474 
8.0 32 31 2.47 489 
8.5 34 232.62 so5 
9.0 Y  35 2.78 519 
9.5 38 36 2.93 533 

10.0 40 33 3.09 547 
10.5 42 40 3.24 561 
11.0 u 42 3.40 574 
11.5 4b u 3.55 WJ 
12.0 48 4b3.m 600 

13.0 52 50 4.01 625 
14.0 56 54 4.32 b48 
15.0 60 58 4.U bJ1 
lb.0 b4 61 4.94 b94 
17.0 68 65 5.25 715 

18.0 72 69 5.56 736 
19.0 76 n 5.87 7% 
20.0 80 77 b.17 JJb 
25.0 loo 96 7.72 869 
30.0 120 115 9.1 953 

35.0 140 13110.80 1Ml 
40.0 lb0 153 12.35 1104 
4.0 180 173 13.89 llJ2 
50.0 2w 192 15.43 1237 

k !3A UWWiWSXW(pa(W4P W-llEP-@El-8lEPOaEW TW E-ERDl-OllElPlKL7 
-- - 

0.8 13.2 0 0 0 180.0 lw.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
1.2 9.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
1.5 7.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
1.7 6.6 7 732 4b8 86.0 83.5 47.0 15 1 11 15 Lob 1. 4 10 1.2 I 
1.8 b.2 9 1021 694 68.6 66.3 t&J 17 1 12 12 3.92 1. 4 12 1.2 1 

1.9 5.9 11 1Hb 875 51.4 55.3 61.3 19 1 12 10 3.32 1. 4 13 1.3 1 
2.0 5.6 12 1427 1023 49.4 4J.b 65.3 21 1 12 9 2.93 1. 5 14 1.4 1 

it::: 5.2 5.4 15 14 lb98 1515 12% 1147 38.8 43.5 37.3 41.8 68.3 7O.b 26 23 0 1 12 12 8 7 2.u 2.&s 1. 1. 5 5 lb 15 1.5 1.4 2 2 
2.2 5.0 lb 18cQ 1511 35.1 33.7 n.4 z8 0 12 7 2.27 I. b 17 1.5 2 

2.3 4.8 17 1893 1418 32.0 30.8 74.0 30 0 13 b 2.13 1. b 18 l.b 2 
2.4 4.7 18 1972 14a 29.5 28.3 A.3 32 0 13 b 2.02 1. b 19 1.6 2 
2.4 4.5 19 2o)o 1516 27.3 26.2 lb.4 34 0 13 b 1.92 1. 7 20 1.7 2 
2.5 4.4 20 2100 1599 25.4 24.4 JJ.3 36 0 13 6 I.@ 1. 7 21 1.7 2 
2.6 4.3 ?o 2154 lb47 23.8 22.8 78.1 38 0 13 5 l.Jb 2. 7 22 1.8 2 

2.7 4.2 21 zzO2 1bW 22.3 21.4 78.8 40 0 13 5 1.69 2. 8 23 1.8 2 
2.7 4.1 22 2245 1729 21.1 20.2 79.5 42 0 13 5 I.63 2. 8 24 1.9 3 
2.8 4.0 23 2285 lJb4 19.9 19.1 80.0 44 0 13 5 1.s 2. 8 25 1.9 3 
2.8 3.9 23 2320 1749 18.9 18.1 80.6 4b 0 13 5 1.53 2. 8 2b 1.’ 3 
2.9 3.8 24 2352 1bJb 18.0 17.2 81.0 48 0 13 4 1.49 2. 9 27 2.0 3 

3.0 3.7 25 24O9 1547 lb.4 15.7 81.8 52 0 13 4 1.41 2. 9 2% 2.1 3 
3.1 3.5 27 2458 1437 15.1 14.4 82.5 56 0 13 4 1.34 2. 10 30 2.1 3 
3.2 3.4 28 2459 1341 13.9 13.4 83.0 b0 0 13 4 1.28 2. 10 31 2.2 4 
3.4 3.3 29 2% 1257 13.0 12.4 83.5 M 0 14 4 1.23 3. 11 33 2.3 4 
3.5 3.2 3l 2567 1183 12.1 1l.b 83.9 b8 0 14 4 1.19 3. 12 34 2.4 4 

3.6 3.1 31 2555 1117 11.4 10.9 84.3 72 0 14 3 1.14 3. 12 35 2.4 4 
3.7 3.0 32 2b20 1059 10.7 10.3 84.b 76 0 ,4 3 1.11 3. 13 37 2.5 4 
3.7 3.0 33 2b42 lco6 10.1 9.7 84.9 w 0 14 3 1.07 3. 13 39 2.5 5 
4.2 2.6 38 2JZ5 W 8.0 7.6 86.0 l@l 0 14 3 0.94 4. lb 4b 2.8 b 
4.6 2.4 42 2770 bJ0 b.6 b.3 86.7 IX! 0 14 3 0.85 5.19533.1 7 

5.0 2.2 4b 28U 374 5.b 5.3 87.2 140 0 15 2 0.78 5. 22 59 3.4 
5.3 2.1 49 2843 543 4.8 4.6 87.6 lb0 0 15 2 0.73 b. 24 b5 3.6 
5.b 2.0 x3 28b4 UJ 4.3 4.1 87.9 180 0 15 2 0.68 7. n 72 3.8 
5.9 1.9 5, 2880 402 3.8 3.7 88.1 200 0 lb 2 0.M 7. 30 78 4.0 

Y  24 4 He on 1OS As 

_-___-----___---________________________-~~ 

PhRAtlETERS INDEPENDENT OF BOMBARDING ENERGY 
___--___-_--____----____________________--- 

ATOIIIC NUMBERS: ZP= 2. ZT= 47. ZC= 49. (In) 
NEUTRON NUMBERS: NP= 2. NT= 61. NC= 63. 

APiw1/3= 1.587 AT*rl/B= 4.762 
REDUCED NASS NUMBER= 3.86 AP+AT=AC=112. 

INTERACTION RADIUS RINT=lO.OO fm HO= 1.57 fm 

MCITTER HCILF-DENSITY R&311 CfmlF 
CP= 1.21 CT- 5.32 CT+CP= 6.53 C= 0.99 

EQUIVCILENT SHARP SURFACE RADII Cfml: 
RP= 1.78 RT= 5.50 

COULOMB RADII tfml: 
RCP- 1.70 RCT= 5.34 RC=RCP+RCT= 7.04 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=l.438+ZPrZT/r for r>RC 
VC(r)=VO-K*r++n for r<RC 
VO= 24.92 MeV K= .00808 n=3.362 
VC(RINT)= 13.5 MeV 

FISSION-TKE= 76. McV 
ASYWI. FISSION-TKE= 12. MeV 

LIQUID DROP PARAtlETERS: 
GCItlMA= 0.925 MeV/fmrr2 PROX-FCICTOR= 11.48 b&V 
L-RLD- 90 (ROTCITING LIQUID DROP LIMIT) 
STIFFNESS PPlRAHETER C= 49.1X McV/Zr*2 

MASS EXCESSES CtlcV/cirx21: 
PROJECTILE: 2.4 TARGET: -87.6 
COMPWND NUCLEUS: -88.4 

FUSION RELATED PAR&METERS: 
R-BARRIER= 9.18 fm V(RB)= 13.6 McV 
Q-VFILUE= 3.3 nev 
L-CRITICAL= 22. 

4 I4 ** 108 k 4 ne on lea a¶ 

~--__-_- ----__ -----....--___--_-- 
ELlr BM W ECSM? , k ETA u#XXdW~bP-C3W-LP W-l.7CF’~El+l7EWUE7A’ IW E-ERM-MlEN’iUl 

----- ---~-------- ----__-- 

1.0 4 4 0.29 173 0.8 14.8 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 8 8 0.57 2u 1.2 10.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 12 12 0.86 w 1.5 8.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 lb 15 1.14 34b 1.7 7.4 6 525 319 102.9 100.8 38.6 15 1 1, 21 6.Y 1. 4 IO 1.2 1 
4.5 18 17 1.28 367 1.8 7.0 8 865 578 79.5 JJ.4 50.2 17 1 12 IS 4.54 1. 4 11 1.2 1 

5.0 20 19 1.43 387 1.9 b-6 10 112b 765 b-5.5 b3.b 57.3 19 1 12 12 3.m 1. 4 12 1.3 2 
5.5 22 21 1.57 405 2.0 6.3 12 lZO4 951 55.9 54.2 62.0 21 1 12 10 3.20 1. 5 14 1.3 2 
6.0 24 23 1.71 424 2.1 6.0 13 1505 165 48.9 47.3 b3.b 23 1 12 9 2.86 1. 5 15 1.4 2 
b.5 26 25 1.85 Ul 2.2 5.8 15 lb48 1214 43.4 42.0 68.3 2b 0 12 9 2.bl 1. 5 lb 1.4 2 
7.0 20 27 2.00 158 2.2 5.b lb 1770 131) 39.1 37.8 JO.4 28 0 12 8 2.42 1. b 17 1.5 2 

7.5 30 29 2.14 474 2.3 5.4 17 1874 14l6 35.6 34.4 72.2 Jl 0 13 7 2.2b 1. 6 18 1.5 2 
8.0 32 31 2.23 469 2.4 5.2 18 19b4 1483 32.6 31.5 73.7 32 0 13 7 2.13 1. b 19 1.6 3 
8.5 24 33 2.42 505 2.5 5.1 19 2W3 1551 30.2 29.1 74.9 34 0 13 7 2.02 1. 7 20 1.6 3 
9.0 36 35 2.57 519 2.5 4.9 20 2113 lb12 28.0 27.1 7b.0 36 0 13 b 1.93 1. 7 21 1.6 3 
9.5 38 37 2.71 533 2.b 4.8 21 2175 164 26.2 25.3 76.9 $3 0 13 b 1.85 1. 1.7 7 21 3 

10.0 40 39 2.85 517 2.7 4.7 21 2231 1715 24.6 23.7 JJ.7 40 0 13 6 I.JJ I. 7 22 1.7 3 
10.5 42 41 2.99 561 2.7 4.b 22 Z81 lJb0 23.2 22.4 78.4 42 0 13 6 1.71 1. 8 23 1.8 3 
11.0 u 42 3.14 S-74 2.8 4.5 23 XQb lW0 21.9 21.1 79.1 U 0 13 5 1.65 2. 1.8 8 24 3 
11.5 4b U 3.28 587 2.9 4.4 24 2367 1837 10.8 20.0 79.6 4b 0 13 5 I.60 2. 8 25 1.8 4 
12.0 48 4b 3.42 600 2.9 4.3 25 24ce 1870 19.7 19.0 80.1 48 0 13 5 1.m 2. 2b 1.9 9 4 

13.0 52 50 3.71 b25 3.0 4.1 26 2471 1JU 18.0 17.3 81.0 52 0 13 5 I.47 2. 27 2.0 9 4 
14.0 56 54 3.99 b48 3.2 4.0 27 2527 lb19 lb.5 15.9 81.8 56 0 13 5 1.40 2. 10 29 2.0 4 
15.0 60 58 4.B 671 3.3 3.8 29 a75 1511 15.2 14.7 82.4 ba 0 13 4 1.33 2.10302.1 5 
lb.0 M 62 4.S 694 3.4 3.7 30 2617 1417 14.2 13.7 829 M 0 13 4 1.28 2. 11 32 2.2 5 
17.0 b8 bb 4.85 715 3.5 3.6 31 2b% 1333 13.2 12.8 a.4 b8 0 13 4 1.23 2. I1 33 2.2 5 

18.0 72 b9 5.13 73b 3.6 3.5 32 2687 1259 12.4 12.0 a.8 72 0 13 4 1.19 2. 12 35 2.3 5 
19.0 76 73 5.42 7% 3.7 3.4 33 2715 1193 11.7 11.3 81.2 76 0 14 4 1.15 3. 13 34 2.3 b 
a.0 w 77 5.70 776 3.8 3.3 34 2741 1133 11.0 10.6 84.5 W 0 14 4 1.11 3. 37 2.4 13 b 
25.0 1w 96 7.13 869 4.2 3.0 39 283 907 8.7 8.4 65.7 100 0 14 3 0.97 3. lb 2.7 U 7 
30.0 120 llb 8.56 951 4.b 2.7 43 WI A6 7.1 b.9 86.4 120 0 14 3 0.88 4. 2.9 19 51 8 

35.0 140 135 9.98 1631 5.0 2.5 47 2965 Ml b.l 5.8 87.0 l40 0 I4 3 0.81 5. 57 3.1 21 
40.0 lb0 154 11.41 1104 5.3 2.3 51 2977 5% 5.3 5.1 87.4 lb0 0 15 2 0.75 5. 24 63 3.4 
45.0 180 174 12.84 1172 5.7 2.2 s4 3001 503 4.7 4.5 87.7 180 0 15 2 0.70 6. 27 69 3.6 
54.0 WO 193 14.26 123J 6.0 2.1 57 3021 453 4.2 4.0 87.9 200 0 15 2 0.M 6. 30 73 3.7 

lwlu nrv Ikv - n#lc 1,‘. - +i * ti dn de, dn I*v lw kV - “,S ntv iw- kV -- 
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*****~*+**+*****~*~~******~*****~**~************~ 1 
Y25 4 He on 140 cc 4Ln14oce 4Hcwl4Oc4 

PARAMETERS INDEPENDENT OF BOMBARDIND ENERDY 

ATDMIC NUtlsERS: ZP= 2. ZT= 58. ZC= 60. (Nd) 
NEUTRON NUMBERSI NP- 2. NT= 82. NC- 84. 

AP**i /3= 1.587 AT*+1/3= 5.192 
REDUCED MASS NUMBER- 3.89 AP+AT*AC=144. 

INTERACTION RADIUS RINT=i0.46 fm RO= 1.94 fn 

MATTER HALF-DENSITY RADII Cfmli 
CP- 1.21 CT= 5.87 CT+CP- 7.09 C= 1.01 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP- 1.78 RT= 6.04 

COULUIB RADII tfml: 
RCP= 1.70 RCTP 5.82 RC=RCP+RCT= 7.52 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r>=l.438+ZP*ZT/r for r>RC 
VC(r)=VO-K*r+*n for r<RC 
vo- 28.61 MeV K= .00601 n=3.457 
VCfRINT)= 15.9 MeV 

FISSION-TKE= 96. M&J 
ASYMM. FISSION-TKE= 12. MeV 

LIQUID DRUP PARAMETERS: 
OAMMA= O.YO5 MeV/fm**2 PROX-FACTOR- 11.43 MeV 
L-RLD= 95 (ROTATING LIQUID DROP LIMIT1 
STIFFNESS PARAMETER C= 48.77 M&/Z**2 

MASS EXCESSES CMeV/c*rZl: 
PROJECTILE: 2.4 TARGET I -88.2 
COMPGUND NUCLEUS: -83.5 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.61 fm V(RB)= 16.0 MeV 
Q-VALUE= -2.3 MeV 
L-CRITICAL= 24. 

a/u Eue WI Ewvc P k Elh uyI9oyyISfUS(pQIW-lP (PLTEP+El+lOPllElW W EfREN-UlW1111 

1.0 4 4 0.24 173 0.9 18.3 0 0 0 lw.o lW.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 8 8 0.49 244 1.2 12.9 0 0 0 1W.O 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 12 12 0.73 299 1.5 10.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 lb lb 0.98 34b 1.7 9.1 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 18 18 1.10 3b7 1.8 8.6 6 419 248 114.0 112.5 330 17 1 12 29 7.53 0. 4 10 0.9 1 

5.0 28 19 1.22 367 1.9 8.2 8 770 513 8&3 &7 45.9 19 1 12 19 5.00 1. 4 12 1.0 2 
5.5 72 21 1.34 106 2.0 7.8 11 1046 734 73.1 71.5 53.5 21 1 12 1s 4.01 1. 5 13 1.0 2 
6.0 24 23 1.46 424 2.1 7.5 12 1270 911 62.7 61.2 58.7 23 1 12 13 3.44 1. 5 14 1.1 2 
6.5 2b 25 1.59 441 2.2 7.2 14 1157 lOb4 !B.O S3.7 62.3 25 1 13 12 3.w 1. 5 IS 1.1 2 
7.0 28 27 1.71 4% 2.3 b.9 15 lb16 1195 49.0 47.8 b5.5 27 1 13 11 2.74 1. b lb 1.2 2 

7.5 W 29 I.83 474 2.3 6.7 lb 1752 1309 44.3 43.2 67.9 m  0 13 14 2.Sl 1. b 17 1.2 2 
8.0 8 31 I.95 489 2.4 6.5 18 1874 1108 40.4 39.3 69.8 32 0 13 9 2.w 1. b 18 1.3 2 
8.5 34 33 2.07 SC6 2.5 6.3 19 1973 149b 37.1 3b.2 71.4 3) 0 13 9 2.a 1. 7 18 1.3 3 
9.0 a 35 2.20 519 2.6 6.1 ?o M65 1574 31.4 33.5 72.8 36 0 13 8 2.14 1. 7 19 1.3 3 
9.5 38 37 2.32 533 2.6 19 2l 214b I443 32.0 31.2 74.0 38 0 13 8 2.04 1. 7 20 1.4 3 

10.0 10 39 2.44 547 2.7 5.8 22 2219 lm 29.9 ‘29.1 75.0 44 0 13 8 1.95 1. 7 21 1.4 3 
10.5 42 41 2.56 3361 2.8 5.6 23 22S4 17b3 28.1 27.4 75.9 42 0 13 7 1.87 1. 8 22 1.5 3 
II.0 44 43 2.44 574 2.8 5.5 23 2343 1815 26.5 25.8 76.7 U 0 13 7 1.80 1. 8 33 1.5 3 
II.5 46 45 2.80 587 2.9 5.4 24 2397 1862 25.1 24.4 77.5 4b 0 13 7 1.74 1. 8 23 I.5 4 
12.0 48 47 2.93 600 2.9 5.3 ZI 2U7 1905 23.8 23.2 78.1 48 0 13 6 1.68 1. 9 ?I 1.6 4 

13.0 
14.0 
15.0 
lb.0 
17.0 

18.0 
19.0 
20.0 
25.0 
30.0 

35.0 
W.0 
45.0 
50.0 

52 51 3.17 625 3.1 5.1 2? 253X 1961 21.6 21.0 79.2 52 0 13 6 1.59 1. 9 26 1.6 4 
$5 54 3.41 b48 3.2 4.9 28 2447 1951 19.8 19.2 80.1 56 0 13 b Z.54 2. 10 27 1.7 4 
60 58 3.M 671 3.3 4.7 29 2670 1876 IL2 17.7 80.9 60 0 13 6 1.43 2. 10 24 1.8 5 
64 62 3.90 694 3.4 4.6 31 2725 1712 16.9 lb.5 81.3 M 0 14 5 1.37 2. 11 30 1.8 5 
60 64 4.15 715 3.5 4.4 32 m4 lb11 15.8 15.4 Cn.1 68 0 14 5 1.32 2. 11 31 1.9 5 

72 70 4.39 736 3.6 4.3 33 2817 1522 14.8 14.4 82.6 72 0 14 5 I.27 2. 12 33 1.9 6 
76 74 4.63 7% 3.7 4.2 34 28% 1112 13.9 13.5 83.0 76 0 I4 5 1.23 2. 12 34 2.0 b 
W 78 4.44 nb 3.8 4.1 35 2889 1349 13.1 12.8 83.4 W 0 14 5 1.19 2. 13 35 2.0 b 

100 97 6.10 869 4.3 3.7 41 3017 1095 10.3 10.0 W.9 100 0 I4 4 1.03 3. lb 42 2.3 7 
3m 117 7.32 953 4.7 3.3 45 3100 913 8.4 8.2 95.8 110 0 I4 4 0.93 3. 18 48 2.5 9 

140 136 8.51 1031 5.0 3.1 49 3159 782 7.1 6.9 86.4 140 0 14 3 0.65 4. 21 54 2.7 
164 156 9.76 1104 5.4 2.9 53 3202 684 6.2 b.0 86.9 lb0 0 15 3 0.79 4. 24 60 2.9 
180 175 IO.98 1172 5.7 2.7 51 32S bW 5.5 5.3 87.3 183 0 15 3 0.74 5. 26 bb 3.1 
200 194 12.19 1237 6.0 2.6 60 3262 S47 4.9 4.8 87.5 200 0 15 3 0.70 5. 29 71 3.3 

# 26 4 He on 154 5m 4Hcpn1544 4 H on Is4 4 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
___-_____----_____------------------------- 

ATOMIC NUMBERS: ZP= 2. ZT= 62. ZC= 44.(Gd) 
NEUTRON NUMBERS: NP.= 2. NT= Y2. NC= 94. 

AP*+l/3= 1.587 AT**1/3= 5.360 
REDUCED MASS NUMBER- 3.90 AP+AT=AC=lSS. 

INTERACTION RADIUS RINT=lO.64 fm RO= 1.53 fm 

MATTER HALF-DENSITY RADII [funI_?_ 
CP= 1.21 CT= 4.09 CT+CP= 7.30 C= 1.01 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 1.78 RT= 6.25 

COULOMB RADII Cfml: 
RCP- 1.70 RCT= 6.00 RC=RCP+RCT= 7.70 

BBS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.438*ZP+Zl/r for r3RC 
VC(rl=VO-l(+r+*n for rCRC 
vo= 29.83 MeV K= .00548 n=3.480 
VC(RINT)= 16.8 nev 

FISSION-TKE= 103. MeV 
ASYMM. FISSION-TKE= 13. M&J 

LIQUID DROP PARAMETERS: 
GAMMA- 0.891 M&/fan**2 PROX-FACTOR- 11.32 MeV 
L-RLD= 97 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 48.65 MeV/Z*+Z 

MASS EXCESSES CMcV/c**21: 
PROJECTILE: 2.4 TARGET: -72.1 
COMPOUND NUCLEUS: -70.1 

FUSION RELATED PARAMETERS: 35.0 140 136 8.14 1031 5.0 3.3 50 a?46 831 7.5 7.3 86.2 140 0 14 4 0.87 3. 21 53 2.6 
R-BARRIER= 9.78 fm V(RB)= 16.8 l&v W.0 160 156 9.31 11Ot S.4 3.1 51 3W4 T j g  6.5 6.4 8b.7 144 0 15 3 0.81 4. 24 59 2.0 
Q-VALUE= 0.4 MeV 45.0 180 175 10.47 1173 5.7 2.9 W 3330 b49 5.8 5.6 87.1 190 0 35 3 0.75 4. 2b 64 3.0 
L-CRITICAL= 25. 50.0 290 1% 11.64 1237 6.0 2.8 61 3359 SW 5.2 5.0 87.4 200 0 IS 3 0.71 5. 29 m  3.1 

EL/u El& ECJI ECIVH: , k l3h UkU~SWB(pEIIW-LP ppLlEP+EPOlEMIElA’ TW E-BIEll-ENlEW~~ 

1.0 4 4 0.23 173 0.9 19.5 0 0 0 380.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 8 8 0.47 34 1.2 13.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
3.0 12 12 0.70 2w 1.5 11.3 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 lb 16 0.93 34b 1.7 9.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 18 18 1.05 3b7 1.8 9.2 4 243 127 132.7 131.6 23.6 17 I 12 43 10.84 0. 4 10 1.0 2 

5.0 20 19 1.16 381 1.9 8.7 8 b16 414 98.1 96.6 41.0 19 1 12 23 5.76 0. 4 11 1.0 2 
5.5 22 21 1.28 ((15 2.0 8.3 IO 938 b49 80.0 78.5 50.0 21 I 12 18 4.40 1. 5 12 1.1 2 
6.0 24 z1 1.44 424 2.1 8.0 I2 11W 815 68.0 44.6 56.0 23 1 13 IS 3.69 1. 5 14 1.1 2 
6.5 26 25 1.51 WI 2.2 7.7 13 1388 1011 59.3 53.0 b0.3 25 1 13 13 3.25 1. 5 15 1.1 2 
7.0 28 27 I.63 4W 2.3 7.4 15 1563 llS4 52.7 51.5 63.7 27 1 13 12 2.93 1. 6 15 1.2 2 

7.5 30 29 1.75 474 2.3 7.1 lb 1710 12?7 47.4 16.4 65.3 30 0 13 11 2.69 1. 6 lb 1.2 3 
a0 
8.5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

13.0 
14.0 
35.0 
lb.0 
17.0 

18.0 

3Z 31 1.86 439 2.4 6.9 17 1838 1389 43.2 42.2 68.4 32 0 13 IO 2.50 1. 6 17 1.3 3 
34 35 I.98 505 2.5 6.7 19 1951 1480 39.6 38.7 70.2 34 0 13 10 2.s 1. 6 18 1.3 3 
36 35 2.09 519 2.6 kS P 1051 I544 36.6 35.7 71.i 
30 37 2.21 533 2.6 6.3 21 2139 1440 34.0 33.2 73.0 

40 39 2.33 517 2.7 b.2 22 2219 1706 31.8 31.1 74.1 
42 41 2.u 561 2.8 6.0 23 22B 1770 29.9 29.1 75.1 

ii 43 45 2.56 2.48 574 587 2.8 2.9 5.9 5.8 23 24 2355 2414 18% 1877 28.1 26.6 27.5 26.0 75.9 76.7 
40 47 2.79 boo 3.0 5.6 15 24b7 1924 25.2 24.6 77.4 

52 51 3.w b.B 3.1 5.4 27 2ib2 2007 22.9 i2.3 m.6 
56 S 3.% 648 3.2 X2 28 2b42 2078 20.9 20.4 79.5 
60 58 3.49 671 83 5.0 30 2712 1947 19.3 18.8 80.4 
64 62 3.72 694 3.4 4.9 31 2772 1825 17.9 17.4 81.1 
68 bb 3.94 715 3.5 4.7 32 2825 1717 lb.7 lb.2 81.7 

72 70 4.19 736 3.6 4.6 34 2871 lb22 15.6 15.2 82.2 

36 0 13 9 2.22 I. 7 19 1.3 3 
30 0 13 9 2.11 1. 7 P 1.4 4 

40 0 13 8 2.02 1. 7 21 1.4 4 
42 0 13 8 1.93 1. 8 21 1.4 4 
u 0 13 8 I.86 1. 8 22 1.5 4 
46 0 13 7 1.79 1. 8 23 1.5 4 
48 0 13 7 1.73 1. 8 24 1.5 4 

52 0 13 7 1.63 1. 9 25 1.6 5 
56 0 13 6 1.55 1. 10 26 1.7 5 
60 0 14 6 1.47 1. 10 28 1.7 5 
64 0 14 b 1.41 2. 11 29 1.8 6 
68 0 14 5 1.35 2. 11 31 1.8 b 

72 0 14 5 1.30 2. I2 32 1.9 6 
19.0 76 74 4.42 756 3.7 4.5 35 2913 3537 14.7 14.3 82.7 76 0 14 5 1.2b 2. 12 33 1.9 7 
20.0 w 70 4.65 776 3.8 4.4 36 2950 Mb0 13.8 13.5 83.1 W 0 I4 ! I  1.21 2. 13 35 2.0 7 
25.0 IW 97 5.82 869 4.3 3.9 41 37W 1168 10.8 10.5 S4.6 100 0 14 4 1.06 2. 16 41 2.2 9 
P.0 120 117 6.98 953 4.7 3.6 4b 3182 973 8.9 8.6 85.6 120 0 14 4 0.R 3. 18 47 2.4 10 
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Y  27 4 He on 165 Ho 4llDUl&9lb 4lkm145lh 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATGMIC NUMBERS: ZP= 2. ZT= 67. ZC= 69.fTnl 
NEUTRON NUMBERS: NP= 2. NT= 98. NC=iGO. 

AP**t /3= 1.587 AT+*i/B= 5.485 
REDUCED MASS NUHBER= 3.91 AP+AT=AC:=l69. 

INTERACTION RAGIUS HINT=10.7S fm RO= 1.52 fm 

MATTER HALF-DENSITY RADII Ifmli 
CP= 1.21 CT= 6.25 CT+C:P= 7.46 C= 1.02 

EQUIVALENT SHARP SURFACE RADII CfmIr 
RP= 1.78 RT= 6.41 

COULOMB RADII Cfml: 
RCP= 1.70 RCT= 6.15 RC=RCP+RCT= 7.85 

BSS-COULOMB POTENTIAL CMeVl: 
VC(rl=1.438+2P*ZT/r for v)RC. 
VC(r)=VO-K*rc*n fur r<AC. 
vo= 31.49 MeV K= .00482 n=li. 530 
VC(RINTl= 17.9 MeV 

FISSIGN-TKE= 114. MeV 
ASYMM. FISSION-TKE= 13. McV 

LIGUIG DROP PARAMETERS: 
GAMMA- 0.895 llcV/fnr+Z PROX-FACTOR= 11.42 MeV 
L-RLD- 90 (ROTATING LIWUID DROP LIMIT) 
STIFFNESS PARAMETER C= 48.56 M&/Z+*% 

MASS EXCESSES CMeV/ci+23: 
PROJECTILE: 2.4 TARGET: -63.7 
COMPOUND NUCLEUS: -60.0 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.90 Cm V(RBl- 17.9 MeV 
G-VALUE= -1.3 MeV 
L-CRITICAL= 26. 

1.0 4 4 0.22 173 0.9 
2.0 8 8 0.44 244 1.2 
3.0 12 12 0.66 299 I.5 
4.0 lb IA 0.87 34b 1.7 
4.5 18 18 0.99 357 1.8 

5.0 20 20 1.09 287 1.9 
5.5 22 21 1.20 40s 2.0 
6.0 24 23 1.31 424 2.1 
6.5 26 25 1.42 441 2.2 
7.0 28 27 I.53 4.54 2.3 

7.5 30 29 1.64 474 2.3 
8.0 32 31 1.75 489 2.4 
8.5 34 a 1.84 SOS 2.5 
9.0 36 35 1.97 519 2.6 
9.5 ?a 37 2.03 5.33 2.6 

10.0 4b 33 2.18 547 2.7 
10.5 42 41 2.27 Sal 2.8 
11.0 u 43 2.40 574 2.8 
11.5 44 4 2.51 J87 2.9 
12.0 48 47 2.42 boo 3.0 

13.0 52 51 2.34 62s 3.1 
14.0 56 55 3.06 648 3.2 
15.0 bb 59 3.28 671 3.3 
16.0 44 62 3.49 694 3.4 
17.0 A8 AA 3.71 715 3.5 

18.0 72 70 3.99 7% 3.6 
19.0 76 74 4.15 7% 3.7 
20.0 w 78 4.37 776 3.8 
25.0 loo 98 5.44 869 4.3 
30.0 120 117 A.53 953 4.7 

35.0 Mb 137 7.65 1031 5.1 
40.0 160 IS6 8.74 1104 5.4 
45.0 190 176 9.83 1172 5.7 
50.0 200 1% 10.92 1237 6.0 

21.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
14.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
12.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
10.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
9.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

9.4 A 415 249 115.6 114.4 32.2 19 1 12 32 7.95 0. 4 11 0.9 2 
9.0 9 754 506 91.2 89.8 U.4 21 1 13 22 5.09 1. 5 12 1.0 2 
8.6 11 1024 721 76.4 75.0 51.8 23 1 13 18 4.10 1. 5 13 1.0 2 
8.3 13 1251 W2 64.0 M.7 S/.0 25 1 13 15 3.52 1. 5 14 1.1 2 
8.0 14 lU2 1057 58.3 57.1 MI.9 27 1 13 14 3.14 1. A 1s 1.1 2 

7.7 lb 1m 1192 52.2 51.1 63.9 29 1 13 12 2.85 1. A lb 1.2 2 
7.5 17 1747 1310 47.3 46.3 46.3 32 0 13 11 2.64 1. A 17 1.2 3 
7.2 18 1871 1413 43.3 42.4 68.3 34 0 13 11 2.44 1. A 18 1.2 3 
7.0 19 1981 1%x 40.0 39.1 70.0 9 0 13 10 2.32 1. 7 19 1.3 3 
6.8 20 2078 lm 37.1 36.3 71.5 38 0 13 10 2.zo 1. 7 19 1.3 3 

6.7 21 2165 1463 34.6 33.8 72.7 40 0 13 9 2.09 I. 7 m  1.3 3 
6.5 22 2244 173 32.4 31.7 73.8 42 0 14 9 2.M 1. 8 21 1.4 4 
6.4 23 2315 1791 33.5 29.8 74.7 U 0 14 8 1.92 1. 8 2 1.4 4 
6.2 24 23% 1847 28.3 28.2 75.6 4b 0 14 8 1.85 1. 8 22 1.4 4 
6.1 25 2439 13% 27.3 26.7 76.3 48 b 14 8 1.79 1. 8 23 1.5 4 

5.9 27 2543 1989 24.7 24.1 77.6 52 0 14 7 1.68 1. 9 25 1.5 4 
5.6 28 2@1 2067 22.6 22.1 78.7 56 b 14 7 1.59 1. 10 26 1.b 5 
5.4 30 27W .%bO 20.8 20.3 79.6 60 b 14 7 1.51 1. 10 28 1.b 5 
5.3 31 2774 1931 19.2 18.8 80.4 44 b 14 b 1.U 1. 11 29 1.7 b 
5.1 32 2832 1817 17.9 17.5 81.0 68 b 14 b 1.38 2. 11 30 1.8 b 

5.0 34 2884 1716 lb.8 16.4 81.6 72 b 14 b 1.3) 2. 12 32 1.8 A 
4.8 35 2930 lb26 15.8 15.4 82.1 76 0 14 b 1.28 2. 12 33 1.9 6 
4.7 36 2971 1545 14.9 14.5 82.6 W b 14 5 1.24 2. 13 34 1.9 7 
4.2 42 3125 12% 11.6 11.3 34.2 100 0 14 5 1.08 2. lb 40 2.1 8 
3.9 46 3226 1037 9.5 9.3 85.3 120 b 14 4 0.97 3. 18 46 2.3 lb 

3.6 51 3297 882 8.0 7.8 86.0 110 b 15 4 0.88 3. 21 52 2.5 
3.3 55 3350 772 7.0 6.8 86.5 160 0 15 4 0.82 4. 24 54 2.7 
3.1 59 3391 684 b.2 6.0 86.9 180 b 15 3 0.77 4. 26 M 2.9 
3.0 42 3422 Al8 5.5 5.4 87.2 200 0 15 3 0.72 4. 29 A9 3.0 

4k 28 4 He on IS1 Ta 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATOMIC NUMBERS: ZP= 2. ZT= 73. ZC= 75.lRel 
NEUTRON NUMBERS: NP= 2. NT=lOS. NC=llO. 

AF**l/S= 1.587 AT+cl/3= 5.657 
REDUCED MASS NUflBER= 3.91 AP+AT=AC=lSS. 

1.0 
2.0 
3.0 
4.0 
4.5 

INTERACTION RADIUS RINT=lO.VC. fm RO= 1.51 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 1.21 CT= 6.47 CT+CP= 7.6SE= 1.02 

5.0 
5.5 
6.0 
6.5 
7.0 

EQUIVALENT SHARP SURFACE RADII Cfnl: 
RP= 1.78 RT= 6.62 

COULOMB RADII Cfnl: 
RCP= 1.70 RCT= 6.35 RC=RCP+RCT= 8.05 

7.5 
8.0 
8.5 
9.0 
9.5 

BSS-COULOMB POTENTIAL TMeVl: 10.0 
VC(rl=1.438+ZP+ZT/r for r:>RC: 10.5 
VC(r)=VO-Krrr+n for r<RC 11.0 
vo= 33.36 MeV K= .00419 n=3.577 11.5 
VC(RINTl= 19.1 MeV 12.0 

FISSION-TKE- 128. MeV 
ASYMM. FISSION-TKE= 13. MeV 

LIQUID DROP PARAMETERS4 
GAMMA= 0.891 MeV/fm**2 PROX-FACTOR- 11.44 MeV 
L-RLD= 87 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 48.46 MeV/Zr+2 

13.0 
14.0 
15.0 
16.0 
17.0 

MASS EXCESSES CMeV/ct+Pl: 
PROJECTILE: 2.4 TARGET: -46.0 
COMPWND NUCLEUS: -40.7 

18.0 
19.0 
20.0 
25.0 
3b.0 

FUSION RELATED PARAMETERS: 
R-BARRIER=10.07 fn V(RBl= 19.2 MeV 
Q-VALUE= -2.9 ncv 
L-CRITICAL= 27. 

35.0 
40.0 
45.0 
50.0 

IWIU 

4 H on 181 la 4 lb OL 181 11 

4 4 0.20 173 0.9 23.0 0 0 b 180.0 180.0 0.0 b 0 b 0 0.00 0. 0 b 0.0 0 
8 8 0.41 244 1.2 lb.3 0 0 0 180.0 180.0 0.0 b 0 b 0 0.00 0. 0 0 0.0 b 

12 12 0.41 299 1.5 13.3 b 0 0 180.0 lW.0 0.0 b 0 b 0 0.00 0. 0 b 0.0 0 
lb lb 0.82 344 1.7 11.5 0 0 b 180.0 180.0 0.0 b b b 0 0.00 0. b b 0.0 b 
18 18 0.92 367 1.8 10.8 0 b 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

20 20 1.02 237 1.9 10.3 3 136 57 147.7 147.0 16.1 18 2 12 m  15.b3 0. 4 11 b.8 1 
22 22 1.12 405 2.0 9.8 7 534 341 106.9 N6.6 3b.b 21 1 13 m  6.40 0. 5 12 0.9 2 
24 23 1.23 424 2.1 9.4 10 841 573 87.3 34.0 44.4 23 1 13 22 4.73 1. 5 13 0.9 2 
26 25 1.33 441 2.2 9.0 12 1093 778 74.4 73.2 52.8 25 1 13 18 3.92 1. 5 14 1.0 2 
28 27 1.43 453 2.3 8.7 14 1306 950 45.1 64.0 57.4 27 1 13 lb 3.42 1. b 15 1.0 2 

30 29 1.53 474 2.3 8.4 15 l4W 1099 5&O 57.0 61.0 29 1 13 14 3.07 1. b lb 1.1 2 
32 31 1.63 489 2.4 8.1 17 1446 1229 52.4 51.4 b3.8 31 14 13 2.32 1. b 17 1.1 3 
34 33 1.74 505 2.5 7.9 18 1734 IN4 47.8 46.8 M.1 34 

; 
14 12 2.bl 1. A 17 1.1 3 

3b 35 1.84 519 2.b 7.7 19 1906 1446 43.9 43.1 68.0 36 b 14 11 2.45 1. 7 18 1.2 3 
38 37 1.94 533 2.6 7.5 20 2315 1537 4b.7 39.9 69.7 38 0 14 11 2.31 1. 7 19 1.2 3 

40 39 2.04 547 2.7 7.3 21 2112 1429 37.9 37.1 71.1 40 0 14 10 2.20 1. 7 20 1.3 4 
42 41 2.15 561 2.8 7.1 22 Zzoo lb94 35.4 34.7 72.3 42 0 14 10 2.49 1. 8 21 1.3 4 
U 43 2.25 574 2.8 6.9 23 2279 1762 33.3 32.6 73.4 U 0 14 9 2.01 1. 8 21 1.3 4 
(6 45 2.35 587 2.9 b.8 24 i-351 1824 31.4 37.8 74.3 46 0 14 9 1.93 1. 8 22 1.3 4 
48 47 2.45 boo 3.0 6.6 25 2417 lae0 29.7 29.1 75.1 48 0 14 9 I.86 1. 8 23 1.4 4 

32 51 2.M 425 3.1 6.4 27 2533 1p80 26.9 26.3 76.6 52 b 14 8 t.74 1. 9 24 1.4 5 
56 S 2.86 648 3.2 b.1 ZB 2631 .%h 24.5 24.0 77.8 56 b 14 8 1.64 1. 10 26 1.5 5 
bo 59 3.07 671 3.3 5.9 3-J 2716 2141 22.5 22.0 78.7 bb b 14 7 1.56 1. 10 27 1-b 5 
A4 A3 3.27 694 3.4 5.7 31 27% 2068 20.8 29.4 79.6 b4 0 14 7 1.49 1. 11 28 1.6 6 
A8 67 3.47 715 3.5 5.6 33 2855 1947 19.4 19.0 80.3 43 b 14 7 1.43 1. 11 33 1.7 b 

72 70 3.68 736 3.6 5.4 34 2913 le38 18.1 17.7 80.9 72 b 14 6 1.37 2. 12 31 1.7 b 
76 74 3.88 756 3.7 5.3 35 2964 1742 17.0 lb.7 81.5 76 0 14 A I.32 2. 12 32 1.8 7 
W 78 4.09 776 3.8 5.1 36 3x0 16% 14.0 15.7 62.0 w 0 14 A 1.28 2. 13 34 1.8 7 

lM1 98 5.11 869 4.3 4.6 42 3132 1324 12.5 12.2 83.8 100 b 15 5 1.11 2. lb 40 2.0 9 
120 117 6.13 953 4.7 4.2 47 3295 1103 10.2 10.0 34.9 110 0 15 5 0.99 2. 18 44 2.2 10 

149 137 7.15 1031 J.1 3.9 51 3375 945 8.6 8.4 35.7 Mb 0 IS 4 0.90 3. 21 51 2.4 
lb0 157 8.17 1104 5.4 3.b 56 3434 827 7.5 7.3 86.3 144 b 15 4 0.84 3. 24 51 2.6 
1w 176 9.20 1172 5.7 3.4 W 3479 7% 6.6 6.5 35.7 180 0 15 4 0.78 4. 26 62 2.7 
2Ob 194 10.22 1237 6.1 3.3 63 3515 462 5.9 5.8 87.0 200 b 15 3 0.74 4. 29 b8 2.9 

___--__---- __-- 
tw kv - ntwc l/f. - I * d de dndes llev *v lkv - nn lkv -new MY - 
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R 29 4 He on 197 Au 

----____--______________________________--- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATGIIIC NUMBERS: ZP= 2. ZT= 79. ZC= 81. (Tl) 
NEUTRON NUMBERSI NP= 2. NT-118. NC=120. 

APr+l/3= 1.587 AT+rl/3= 5.Bl9 
REDUCED tlASS NUHBER- 3.92 AP+AT-AC-201. 

INTERACTION RADIUS RINT-11.14 fm RO= 1.50 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 1.21 CT= 6.68 CT+CP= 7.89 E= 1.03 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP- 1.78 RT- 4.83 

COULOMB RADII Cfml: 
RCP- 1.70 RCT= 4.55 RC=RCP+RCT= 8.25 

BSS-COULGMB POTENTIAL CWcVl: 
VC(r)=l.438*ZP+ZT/r for r>RC 
VC(r)=VO-Jc*r+*n for r<RC 
vo- 35.17 McV K= .00367 np3.620 
VC(RINT)= 20.4 nev 

FISSIGN-TKE- 142. HoV 
ASYHH. FISSION-TKE- 14. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.888 M+V/fa+*2 PROX-FACTOR- 11.45 McV 
L-RLD- 86 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 48.37 M&/Z**2 

MASS EXCESSES CMcV/c**23: 
PROJECTILE: 2.4 TARGET: -28.6 
COMPOUND NUCLEUS: -24.9 

FUSION RELATED PARAMETERS: 
R-BARRIER-lo.23 fm V(RBJ= 20.5 t4cV 
Ct-VALUE- -1.4 nev 
L-CRITICAL= 28. 

1.0 4 4 0.19 173 0.9 24.9 0 0 0 180.0 lW.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 8 8 0.38 244 1.2 17.6 0 0 0 180.0 lW.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 12 I2 0.58 299 1.5 14.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 Jb lb 0.77 34b 1.7 12.4 0 0 0 J80.0 180.0 0.0 0 0 0 0 0.00 0.0 00.0 0 
4.5 18 18 0.86 3b7 1.e 11.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 
5.5 
b-0 
b.5 
7.0 

7.5 
8.0 
es 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

13.0 
14.0 
15.0 
lb.0 
17.0 

le.0 
19.0 

20 20 0.96 ml 1.9 Il.1 0 0 0 169.0 180.0 0.0 
22 22 1.1 405 2.0 1O.b 5 294 16b 128.2 127.3 25.9 
24 24 1.15 424 2.1 10.2 8 b42 4% lW.2 W.1 39.9 
26 25 1.25 441 2.2 9.8 ii 923 b4b 83.9 82.8 48.0 
28 W 1.35 4S 2.3 9.4 13 1159 835 72.7 71.6 53.7 

30 29 1.44 474 2.3 9.1 14 1361 9% 64.3 b3.3 57.9 
32 31 1.54 489 2.4 8.8 lb 1535 1141 !i7.7 56.8 bl.1 

ii 33 35 1.63 1.73 so3 519 2.5 2.6 8.5 8.3 19 17 lbm 1823 1267 1379 52.4 48.1 51.5 47.2 63.8 M.0 
34 37 l.B3 S33 2.6 8.1 ?o 1943 1479 44.4 43.) b7.8 

40 39 1.92 547 2.7 7.9 21 2050 1570 41.2 40.5 69.4 
42 41 2.02 561 2.8 7.7 22 2147 lb51 38.5 37.8 10.7 
44 43 2.11 v4 2.8 7.5 P 2234 J72b 3b.2 35.5 71.9 
44 45 2.21 587 2.9 7.3 24 z(I) 1793 34.1 33.4 73.0 
48 47 2.31 600 3.0 7.2 25 22U I455 32.2 31.6 73.9 

52 51 2.50 &i5 3.1 6.9 27 2514 19bS 29.0 28.5 75.5 
56 55 2-U b48 3.2 b.6 28 2b23 2060 26.4 25.9 76.8 
W 59 2.88 bll 3.3 b.4 30 Wl7 2141 24.3 23.0 77.9 
M b3 3.06 b94 3.4 6.2 31 2799 2203 22.4 22.0 78.8 
68 b7 3.W 715 3.5 6.0 33 2811 2013 20.8 20.4 79.6 

72 71 3.Y 736 3.b 5.9 34 2934 1958 19.5 19.1 80.3 
76 74 3.65 xb 3.7 5.7 35 2591 1856 LE.3 17.9 80.9 

l: 78 98 3.8) 4.80 77b 869 3.8 4.3 5.6 5.0 37 42 CM2 3233 1762 1409 17.2 13.4 lb.9 13.1 81.4 83.3 
Izo 118 5.77 953 4.7 4.5 48 3m8 1174 10.9 10.7 84.5 

140 137 b.73 la)1 5.1 4.2 52 344b 1007 9.2 9.0 85.4 
lb4 157 7.69 II04 5.4 3.9 5b 3512 WI 8.0 7.8 86.0 
180 176 8.65 ii72 s.e 3.7 bo E4.2 783 7.0 a9 86.5 
200 1% 9.61 1237 6.1 3.5 b4 3601 704 6.3 b-2 8b.8 

0 0 0 0 0.00 
21 1 13 Y  9.35 

E-i t 14 13 28 22 5.b7 4.43 
w 1 I4 19 L7b 

29 1 14 lb 3.33 
31 1 14 IS 3.02 

: : 14 14 I4 13 2.74 2.59 
38 0 14 12 2.43 

0. 0 0 0.0 0 
0. 5 12 0.9 2 
0. 5 I3 0.9 2 
I. 5 14 1.0 2 
1. 6 15 1.0 2 

1. b 15 1.1 2 
1. 6 lb 1.1 3 
1. b 17 1.1 3 
I. 7 18 1.2 3 
1. 7 19 1.2 3 

40 0 I4 11 2.30 I. 7 19 1.2 3 
42 0 14 II 2.19 I. e 20 1.3 4 
44 0 I4 10 2.09 I. 8 21 1.3 4 
4b 0 14 10 2.01 I. 8 22 1.3 4 
48 0 I4 10 I.93 I. 8 22 1.3 4 

52 0 14 9 1.8) 1. 9 24 1.4 5 
0 0 14 e 1.70 1. 10 25 1.5 5 

: 0 0 15 14 e 8 1.61 is 1. 1. 10 I1 w 28 1.5 1.6 5 b 
b8 0 15 7 1.47 1. 11 29 1.6 6 

72 0 15 7 1.41 1. 12 30 1.7 b 
76 0 15 7 1.36 I. 12 32 1.7 7 
80 0 15 6 1.31 2. 13 33 1.8 7 

IW 0 IS 6 1.13 2. lb 39 2.0 8 
120 0 15 5 1.01 2. 18 45 2.2 10 

140 0 15 5 0.92 3. 21 51 2.3 
lb0 0 15 4 0.85 3. 24 sb 2.5 
ii 0 0 lb 15 4 4 0.75 0.80 4. 3. 19 I 67 bl 2.8 2.b 

# 30 4 He an 208 Pb 

PARAUETERS INDEPENDENT OF BOIIBARDING ENERGY 

ATGMIC NUHBERS: ZP= 2. ZT- 82. ZC- 84.(PoJ 
NEUTRON NUMBERS: NP- 2. NT-126. NC-128. 

AP*rl/3= 1.587 AT**l/3= 5.925 
REDUCED MASS NUMBER- 3.92 AP+AT=AC=212. 

INTERACTION RADIUS RINT-11.25 fm RO= 1.50 fa 

MATTER HALF-DENSITY RADII CfnlL 
CP- 1.21 CT- 6.82 CT+CP- 8.03 C- 1.03 

EQUIVALENT SHARP SURFACE RADII tfml: 
RP- 1.78 RT= 6.94 

COULOMB RADII tfml: 
RCP- 1.76 RCT- 6.66 RC=RCP+RCT= 8.36 

BSS-COULOMB POTENTIAL CMeV31 
VC(r)=l.438*ZP*ZT/r for r>RC 
VC(rJ=VO-Krri*n for rCRC 
vo= 35.97 lld K- .00347 n-3.632 
VCtRINTJ- 21.0 McV 

FISSION-TKE= 149. MN 
ASYMM. FISSION-TKE- 14. MaV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.879 hV/fmcr2 PROX-FACTOR= 11.37 M&J 
L-RLD= 87 (ROTATING LIQUID DROP LIHIT) 
STIFFNESS PARAMETER C- 48.32 H&‘/Z**2 

MASS EXCESSES EMcV/cc+23: 
PROJECTILEl 2.4 TARGET: -19.5 
COMPOUND NUCLEUS -9.6 

FUSION RELATED PARAMETERSI 35.0 140 13 b.55 I031 5.1 4.4 53 3m 1042 9.5 9.3 85.3 140 
R-BARRIER110.33 fm V(RBJ= 21.0 ?leV 40.0 140 157 7.49 1104 5.4 4.1 57 m9 912 8.2 8.1 85.9 160 
Q-VALUE- -7.4 nev 45.0 IW 177 8.43 1172 5.8 3.8 61 2422 810 7.2 7.1 86.4 190 
L-CRITICAL= 28. 50.0 ZOO 1% 9.3b 1237 b.1 3.7 tS %b4 719 6.5 b.4 8b.8 200 

1.0 4 4 0.19 173 0.9 25.8 0 0 0 180.0 180.0 0.0 0 
2.0 8 8 0.37 2u 1.2 le.3 0 0 0 180.0 lW.0 0.0 0 
3.0 12 12 0.56 299 1.5 14.9 0 0 0 180.0 180.0 0.0 0 
4.0 lb lb 0.75 3% 1.7 12.9 0 0 0 lW.0 180.0 0.0 0 
4.5 ie ie 0.w 367 1.8 12.2 0 0 0 180.0 180.0 0.0 0 

5.0 20 20 0.94 387 1.9 11.5 0 0 0 180.0 180.0 0.0 0 
5.5 21 27 1.03 405 2.0 11.0 4 177 W 142.1 141.4 19.0 21 
b.0 24 24 1.12 424 2.1 10.5 8 561 360 lob.9 105.9 36.5 23 
6.5 26 26 1.22 441 2.2 10.1 10 849 591 88.6 87.5 45.7 25 
7.0 28 W 1.31 458 2.3 9.8 12 1097 788 76.3 75.3 51.8 W 

7.5 30 29 1.40 474 2.4 9.4 I4 1309 959 b7.3 bb.3 56.4 29 
8.0 32 31 I.50 489 2.4 9.1 lb 1493 1109 bO.2 59.3 59.9 31 
8.5 34 35 1.59 SW 2.5 8.9 17 1653 1241 54.6 53.7 b2.7 33 
9.0 3b ZS 1.69 519 2.6 8.6 18 1795 1358 50.0 49.2 45.0 36 
9.5 38 37 1.78 533 2.b 8.4 20 1921 1463 (6.1 45.3 4b.9 38 

JO.0 40 39 1.87 547 2.7 8.2 21 2V33 1558 42.8 42.1 b8.b 40 
10.5 42 41 1.97 561 2.8 B.0 22 2135 lb43 39.9 39.2 70.0 42 
11.0 U 43 2.Ob 574 2.8 7.8 23 Z27 1721 37.5 36.8 71.3 U 
11.5 16 45 2.15 587 2.9 7.6 24 2310 lm S.3 34.6 72.4 16 
12.0 48 47 2.23 boo 3.0 7.5 25 2387 1851 33.3 32.7 73.3 48 

13.0 52 51 2.43 625 3.1 7.2 W 2521 1972 30.0 29.5 75.0 52 
14.0 I S 2.U 648 3.2 b.9 28 2&X 2Q71 W.3 2b.8 7b.3 5b 
15.0 W 59 2.81 b7l 3.3 b.7 3 2734 219 25.1 24.b 77.5 b0 
lb.0 b4 4.3 3.00 694 3.4 b.5 32 2820 2232 23.1 22.7 78.4 44 
17.0 68 b7 3.18 715 3.5 b.3 33 B55 21% 21.5 21.1 79.2 68 

18.0 n 71 3.37 7% 3.b b.1 34 m  2027 20.1 19.7 80.0 72 
19.0 76 75 3.56 7% 3.7 5.9 % 3022 l9ZW 18.8 18.5 80.6 76 
20.0 w 78 3.73 77b 3.8 5.8 37 3075 Le4 17.8 17.4 81.1 W 
25.0 IW 98 4.48 8b9 4.3 5.2 43 327b 1459 13.8 13.5 83.1 100 
3J.0 l2U 118 5.42 553 4.7 4.7 # 3fO7 1216 If.2 11.0 84.4 120 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

0 0 0 0.00 0. 0 0 0.0 0 
1 13 M 12.99 0. 5 11 0.7 2 

: 13 14 32 24 b.29 4.74 0. 0. 5 5 12 13 0.8 0.8 2 2 
I 14 20 3.96 I. b 14 0.9 2 

1 14 18 3.47 1. 6 15 0.9 2 
I I4 lb 3.12 1. 4 lb 1.0 2 

: :: 13 15 2.M 2.87 1. 1. 6 7 17 18 1.0 1.0 3 3 
0 I4 13 2.50 1. 7 19 1.1 3 

0 14 12 2.36 1. 7 19 1.1 3 
0 14 11 2.24 1. 8 ?o 1.1 4 
0 14 II 2.14 1. 8 21 1.2 4 
0 14 10 2s6 I. 8 21 1.2 4 
0 14 10 1.97 1. 8 22 1.2 4 

0 14 9 1.84 1. 9 24 1.3 4 
0 IS 9 1.73 1. 10 25 1.3 5 
0 IS 8 1.M 1. 10 2b 1.4 5 
0 IS 8 I.% I. 11 28 1.4 b 
0 15 8 1.49 1. II 29 1.5 6 

0 15 7 I.43 1. 12 30 1.5 b 
0 15 7 1.38 1. 12 31 J.6 7 
0 IS 7 1.33 I. 13 33 I.6 7 
0 15 6 1.15 2. lb W 1.8 9 
0 IS 5 1.02 2. 18 U 2.0 10 

0 15 5 0.n 2. 21 50 2.2 
0 15 4 o&b 3. 24 !B 2.4 
0 lb 4 0.81 3. 26 61 2.5 
0 lb 4 0.76 3. 29 M 2.7 
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*****C***C*****+*************~*********~~********~ 
Y  31 4 He on 209 Bi 4 lb on 209 ai 4 * on 209 81 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
----------_-______------------------------- 

ATGMIC NUMBERS9 ZP= 2. ZT= 83. ZC= 85. (At) 
NEUTRON NLIMBERS: NP= 2. NT=126. NC=128. 

AP**l/3= 1.587 AT**1/3= 5.934 
REDUCED MASS NUUBER= 3.?2 AP+AT=AC=213. 

INTERACTION RADIUS RINT=i1.24 fm HO= 1.50 fm 

MATTER HALF-DENSITY RADII Cfml: 
UP= 1.21 CT= 6.83 CT+C:P= 8.04 ?= 1.03 

EQUIVALENT SHARP SuRFACE RADII Ifml: 
RP= 1.78 RT= 6.97 

COULOMB RADII Cfml4 
RCP= 1.70 ACT= 6.68 RC=RCP+RCT= 8.3X 

BSS-COULOHB POTENTIAL CMeVl: 
vc(rl=l.4:3S+zF*zr/p for r:>RC: 
VC(r)=VO-ltrrrrn far r<RC 
VO= 36.31 McV K= .0033? n=3.644 
VC(RINTl= 21.2 MeV 

FISSION-TKE= 152. MeV 
ASYHM. FISSION-TKE= 14. rlev 

LIUUID DROP PARAMETERS9 
GAMMA= Cl.383 MeV/fmrrZ PROX-FACTOR= 11.42 MeV 
L-RLD= 85 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C:= 48.32 MeV/Z*xZ 

MASS EXCESSES CMeV/c*+23: 
PROJECTILE: 2.4 TARGET: -16.5 
COMPOUND NUCLEUS: -6.2 

FUSION RELATED PARAMETERS: 
R-BARRIER=10.34 fm V(RB)= 21.3 MeV 
Q-VALUE= -7.8 NeV 
L-CRITICAL= 28. 

1.0 4 4 0.19 173 0.9 26.1 0 0 0 lBo.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 8 8 0.37 244 1.2 18.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 12 12 0.54 299 1.5 15.1 0 0 0 183.0 I%).0 0.0 0 0 0 0 0.0 0. 0 0 0.0 0 
4.0 16 16 0.74 36 1.1 13.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 18 18 0.83 367 1.8 12.3 3 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 

5.0 20 20 0.93 387 1.9 II.7 0 0 0 1ao.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 22 22 1.02 405 2.0 11.1 3 I22 51 154.3 149.7 14.9 20 2 I3 82 16.M 0. 5 11 0.7 1 
6.0 24 24 1.11 424 2.1 10.7 7 507 327 110.2 109.1 34.9 23 1 13 34 6.61 0. 5 12 0.8 2 
6.5 26 26 1.X 441 2.2 10.3 10 810 560 90.8 89.7 U.6 25 1 14 n 4.87 0. 5 13 0.8 2 
7.0 28 27 1.J) 458 2.3 9.9 12 1062 764 78.0 76.9 51.0 27 I 14 21 4.03 1. 6 14 0.9 2 

7.5 30 27 1.39 474 2.4 9.5 14 1277 933 b&b 67.b 55.7 29 1 14 18 3.52 1. 6 15 0.9 2 
8.0 32 31 1.48 489 2.4 9.2 I6 1464 1065 61.4 60.4 59.3 31 I 14 I6 3.16 1. 6 16 0.9 2 
8.5 34 33 1.57 W5 2.5 9.0 17 Wb 1219 55.6 54.7 62.2 33 I 14 IS 2.90 1. 6 17 1.0 3 
9.0 36 35 1.67 519 2.6 8.7 18 1770 1338 50.8 50.0 64.6 36 0 14 14 2.69 1. 7 18 1.0 3 
9.5 38 37 1.76 533 2.6 8.5 20 1898 1444 46.9 46.1 bb.6 

10.0 40 33 1.85 547 2.7 8.3 21 2012 1540 43.5 42.7 68.3 
10.5 42 41 1.94 561 2.8 8.1 22 2115 1626 40.6 39.9 69.7 
11.0 44 43 2.04 574 2.8 7.9 23 2x8 1705 33.0 37.4 71.0 
11.5 46 45 2.13 537 2.9 7.7 24 2293 1777 35.8 35.2 72.1 
12.0 48 47 2.22 6oQ 3.0 7.5 n i370 1843 33.8 33.2 73.1 

13.0 52 51 2.41 b25 3.1 7.2 27 2506 1960 30.4 29.9 74.8 
14.0 56 55 2.59 b.48 3.2 7.0 28 2622 2ObO 27.7 27.2 76.2 
15.0 43 59 2.78 671 3.3 6.7 30 2722 2146 25.4 24.9 77.3 
16.0 b4 63 2.96 b94 3.4 6.5 31 ZBlO 2222 23.5 Z3.0 78.3 
17.0 63 67 3.15 715 3.5 6.3 33 2S6 2161 21.8 21.4 79.1 

38 0 I4 13 2.52 1. 7 18 1.1 3 

40 0 14 I2 2.33 1. 7 19 1.1 3 
42 0 I4 I2 2.26 1. 8 20 1.1 3 
u 0 14 I1 2.15 1. 8 21 1.2 4 
46 0 14 ‘I 2.06 1. 8 21 1.2 4 
48 0 I5 10 1.98 1. 8 22 1.2 4 

52 0 15 9 1.65 1. 9 24 1.3 4 
56 0 I5 9 1.74 J. lo n 1.3 5 
60 0 15 8 1.44 I. 10 24 1.4 5 
b4 0 I5 8 1.56 1. 11 28 1.4 5 
68 0 15 8 1.56 1. 11 29 1.5 b 

18.0 72 71 3.33 734 3.6 6.2 34 2954 2041 2U.4 3.0 79.8 72 0 I5 7 I.44 1. 12 30 1.5 6 
19.0 76 75 3.52 756 3.7 6.0 36 3014 1933 19.1 18.7 80.5 76 0 15 7 I.38 I. 12 31 1.6 b 
XL0 80 78 3.70 776 3.8 5.8 37 LX@ lt37 18.0 17.6 81.0 80 0 15 7 1.33 1. 13 33 1.6 7 
25.0 100 98 4.b3 869 4.3 5.2 43 3272 1469 13.9 13.7 83.0 100 0 I5 b 1.15 2. lb 39 1.8 8 
30.0 120 118 5.56 953 4.7 4.8 48 3405 1224 11.4 11.2 84.3 lx, 0 15 5 1.03 2. 18 44 2.0 10 

35.0 140 137 6.48 1031 5.1 4.4 53 3500 IM9 9.6 9.4 65.2 140 0 15 5 0.94 2. 21 50 2.2 
40.0 lb0 157 7.41 1104 5.4 4.1 57 3570 918 8.3 8.2 85.8 160 0 15 4 0.87 3. 24 55 2.4 
45.0 180 177 8.33 1172 5.8 3.9 61 2423 816 7.3 7.2 86.3 180 0 ,b 4 0.81 3. 2b 61 2.5 
50.0 204 196 9.26 I237 6.1 3.7 h5 3646 734 6.6 6.4 86.7 200 0 Lb 4 0.76 3. 29 66 2.7 

* 32 4 He on 238 U 

------------------------------------------- 

PARAflETERS INDEPENDENT OF BOMBARDING ENERGY 
----------__-___-__------------------------ 

ATOMIC NWIBERS: zp= 2. ZT= 92. zc= 94. (PU 1 
NEUTRON NUMBERS: NP= 2. NT=l46. NC=148. 

APx+l/S= 1.587 AT*+1/3= h.iY7 
REDUCED MASS NUNBERS 3.93 AP+AT=AC=242. 

INTERACTION RADIUS RINT=ll.SJ fm RO= 1.4S fm 

i’lATTER HALF-DENSITY RAilI Cfal: 
CP= 1.21 T T =  7.16 C:T+CP= 8.38 c= 1.04 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 1.78 RT= 7.30 

COULOMB RADII Cfml: 
HCP= 1.70 RCT= 6.98 RC=RCP+RCT= 8.68 

BSS-COULOME POTENTIAL EN~VI: 
VC(r)=1.43SrZP+ZT/r for riRC 
VC(r)=V0-Krr+** for r<RC 
vo= 38.7h nev K= .002Y7 n=3.6A% 
VC(RINTl= 22.9 NeV 

FISSION-TKE= 174. nev 
ASVNH. FISSION-TKE= 14. NeV 

LICWIII DROP PARAMETERS: 
FAtMA== 0.867 M~V/for*Z PROX-FACTOR= 11.30 NcV 
L-RLD= 77 (ROTATING LIQUID aROP LIMIT) 
STIFFNESS PARAMETER C= 48.20 M&/Z++2 

MASS EXCESSES CM,V/c+cZl: 
PROJECTILE: 2.4 TARGET: 47.2 
COMPOUND NUCLECIS: 54.9 

FUSION RELATED PARAMETERS: 
R-BARRIER=l0,61 fm V<RBl= 23.0 nev 
Q-VALUE= -5.2 MeV 
L-CRITIC.AL= :30. 

Fdu EL&S ECll ECllVC P L ETA LMX SUM Savs PP-CN W-P W-CT EP-PP El-87 EFUU ETA’ TW E-ER W-EN TDP NET 
----------------_---____________________~~~--~~~~--.~--.-~~--~~~~--~~~-.~~-~~~~~~~-~~~~~~~~~~~~~ 

1.0 4 4 0.17 173 0.9 29.0 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 8 8 0.34 244 1.2 a.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 I2 12 0.52 239 1.5 16.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 lb lb 0.69 346 1.7 14.5 0 0 0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 18 18 0.77 367 1.8 13.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0: 0 0 0.0 0 

5.0 20 20 0.86 387 1.9 13.0 0 0 0 1e3.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 22 22 0.94 405 2.0 12.4 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
6.0 24 24 1.03 424 2.1 11.8 4 182 96 142.0 141.4 19.0 23 I 14 69 12.73 0. 5 12 0.8 2 
6.5 26 26 1.12 441 2.2 ‘I.4 3 543 361 108.9 LOB.0 35.6 25 I 14 35 6.39 0. 5 I3 0.8 2 
7.0 28 28 1.X 4% 2.3 11.0 ‘I 85 597 91.1 90.2 44.4 27 I 14 27 4.33 0. 6 14 0.9 2 

7.5 30 30 I.29 474 2.4 I0.b 13 ‘Cgc 784 79.0 78.1 50.5 29 I I4 22 4.04 0. 6 15 0.9 3 
8.0 32 31 1.37 489 2.4 10.2 I5 1296 955 70.0 69.1 55.0 31 I 15 m  3.55 1. 6 16 0.9 3 
8.5 34 33 1.46 535 2.5 9.9 16 1462 1107 63.0 62.1 58.5 33 I 15 18 3.20 1. 7 16 1.0 3 
9.0 3b 3 1.55 519 2.6 9.7 I8 1646 1242 57.3 56.5 61.4 35 I 15 16 2.93 1. 7 17 1.0 3 
9.5 38 37 1.63 523 2.7 9.4 19 1792 1362 52.6 51.8 63.7 38 0 15 15 2.73 1. 7 18 1.0 4 

10.0 40 39 I.72 547 2.7 9.2 m  1923 1471 48.6 47.9 65.7 40 0 ,5 14 2.56 1. 7 19 1.1 4 
10.5 42 41 1.8Q 541 2.8 8.9 21 ZGU) 1569 45.2 44.5 67.4 42 0 I5 I3 2.42 1. 8 I9 1.1 4 
11.0 44 43 1.89 574 2.9 8.7 23 2147 1653 42.3 41.6 Y.9 U 0 I5 13 2.30 I. 8 20 I.1 4 
11.5 46 45 1.97 587 2.9 8.5 24 2243 1740 39.7 39.1 70.‘ 46 0 IS 12 2.19 1. 8 21 1.2 4 
12.0 48 47 2.06 603 3.0 6.4 a 232 1815 37.4 36.9 71.3 48 0 15 I2 2.10 1. 8 u 1.2 5 

13.0 52 51 2.B 625 3.1 8.0 27 2487 1947 33.6 33.1 73.2 52 0 15 II 1.55 1. 9 23 1.2 5 
14.0 9 55 2.4b 648 3.2 7.7 a7 26a 2061, 30.5 30.0 74.7 56 0 15 IO 1.83 1. 10 24 1.3 6 
15.0 64 59 2.58 671 3.3 7.5 30 2734 2151 27.9 27.5 76.0 641 0 15 10 1.72 1. 10 26 1.3 b 
16.0 64 63 2.75 b94 3.4 7.2 32 2%?3 2244 25.8 25.3 77.1 64 0 15 9 1.M I. 11 27 1.4 6 
17.0 68 b7 2.92 715 3.5 7.0332921232023.9n.578.1 b8 0 15 ? I.% 1. 11 ZB 1.4 7 

18.0 72 71 3.09 7% 3.7 6.8 Is 29% 2226 22.3 21.9 78.9 72 0 15 8 1.50 1. 12 29 1.5 7 
19.0 76 75 3.26 7% 3.8 6.6 24 m7 2109 20.9 20.b 79.6 76 0 15 8 1.44 1. I2 31 1.5 8 
20.0 80 79 3.43 776 3.8 6.5 37 3129 2001 19.7 19.3 80.2 80 0 I5 8 1.39 1. 13 32 1.6 8 
25.0 100 98 4.29 869 4.3 5.8 u 332 1603 15.2 14.9 82.4 100 0 I5 7 1.19 2. 16 38 1.8 10 
30.0 120 118 5.15 553 4.7 5.3 49 3515 ,324 12.4 12.2 83.8 IX, 0 I6 b I.06 2. 18 43 1.9 12 

35.0 140 138 b.01 1031 5.1 4.9 54 3623 1145 10.4 10.3 84.8 I40 0 16 5 0.97 2. 21 49 2.1 
40.0 160 157 6.87 110( 5.4 4.6 S3 37G3 1002 9.0 8.9 85.5 I60 0 16 5 0.89 2. 23 54 2.2 
45.0 18) 177 7.73 1172 5.8 4.3 62 3765 890 7.9 7.8 86.0 180 0 lb 5 0.83 3. 26 59 2.4 
50.0 332 197 8.58 1237 6.1 4.1 66 3814 811 7.1 7.0 86.4 200 0 16 4 0.79 3. 24 65 2.5 

hVlu hV kV -- IINIC l/h - fi d mb der 6, de, lbv lkv ncv -- nrr hV -kF hV - 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

*****+***t*************~****~*******~******~****~ 
Y  33 9 Be on 12 c 

___-___---__________----------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENEROY 

ATONIC NUMBERS: ZP= 4. ZT= 6. ZC= lO.(Nc) 
NEUTRON NUMBERS: NP= 5. NT= 6. NC= 1 i. 

API*1 /3= 2.080 AT++1/3= 2.259 
REDUCED MASS NUMBER= 5.14 AP+AT-AC= 21. 

INTERACTION RADIUS RINT= 7.84 fm RO= 1.79 fm 

MATTER HALF-DENSITY RADII Efal: 
CP= 1.85 CT= 2.12 CT+CP= 3.97i?= 0.99 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.29 AT= 2.52 

1.0 9 5 1.17 389 1.1 3.8 3 4b5 285 97.2 57.8 41.4 4 5 0 
2.0 18 10 2.34 SD 1.6 2.7 9 1349 962 31.7 18.2 74.2 17 1 0 

10 9.38 4. 0 0 3.0 I 
4 3.32 7. 0 0 3.3 I 
3 2.42 II. 0 0 3.6 1 
2 2.00 N. 0 0 3.9 2 
2 1.86 lb. 0 0 4.0 2 

2 1.74 17. 5 12 4.1 2 
2 I.64 19. b 18 4.2 2 
2 1.56 21. 7 21 4.4 2 
2 1.49 23. 7 24 4.5 2 
2 1.43 24. 8 27 4.6 2 

3.0 27 15 3.50 673 1.9 2.2 13 lb00 1188 19.2 11.0 80.4 26 I 0 
4.0 36 21 4.67 778 2.2 1.9 lb 1716 10 13.8 7.9 83.1 35 1 0 
4.5 41 23 5.26 825 2.4 1.8 17 1753 1129 12.1 6.9 84.0 40 0 0 

5.0 45 26 5.84 870 2.5 1.7 18 1782 1016 10.8 6.2 84.6 45 0 U 
5.5 50 2B 6.42 912 2.6 1.6 19 18C6 924 9.7 5.5 55.2 49 0 46 
6.0 54 31 7.01 953 2.8 1.5 20 182( e47 8.8 5.0 55.6 54 0 48 
6.5 59 33 7.59 992 2.9 1.5 21 1639 781 8.1 4.6 8b.0 5% 0 54 
7.0 63 36 8.18 1030 3.0 1.4 22 1452 726 7.5 4.3 ab.3 63 0 51 

7.5 69 39 8.76 1066 3.1 1.4 23 18b3 677 7.0 4.0 86.5 67 0 53 
8.0 72 41 9.31 1101 3.2 1.3 24 1872 635 6.5 3.7 86.8 72 0 56 
8.5 77 u 9.93 Ills 3.3 1.3 24 lee0 597 6.1 3.5 87.0 76 0 51 
9.0 81 46 10.51 1168 3.4 1.3 25 1887 5b4 5.7 3.3 87.1 81 0 58 
9.5 86 49 11.09 Izoo 3.5 1.2 26 1894 5% 5.4 3.1 87.3 55 0 Y  

1 1.37 25. 8 29 4.7 3 
1 1.33 26. 9 31 4.8 3 
1 1.28 28. 9 33 4.9 3 
1 1.24 30. 10 33 5.0 3 COULOMB RADII tfmlr 

RCP= 2.22 RCT;: 2.51 RC=RCP+RCT= 4.73 1 1.21 31. 10 37 5.1 3 

I 1.17 33. 10 39 5.2 3 
I 1.14 35. 11 40 5.3 3 
I 1.11 36. 11 42 5.4 3 
1 1.w 38. 12 44 5.5 3 
1 1.M 40. 12 45 5.5 3 

1 1.02 43. 13 48 5.7 3 
1 0.98 16. 14 51 5.9 3 
1 0.94 47. IS 54 6.0 4 
1 0.91 90. lb 57 6.2 4 
1 0.88 53. lb b9 6.4 4 

BSS-COULOMB POTENTIAL CMcVl: 
VC(r)=1.438+ZP+ZT/r for r>RC 
VC(r)=VO-K+rff*n far r<HC 
vo= 10.26 tleV K= .06457 n=2.463 
VC(RINT)= 4.4 HeV 

FISSION-TKE= 26. II& 
ASVMM. FISSION-TKE= 25. nev 

LIQUID DROP PARAMETERS: 
GAllMA= 0.948 M+V/fmrrZ PROX-FACTOR= 11.77 MeV 
L-RLD= 21 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 37.13 &V/Z**2 

10.0 90 51 11.68 1232 3.6 1.2 27 1659 508 5.1 2.9 87.4 94 0 61 
10.5 95 54 12.26 1262 3.6 1.2 27 1904 484 4.9 2.8 87.6 94 0 b3 
11.0 99 57 12.85 1292 3.7 1.1 28 IpOe (62 4.6 2.1 87.7 99 0 b5 
11.5 104 59 13.43 1321 3.8 1.1 29 1912 441 4.4 2.5 87.8 103 0 bb 
12.0 108 b2 14.01 13y) 3.9 1.1 29 1916 423 4.2 2.4 87.9 108 0 68 

13.0 117 4 15.18 1405 4.i 1.0 31 1922 39Q 3.9 2.2 Es.0 117 0 71 
14.0 126 72 lb.35 1459 4.2 1.0 32 1927 243 3.6 2.1 88.2 124 0 74 
15.0 135 77 17.52 1511 4.4 1.0 33 1931 3?a 3.4 1.9 88.3 135 0 77 
16.0 1U 82 18.69 1561 4.5 0.9 34 1934 317 3.2 1.8 BB.4 144 0 80 
17.0 153 87 19.85 lb09 4.6 0.9 35 1937 298 3.0 1.7 88.5 153 0 82 

18.0 lb2 53 21.02 lb5b 4.8 0.9 37 1940 282 2.8 1.6 88.6 lb2 0 45 
19.0 171 98 22.19 1702 4.9 0.9 39 1942 27 2.6 1.5 88.7 171 0 88 
20.0 180 103 23.36 1747 5.0 0.8 39 1944 254 2.5 1.4 88.7 180 0 91 
25.0 225 129 29.iQ 1955 5.6 0.8 43 1951 ZM 2.0 1.1 89.0 225 0 104 
30.0 270 154 35.04 2145 6.2 0.7 48 1554 lb9 1.7 0.9 89.2 270 0 117 

1 0.86 56. I7 63 6.5 4 
1 0.83 59. 18 b5 6.7 4 
1 0.81 b2. 19 b9 6.8 4 
1 0.72 73. 23 81 7.5 5 

MASS EXCESSES EHcV/c+*21: 
PROJECTILE: 11.4 TARGET: 0.0 
COMPOUND NUCLEUS: -7.6 

FUSION RELATED PARAMETERS: 
R-BARRIER= 7.23 fm V(RB)= 4.2 HaV 

LO.66 88.27 93 8.1 5 

1 0.61 96. 31 IO4 8.7 
1 0.57 IM. 35 115 9.3 
1 0.53 116, 38 12b 9.8 
I 0.51 128. 42 134 10.3 

35.0 315 180 400.88 2320 6.7 0.6 52 19% 145 1.4 0.8 89.3 315 0 130 
40.0 360 2% 46.72 24w 7.1 0.6 S 1557 127 1.2 0.7 89.4 360 0 142 
45.0 405 231 52.55 2b3? 7.5 0.6 59 1554 112 1.1 0.6 89.4 46 0 154 
50.0 450 257 58.39 2783 8.0 0.5 62 1959 101 1.0 0.6 89.5 454 0 lb4 

Q-VALUE= 18.9 nev 
L-CRITICAL= 13. 

****************+*O****~***~********************* 

# 34 9 Be un 16 0 

-_-___^-_-_--_--____----------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGV 

9&on 160 S&on Lb0 

------- 
EL/u W8 EC?l Eclvvc c k EM UMI8wIsauSW9WU’W-lTEP(DEl4TEFWElA’ l&l E~EN-EHDCMMT 

ATOMIC NUMBERS: ZP= 4. ZT= 8. ZC= 12.tMs) 
NEUTRON NUMBERS: NP- 5. NT= 8. NC= 13. 

AP++l/3= 2.080 AT**l/B= 2.520 
REDUCED MASS NUMBER= 5.76 AP+AT=AC= 25. 

INTERACTION RADIUS RINT= 8.09 fm RO= 1.76 fm 

HATTER HALF-DENSITY RADII CfmlF 
CP= 1.85 CT= 2.42 CT+CP= 4.27 C= 1.05 

1.0 
2.0 
3.0 
4.0 
4.5 

5.0 
5.5 
6.0 
6.5 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.29 RT= 2.78 

COULOMB RADII Cfml: 
RCP= 2.22 RCT= 2.78 RC=RCP+RCT= 5.00 

7.5 
8.0 
a5 
9.0 
9.5 

BSS-COULOtlB POTENTIAL CM&l: 10.0 
VC(r)-1.438rZP+ZT/r for r>RC 10.5 
VC(r)=VO-IC*rr*n for r<RC 11.0 
vo= 12.89 HeV K= .06614 n=2.498 11.5 
VC(RINT)= 5.7 MdJ 12.0 

FISSION-TKE= 27. PleV 
ASVMM. FISSIGN-TKE= 24. MeV 

LIQUID DROP PARAMETERS: 
GAUMA= 0.549 McV/fmi+2 PROX-FACTOR= 12.51 II& 
L-RLD- 25 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 33.21 M&/Z**2 

13.0 
14.0 
15.0 
lb.0 
17.0 

18.0 
19.0 

i% 

9 
18 
27 
36 
41 

45 
50 
5) 
59 
63 

6 1.01 289 
12 2.03 550 
17 3.01 673 
23 4.05 778 
26 4.56 825 

29 5.06 870 
32 5.51 912 
S 6.08 E-3 
37 6.58 9% 
40 7.09 1030 

43 7.60 l&b 
46 8.10 1101 
49 8.61 1135 
52 9.11 Ilb8 
55 9.62 1200 

58 10.13 1232 
60 IO.63 12b2 
63 11.14 1292 
bb 11.65 1321 
69 12.15 13% 

75 13.17 1105 
81 14.18 1459 
8s IS.19 1511 
92 lb.20 15bI 
9s 17.22 lb09 

104 18.23 I&-% 
109 19.24 1702 
115 20.25 1747 
144 25.32 1% 
173 30.28 2145 

1.3 5.0 0 0 0 180.0 180.0 0.0 
1.8 3.6 10 1253 900 38.3 24.7 70.8 
2.2 2.9 14 1576 lls0 22.8 14.6 78.6 
2.5 2.5 18 1728 1319 lb.2 10.4 81.9 
2.7 2.4 19 1777 1159 14.2 9.1 82.9 

2.8 2.3 20 1815 1133 12.6 8.1 63.7 
3.0 2.1 22 1846 1030 11.3 7.3 81.3 
3.1 2.1 23 1871 944 10.3 6.6 84.8 
3.2 2.0 24 1892 871 9.4 6.0 85.3 
3.3 1.9 -A 1910 809 8.7 5.6 85.6 

3.5 1.8 26 1925 755 8.1 5.2 I.0 
3.6 1.8 27 1938 708 7.6 4.8 86.2 
3.7 1.7 28 19% b&b 7.1 4.5 8b.5 
3.8 1.7 29 IWO bZ4 6.7 4.3 86.7 
3.9 1.6 30 St8 596 6.3 4.0 86.9 

4.0 1.6 31 1976 5bb 6.0 3.8 87.0 
4.1 1.6 31 19W 539 5.7 3.6 87.2 
4.2 1.5 32 1989 515 5.4 3.5 87.3 
4.3 1.5 33 1995 492 5.1 3.3 87.4 
4.4 1.5 34 2WO 472 4.9 3.2 87.5 

4.5 1.4 35 2009 43S 4.5 2.9 87.7 
4.7 1.3 37 2016 404 4.2 2.7 87.9 
4.9 1.3 30 B23 377 3.9 2.5 88.0 
5.0 1.3 39 202E 354 3.7 2.3 88.2 
5.2 1.2 41 2033 333 3.4 2.2 88.3 

5.3 1.2 42 2W 314 3.2 2.1 88.4 
5.5 1.2 43 2040 298 3.1 2.0 88.5 
5.6 1.1 44 2044 283 2.9 1.9 8&S 
6.3 1.0 Jo 2066 22b 2.3 1.5 88.8 
6.9 0.9 55 2062 188 1.9 1.2 89.0 

0 0 0 0 0.04 
lb 2 0 5 3.M 
ii 1 0 4 2.s 

1 0 3 2.11 

0. 0 0 0.0 0 
6. 0 0 3.3 1 
9. 0 0 3.6 2 

12. 0 0 3.8 2 
13. 5 13 3.9 2 40 138 3 1.95 

4s 040 3 1.a 
49 0 42 2 I.72 
54 0 43 2 1.63 
58 0 45 2 1.56 
a 0 46 2 1.49 

67 0 48 2 1.43 
72 0 49 2 1.34 
76 0 50 2 1.3 
81 0 52 2 1.29 
65 0 53 2 1.25 

90 on 2 1.22 
94 0 s 2 1.19 
99 057 2 1.16 

103 0 58 2 1.13 
108 0 99 2 1.10 

117 0 61 1 I.06 
126 0 44 1 1.01 
135 0 66 1 0.94 
1u 0 b8 I 0.94 
153 0 71 I 0.91 

lb2 0 73 1 0.w 
171 0 75 I 0.86 
180 0 77 1 0.84 
225 0 87 I 0.75 
no 0 97 1 0.68 

15. 5 17 4.0 2 
lb. b 20 4.2 2 
17. 7 23 4.3 3 
19. 7 25 4.4 3 
20. 7 28 4.5 3 

21. 8 30 4.6 3 
ZJ. 8 31 4.7 3 
24. 9 23 4.8 3 
26. 9 35 4.9 3 
27. 10 37 5.0 3 

28.10385.1 3 
30. IO 40 5.2 3 
31. II 42 5.2 3 
31. 11 43 5.3 4 
33. 12 45 5.4 4 

35. 13 48 5.6 4 
28. 13 50 5.7 4 
41. 14 53 5.9 4 
U.155bb.l 4 
U. lb 59 6.2 5 

47. lb 61 b.4 5 
49. 17 64 6.5 5 
52. 18 bb 6.6 5 
62. 22 78 7.3 6 
74. 26 94 7.9 b 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: 11.4 TARGET: -4.7 
COMPOUND NUCLEUS: -15.8 

FUSION RELATED PARAtlETERS: 
R-BARRIER= 7.44 fm V(RB>= 5.6 HcV 
Q-VALUE= 22.4 IloV 
L-CRITICAL= 16. 

30.0 

35.0 
40.0 

a2 35.u 2320 
220 40.51 2483 
25945.57 2637 
288 50.64 2783 

7.5 0.9 59 2066 lb1 1.6 1.1 89.2 
8.0 0.8 64 2M9 141 1.4 0.9 89.3 
t: 0.7 0.8 71 68 a73 207t 113 125 1.1 1.3 017 0 8 89.4 89.4 

315 0 107 1 0.43 
3w 0 116 1 0.54 

0 125 1 0s 
0 134 1 0.52 

82. iV 101 8.5 
88. 33 111 9.0 
99. 37 121 9.5 

104. 40 131 10.0 
45.0 
50.0 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

************************************************* # 
I) 35 9 Be on 27 Al 9&m 2781 9&r 2741 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-_--------___-__--__----------------------- 

ATOnIC NUMBERS: ZP= 4. IT=  13. ZC= 17.(Cl) 
NEUTRON NUMBERS: NP= 5. NT= 14. NC= 19. 

AP*Il/O= 2.080 AT**!/3= 3. OGG 
REDUCED MASS NUNBER= 6.75 AP+AT=AC= 36. 

INTERACTION RADIUS HINT- 8.62 fm RO= 1.70 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 1.85 CT- 3.05 CT+CP= 4.90 F= 1.15 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.29 KT= 3.35 

COULOMB RADII Cfml: 
RCP= 2.22 RCT= 3.32 RC=RCP+RCT= 5.54 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=l.438cZPrZT/r for r>RC 
VC(r)=VO-k*rr*n fop r<RC 
vu= 18.71 MeV K= .06170 n=2.5’?1 
VC(RINT)= 8.7 I’leV 

FISSION-TKE= 32, MeV 
ASYMH. FISSION-TKE= 23. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= O.Y46 MeV/fn+*> PROX-FACTOR= 13.69 MeV 
L-RLD= 36 (ROTATING LIQUID UROP LIMIT) 
STIFFNESS PARAMETER C= ZH.40 MeV/Z**Z 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: 11.4 TARGET: -20.6 
COMPOUND NUCLEUS: -26.6 

FUSION RELATED PARAMETERS: 
R-BARRIER= 7.90 fm V(HB)= 8.6 nev 
Q-VALUE= 17.3 MeV 
L-CRITICAL= 21. 

1.0 9 1 0.78 289 1.5 8.2 0 0 0 189.0 180,o 0.0 0 
2.0 I8 I4 l.sb m  2.1 5.8 II 993 709 56.1 43.4 61.1 IS 
3.0 27 20 2.33 b73 2.6 4.1 17 1496 III 31.1 23.9 74.t 25 
4.0 36 27 3.11 ??E 3.0 4.1 21 I?% lx# 22.1 lb,6 18.9 25 
4.5 41 3D 3.50 ws 3.1 3.9 23 1814 14m 19.2 14.4 a.4 60 

5.0 4 34 3.89 em 3.3 3.7 25 1876 1435 11.0 12.8 81.5 U 
5.5 50 37 4.28 912 3.5 3.S 26 1926 1323 15.2 II.4 82.4 49 
6.0 54 41 4.61 953 3.6 3.3 28 19bl 1213 13.8 10.4 a.1 .S 
6.5 59 u 5.M 992 3.8 3.2 29 2002 1119 12.6 9.5 83.1 56 
1.0 43 41 5.u 1030 3.9 3.1 30 Zml 1039 11.6 8.1 84.2 63 

1.5 be 51 5.83 lob6 4.0 3.0 P X86 970 I0.B 8.1 84.6 61 
8.0 72 54 6.22 1101 4.2 2.9 33 20?8 909 10.0 1.5 65.0 12 
8.5 77 51 6.61 1135 4.3 2.8 34 2097 8% 9.4 1.1 85.3 76 
9.0 81 61 1.00 1168 4.4 2.1 35 2114 SOB 8.8 6.6 85.6 81 
9.5 w 64 1.39 IZOO 4.6 2.1 34 2118 1M 8.3 6.3 BJ.8 65 

10.0 90 68 1.78 I232 4.7 2.6 38 2142 727 7.9 5.9 86.1 90 
10.5 55 11 8.11 1162 4.8 2.5 39 2154 693 1.5 5.6 86.3 94 
11.0 w 74 8.56 1292 4.9 2.5 40 2165 Ml 1.1 5.3 86.4 w 
11.5 104 78 8.94 1321 5.0 2.4 41 2114 b33 6.8 5.1 ii6 Ii3 
12.0 108 81 9.33 1350 5.1 2.4 42 2183 Mb 6.5 4.9 Q&8 108 

13.0 111 88 IO.11 14% 5.3 2.3 U 21W 559 6.0 4.5 87.0 111 
14.0 126 95 IO.89 1459 5.5 2.2 45 2212 519 5.5 4.1 81.2 i26 
15.0 135 101 11.61 1511 5.1 2.1 41 zZ4 483 5.1 3.9 81.4 '35 
lb.0 144 108 12.U 15bl 5.9 2.0 49 2234 454 4.8 3.6 81.A 144 
11.0 153 115 13.22 ibC9 6.1 2.0 50 2242 428 4.5 3.4 al.’ 153 

18.0 lb2 122 14.00 lb55 6.3 1.9 52 2250 404 4.3 3.2 81.9 lb2 
19.0 111 128 14.78 1lCQ 6.4 1.9 54 2256 2a3 4.0 3.0 a.0 111 
20.0 180 135 15.56 1741 6.6 1.8 55 2262 363 3.8 7.9 8p 1 180 
2S.0 225 Lb9 19.45 19% 1.4 1.6 6.2 22S4 291 3.0 2.3 88.5 225 
30.0 210 203 23.23 2145 8.1 1.5 68 2298 242 2.5 1.9 88.7 270 

35.0 315 236 21.22 2320 8.7 1.4 74 23M 207 2.1 1.6 8p.9 315 
40.0 360 270 31.11 2183 9.3 1.3 W 2315 181 1.9 1.4 89.1 360 
45.0 405 a4 35.00 2631 9.9 1.2 84 2320 161 1.7 1.” 89.2 4@ 
50.0 450 33 38.89 2783 10.4 1.2 w 2324 145 1.5 1.1 1.3 450 

0 0 0 0.00 0. 0 0 0.0 0 
3 0 10 4.62 4. 0 0 2.6 2 
2 0 b 2.98 6. 0 0 2.9 2 
I 31 s2.37 8.4143.1 2 
1 32 5 2.17 9, 5 11 3.3 3 

I 31 4 2.02 IO. 5 19 3.4 3 
1 34 4 1.90 11. 6 21 3.5 3 
1 35 4 I.79 12. 6 23 3.6 3 
1 36 4 1.11 13. 1 25 3.1 3 
0 31 3 1.63 14. 1 21 3.8 3 

0 38 3 1.56 15. 1 29 3.9 3 
0 39 3 I.so lb. e 30 4.0 4 
0 w 3 1.45 11. 8 32 4.1 4 
0 40 3 1.40 18. 9 33 4.2 4 
0 41 3 1.36 19. 9 35 4.3 4 

0 42 3 1.32 20. 9 36 4.3 4 
0 43 3 1.28 21. 10 a 4.4 4 
0 u 3 1.25 22. 10 39 4.5 4 
0 u 3 1.22 22. 10 44 4.6 5 
0 45 3 1.19 23. II 42 4.1 5 

a 41 2 1.f) 25. 12 U 4.8 5 
0 48 2 1.w 27. 12 47 5.0 5 
0 49 2 1.05 29. 13 49 5.1 5 
0 51 2 1.02 r). 14 52 5.3 6 
0 52 2 0.98 32. I4 54 5.4 4 

0 5l 2 0.95 34. 15 57 5.6 b 
0 55 2 0.93 .%. lb 59 5.7 b 
0 56 2 0.90 31. 11 61 5.8 b 
0 62 2 0.80 45.20 72 b.4 7 
0 68 2 0.73 52. 24 82 1.0 8 

0 73 1 0.61 59. 21 92 1.5 
0 79 I 0.63 65. 30 102 8.0 
0 84 I 0.W 70. 34 111 8.4 
0 w I 0.56 78. 31 1% 8.9 

Y 36 9 Be on 40 Ca 

--------------------__________________^_--- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATOMIC NUMBERS: ZP= 4. ZT= 20. ZC= 24.(Cr) 
NEUTRON NUMBERS: NP= 5. NT- 20. NC= 25. 

AP*+1/3= 2.080 AT++l/S= 3.420 
REDUCED MASS NUMBER= 7.35 AP+AT-AC= 49. 

INTERACTION RADIUS RINT= 9.07 fm uo= 1.a Cm 

MATTER HALF-DENSITY RADII Cfmli 
UP= 1.85 CT= 3.59 CT+CP= 5.44 C= 1.22 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP- 2.29 RT= 3.85 

COULOMB RADII Cfml: 
RCP= 2.22 RCT= 3.84 RC=RCP+HCT= 6.06 

BSS-COULOMB POTENTIAL CMcVI: 
VC(r)=l.438*ZP*ZT/r for r>RC 
VC(r)=VO-tc*rr*n for r<RC 
VO= 25.95 MeV K= .05105 n=2.729 
VC(RINT)= 12.7 MeV 

FISSION-TkE= 39. nev 
ASYMM. FISSION-TKE= 22. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.951 McV/fmr+2 PROX-FACTOR= 14.59 MeV 
L-RLG= 48 (ROTATING LIQUID DRGP LIMIT) 
STIFFNESS PARAMETER C= 26.11 HcV/Zi*2 

MASS EXCESSES CMcV/c**21: 
PROJECTILE: 11.4 TARGET: -33.0 
COMPOUND NUCLEUS: -46.8 

FUSION RELATED PARAMETERS: 
R-BARRIER= 8.28 fm V(RB)= 12.8 HeV 
Q-VALUE= 25.1 MeV 
L-CRITICAL= 26. 

1.0 9 1 028 a9 1.6 12.h 0 0 0 180.0 180.0 0.0 0 
2.0 18 15 1.16 550 2.3 8.9 8 451 2W 99.0 86.0 40.5 I2 
3.0 21 22 1.14 673 2.8 7.3 lb 1235 908 47.7 39.5 66.1 24 
4.0 36 29 2.32 778 3.2 6.3 22 14bl 1224 32.0 26.3 14.0 34 
4.5 41 33 2.61 &25 3.4 5.9 24 1128 1324 21.5 22.5 76.3 39 

5.0 45 31 2.W 810 3.6 5.6 26 1824 1401 24.1 19.1 ll.9 U 
5.5 50 40 3.19 912 3.8 5.4 28 1W2 1475 21.5 17.6 79.3 48 
6.0 54 u 3.48 953 3.9 5.1 30 19bb 1498 19.4 15.8 80.3 53 
6.5 59 48 3.77 95-2 4.1 4.9 32 2021 IJU 11.6 14.4 81.2 58 
1.0 63 51 4.05 lOxI 4.3 4.8 33 2061 1284 16.2 13.2 81.9 62 

1.5 68 55 4.35 1064 4.4 4.6 35 214 11W 15.0 12.2 82.5 67 
8.0 72 59 4.44 1101 4.5 4.5 37 2141 1124 13.9 11.4 W.0 11 
8.5 77 62 4.93 1135 4.1 4.3 38 2111 1058 13.0 10.6 83.5 lb 
9.0 81 66 5.21 1168 4.8 4.2 39 21% 999 12.2 10.0 83.9 Bo 
9.5 86 70 5.51 1200 5.0 4.1 41 2222 944 11.5 9.4 84.3 85 

1 32 5 1.71 11. 1 27 3.6 4 
I 33 5 I.64 12. 7 ia 3.1 4 
1 33 5 1.58 13. 8 30 3.8 4 
1 3) 5 1.52 14. 8 31 3.9 4 
I 35 5 I.47 14. 8 33 3.9 4 

10.0 90 13 5.80 123 5.1 4.0 42 2243 899 10.9 8.9 84.6 90 0 35 4 1.43 15. 9 34 4.0 4 
10.5 55 77 6.03 1262 5.2 3.9 43 2263 856 10.3 8.4 84.9 94 0 36 4 1.39 lb. 9 35 4.1 5 
11.0 W 81 6.38 1292 5.3 3.8 U 2280 817 9.8 8.0 85.1 W 0 36 4 1.35 lb. 10 36 4.2 5 
11.5 104 84 6.M 1321 5.4 3.1 44 2296 182 9.3 1.6 85.3 103 0 37 4 1.31 11. 10 38 4.2 5 
12.0 IOB 88 6.95 1350 5.6 3.6 41 2310 149 8.9 1.3 ES.6 108 0 37 4 1.28 18. 10 39 4.3 5 

13.0 111 96 7.53 1105 5.8 3.5 49 233 691 8.2 6.7 85.9 117 
14.0 126 103 8.11 1459 6.0 3.4 51 2358 442 1.5 6.2 86.2 126 
15.0 135 110 8.69 1511 6.2 3.3 53 2376 599 1.0 5.7 86.5 K-5 
lb.0 144 118 9.21 1561 6.4 3.1 56 2392 562 6.5 5.3 86.1 144 
11.0 IS 125 9.85 14d9 6.6 3.1 57 2106 329 6.1 5.0 &5.9 153 

0 38 4 1.22 19. 11 41 4.4 5 
0 39 4 1.17 21. 12 U 4.6 5 
0 40 3 1.13 22. 12 46 4.1 6 
0 41 3 1.09 23. 13 48 4.8 b 

18.0 lb2 132 10.43 lb54 6.8 3.0 59 2419 4W 5.8 4.7 81.1 162 
19.0 111 140 11.01 1?02 1.0 2.9 61 2uO 4?3 5.5 4.5 87.3 171 
20.0 180 141 II.59 1741 7.2 2.8 62 2440 U9 5.2 4.2 87.4 180 
25.0 255 184 14.49 1555 8.0 2.3 70 247? 359 4.1 3.3 87.9 225 
30.0 210 220 11.39 2145 8.8 2.3 78 2501 299 3.4 2.8 88.3 270 

0 42 3 I.05 25. 14 50 4.9 6 

0 43 3 I.02 25. I4 52 5.1 7 
0 44 3 0.W 27. 15 54 5.2 7 
0 u 3 0.96 28. Lb 5l 5.3 7 
0 48 3 0.85 35. 19 67 5.8 8 

35.0 315 257 20.28 ma 9.5 2.1 W iS18 256 2.9 2.4 88.5 3% 
40.0 360 294 23.18 24@ 10.2 2.0 90 2531 P4 2.5 2.1 Ea.1 360 
45.0 405 a1 2b.m 2&s 10.8 1.9 96 2549 199 2.2 1.8 88.9 405 
50.0 450 367 ia.% 2783 II.4 1.8 101 2541 1W 2.0 1.6 W.0 450 

0 52 2 0.77 40. 22 76 6.3 9 

0 56 2 0.71 46. 25 85 6.8 
0 59 2 0.66 51. 29 94 7.2 
0 62 2 0.62 5. 32 103 7.6 
0 66 2 0.99 61. 35 111 8.0 

0 0 0 0.00 0. 0 0 0.0 0 
b 0 24 7.86 3. 0 0 2.5 2 
3 24 I1 3.M 5. 3 b 2.8 2 
2 27 8 2.72 6. 4 14 3.0 3 
1 26 8 2.16 7. 5 11 3.1 3 

I 29 7 2.27 8. 5 19 3.2 3 
1 30 b 2.11 9. 5 21 3.3 3 
1 3Q b 1.99 9. 6 22 3.4 3 
I 31 b 1.8B 10. 6 24 3.4 3 
I 32 5 1.w 11. 1 25 3.5 3 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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*************************************************~ 
# 37 P&on 56Fc 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 4. IT=  2.5. ZC= 30. (In) 
NEUTRON NUMBERS: NP= 5. NT= 30. NC= 35. 

APr+l/3= 2.080 AT**l/3= 3.826 
REDUCED MASS NUnEER- 7.75 AP+AT=AC= 65. 

INTERACTION RADIUS RINT= 9.52 fm RO= 1.61 fm 

MATTER HALF-DENSITY RADII tfm3: 
CP= 1.85 CT= 4.12 CT+CP= 5.97 E= 1.28 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.29 RT= 4.35 

COULOMB RADII Cfml: 
RCP= 2.22 RCT= 4.27 RC=RCP+RCT= 6.49 

BSS-COULOMB POTENTIAL CM&l: 
VCtr)-1.438+ZP+ZT/r for r>RC 
VC(r)=VO-)i*r**n for rwc 
VO= 31.27 MeV K= .04345 n=2.804 
VC(RINT)= 15.7 MeV 

FISSION-TKE= 46. MeV 
ASVMM. FISSION-TKE= 21. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.3’42 MeV/fmcc2 PROX-FACTOR= 15.10 MeV 
L-RLD= 63 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 24.75 MeV/Z+*Z 

MASS EXCESSES CHeV/c**21: 
PROJECTILE: 11.4 TARGET9 -41.4 
COMPOUND NUCLEUS: -65.6 

FUSION RELATED PARAMETERS: 
R-BARRIER= 8.68 fm V(RB)= 15.8 MeV 
Q-VALUE= 15.5 ncv 
L-CRITICAL= 31. 

1.0 9 8 0.49 309 1.7 16.4 0 0 0 180.0 180.0 0.0 0 0 0 
2.0 18 lb 0.99 560 2.4 11.6 0 0 0 180.0 180.0 0.0 0 0 0 
3.0 21 23 1.4 673 2.9 9.5 16 IOU 756 61.5 54.0 59.3 24 3 22 
4.0 36 31 1.97 ?m 3.4 8.2 23 1528 IlsB 39.1 31.5 70.1 3) 2 25 
4.5 41 S 2.22 825 3.6 7.7 25 la 1293 33.9 29.3 73.1 W 2 25 

5.0 45 W 2.47 870 3.8 7.3 28 1814 1400 29.5 25.5 ‘15.3 U 1 2b 
5.5 50 43 2.71 912 4.0 7.0 30 1917 Ia 24.1 22.6 7b.9 48 1 27 
b.0 54 47 2.94 951 4.2 b.7 32 2032 1561 23.5 20.3 78.3 53 1 27 
b.5 59 50 3.21 992 4.3 6.4 24 2073 lb23 21.3 18.4 79.3 58 1 28 
7.0 43 Y  3.45 lm, 4.5 6.2 36 2134 1589 19.5 lb.9 80.2 62 1 28 

7.5 48 3 3.70 1Obb 4.b b.0 38 2187 1483 18.0 15.5 81.0 b7 1 27 
8.0 72 42 3.95 1101 4.8 5.8 W 2232 1391 16.7 14.4 81.6 7! I W 
8.5 77 44 4.19 1135 4.9 5.6 41 2273 1309 15.6 13.4 52.2 76 I 34 
9.0 81 m  4.44 1168 5.1 5.5 43 238 1234 14.6 12.6 32.7 80 I 30 
9.5 Sb 74 4.69 IZOO 5.2 5.3 U 2340 1171 13.7 11.8 83.1 85 1 31 

10.0 90 m  4.93 1232 5.4 5.2 44 2348 1112 13.0 11.2 83.5 89 1 31 
10.5 55 81 5.18 1262 5.5 5.1 47 2394 1359 12.3 10.6 83.9 94 I 31 
11.0 99 85 5.43 1292 5.6 4.9 49 2417 1011 11.7 10.1 84.2 99 0 32 
11.5 104 89 5.67 1321 5.8 4.8 50 2uB 947 11.1 9.6 84.4 1W 0 32 
12.0 108 93 5.92 1-m 5.9 4.7 51 24a 

13.0 117 101 6.41 I405 6.1 4.5 53 2492 
14.0 126 IW b.91 14% 6.3 4.4 9 2521 
15.0 135 llb 7.40 1511 6.6 4.2 58 2544 
lb.0 I44 124 7.89 l5bl b.8 4.1 b0 2567 
17.0 153 132 8.39 1499 7.0 4.0 42 z%b 

18.0 lb2 140 8.8B lb56 7.2 3.9 64 2bw 
19.0 171 147 9.37 1792 7.4 3.8 64 2418 
20.0 180 195 9.87 1747 7.b 3.7 68 2632 
25.0 225 194 12.34 653 8.5 3.3 772ba 
30.0 no 23 14.80 2145 9.3 3.0 % 2715 

35.0 315 271 17.27 2329 10.0 2.8 93 2724 
40.0 340 310 19.74 2483 10.7 2.6 99 2755 
45.0 4% 249 22.20 2437 11.4 2.4 106 27b8 
50.0 43 388 24.U 2783 12.0 2.3 112 2779 

927 10.6 9.1 84.7 IOB 0 23 

8% 9.7 8.4 ES.1 117 0 33 
794 9.0 7.7 85.5 126 0 34 
741 8.3 7.2 &8 135 0 35 
695 7.8 b.7 8b.l 1U 0 35 
4.54 7.3 b.3 86.4 153 0 36 

b18 b.8 5.9 9.b lb2 0 36 
585 6.5 5.6 8b.8 171 0 37 
564 6.1 5.3 a.9 1s 0 38 
4% 4.8 4.2 37.b 225 0 40 
370 4.0 3.5 m.0 270 0 43 

317 3.4 2.9 38.3 315 0 45 
278 3.0 2.6 83.5 360 0 48 
247 2.6 2.3 88.7 405 0 50 
222 2.4 2.0 3S.8 450 0 52 

0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 

17 4.37 4. 3 8 2.2 3 
I2 3.07 5. 4 H 2.4 3 
IO 2.74 5. 4 lb 2.5 3 

9 2.50 b. 5 18 2.b 3 
9 2.31 4. 5 19 2.7 4 
8 2.lb 7. 6 21 2.8 4 
8 2.04 8. b 22 2.8 4 
7 1.93 8. 6 24 2.9 4 

7 1.84 9. 7 25 3.0 5 
7 L7b 9. 7 27 3.1 5 
b 1.69 10. 7 I 3.2 5 
b 1.43 10. 8 29 3.2 5 
6 1.57 II. 8 30 3.3 5 

6 1.52 II. 8 31 3.4 5 
b 1.48 12. 9 33 3.5 b 
5 1.U 12. 9 34 3.5 b 
5 1.W 13. 9 35 3.b b 
5 1.9 14. 10 36 3.7 6 

5 1.39 14. 10 38 3.8 7 
5 1.24 lb. 11 40 3.9 7 
5 1.19 17. 12 43 4.0 7 
4 1.15 18. 12 45 4.1 7 
4 1.11 19. 13 47 4.3 8 

4 I.08 20. 14 49 4.4 8 
4 1.04 21. 14 51 4.5 8 
4 1.02 21. 15 52 4.b 9 
3 O.Pa 24. 18 42 5.1 IO 
3 0.81 31. 21 71 5.5 11 

3 0.75 34. 24 79 5.9 
3 0.70 40. 27 87 6.3 
2 0.44 43. 30 95 b.7 
2 0.42 48. 33 193 7.0 

# 38 9 Be nn 43 cu 

___-___--___-__--___----------------------- 

PARAMETERS INDEPENDENT OF BOMEARDING ENERGY 
-___-___-___-___-___----------------------- 

ATOMIC NUMBERS4 ZP= 4. ZT= 29. ZC= 33. (As) 
NEUTRON NUMBERS: NP= 5. NT= 34. NC- 39. 

AP**1/3= 2.080 AT**l/3= 3.979 
REDUCED MASS NUMBER= 7.88 AP+AT=AC= 72. 

INTERACTION RADIUS RINT= 9.68 fm RO= 1.60 fn 

MATTER HALF-DENSITY RADII Cfmli 
CP= 1.85 CT= 4.31 CT+CP= 6.16 C= 1.29 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.29 RT= 4.53 

COULOMB RADII Cfml: 
RCP= 2.22 RCT= 4.45 RC=RCP+RCT= 6.66 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=l.438*ZP+ZT/r for r>RC 
VC(r)=VO-li*r**n for r<RC 
vo= 33.84 MeV K= .03997 rw2.844 
VC(RINT)= 17.2 HeV 

FISSION-TKE= 50. nev 
ASYMM. FISSION-TKE- 21. tlev 

LIQUID DROP PMAMETERS: 
GAMMA- 0.940 M&/fin+*2 PROX-FACTOR= 15.29 McV 
L-RLD= 68 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 24.38 M&/Z**2 

MASS EXCESSES CMeV/cl*Zl: 
PROJECTILE: 11.4 TARGET: -65.2 
COMPOUND NUCLEUS: -68.9 

FUSION RELATED PARAMETERS 
R-BARRIER= 8.83 fm V(RB)= 17.4 ncv 
Q-VALUE= 15.1 MeV 
L-CRITICAL= 33. 

1.0 9 8 0.44 389 1.7 13.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 18 lb 0.91 80 2.4 12.9 0 0 0 189.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 27 24 1.37 673 3.0 10.5 15 994 b4b 70.2 b2.9 54.9 23 4 21 28 4.87 3. 3 8 2.1 2 
4.0 34 32 1.0 778 3.4 9.1 22 1454 109b 44.3 39.1 b7.9 34 2 24 14 3.25 4. 4 14 2.3 3 
4.5 41 35 2.06 825 3.7 8.6 25 lb33 1216 37.5 33.1 71.2 W 2 25 12 2.69 5. 4 lb 2.4 3 

5.0 45 w 2.29 874 3.9 8.2 28 177b 13b7 32.b 26.6 73.7 43 2 24 11 2.61 5. 5 17 2.5 3 
5.5 so 43 2.51 912 4.0 7.8 30 1891 Mb5 28.8 25.3 75.6 48 1 24 10 2.41 6. 5 19 2.5 4 
ii ii 47 2.74 953 4.2 7.5 33 1997 1547 25.8 22.7 77.1 53 1 27 9 2.24 4. 5 20 2.6 4 
6.5 59 51 2.97 992 4.4 1.2 a zM7 lblb 23.4 20.5 78.3 57 1 27 9 2.11 7. b 22 2.7 4 
7.0 63 55 3.20 1030 4.b b.9 37 2136 tb7b 21.4 18.7 79.3 42 1 2.3 8 2.00 7. b 23 2.8 4 

7.5 48 59 3.43 1044 4.7 
8.0 72 63 3.bb 1101 4.9 
8.5 77 61 3.89 1135 5.0 
9.0 81 71 4.11 lib3 5.2 
9.5 84 75 4.24 1209 5.3 

10.0 (10 w 4.57 I232 5.4 
5.6 
5.7 
5.8 
6.0 

10.5 95 83 4.89 12b2 
11.0 99 87 5.03 1292 
11.5 104 91 5.26 1321 
12.0 1oB 95 5.w 13% 

13.0 117 102 5.94 MC6 
14.0 124 110 6.40 1459 
15.0 135 118 b.86 1511 
lb.0 144 12b 7.31 15bI 
17.0 153 134 7.77 lb09 

5.8 47 24W 1193 14.1 12.4 82.9 W 1 r) 7 1.57 10. 8 31 3.2 5 
5.6 43 24W 1141 13.4 11.7 W.3 94 1 30 6 1.52 11. 9 32 3.3 6 
5.5 50 219z 1089 12.7 11.1 83.7 98 1 31 6 1.43 11. 9 33 3.4 b 
5.4 51 2479 1942 12.1 10.6 84.0 133 1 31 4 1.43 12. 9 39 3.4 6 
5.3 52 2501 993 11.5 10.1 84.2 108 0 31 6 1.40 12. IO 35 3.5 6 

5.1 95 2539 921 10.6 9.2 84.7 117 0 32 6 1.33 13. 10 37 3.b 7 
4.9 a 2572 mb 9.7 8.5 85.1 I24 0 33 5 1.21 14. 11 w 3.7 7 

b.2 
6.4 
b.7 
6.9 
7.1 

4.7 00 2600 799 9.0 7.9 85.5 135 0 33 5 1.22 is. 12 41 3.8 7 
4.6 b2 2b25 749 8.4 7.4 85.8 1U 0 24 5 1.18 lb. 12 43 4.0 8 
4.4 44 2b47 705 7.9 6.9 6.1 153 0 34 5 1.14 17. 13 45 4.1 0 

4.3 44 2444 bb5 7.4 6.5 96.3 lb2 0 35 5 1.10 18. 13 47 4.2 8 
4.2 40 2443 430 7.0 6.1 Bb.5 171 0 35 4 1.07 19. 14 w 4.3 9 
4.1 70 24% 599 bb 5.8 8b.7 180 0 34 4 1.04 20. 15 51 4.4 9 
3.1 80 2755 4W 5.3 4.6 87.4 225 0 35 4 0.92 24. 18 40 4.9 11 
3.3 80 2793 399 4.3 3.8 87.8 270 0 41 3 0.83 W. 21 69 5.3 I2 

13.0 lb2 142 8.23 1b5b 7.3 
19.0 171 150 8.69 1702 7.5 
20.0 189 198 9.14 1741 7.7 
25.0 225 197 II.43 1955 8.6 
30.0 270 234 13.71 2145 9.4 

25.0 315 276 lb.00 2320 10.2 
40.0 340 315 I.29 2433 10.9 
45.0 105 w 20.57 2&37 11.6 
50.0 450 w4 n.84 2m3 12.2 

lwlu lku w - mvc l/h 

6.7 38 2195 1598 19.7 17.3 80.2 67 1 28 8 1.90 8. 7 25 2.9 5 
b.5 40 2247 1459 18.3 lb.0 89.9 71 1 29 61.82 8.7.262.9 5 
6.3 42 2292 1410 17.0 14.9 81.5 lb I 29 7 1.74 9. 7 27 3.0 5 
6.1 u 2332 1331 15.9 14.0 32.0 89 1 29 7 1.6% 9. 8 28 3.1 5 
5.9 45 23b3 1261 15.0 13.1 62.5 85 1 33 7 1.62 10. 8 29 3.2 5 

3.1 9b 2319 342 3.7 3.2 39.1 315 0 43 3 0.7b P. 24 77 5.7 
2.9 103 2839 299 3.2 2.8 30.4 360 0 45 3 0.71 3% 27 85 b.l 
2.7 IW 2054 264 2.9 2.5 59-b 4C8 0 47 3 0.U 40. 30 93 b.4 
2.b 115 2% 239 2.6 2.2 88.1 450 0 w 3 0.43 44. 33 101 6.7 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

Y  39 9 Be on 92 Me 

_____________-__-_______________________--- 

PARAMETERS INDEPENDENT OF BOt4BARDING ENERGY 
-_-------L--------_------------------------ 

ATOMIC NUHBERS: ZP= 4. ZT= 42. ZC= 46.1Pd) 
NEUTRON NUMBERS: NP= 5. NT= 50. NC= 55. 

AP**1/3= 2.080 AT*+l/3= 4.514 
REDUCED MASS NUMBER= 8.20 AP+AT=AC=iOl. 

INTERACTION RADIUS HINT=l0.26 fm RO= 1.56 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 1.85 CT= 5.00 CT+cP= 6.85 F= 1.35 

EQUIVALENT SHARP SURFACE RADII Cfml: 
Rp= 2.29 RT= 5.20 

COULOMB RADII Cfml: 
RCP= 2.22 RCT= 5.08 HC=RCP+RCT= 7.B 

RSS-COULOMB POTENTIAL [WrVl: 
VC(r)=l.43scZp*ZT/r for r>RC 
UC:(r)-VO-k*rx*n for rCRC 
vo= 44.15 MeV K= .02821 n=3.004 
VC(RINT)= 23.5 WcV 

FISSION-TKE= 71. WeV 
FISVWM. FISSION-TKE= 23. wcv 

LIQUID DROP PARAMETERS: 
GAMMA= 0.938 MeV/fm+rZ PROX-FACTOR= 15.92 WeV 
L-RLD= 83 (ROTATIN LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 23.42 WeV/Z**2 

MASS EXCESSES CW~V/clr21: 
PROJECTILE: 11.4 TARGET: -87.5 
COBPOUND NUCLEUS: -85.2 

FUSION RELATE0 PARAWETERS: 
R-BARRIER= 9.34 fm V(REl)= 23.9 wev 
Q-VALUE= ‘9.0 tlev 
L-CRITICAL= 39. 

WV ELM Ecm i5auw , t FlO lJ8tIsa#,soAsW-mWi.P IP-LTEP-WE~~~TEFWETA’ T&I EREN--fNmPM.lT 
--- 

1.0 9 8 0.35 389 1.8 26.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 18 lb 0.70 80 2.5 18.7 0 0 0 18O.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 27 25 1.54 673 3.1 15.3 7 184 79 133.8 lB.5 23.1 20 7 18 74 13.12 2. 2 7 1.6 2 
4.0 36 33 1.39 Tl8 3.6 13.2 20 IO29 744 69.2 63.2 8.9 32 4 23 25 4.38 3. 4 12 1.8 3 
4.5 41 37 1.57 825 3.8 12.5 23 1299 PM 56.0 51.6 b2.0 38 3 24 21 3.M 3. 4 14 1.9 3 

5.0 45 41 1.74 870 4.0 11.8 27 1514 1143 47.6 43.7 bb.2 43 2 25 18 3.18 4. 4 16 2.0 3 
5.5 50 45 1.92 912 4.2 11.3 30 lb87 1zBB 41.4 3&O 69.3 47 2 25 lb 2.65 4. 5 17 2.1 4 
6.0 54 49 2.09 953 4.4 10.8 33 1831 1109 3b.7 33.6 71.6 52 2 26 15 2.63 5. 5 19 2.1 4 
6.5 59 53 2.26 59.2 4.6 10.4 35 1953 1512 33.0 30.2 73.5 57 2 26 14 2.44 5. A 20 2.2 4 
7.0 A3 57 2.44 1030 4.7 10.0 37 2056 1599 31.0 27.4 75.0 b2 1 27 13 2.29 5. A 21 2.3 5 

7.5 A8 61 2.61 1066 4.9 9.7 45 2145 1675 27.4 25.1 76.3 bb 1 27 I? 2.16 A. A 22 2.4 3 
8.0 72 M 2.79 1101 5.1 9.4 42 2223 1742 25.3 23.1 77.3 71 1 27 12 2.05 A. 7 24 2.4 5 
8.5 77 m 2.96 1135 5.2 9.1 u 2292 1798 23.5 21.4 78.3 75 1 28 11 1.96 A. 7 25 2.5 5 
9.0 81 74 3.13 llta 5.4 8.8 46 232 1698 21.9 20.0 79.0 80 1 28 11 1.88 7. 7 26 2.6 5 
9.5 86 78 3.31 1200 5.5 8.6 47 2407 la 20.5 18.7 79.7 85 1 28 10 1.80 7. 8 27 2.6 A 

10.0 90 82 3.40 1232 5.7 8.4 49 248 1528 19.3 17.6 80.3 W 1 28 10 1.74 8. 8 28 2.7 A 
10.5 95 86 3.M 1262 5.8 8.2 51 2459 1455 18.3 lb.6 80.9 94 t 29 10 1.48 8. 8 29 2.7 A 
11.0 99 90 3.83 1292 5.9 8.0 52 X539 1389 17.3 15.8 81.4 98 1 29 9 1.63 8. 9 30 2.8 A 
11.5 IO4 94 4.01 1321 b.1 7.8 54 2515 1329 16.4 15.0 81.8 lO3 1 3 9 1.5O 9. 9 31 2.9 7 
12.0 108 98 4.18 1350 6.2 7.6 54 2a 1273 15.6 14.3 $2.2 107 1 29 9 1.54 9. 9 32 2.9 7 

13.0 117 107 4.53 MO5 6.5 7.3 59 2b& 1175 14.3 13.0 81.9 116 1 33 8 1.46 10. 10 24 3.0 7 
14.0 126 115 4.88 1459 b.7 7.1 bl 2716 IO91 13.1 12.0 E3.4 125 1 xl 8 1.39 10. 10 36 3.1 7 
15.0 135 123 5.22 1511 6.9 6.8 b4 27% 
16.0 144 131 5.57 1561 7.2 6.6 67 2797 
17.0 1% 139 5.92 lbO9 7.4 6.4 A9 2itN 

18.0 lb2 148 6.27 lb5b 7.6 6.2 72 2859 
19.0 171 1% A.62 17O2 7.8 6.1 74 2885 
20.0 180 lb4 6.97 1747 8.0 5.9 76 2909 
25.0 225 205 8.71 1955 9.0 5.3 87 2Wl 
30.0 270 24b 10.45 2145 9.8 4.8 96 3055 

35.0 315 287 12.19 2320 10.6 4.5 IO4 3% 
40.0 344 328 13.93 24&3 11.3 4.2 112 3127 
45.0 4C6 369 ISA7 263) 12.0 3.9 119 3150 
55.0 150 410 17.41 27S 12.7 3.7 126 3169 

._ . . 
1018 12.2 11.1 83.9 135 0 31 8 1.33 11. 11 33 3.2 8 
9s 11.3 10.3 84.3 144 0 31 7 1.28 12. 12 4O 3.3 8 
899 10.6 9.7 81.7 153 0 37 7 1.23 12. 12 41 3.4 9 

849 10.0 9.1 85.0 162 0 32 7 1.19 13. 13 43 3.5 9 
801 9.4 8.6 85.3 171 0 32 7 I.16 14. 13 45 3.6 9 
7t4 8.9 8.1 85.6 l&3 0 33 A 1.12 14. I4 47 3.7 10 
611 7.0 6.4 86.5 225 0 34 A 0.99 18. 17 55 4.1 11 
509 5.8 5.3 87.1 270 0 36 5 0.89 21. 20 A3 4.5 13 

4% 4.9 4.5 87.5 315 0 37 5 0.82 24. 23 71 4.8 
382 4.3 3.9 87.9 360 0 39 4 0.76 27. 26 78 5.2 
339 3.8 3.4 88.1 105 40 4 0.72 30. 29 85 5.5 
305 3.4 3.1 88.3 450 

: 
41 4 0.68 33. 32 92 5.8 

*******+*********1(***************~**************~ -w--m-- 

# 40 Y  He un 103 as 

~_-_-----_----_--_______________________~~~ 

PARAMETERS INDEPENDENT 0~ SOWBARGING ENERGY 
-_-__--__-__--_--_______________________~~~~ 

98tonlcmG 9Lon IOSA, 

---_---_-___l -- 
El/L! Elm Ecn EOWH: P k ETA !-MSfktYt~Iw(W U’-LTEP~ET~l~ElI)’ Tyf E-EltBC-MmPlUl 
----I_-- 

ATOPlIC NUWBERS: ZP= 4. ZT= 47. ZC= 51,(Sb) 
NEUTRON NUMBERS: NP= 5. NT= 61. NC= 66. 

APrrl/3- 2.080 AT+rl/3= 4.762 
REDUCED WASS NUMBER= 3.31 AP+AT=AC=~~~. 

1.0 9 8 0.32 239 1.8 29.6 0 0 0 180.0 180.0 0.0 0 
2.0 18 17 0.65 550 2.6 20.9 0 0 0 180.0 1sxo.o 5.0 0 
3.0 27 25 0.97 673 3.1 17.1 0 0 0 188*0 18w.o 0.0 0 
4.0 34 33 1.29 778 3.6 14.8 18 879 627 78.2 73.6 50.9 32 
4.5 41 37 1.46 8z 3.9 14.0 23 1187 878 63.2 59.1 58.4 37 

INTERACTION RADIUS RINT=~O.S~ fm RO= 1.54 fm 

HATTER HALF-DENSITY RADII Cfml: 
CP= 1.85 CT= 5.32 CT+CP= 7.17 c= 1.37 

5.0 45 42 1.62 870 4.1 13.2 26 1431 1078 53.2 49.6 b3.4 42 
5.5 50 46 1.78 912 4.3 12.6 30 lb29 1243 4b.l 42.8 67.0 47 
6.0 54 50 1.94 9% 4.5 12.1 a 1793 1380 4Q.b 37.7 69.7 52 
6.5 59 54 2.10 992 4.6 11.6 35 1931 i49b 36.4 33.7 71.8 57 
7.0 A3 58 2.27 1030 4.8 11.2 38 2O49 1555 33.0 30.5 73.5 62 

EQUIVALENT SHARP SURFACE RADII cfmi: 7.5 60 A2 2.43 1W 5.0 10.8 4O 21% 1bBl 30.1 27.9 74.9 bb 
RP= 2.29 RT= 5.50 8.0 72 AA 2.59 1101 5.1 10.5 42 2239 1756 27.7 25.7 76.1 71 

COULOMB RADII Cfml: 
RC’P- 2.22 RCT= 5.34 RC=RCP+RC:T= 7.55 

BSS-CoULOWE POTENTIAL C&VI: 
VC(~)=1,438*ZP+ZT/~ for v>RC 
Vc(r)=VO-K+rsxn for viRC 
vo= 47.57 nav k= .O2532 n=3.033 
VC:(RINTl= 25.7 MeV 

FISSION-TKE= 79. wev 
ASYMM. FISSION-TKE= 23. nev 

LIQUID DROP PARAMETERS: 
ciAW)lcI= 0.924 WeV/fm+w2 PROX-FACTOR= 15.94 McV 
L-RLD= 91 (ROTATINo LIQUID DRoP LIMIT) 
STIFFNESS PARAMETER C= 23.11 MeV/Zx+Z 

8.5 n 71 2.75 1135 5.3 10.2 44 2317 1823 25.7 23.8 77.1 75 
9.0 81 75 2.91 1168 5.5 9.9 47 2346 l@ 24.0 72.2 78.0 80 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

13.0 
14.0 
15.0 
16.0 
17.0 

79 3.07 law 5.6 9.6 18 2448 1785 72.4 20.7 18.8 85 

83 3.24 122 5.7 9.4 so 2504 16% 21.1 19.5 79.5 w 
87 3.w) 1262 5.9 9.1 52 2951 1615 19.9 18.4 80.1 94 
91 3.56 1292 6.0 8.9 54 2599 1% 18.8 17.4 80.6 98 
96 3.72 IL?21 A2 8.7 55 2640 1474 17.9 16.5 81.1 1O3 

100 3.88 1350 6.3 8.5 57 2b78 1413 17.0 15.7 81.5 107 

108 4.21 14c% 6.6 8.2 60 2745 13U4 15.5 14.3 82.2 116 
116 4.53 1459 6.8 7.9 A3 2802 1211 14.3 13.2 62.9 125 
la 4.85 1511 7.0 7.6 bb 2851 113) 13.2 12.2 a.4 134 
133 5.18 101 7.3 7.4 A9 2891 1M9 12.3 11.3 gt9 144 
141 5.56 1609 7.5 7.2 71 2931 997 11.5 10.6 84.3 153 

154 5.83 1b5b 7.7 7.0 74 2965 942 10.8 10.0 84.6 lb2 

MASS EXCESSES CWeV/ccr23: 
PROJECTILE; 11.4 TARGET: -87.1 
CCIMPOUND NUCLEUS: -89.0 

86 

90 
55 
99 

104 
108 

117 
126 
135 
144 
153 

162 
171 
I80 
225 
275 

FUSION RELATED PARAHETERS: 
R-BARRIER= 9.59 fm V(RE)= 26.0 wev 
Q-VALUE- 12.8 MeV 
L-CRITICAL= 41. 

18.0 
19.0 
a.0 
25.0 
3.0 

8.0 
40.0 
45.0 
50.0 

158 6.15 t7O2 7.9 6.8 76 29% 89.2 10.2 9.4 84.9 171 
166 6.47 1147 8.1 6.6 79 CV2l S47 9.6 8.9 ES.2 LB0 
208 8.09 1955 9.1 5.9 90 3122 678 7.6 7.0 86.2 2E 
249 9.71 2145 10.0 5.4 99 3189 5h5 6.2 5.8 8b.9 270 

291 11.33 p20 10.7 5.0 108 3236 484 5.3 4.9 87.3 315 
332 12.95 m  11.5 4.7 llb 327l 423 4.6 4.3 87.7 M 
374 14.56 2637 12.2 4.4 124 XBO 376 4.1 3.8 BB.0 105 
415 16.18 2783 12.8 4.2 131 3319 339 3.7 3.4 88.2 450 

315 

iii 
(50 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
4 22 31 5.00 3. 4 12 1.8 3 
3 23 25 4.02 3. 4 13 1.9 4 

3 24 21 3.45 3. 4 15 1.9 4 
2 25 19 3.07 4. 5 I7 2.0 4 
2 25 17 2.79 4. 5 18 2.1 4 
2 26 lb 2.58 4. A I9 2.1 5 
I 26 15 2.41 5. A 20 2.2 5 

I 27 14 2.27 5. A 22 2.3 5 
1 27 13 2.15 5. 7 23 2.3 A 
I 27 13 2.O5 A. 7 24 2.4 6 
1 27 12 1.96 A. 7 23 2.4 b 
1 28 12 1.88 A. 7 26 2.5 A 

I 20 11 1.81 7. 8 27 2.6 7 
I 28 II 1.75 7. 8 28 2.6 7 
I 20 II 1.69 7. 8 29 2.7 7 
1 29 10 I.64 7. 9 30 2.7 8 
1 29 10 1.60 8. 9 31 2.8 8 

1 29 9 1.51 8. 10 33 2.9 8 
1 30 9 1.44 9. 10 35 3.0 9 
1 30 9 1.33 10. 11 36 3.1 9 
0 30 8 1.33 10. 11 38 3.2 10 
0 31 8 1.28 11. 12 4O 3.2 10 

0 31 8 1.23 Il. 13 42 3.3 11 
0 31 7 1.19 12. 13 43 3.4 11 
0 32 7 1.16 12. 14 45 3.5 12 
0 33 A 1.02 IS. 17 53 3.9 14 
0 34 b 0.92 18. 20 Al 4.2 15 

0 35 5 0.84 21. 23 68 4.6 
0 37 5 0.78 23. 25 75 4.9 

; 38 39 5 4 0.76 0.74 28. 26. 18 31 82 w 5.1 5.4 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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a 41 9 Bc on 140 C* 

PhRAMETERS INDEPENDENT GF BOMBARDING ENERGY 
-__---_------------------------------------ 

ATGMIC NUHBERS: ZP- 4. ZT- 58. ZC= 62.(Sm) 
NEUTRON NUHBERS: NP= 5. NT= 82. NC= 87. 

AP**l/3= 2.080 AT**l/3= 5.192 
REDUCED MCISS NUMBER= 8.46 EIP+AT=CIC=149. 

INTERCICTIGN RADIUS RINT=il.OO Cm RO- 1.51 fm 

MATTER HALF-DENSITY R&D11 Cfml: 
CP= 1.85 CT- 5.87 CT+CP= 7.72 C= 1.41 

EQUIVCILENT SHCIRP SURFACE RCIDII Cfnl: 
RP- 2.29 RT- 4.04 

COULOMB RCIDII tfml: 
RCP- 2.22 RCT= 5.82 RC=RCP+RCT= 8.03 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=1.438*ZP+ZT/r for r>RC 
VC(r)=VO-K*rr*n for r<RC 
vo= 54.85 tlev K= .02001 n-3.120 
VC(RINT)= 30.3 M&J 

FISSION-TKE- 100. llcv 
ASYMM. FISSION-TKE= 24. HeV 

LIQUID DROP PARAMETERS: 
GAMHFL- 0.904 McV/fm**2 PROX-FACTOR= 15.98 HeV 
L-RLD= 94 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 22.70 McV/Zr+2 

MASS EXCESSES CMeV/c**23: 
PROJECTILE: 11.4 TARGET: -88.2 
COMPOUND NUCLEUS: -76.4 

FUSION RELATED PC\RANETERS: 
R-BARRIER=lO.Ol fm V(RB)= 30.7 MeV 
Q-VALUE= -0.4 ncv 
L-CRITICAL= 46. 

B./r EWIEWEOIAC P k El0 UMUSWlB.TU5QDQlW-lP W+lEP-WEl~E9WElA’ TW E-FREN-ENTElPNR.1 

1.0 9 a 0.28 389 1.8 a.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.08 0. 0 0 0.0 0 
2.0 18 17 0.Y 554 2.b 25.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 27 ZL 0.84 b73 3.2 21.1 0 0 0 lm.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 36 34 1.12 778 3.7 la3 13 454 289 109.1 K6.b S.4 31 5 22 51 7.78 2. 3 11 1.3 3 
4.5 II 38 1.25 Ei?- 3.9 17.2 19 840 604 83.2 79.b 48.4 36 4 23 34 5.n 2. 4 12 1.4 4 

5.0 4S 42 1.39 870 4.1 lb.3 24 llbl 860 68.2 M.8 s9 42 3 24 n 4.19 3. 4 14 1.5 4 
5.5 50 47 1.53 9l2 4.3 IS.6 28 1414 lob8 S.0 55.0 (1.0 47 3 25 26 3.U 3. 5 15 Lb 4 
6.0 54 51 1.67 s53 4.5 14.9 32 lb24 1241 50.) 47.8 M.7 52 2 26 24 3.23 3. 5 17 1.6 5 
b.5 59 56 1.81 9% 4.7 14.3 35 1800 1388 44.9 42.4 b7.b 57 2 26 21 2.92 3. 5 18 1.7 5 
7.0 63 59 1.95 IMO 4.9 13.8 39 1950 1513 40.4 28.1 b9.8 bl 2 26 28 2.b9 4. b 19 1.8 5 

7.5 68 63 2.W 1U4 5.1 13.3 40 ZOBO lb22 %.7 34.b 71.6 4b 2 27 18 2.52 4. b 28 1.8 b 
8.0 72 63 2.23 1101 5.2 12.9 43 2193 1717 33.7 31.7 73.2 71 I 27 17 2.37 4. 6 21 1.9 b 
8.5 77 72 2.37 1135 5.4 12.5 45 2293 1801 31.1 29.3 74.5 75 1 27 lb 2.24 4. 7 22 2.0 b 
9.0 81 7b 2.51 1168 5.5 12.2 47 Pn 1876 28.9 27.2 75.b 80 1 27 lb 2.14 5. 7 23 2.0 7 
9.5 86 88 2.65 1238 5.7 11.9 W 2460 1943 27.0 25.4 76.5 84 1 28 152.05 5.7242.1 7 

10.0 90 ES 2.79 123 5.8 11.6 51 2531 199b a3 23.8 77.4 89 1 28 14 1.96 5. 8 25 2.1 7 
10.5 95 W 2.93 Ub2 b.0 .11.3 53 2995 1901 23.8 22.4 78.1 94 I 28 14 1.89 5. 8 26 2.2 7 
11.0 99 93 3.07 12% 6.1 11.0 55 2653 1815 72.5 21.2 78.7 94 1 28 13 I.83 6. 8 27 2.2 8 
11.5 104 97 3.21 1321 b.3 10.8 57 270 173b 21.3 24.1 79.3 IO3 1 28 13 I.77 6. 9 ZB 2.3 8 
12.0 108 101 3.35 1350 6.4 10.5 59 2B4 lbb3 20.3 19.1 79.9 107 1 29 13 I.72 6. 9 29. 2.3 8 

13.0 117 110 3.62 14E b.7 10.1 b2 2839 1535 18.4 17.3 83.8 116 I 29 12 I.62 7. 9 31 2.4 9 
14.0 126 118 3.90 1459 b.9 9.8 64 2912 1424 lb.9 15.9 81.5 125 I 29 II 1.34 7. 10 33 2.5 9 
15.0 135 I27 4.18 1511 7.2 9.4 69 2975 1331 15.6 14.7 82.2 13) I 30 II 1.47 8. II 34 2.6 10 
lb.0 144 135 4.44 15bl 7.4 9.1 72 3w8 1247 14.5 13.7 52.7 143 1 3l 10 I.41 8. II 36 2.7 10 
17.0 153 I44 4.74 lb09 7.6 8.9 74 3078 II74 13.6 12.8 83.2 153 0 r) IO 1.36 9. I2 38 2.8 11 

18.0 lb2 152 5.02 lb54 7.8 8.6 77 3121 1109 12.7 12.0 83.) lb2 0 30 10 1.31 9. I2 39 2.9 II 
19.0 171 lb1 5.30 17M 8.1 a4 80 3159 1050 12.0 11.3 84.0 171 0 31 9 1.27 9. 13 41 2.9 12 
20.0 188 lb9 5.58 1747 8.3 8.2 82 3194 994 11.3 10.6 84.3 180 0 31 9 1.23 10. I4 42 3.0 12 
25.0 225 211 6.97 1955 9.2 7.3 94 ?a4 790 8.9 a3 55.6 225 0 32 8 1.07 12. lb 50 3.4 1s 
30.0 no 254 8.36 2145 10.1 b.7 105 3409 4b5 7.3 6.9 8b.3 270 0 33 7 0.97 14. 19 57 3.7 17 

35.0 315 296 9.76 2310 10.9 b.2 114 3470 574 b.2 5.8 86.9 315 0 34 7 0.89 17. 22 64 4.0 
40.0 368 338 11.15 2483 11.7 5.8 123 3516 499 5.4 5.1 87.3 Ibo 0 35 6 0.82 19. 25 71 4.3 
45.0 405 381 12.55 2t37 12.4 5.4 131 3558 443 4.8 4.5 87.6 46 0 3b 6 0.77 21. 28 78 4.5 

W 42 9 Be on 154 Sm 9 88 9” 154 % 9hvn154SI 

PRRAHETERS INDEPENDENT OF BOHBARDING ENERGY 

ATOMIC NUHBERS: ZP= 4. ZT= b2. ZC= 46.cD.v) 
NEUTRON NUMBERS: NP= 5. NT= 92. NC- 97. 

FIp**1/3= 2.080 RT*+1/3= 5.360 
REDUCED MASS NUMBER= 8.50 AP+BT=AC=163. 

INTERACTION RADIUS RINT-11.18 fm RO= 1.50 fm 

MRTTER HALF-DENSITY RADII Cfmli 
CP= 1.85 CT= 6.09 CT+CP- 7.94 C= 1.42 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP- 2.29 RT= 4.25 

CGULOMB RADII Cfml: 
RCP= 2.22 RCT= 6.00 RC=RCP+RCT= 8.21 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VCtr)=VO-Krr+*n for r<RC 
vo- 57.26 HcV K= .01855 n=3.141 
VC(RINT)= 31.9 HeV 

FISSION-TKE= 108. McV 
PISYMtl. FISSION-TKE= 25. tlcV 

LIQUID DROP PARAMETERS: 
GCINNA= 0.890 MaV/fm+r2 PROX-FCICTOR- 15.87 HeV 
L-RLD= 95 (ROTATING LIQUID DROP LItlIT) 
STIFFNESS PARAMETER C= 22.58 H&J/Z**2 

MC)SS EXCESSES tMcV/c+*21: 
PROJECTILE: 11.4 TARGET: -72.1 
COMPOUND NUCLEUS: -65.3 

FUSIGN RELATED PARAMETERS: 
R-BC\RRIER=lO.lS fm ‘.‘(RB)= 32.3 MeV 
Q-VPILUE- 4.6 ncv 
L-CRITICAL= 47. 

1.0 
2.0 

i:“o 
4.5 

5.0 
5.5 
b.0 
b.5 
7.0 

7.5 
8.0 
8.5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

13.0 
14.0 
15.0 
16.0 
17.0 

18.0 
19.0 

2: 
30.0 

35.0 
40.0 
45.0 
50.0 

9 9 0.27 389 1.9 39.1 0 0 0 180.0 180.0 0.0 
18 17 0.53 950 2.6 27.6 0 0 0 180.0 180.0 0.0 
27 26 0.80 b73 3.2 22.5 0 0 0 180.0 lm.o 0.0 
3b 34 1.07 778 3.7 19.5 10 288 lbs 124.5 121.7 27.7 
41 8 1.8 825 3.9 18.4 18 723 508 91.5 88.2 44.2 

45 43 I.33 870 4.2 17.5 23 1063 783 74.0 70.8 53.0 
50 47 1.47 912 4.4 lb.7 27 1337 1407 62.5 59.6 58.8 
54 51 1.M 553 4.6 15.9 31 1561 1194 54.2 51.6 62.9 
59 55 1.73 992 4.7 15.3 34 1756 135.3 48.0 45.6 bb.0 
K ho 1.87 Iwo 4.9 14.8 37 1918 1188 43.0 40.8 68.5 

68 64 2.44 1w 
72 68 2.13 1101 
77 72 2.27 1125 
81 n 2.44 11b8 
86 81 2.53 1200 

90 05 2.67 1232 

s.1 14.3 40 2059 Mob 39.0 37.0 70.5 
5.3 13.8 43 2181 1709 35.7 33.9 72.1 
5.4 13.4 45 2289 l8W 33.0 31.2 73.5 
3.1 13.0 48 ZB5 1890 30.6 29.0 74.7 
5.7 12.7 54 2470 1953 2&5 27.0 75.7 

5.9 12.3 52 %7 2818 26.7 25.3 76.6 
95 W 2.80 1262 b.0 12.1 54 816 2409 25.2 23.8 77.4 
99 94 2.93 1292 6.2 11.8 56 2b79 1918 23.8 22.5 78.1 

104 9s 3.07 1321 b.3 11.5 58 2736 1831 22.5 21.3 78.7 
108 IO2 3.20 13y) 6.4 11.3 b0 27W 1753 21.4 20.2 79.3 

117 111 3.47 1405 47 10.8 43 2881 lb23 19.4 18.4 80.3 
126 119 3.73 1459 7.0 10.4 67 29b0 1507 17.8 lb.9 81.1 
135 128 4.00 1511 7.2 10.1 74 %28 Iw16 16.5 15.6 81.8 
144 136 4.2b 1551 7.4 9.8 73 3088 1318 15.3 14.4 82.4 
;a 145 4.53 1609 7.7 9.5 7b 3140 1241 14.3 13.5 P.9 

lb2 153 4.80 lb56 7.9 9.2 78 3187 1172 13.4 12.6 m.3 
171 lb2 5.u 17Qz 8.1 9.0 81 3E3 1110 12.6 11.9 s3.7 
lm 170 5.a 1747 8.3 8.7 84 3zbb lM6 11.9 11.2 84.1 
225 213 6.M 198 9.3 7.8 9b 3407 M4 9.3 8.8 85.3 
270 255 8.00 2145 10.2 7.1 107 3500 703 7.7 7.2 8b.2 

315 2% 9.33 2320 11.0 b.6 116 5566 602 4.5 6.1 8b.7 
360 340 IO.64 2403 11.8 b.2 125 3515 527 5.b 5.3 87.2 
kc-6 383 12.00 2b37 12.5 5.8 134 3653 469 5.0 4.7 87.5 
450 47S 13.33 2783 13.2 5.5 141 3683 422 4.5 4.2 87.8 

0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 

3i 0 b 2; 78 0 10.24 0.00 0. 2. 0 3 10 0 0.0 1.4 0 4 
36 4 23 45 5.86 2. 4 I2 1.5 4 

42 3 24 35 4.53 2. 4 14 1.5 5 
47 3 25 38 3.8) 3. 5 15 1.6 5 
52 2 26 2b3.37 3. 5 lb 1.7 5 
56 2 26 24 3.05 3. 5 17 1.7 6 
61 2 26 22 2.81 3. 6 19 1.8 b 

64 2 n ?o 2.61 4. b 20 1.8 b 
71 1 27 19 2.45 4. 6 21 1.9 7 

2 1 1 27 28 18 17 2.32 2.21 4. 4. 7 7 22 23 2.0 1.9 7 7 
84 I 28 lb 2.11 4. 7 24 2.0 8 

w I 28 lb 2.02 5. 8 25 2.1 8 
94 120 15 1.95 5. 8 26 2.1 8 
98 1 20 I5 1.88 5. 8 n 2.2 9 

lrn 1 28 I4 I.82 5. 9 27 2.2 9 
107 1 29 14 1.76 b. 9 28 2.3 9 

II6 I 29 13 1.M 6. 9 30 2.4 10 
125 1 29 12 1.58 6. 10 32 2.5 11 
I34 I 29 12 1.51 7. 11 33 2.5 II 
I43 I 38 11 1.u 7. 11 35 2.6 12 
153 0 33 II 1.39 8. 12 37 2.7 12 

lb2 0 30 10 1.34 8. 12 38 2.8 13 
171 0 m  IO 1.29 9. 13 4 2.9 14 
E 0” 32 31 10 8 1.10 1.25 11. 9. lb 13 49 41 2.9 3.3 17 14 

273 0 33 8 0.W 13. 19 56 3.6 19 

315 0 33 7 0.98 15. 22 63 3.9 
360 0 31 6 0.84 17. 25 m  4.1 
kc6 035 b 0.79 19. 28 76 4.4 
454 0 36 6 0.74 21. 30 8) 4.b 

k”,” k” tw - luvc t/t. - I J a kr dnk, lwllwllhv - nn I*v -wt Iw - 



W. W. WILCKE et al. Heavy-Ion Reaction Parameters 

TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

I) 43 9 Be on 165 Ho 

-_-___-___-__--__--_____________________--- 
PARAUETERS INDEPENDENT OF BOMBARDING ENERGY 
-_--__--__--_-____------------------------- 

ATOMIC NUMBERS: ZP= 4. IT=  67. ZC= 71.fLu) 
NEUTRON NUtl8ERS: NP= 5. NT= 98. N&103. 

AP+rl/3= 2.086 ATr*l/3= 5.485 
REDUCED MASS NUMBER= 8.53 AP+AT=AC=i74. 

INTERACTION RADIUS RINT=I1.31 fm RO= 1.50 fm 

MATTER HALF-DENSITY RADII Cfm3: 
CP= 1.85 CT= 6.25 CT+CP= 8.10 c= 1.43 

EWIVALENT SHARP SURFACE RADII cfmi: 
RF= 2.29 RT= 4.41 

COULOMB RADII Cfml: 
RCP= 2.22 RCT= 6.15 RC=RCP+RCT= 8.37 

BSS-COULOMB POTENTIAL CMeVl: 
VCtrJ=l.43sxZP+ZT/r for r->RL 
VC(rJ=VO-K+r+in for r<RC 
‘JO= 40.52 t4cV k= .01670 n=3.1s4 
VC(RINTJ= 34.1 MeV 

FISSION-TKE= 119. nev 
ASYMH. FISSION-TKE= 2s. ncv 

LIGUID DROP PARAMETERS: 
GAMMA- O.Y94 JWJ/fm++2 PRCIX-FACTOR= lb.04 MeV 
L-RLD= 88 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER Cs 22.50 JleV/Zxr” 

IIASS EXCESSES CHeV/c+rZl: 
PROJECTILE: 11.4 TARGET: -b3.7 
COWPOUND NUCLEUS: -53.8 

FUSION RELATED PARAMETERSr 
R-BARRIER=lO.29 fn V(RBJ= 34.5 nev 
G-VALUE= 1.4 II& 
L-CRITICAL= 49. 

* 44 9 Rc on 181 Ta 

PARAMETERS INDEPENVENT OF BOJIBARDINO ENEROY 
-_-__--_--_~______---~~~~~~~~~~~-~~~~-~~~~~ 

ATONIC NUPIBERS: ZP= 4. ZT= 73. zc= 77.<Ir) 
NEUTRON NUMBERS: NP= 5. NT=10s. N&113. 

AP*+1/3= 2.OW AT**l/3= 5.657 
REDUCED MASS NUMBER= 8.57 AP+AT=AC=lYO. 

INTERACTION RADIUS RIN:-Il.50 fm RO= 1.49 fm 

MATTER HALF-DENSITY RADII tfnlr 
CP= 1.89 CT= 6.47 CT+CP= 8.32 C= 1.44 

EQUIVALENT SHARP SURFACE RADII rfd: 
RP= 2.29 RT= 6.62 

COULOMB RADII Cfml: 
RCP= 2.22 RCT= 6.35 RC*RCP+RCT= 8.57 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=l.43838+ZPrZT/r for r,RC 
VC(r)=VO-Kirrcn for r<RC 
vo= 64.19 MeV K.= .01487 n=3.22.5 
VC(RINTJ= 36.5 MeV 

FISSION-TKE= 133. nev 
ASVMH. FISSION-TKE= 26. MeV 

LIQUID DROP PARAMETERS: 
GAMMA- 0.891 McV/fmnc+2 PROX-FACTOR= 16.10 MeV 
L-RLD= 86 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAJ’JETER C= 22.39 M&/Z*+2 

MASS EXCESSES CMcV/c*s2Ir 
PROJECTILE: 11.4 TARGET: -46.0 
C’OIIPOUND NUCLEUS: -34.1 

FUSION RELATED PARAMETERS: 
R-BARRIER=10.44 fm V(RBJ= 36.9 tleU 
W-VALUE= -0.5 MeV 
L-CRITICAL= 50. 

2.0 18 17 0.50 SO 2.6 29.8 0 0 0 IOU.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 27 26 0.75 673 3.2 24.4 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
4.0 3b 31 1.00 778 3.7 21.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 41 38 1.13 (a5 4.0 19.9 15 512 340 lob.0 102.9 37.0 35 5 23 59 7.21 2. 4 12 1.4 4 

5.0 45 43 1.25 870 4.2 18.9 21 w h39 83.5 80.4 4a.3 41 4 2( 42 5.11 2. 4 13 1.4 4 
5.5 50 47 1.33 912 4.4 18.0 2b 118h 8F3 b9.b Y.7 95.2 46 3 25 34 4.17 2. 5 15 1.5 5 
6.0 54 51 1.50 95.3 4.6 17.2 P 14S lW 59.9 57.3 bO.0 51 3 1 30 3.61 3 5 lb 1.6 5 
6.5 59 S I.63 992 4.8 lb.6 33 164.3 1259 52.7 50.3 b3.7 54 2 26 2? 3.21 3. 5 17 1.6 5 
7.0 b3 b0 1.75 103 4.9 15.9 37 1822 1407 47.1 44.9 66.5 61 2 27 24 2.95 3. 6 18 1.7 6 

7.5 68 M 1.88 IW 5.1 15.4 40 1975 1535 42.6 40.6 h8.7 66 2 27 23 2.73 3. b 19 1.7 6 
8.0 72 b8 2.00 1101 5.3 14.9 42 2109 1647 38.9 37.0 70.6 70 2 28 21 2.Y 4. 6 20 1.8 b 
8.5 77 73 2.13 1135 5.4 14.5 4 Z27 1746 ZS.8 24.0 72.1 75 1 ZB 20 2.41 4. 7 21 1.8 7 
9.0 81 n 2.26 1168 5.6 14.1 47 233 1824 33.2 3J.5 73.4 80 I ia 19 2.29 4. 7 22 1.9 7 
9.5 8b 81 2.38 12M) 5.8 13.7 50 X2!t 1913 Jo.9 29.4 74.6 &( 1 28 18 2.18 4. 7 23 1.9 7 

10.0 90 85 2.51 1232 5.9 13.3 52 2Sb9 19S 28.9 27.5 75.5 89 1 28 17 2.09 4. 8 24 2.0 8 
10.5 95 90 2.63 1262 6.0 13.0 54 285 2C48 27.2 25.8 76.4 93 t 29 17 2.01 5. 8 25 2.0 8 
11.0 99 94 2.76 1292 b.2 12.7 56 2bS 2012 25.6 24.4 77.2 98 1 29 lb 1.93 5. 8 26 2.1 8 
11.5 104 98 2.S 1321 6.3 12,4 58 27lb 1921 24.3 23.1 77.9 103 1 29 15 1.87 5. 8 27 2.1 9 
12.0 108 102 3.01 1350 6.5 12.2 60 2773 1844 23.0 21.9 78.5 107 1 29 IS I.81 5. 9 m  2.2 9 

13.0 117 111 3.8 1405 6.7 
14.0 126 119 3.51 1459 7.0 
150 135 128 3.76 1511 7.2 
lb.0 144 I37 4.01 1561 7.5 
17.0 153 145 4.2h J&9 7.7 

18.0 162 151 4.51 1656 7.9 
19.0 171 lb2 4.A 1702 8.1 
20.0 180 171 5.01 1747 8.3 
25.0 225 213 6.2h 1955 9.3 
30.0 270 256 7.52 2145 10.2 

35.0 315 299 8.77 23.20 11.0 
40.0 360 241 10.02 2482 11.8 

11.7 63 2871 1702 20.9 19.9 79.5 116 1 i-7 14 1.71 b. 9 30 2.3 t0 
11.3 b7 2%t 1981 19.2 18.2 80.4 IZS 1 30 13 1.u b. 10 31 2.4 10 
10.9 m  3034 1475 17.7 14.8 81.2 134 I 30 13 1.54 7. I1 33 2.4 II 
10.5 73 3100 138 lb.4 15.6 81.8 14 1 30 12 1.48 7. Jl 35 2.5 Jl 
10.2 76 3158 1302 15.3 14.5 82.3 152 1 30 12 1.42 7. 12 3b 2.b 12 

9.9 79 3209 1229 14.3 13.6 82.8 162 0 31 It 1.37 8. 12 38 2.7 13 
9.7 82 3254 llb5 13.5 12.8 a.3 171 0 31 11 1.S 8. 13 39 2.7 13 
9.4 84 3% 11% 12.7 12.1 83.) 180 0 31 11 1.a 9. 13 41 2.8 I4 
a.4 97 3449 8% 10.0 9.5 85.0 zz5 0 32 9 1.12 Il. lb 48 3.1 lb 
7.7 IO% 3551 737 8.2 7.8 85.9 270 0 33 8 I.00 12. 19 s 3.4 19 

7.1 118 362) &’ 6.9 6.b S.5 315 0 M 8 0.92 14. 9 b2 3.7 
6.7 127 3677 553 b.0 5.7 87.0 350 0 34 7 0.85 lb. 25 b9 4.0 

45.0 4CS 3H 11.28 2637 12.5 6.3 135 3719 491 5.3 5.1 87.3 (06 0 35 7 0.80 JR 27 73 4.2 
53.0 450 427 12.53 278l 13.2 6.0 143 3752 442 4.8 4.5 87.6 450 0 36 6 0.75 ZG. 30 81 4.4 

9 L on 181 la 9 be a1 181 1, 

--- ---___- 

a/u ELW Em EmtAt , t ETA LMXRilM8lFU8tP-OtP-LP ppllE9-@‘ET41E9UtXETA’ T&l E~Bt+NlBPBLl 

1.0 9 9 0.23 389 1.9 4b.o 0 0 0 le7.0 180.0 0.0 
2.0 18 17 0.47 550 2.7 32.5 0 0 0 180.0 16u.o 0.0 
3.0 27 26 0.70 673 3.2 26.5 0 0 0 t80.0 180.0 0.0 
4.0 36 34 0.94 770 3.8 23.0 0 0 0 180.0 180.0 0.0 
4.5 41 39 1.M 025 4.0 21.7 10 2b2 145 128.4 126.1 25.8 

5.0 45 43 1.17 870 4.2 20.6 19 680 474 96.0 93.2 42.0 
5.5 50 47 1.29 912 4.4 19.6 24 1013 711 785 75.8 50.7 
6.0 54 St 1.41 953 4.6 t8.8 28 1288 %S EA.9 64.3 56.6 
6.5 59 56 1.53 992 4.8 IL0 3-2 1519 1198 58.4 56.1 bo.8 
7.0 63 60 1.64 tm0 5.0 17.4 36 1716 191 51.9 49.8 44.0 

7.5 68 b4 1.76 1Obh 5.1 16.8 39 ta Mb2 U.8 44.8 M.b 
8.0 72 b9 1.8B 1101 5.3 lb.3 42 2035 1335 42.6 40.7 68.7 
8.5 77 73 2.00 1135 5.5 15.8 44 2165 lb94 39.1 37.4 70.4 
9.0 81 77 2.lJ 1169 5.6 15.3 47 2Bl 1791 36.2 34.1 71.9 
9.5 8b 81 2.23 IZOO 5.8 14.9 49 2381 1878 33.6 32.1 73.2 

10.0 90 86 2.35 1232 5.9 14.5 52 2477 1956 31.4 30.0 74.3 
10.5 95 90 2.47 1262 b.1 14.2 51 25bO iWb 29.5 28.2 75.2 
11.0 99 94 2.58 1292 b.2 13.9 56 2436 = 27.8 2b.5 7b.t 
11.5 104 99 2.70 1321 6.4 13.b 58 2A15 2041 26.3 25.1 76.0 
12.0 108 lo3 2.82 1350 6.5 13.3 W 2769 1% 25.0 23.E 77.5 

13.0 117 111 3.05 1405 6.8 12.8 64 2881 1eoS 22.6 21.6 78.7 
14.0 1% 120 3.29 1459 7.0 12.3 b? 2976 lb7b 16.7 19.7 79.7 
15.0 135 129 3.52 1511 7.3 11.9 7t 3059 1566 19.1 18.2 40.5 
16.0 144 137 3.76 15&t 7.5 11.5 74 3131 1467 17.7 lb.9 81.2 
17.0 153 146 3.99 1609 7.7 11.2 77 3194 1380 lb.5 15.7 81.8 

18.0 lb2 154 4.23 lb.% 8.0 10.8 80 ZSl I3M 15.4 14.7 a.3 
19.0 171 163 4.44 1702 8.2 10.5 83 3301 1235 14.5 13.8 82.7 
20.0 182 171 4.70 1747 8.4 10.3 86 3344 1173 13.7 13.1 83.1 
25.0 225 214 5.47 1956 9.4 9.2 98 3517 939 10.7 10.2 84.7 
30.0 270 251 7.04 2145 10.3 8.4 109 3630 782 8.8 8.4 65.6 

35.0 315 300 a22 2.m 11.1 7.8 IZO 3710 670 7.4 7.1 86.3 
40.0 360 243 9.39 2483 11.9 7.3 129 3770 586 6.5 6.1 86.8 
45.0 4% 3% 10.57 2637 12.6 6.9 138 2816 521 5.7 5.4 87.1 
50.0 4% 429 11.74 27a 13.3 6.5 116 3851 169 5.1 4.9 67.4 

--- --___-- 
hV/I, llrv kV - hV/c l/h ---*A # dts der dn 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

35 b23 

41 4 25 
4h 4 26 
51 3 26 
54 327 
bt 2 27 

66 224 
m  228 
n 228 
80 12p 
8) 129 

89 129 
93 I % 
98 127 

103 1 29 
107 1 a 

116 I 3l 
125 1 30 
134 1 3n 
143 I 31 
152 1 31 

lb1 1 31 
171 0 31 
180 0 31 
2% 032 
270 033 

315 0 3 8 0.94 13. 22 61 3.b 
3tQ 035 8 0.87 15. 25 b7 3.8 
4% 035 7 0.81 17. 27 74 4.0 
4% 036 7 0.77 18. 30 80 4.2 

0 0.00 
0 0.00 
0 0.00 
0 0.00 

94 lo.70 

0. 0 0 0.0 0 
0. 0 0 0.0 0 

53 b.ob 
41 4.68 
35 3.95 
31 3.48 
28 3.14 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
2. 4 11 1.3 4 

2. 4 13 1.3 4 
2. 5 14 1.4 4 
2. 5 15 1.5 5 
3. 5 17 1.5 5 
3. 6 18 1.b b 

26 2.89 3. 6 19 1.6 b 
24 2.b9 3. b 10 1.7 6 
22 2.53 3. 7 21 1.7 7 
21 2.39 4. 7 22 I.8 7 
?o 2.27 4. 7 23 1.8 7 

19 2.17 
18 2.08 
18 2.00 
17 1.93 
17 1.87 

4. 8 24 1.9 8 
4. 8 25 1.9 8 
4. 8 26 2.0 9 
5. 8 26 2.0 9 
5.9272.1 9 

lb 1.76 5. 9 29 2.2 IO 
15 1.67 6. 10 31 2.2 10 
14 1.59 6. tl 32 2.3 11 
13 1.52 6. 11 34 2.4 12 
13 1.46 7. 12 35 2.5 12 

12 1.40 7. 12 37 2.5 13 
12 1.35 8. 13 33 2.6 13 
I2 1.31 8. 13 40 2.7 14 
10 1.14 10. lb 47 3.0 17 
9 1.03 12. 19 54 3.3 19 

tlrv iwJ lkv - BP, 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

+c*,***********,,******************************** # 
w 45 9 Be *n 197 Au 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATOMIC NUMBERS: ZP= 4. ZT- 79. ZC- 83. (Bil 
NEUTRON NUMBERSc NP= 5. NT=ll8. NC=l23. 

API*1 /3= 2.080 AT++l/3= 5.819 
REDUCED MASS NUMBER= 8.61 AP+AT=AC=206. 

INTERACTION RADIUS RINT=ll.68 fm RO= 1.48 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 1.85 CT= 6.68 CT+CP= 8.53 C= 1.45 

EQUIVALENT SHARP SURFACE RADII Efml: 
RP= 2.29 RT= 6.03 

COULOMB RADII Cfml: 
RCP= 2.22 RCT= 6.55 RC=RCP+RCT= 8.76 

BSS-COULOMB POTENTIAL CM&l: 
VCtr)=1.43S*ZP*ZT/r for r>RC 
VC(r)=VO-K*r**n for p<RC 
vo= 67.75 HeV K= .01331 Il=3.264 
VC(RINTl= 38.5 HeV 

FISSION-TKE= 147. tleV 
ASVHM. FISSION-TKE= 27. HeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.888 MeV/fn**Z PROX-FACTOR= 16.16 
L-RLD= 85 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 22.31 M&/Z*+2 

MASS EXCESSES CMcV/c+*21: 
PROJECTILEI 11.4 TARGET: -28.6 
COHPOUND NUCLEUS: -17.9 

FUSION RELATED PARAMETERS: 
R-BARRIER=lO.LZ fa V(RBl= 39.4 McV 
Q-VALUE= 0.6 MQV 
L-CRITICAL= 52. 

MdJ 

1.0 
2.0 18 17 0.U 80 2.7 35.2 0 0 0 180.0 100.0 0.0 0 0 0 0 0.00 
3.0 27 26 0.66 673 3.3 B.7 0 0 0 180.0 Iao.0 0.0 0 0 0 0 0.m 

7.0 

7.5 
8.0 
8.5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

13.0 
14.0 
15.0 
16.0 
17.0 

18.0 
19.0 
20.0 
ZS.0 
30.0 

35.0 
40.0 
45.0 
9.0 

9 9 0.22 389 1.9 49.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 

36 34 0-m 778 3.8 21.9 0 0 0 1m.o iio.0 ii0 i 0 i 0 0.00 
41 w 1.00 a5 4.0 23.5 0 0 0 lea0 180.0 0.0 0 0 0 0 0.00 

45 43 1.11 870 4.2 22.3 IS 460 301 111.7 109.2 34.2 40 5 25 72 7.63 
50 47 1.22 912 4.4 21.2 22 829 596 88.8 86.2 4S.6 I 4 26 505.35 
54 52 1.33 9% 4.6 20.3 27 1131 841 74.6 72.1 52.7 51 3 27 41 4.3s 
59 56 1.U 992 4.8 19.5 31 1385 1049 64.6 62.3 57.7 56 3 27 35 3.76 
63 64 I.5 ICOO 5.0 18.8 35 1601 1227 57.1 55.0 61.4 61 2 28 32 3.36 

69 65 1.66 IO66 5.2 18.2 38 me 181 51.2 49.3 64.4 65 2 28 W3.M 
72. 69 1.77 1101 5.3 17.6 41 1951 1516 46.5 44.7 66.8 70 2 29 272.a 
77 73 1.88 1135 5.5 17.1 44 2094 la 42.6 40.9 60.7 75 2 29 a2.65 
81 77 1.97 1168 5.6 16.6 46 2221 1741 39.3 37.7 70.4 79 2 29 24 2.50 
a6 F2 2.10 I200 5.8 16.1 49 2334 lB6 36.5 35.0 71.8 84 1 29 22 2.37 

90 86 2.21 1232 6.0 15.7 51 2436 19Zl 34.0 32.6 73.0 89 I 29 212.26 
95 5-l 2.32 1262 6.1 15.4 54 2527 1999 31.9 30.6 74.0 93 1 30 20 2.16 
99 95 2.43 1292 6.2 15.0 56 2611 2469 30.0 28.8 75.0 98 1 a 202.08 

104 59 2.54 1321 6.4 14.7 58 2687 2133 28.4 27.2 75.8 102 1 30 19 2.00 
108 103 2.65 1350 6.5 14.4 Y  2756 2@54 26.9 25.8 76.6 107 1 30 18 1.n 

I17 112 2.87 1405 6.8 13.8 64 2879 IPOJ 24.3 23.3 77.8 116 I 30 17 I.81 
126 120 3.10 1459 7.0 13.3 6E ‘BE4 1769 22.2 21.3 78.9 125 I 31 16 1.72 
135 129 3.32 1511 7.3 12.8 71 WE 1651 20.5 19.6 79.8 134 I 31 15 1.63 
144 138 3.54 1561 7.5 12.4 74 31% IEd3 19.0 18.2 80.5 143 1 31 15 1.56 
153 146 3.76 1609 7.8 12.1 78 3223 1436 17.7 16.9 81.2 19 I 31 14 1.49 

162 156 3.98 1656 8.0 11.7 81 3285 1376 16.5 15.8 81.7 161 1 32 I4 1.44 
171 I64 4.20 1702 8.2 II.4 e4 MI Irn IS.5 14.9 82.2 170 I 32 13 1.39 
180 172 4.42 1747 0.4 II.1 86 3390 IZJB 14.7 14.0 82.7 180 0 32 13 1.34 
2% 215 5.53 198 9.4 10.0 99 3578 990 11.4 10.9 84.3 225 0 33 11 I.17 
270 250 6.63 2145 10.3 9.1 111 3702 E5 9.4 9.0 85.3 270 0 34 10 1.05 

315 301 7.74 2320 11.1 0.4 121 3790 707 7.9 7.6 86.0 315 0 34 9 0.96 
360 344 8.85 24t3 11.9 7.9 131 3656 619 6.9 6.6 86.6 360 0 35 8 0.89 
4% 387 9.95 2637 12.6 7.4 140 3907 550 6.1 5.8 87.0 4% 0 15 8 0.m 
459 430 II& 2785 13.3 7.0 118 w40 495 5.4 5.2 87.3 4x7 0 36 7 0.78 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 

2. 4 12 1.3 4 
2. 5 14 1.4 4 
2. 5 15 1.4 5 
2. 5 I6 1.5 5 
3. 6 17 I.5 6 

3. 6 LB 1.6 6 
3. 6 19 1.6 6 
3. 7 20 1.7 7 
3. 7 21 1.7 7 
4. 7 22 1.a 7 

4. 8 23 1.8 8 
4. 8 24 1.9 8 
4. 8 25 1.9 6 
4. a 26 2.0 9 
5. 9 27 2.0 9 

5. 9 ia 2.1 IO 
5. IO 30 2.2 10 
6. 10 32 2.2 II 
6. I1 33 2.3 12 
6. 12 35 2.4 12 

7. 12 34 2.5 13 
7. 13 36 2.5 13 
7. 13 W 2.6 14 
9. I6 46 2.9 17 

II. 19 53 3.2 19 

12. 22 60 3.4 
14. 24 M 3.7 
15. 27 72 3.9 
17. 30 78 4.1 

I) 46 9 Be on 208 Pb 

----------_-------------------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUHSERS: ZP= 4. ZT= 82. ZC= 86.(Rn) 
NEUTRON NUMSERSr NP= 5. NT=l26. NC-131. 

AP++i/3= 2.080 ATwtl/3= 5.925 
REDUCED HASS NUMBER= 8.63 AP+AT=AC=217. 

INTERACTION RADIUS R1NT~l1.79 fm Fto= 1.47 fm 

MATTER HALF-DENSITY RADII tfmlr 
CP= 1.85 CT= 6.82 CT+CP= 8.67 C= 1.45 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.29 RT= 6.96 

COULOMB RADII Cfml: 
RCP= 2.22 RCT= 6.66 RC=RCP+RCT= 8.88 

BSS-COULOMB POTENTIAL CMeVlz 
VC(r1=1.438*ZP+ZT/r for r?RC 
VC(rl=VO-K*r**n for rCRC 
vo= 69.35 HeV K= .01270 n=3.276 
VC(RINT)= 40.0 ncv 

FISSION-TKE= 154. McV 
ASYMM. FISSION-TKE- 27. MeV 

LIQUID DROP PARAMETERS: 
GAMHA= 0.879 tlcV/fm~+2 PROX-FACTOR- 16.07 HcV 
L-RLD= 84 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 22.25 H&‘/Z**2 

MASS EXCESSES IMcV/c*c21: 
PROJECTILE: 11.4 TARGET: -19.5 
COHPOUND NUCLEUS: 3.7 

FUSION RELATED PARAMETERS: 
R-BARRIER-10.72 fm V(RBl= 40.4 McV 
Q-VALUE= -11.9 MeV 
L-CRITICAL- 53. 

10.5 
11.0 
II.5 
12.0 

13.0 
14.0 
15.0 
16.0 
17.0 

16.0 
19.0 
20.0 
25.0 

9 9 0.2x 389 
18 17 0.43 so 
27 26 0.65 673 
36 350.86 7m 
41 w 0.97 625 

45 43 LOB 870 
50 47 1.19 912 
51 52 1.29 553 
59 56 1.40 9% 
63 60 I.!3 1030 

68 65 1.62 1w 
72 69 I.73 1101 
77 73 1.83 1135 
81 78 1.94 1168 
a6 62 2.m 1200 

ii 86 91 2.26 216 123 1262 
99 95 2.37 1292 

ml 99 2.18 1321 
108 104 2.59 1350 

117 112 2.80 140s 
126 121 3.02 1459 
135 129 3.23 1511 
144 138 3.45 1561 
153 147 3.67 1609 

162 1s 3.88 1656 
171 164 4.10 1702 
18, 173 4.31 1747 
225 216 LW KS 

1.9 51.6 0 0 0 180.0 180.0 0.0 
2.7 36.5 0 0 0 MO.0 180.0 0.0 
3.3 29.8 0 0 0 180.0 180.0 0.0 
3.8 25.8 0 0 0 180.0 lBo.0 0.0 
4.0 24.3 0 0 0 lao.o MO.0 0.0 

4.2 23.1 13 364 226 120.2 118.0 29.9 
4.4 22.0 21 748 334 93.8 91.4 43.1 
4.6 21.1 26 1065 794 73.3 75.9 SO.9 
4.0 20.3 30 1331 1007 67.5 655.3 56.2 
5.0 19.5 34 1958 1193 59.5 51.4 Y.3 

5.2 le.9 3s 17s 138 53.3 51.3 63.4 
5.3 18.3 41 1924 1496 46.3 46.5 65.9 
5.5 17.7 U 2073 1620 44.1 42.5 67.9 
5.7 17.2 46 2% 1731 40.7 39.1 69.7 
5.8 16.8 49 2335 I@30 37.7 36.3 71.1 

6.0 16.3 51 2431 1919 35.2 33.8 72.4 
6.1 15.9 !I4 2527 it90 33.0 31.7 73.5 
6.3 15.6 56 2615 2073 31.0 29.8 74.5 
6.4 15.2 58 2694 2140 29.3 28.1 75.3 
6.5 14.9 60 2767 2126 27.8 26.6 76.1 

6.6 14.3 64 W96 1962 25.1 24.1 77.4 
7.1 13.8 6s 3005 1822 22.9 22.0 78.5 
7.3 13.3 72 3100 1700 21.1 20.2 79.4 
7.5 12.9 75 3133 lW4 19.5 18.7 80.2 
7.8 12.5 78 3256 lsoo 16.2 17.5 80.9 

8.0 12.2 81 3321 1417 17.0 16.3 81.5 
8.2 11.8 84 3379 1342 16.0 15.3 Bz.0 
8.4 11.5 87 343l l2m 15.1 14.5 a.5 
9.4 10.3 100 3627 1020 11.8 11.3 84.1 

0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 

40 5 25 86 8.92 2. 4 12 1.1 4 
45 426 56 5.76 2. 5 14 1.1 4 
51 3 27 u 4.58 2. 5 15 1.2 5 
56 3 28 28 3.91 2. 5 16 1.3 5 
61 2 28 34 3.47 3. 6 I7 1.3 5 

65 2 2% 31 3.15 3. ii I8 1.4 6 
m  2 29 28 2.91 3. 6 19 1.5 6 
7s 
79 ; ii iTi i:E “3: : if ::: : 
84 1 29 23 2.42 3. 7 22 1.6 7 

89 1 30 22 2.30 4. 8 23 1.7 8 
93 I P 21 2.N 4. 8 24 1.7 8 
59 I 30 20 2.11 4. 8 25 1.7 8 

102 I 30 P 2.04 4. 8 26 1.8 9 
107 1 30 19 1.97 4. 9 26 1.8 9 

116 1 31 18 1.84 5. 9 28 1.9 10 
125 1 31 17 1.74 5. 10 30 2.0 11 
134 1 I 16 I.66 5. IO 31 2.1 II 
143 I 31 15 1.58 6. I1 33 2.2 12 
Is2 1 31 15 1.52 6. 12 34 2.2 12 

161 1 32 I4 1.46 6. 12 36 2.3 13 
170 i 32 14 1.41 7. 13 37 2.4 14 

iii 0 033 32 13 II 1.36 I.10 7. 9. 13 16 W 46 2.4 2.7 14 17 
aO.0 270 259 6.47 216 10.3 9.4 112 3758 850 9.6 9.2 65.2 270 0 34 10 1.06 IO. 19 52 3.0 20 

35.0 315 302 7.8 ml 11.2 8.7 E-3 w50 728 8.1 7.8 s.9 3% 0 34 9 0.97 12. 22 59 3.3 
40.0 360 345 8.63 m  11.9 0.2 132 WI9 637 7.1 6.0 06.5 360 0 35 9 0.90 13. 24 65 3.5 
6.0 Kb W 9.70 B37 12.7 7.7 141 3972 St4 6.2 6.0 86.9 4% 0 35 8 0.81 15. 27 71 3.7 
50.0 450 431 10.78 2783 13.3 7.3 150 4015 510 5.6 5.4 87.2 450 0 36 8 0.79 16. 30 78 3.9 

lw/u kv F&J - w/c llh - .d J J k, dn(n nrvlkvlw - wn IlN-Iwlhv- 

P=FmEcTlLE T = w m  c=ixmua cm DIInnEm SVSTES -1wI clceonwWWLW EmI 981 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

***2+****+******************~*********************~ 
% 47 9 Be on 209 Bi 

___---____---___--______________________~~~ 

PaRAWETERS INDEPENDENT OF BOMBat?DING ENERGY 
_------__----__---______________________~~~ 

CITGMIC NUMBERS: ZP= 4. 2T= 83. 2C= 87. (FrJ 
NEUTRON NUMBERS: NP= 5. NT=12&. NC=l31. 

ap**1/3= 2.080 aTrri/S= 5.934 
REDUCED MaSS NUMBER= 8.63 AP+AT=aC=BlS. 

1NTERaC:TION RADIUS RINT=ll.8O fm HO= 1.47 fn 

MATTER HALF-DENSITY RADII Cfml: 
CP= 1.85 CT= 6.83 CT+CP= 8.68 F= 1.46 

EQUIVaLENT SHaRP SURFACE RaDII Cfml: 
HP= 2.29 RT= 4.97 

COULOME RADII Efml: 
RCP= 2.22 RCT= 6.&S HC:=RCP+RCT= S.HP 

BSS-COULGMB POTENTIAL CtleVl: 
VC.(rJ=l.433*2PrZT/r fnr r>HC: 
VC(r)=VO-Krrr*n for r<RC 
VO= 70.01 MeV K= .01243 n=3.286 
VC(RINTJ= 40.5 MeV 

FISSION-TKE= 157. MeV 
ASYMM. FISSION-TKE= 28. MeV 

LIQUID DROP PARaMETERS: 
GN’lt’lcI= 6.883 IleV/fm~cZ PROX-FaC:TOR= 16.14 MeV 
L-RLD= 82 (ROTATING LIQUID DROP LIHIT) 
STIFFNESS PARaMETEH C= 22.25 MeV/Z++Z 

PWSS EXCESSES CMeV/c,rZl: 
PROJECTILE: 11.4 TaRGET: -1h.5 
COMPOUND NUCLEUS: 7.1 

FUSION RELATED PaRaMETERS: 
R-BARRIER=lO,73 fn V(RB)= 40.9 tleV 
Q-VALUE= -12.3 MeV 
L-CRITICAL= 53. 

1.0 9 9 0.21 389 1.9 52.3 0 0 0 180.0 180.0 0.0 0 
2.0 18 17 0.43 80 2.7 37.0 0 0 0 1m.o 180.0 0.0 0 
3.0 w 26 0.64 673 3.3 30.2 0 0 0 180.0 180.0 0.0 0 
4.0 36 35 0.85 778 3.8 26.1 0 0 0 No.0 180.0 0.0 0 
4.3 41 39 0.96 825 4.0 24.6 0 0 0 180.0 180.0 0.0 0 

3.0 43 43 1.07 870 4.2 23.4 12 312 187 124.5 122.4 27.8 39 
3.3 30 47 1.17 912 4.4 22.3 20 706 499 9b.2 93.8 41.9 43 
6.0 54 32 1.28 953 4.6 21.3 25 1028 739 80.0 7,.6 50.0 50 
6.3 39 56 1.39 992 4.8 20.3 30 1298 979 b&8 66.6 8.6 56 
7.0 63 60 1.49 1030 3.0 19.8 2, ls27 1168 bO.6 58.3 59.7 b0 

---- 
n n 0 0.00 0. 0 0 0.0 0 1 1 
n n 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
n n 0 0.00 0. 0 0 0.0 0 

7.3 
8.0 
8.3 
9.0 
9.3 

10.0 
JO.5 
11.0 
11.3 
12.0 

90 86 2.13 1232 
93 91 2.24 12b2 
W 93 2.35 1292 

104 w 2.4s 1321 
JOB lo4 2.56 1350 

13.0 
14.0 
13.0 
16.0 
17.0 

117 112 2.77 14m 
126 121 2.99 1459 
135 129 3.23 1311 
144 133 3.41 111 
153 147 3.63 lb49 

18.0 
19.0 

2: 
30.0 

6.3 15.8 56 2398 2059 31.5 30.2 74.3 98 
6.4 13.4 58 2679 2127 29.7 28.3 75.1 192 
6.3 I%1 bO 2753 2138 28.1 27.0 Pj.9 107 

6.8 14.5 b4 iW3 1973 25.3 24.4 77.3 116 
7.1 14.0 68 2994 1332 23.2 22.3 78.4 125 
7.3 13.5 71 3WJ 1710 21.4 20.3 79.3 124 
7.3 13.1 75 3174 lbb3 19.8 19.0 80.1 143 
7.8 12.7 78 32M IId9 18.4 17.7 80.8 IS2 

8.0 12.3 81 3314 1425 17.2 lb.5 81.4 161 lb2 155 3.34 lbsb 
171 lb4 4.35 1702 8.2 12.0 34 2373 1350 lb.2 13.3 81.9 170 
180 173 4.27 1747 8.4 11.7 87 342s 1282 13.3 14.7 37.4 179 
225 216 133 15% 9.4 10.5 100 3625 1026 11.9 11.4 04.1 22.5 
270 239 6.40 2145 10.3 9.5 112 3x9 855 9.7 9.3 83.1 2m 

35.0 315 302 7.4b ZIM 11.2 3.8 123 3850 733 8.2 7.9 83.9 313 
40.0 360 343 8.53 2433 11.9 8.3 132 3920 Ml 7.1 6.9 8b.4 360 
43.0 4OS 388 9.M) 2637 12.7 7.3 141 3974 370 6.3 6.0 9.8 4C6 
50.0 4.50 431 10.M 2733 13.3 7.4 130 ml7 513 5.6 5.4 87.2 4% 

68 63 1.60 lmb 
72 69 1.71 1101 
77 73 1.81 1133 
81 78 1.92 1168 
86 82 2.03 1200 

3.2 19.1 37 172s 1331 54.2 52.3 62.9 65 2 29 31 3.19 3. b 18 1.4 6 
s.3 18.3 40 1898 1474 49.1 47.3 65.3 70 2 29 29 2.94 3. b 19 1.4 b 
3.5 17.9 43 20% lb40 44.9 43.2 67.6 75 2 29 W 2.74 3. 7 20 1.3 b 
5.7 17.4 46 2184 1712 41.3 39.7 69.3 79 2 a 25 2.57 3. 7 21 1.3 7 
5.8 17.0 49 233 1813 38.3 8.8 70.8 84 1 30 24 2.43 3. 7 22 1.6 7 

6.0 lb.3 31 2412 1933 35.7 34.3 72.1 89 
6.1 lb.1 51 2510 1934 33.3 32.2 73.3 93 

1 J) 23 2.32 4. 8 23 1.6 7 
1 30 22 2.21 4. 8 24 1.7 8 
1 33 21 2.13 4. 8 25 1.7 8 
1 a m2.m 4. 8 26 1.8 9 
1 33 19 1.97 4. 9 26 J.8 9 

0 ; 0 0.M 0. 0 0 0.0 0 

b 25 94 9.M 2. 4 12 1.1 4 
4 26 58 3.95 2. 4 14 1.1 4 
4 27 46 4.67 2. 3 13 1.2 3 
3 28 37 3.97 2. 3 lb 1.3 3 
3 28 34 3.31 3. b 17 1.3 5 

1 31 18 1.35 3. 9 ia 1.9 10 
1 31 17 1.75 3. 10 30 2.0 JO 
1 31 16 1.M 3. 10 31 2.1 11 
1 31 lb 1.59 6. II 33 2.1 12 
1 32 13 1.52 6. I2 3) 2.2 12 

I 32 14 1.Y 6. 12 3b 2.3 13 
1 32 14 1.41 7. 13 37 2.4 13 
1 32 13 1.36 7. 13 37 2.4 14 
0 33 12 I.18 9. lb 4b 2.7 17 
0 34 10 Lob 10. 19 52 3.0 19 

0 24 9 0.97 12. 22 39 3.3 
i 3J 9 0.90 13. 24 63 3.3 
0 36 8 0.84 13. 27 71 3.7 
0 36 8 0.79 16. m  77 3.9 

8 48 9 Be on 238 Cl 

PaRaMETERS INDEPENDENT OF BONBARDING ENERGY 
-____---____---__-______________________--- 

ATOMIC NUMBERS: 2P= 4. 2T= 92. 2C= 96,tCmJ 
NELJTRON NUMBERS; NP= 5. NT=14.5. NC=lSl. 

ap*r1/3= 2.080 aT+tcl/3= ‘5.197 
REUUCED MaSS NUMBER= 8.67 AP+AT=aC=247. 

INTERACTION RADIUS RINT=l2.08 fm HO= 1.46 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP- 1.85 CT= 7.16 CT+CP= 9.01 c= 1.47 

EQUIVALENT SHARP SURFaCE RaDII Cfml: 
HP= 2.29 RT= 7.30 

COULGMB RADII Cfml: 
RCP= 2.22 RCT- 6.9& RC-RCP+RCT= c). lY 

BSS-COULOMB POTENTIRL CMeVl: 
VC(rJ=l.438+2P*ZT/r far r>RC. 
VC(rJ=VO-Krri,n fnr r<RC 
VU= 74.87 t-l& K= .0107Y “=A. 337 4. 
VC(RINTJ= 43.8 tleV 

FISSION-TKE- 180. MeV 
aSYMM. FISSION-TKE= 29. MeV 

LIQUID DROP PaRaMETERSI 
DAMMA= 0.868 MoV/fm++Z PROX-FaCTOR= 16.03 
L-RLD- 74 (ROTCITING LIQUID DROP LIMIT) 
STIFFNESS PaRaHETER C= 22.14 M&/Z++2 

MASS EXCESSES CtlcV/cr+ZJr 
PROJECTILE: 11.4 TaRGET: 47.2 
COMPOUND NUCLEUS: 66.1 

FUSION RELaTED PCIRCIMETERS: 
R-BaRRIER=l0.99 fa V(RBJ= 44.2 MeV 
Q-VALUE- -7.5 ncv 
L-CRITICAL= 55. 

M&J 

93con238u 9Lbnn?U 

--- ---____--I_ ---_-___--- 
a/u Elm Eal Ecww P k ETA tiWsawlU8FUS~W-lJ W-LTEP-WEl4TtFWRA’ TNI E-BEIl-BlBP1IIl 
--- _--_- _______ ------ 

1.0 9 9 0.20 389 1.9 57.9 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 18 17 0.40 3% 2.7 41.0 0 0 0 lm.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 W 26 0.39 673 3.3 33.3 0 0 180.0 180.0 0.0 0 0 

29.0 0 ,” 0 : 
0 0.00 0. 0 0 0.0 

4.0 36 33 
0 

0.79 778 3.8 180.0 180.0 0.0 0 0 0 0.00 0. 0 0 0.0 0 
4.3 41 39 0.89 8% 4.0 27.3 0 0 0 180.0 lm.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

3.0 43 43 0.99 870 4.2 25.9 0 0 0 180.0 im.0 0.0 0 0 0 0.m 0. 0 0 0.0 0 
3.3 50 43 1.09 912 4.4 24.7 15 421 273 1163 31.7 ; 114.6 44 5 86 8.21) 2. 4 13 1.1 3 
6.0 51 52 1.19 553 4.6 23.7 22 788 s11 93.3 43.3 4 91.3 50 28 39 3.62 2. 3 14 1.2 5 
6.3 39 I 1.29 992 4.8 22.7 28 1wS 819 76.9 50.5 I 3 79.1 28 48 4.5s 2. 5 IS 1.3 6 
7.0 63 61 1.39 lb3O 3.0 21.9 32 13% 102 3 b8.8 bb.9 55.6 M) 29 41 3.92 2. b 17 1.3 b 

7.3 68 63 1.49 1066 3.2 21.2 3b JJLU 1216 61.1 59.3 59.4 65 2 29 37 3.50 2. b 18 1.4 7 
8.0 72 69 1.58 1101 5.4 2fJ.3 39 1775 1377 8.0 53.3 62.3 70 2 33 31 3.18 3. b 19 1.4 7 
8.3 77 74 1.6.9 113s a3 19.9 43 1947 1319 48.3 63.0 50.1 n 2 m  31 2.94 3. 7 20 1.3 7 
9.0 81 78 1.78 1168 3.7 19.3 (6 2100 1b4b 4b.o 67.0 44.3 79 2 30 29 2.75 3. 7 m  1.3 8 
9.3 86 82 1.88 12OO 5.8 18.8 48 22% 1759 42.5 b8.7 41.1 84 2 m  27 2.39 3. 7 21 1.6 8 

10.0 90 87 1.98 1232 6.0 18.3 31 2353 lml 39.3 38.2 73.2 69 I 31 26 2.Y 3. 7 22 1.6 9 
10.3 95 91 2.08 12b2 6.1 17.9 53 2169 1953 37.0 35.7 71.3 93 1 31 23 2.34 3. 8 23 1.6 9 
11.0 W 93 2.18 1292 6.3 17.3 56 2569 2037 a.7 75.3 72.6 PB 1 24 2.24 3. 8 24 1.7 9 
11.3 Jm 100 2.28 1321 6.4 17.1 58 2bM 2113 32.7 :: 31.6 73.6 lo2 J 23 2.13 4. 8 23 1.7 10 
12.0 1C8 104 2.38 1350 6.6 16.7 b0 WU 2133 31.0 29.9 74.5 107 1 31 21 2.07 4. 9 26 1.8 10 

13.0 117 113 2.37 MO 6.8 16.1 65 2891 2124 W.9 27.0 76.0 116 1 31 21 1.94 4. 9 27 I.8 1, 
14.0 126 121 2.77 1459 7.1 13.3 69 ml7 1972 1 2S.S 21.6 77.3 IYE 32 19 I.83 4. 10 29 I.9 I2 
13.0 135 133 2.97 1311 7.3 Jr*0 72 3116 1341 23.4 22.6 78.3 134 1 32 18 1.73 3. 10 33 2.0 12 
16.0 1U 139 3.17 lsbl 7.6 14.5 76 pz1 172b 21.6 20.9 79.2 I43 1 32 18 1.65 3. 11 0 2.1 13 
17.0 153 147 3.37 lb49 7.8 14.1 79 3335 lb24 10.1 19.4 79.9 152 I 32 17 1.9% 3. 12 33 2.1 I4 

18.0 lb2 136 3.56 1656 8.0 13.7 333O 18.8 18.1 80.6 161 I 32 32 1534 16 1.52 6. 12 a 2.2 13 
19.0 171 165 3.76 1702 8.3 13.3 86 344b 1453 17.7 17.0 81.2 DO 1 33 lb 1.Y 6. 13 3b 2.3 13 
20.0 180 173 8% 1747 6.3 13.0 89 3506 1381 166 16.0 81.7 179 23 

11.6 102 llm : 
13 1.4J 6. 13 

23.0 225 217 
r) 2.3 16 

4.95 19% 9.3 37Z2 12.9 12.3 33.3 225 34 13 1.22 8. lb 44 2.6 19 
30.0 270 260 3.94 2143 lo.4 IO.6 114 3882 920 10.6 10.2 M.7 WO 0 34 I2 1.09 9. 19 31 2.9 22 

35.0 315 304 6.93 zm 11.2 9.8 133 3983 789 0 3.9 8.6 E.3 313 Z5 II 1.00 IO. 22 51 3.1 
40.0 w 347 1.92 2433 12.0 9.2 135 690 4068 1.7 7.5 86.1 340 0 35 10 0.92 12. 24 64 3.3 
43.0 105 390 8.91 %3l 12.7 8.6 4129 6.8 6.6 86.6 105 0 3b 143 613 9 0.86 13. w m  3.3 
30.0 4s b34 9.90 2783 13.4 8.2 154 4178 82 6.8 3.9 86.9 4% 0 36 9 0.82 14. 30 75 3.7 

- -- __ 
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--___-_-____---_____----------------------- 
PARAnETERS INDEPENDENT OF BOHBARDING ENEROY 

CITGMIC NUMBERS1 ZP= 6. ZT- 6. ZC- 12. (MS) 
NEUTRON NUMBERS: NP= 6. NT= 6. NC- 12. 

INTERACTION RRDIUS RINT= 8.07 fm RO= 1.76 fm 

MCITTER HALF-DENSITY RADII IfmlL 
CP= 2.12 CT= 2.12 CT+CP= 4.25 C- 1.06 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP- 2.52 RT= 2.52 

CWLOMB RADII Cfml: 
RCP= 2.51 RCT= 2.51 RC=RCP+RCT= 5.03 

BSS-COULOMB POTENTIAL CMeVlr 
UC(r)-1.438*ZP+ZT/r for r>RC 
VC(r)=VO-K*r*+n for ARC 
vo= 14.52 I’leV K= .08229 na2.438 
VC(RINT)= 6.4 MeV 

FISSION-TKE= 28. n&J 
ASYIIM. FISSION-TKE= 28. IleV 

LIQUID DROP PARAMETERS: 
GAHMCI= 0.952 MeV/fm**Z PROX-FACTOR= 12.70 
L-RLD= 24 (ROTCITING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 31.91 H&‘/Z**2 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: 0.0 TARGET: 0.0 
COMPOUND NUCLEUS: -16.2 

FUSION RELATED PARAMETERS: 
R-BARRIER= 7.40 fm V(RB)= 6.3 MeV 
Q-VALUE= 16.2 MeV 
L-CRITIC&L= 16. 

M&J 

5.0 
5.5 
6.0 
6.5 
7.0 

13.0 
14.0 
15.0 
lb.0 
17.0 

b 0.94 518 1.3 5.7 0 0 0 184.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
I2 1.87 73 1.9 4.0 10 1145 810 42.9 21.4 b8.b 21 3 0 b 3.78 II. 0 0 3.1 1 
18 2.81 898 2.3 3.3 15 lsm 1114 25.1 12.5 77.5 34 2 0 4 2.b2 17. 0 0 3.4 I 
24 3.74 1037 2.6 2.8 18 lU7 1s 17.8 8.9 81.1 47 1 0 3 2.13 22. 0 0 3.7 2 
W 4.21 1100 2.8 2.7 20 1721 1171 15.5 7.8 82.2 53 1 0 3 1.97 25. 0 0 3.8 2 

60 
bb 
72 
78 
84 

90 
96 

I@2 
108 
114 

120 
126 
132 
130 
144 

Is6 
168 
180 
192 
204 

216 
228 
240 
3M) 
360 

30 4.68 llbo 2.9 2.5 21 17M 1051 12..8 b.9 a.1 59 1 57 3 1.84 27. 5 15 3.9 2 
33 5.14 1216 3.1 2.4 22 17% 99B 12.4 6.2 83.8 bS 1 60 3 1.73 30. 6 19 4.1 2 
36 5.61 lZ71 3.2 2.3 34 18% 878 11.2 5.6 84.4 71 I 63 3 1.64 33. 7 23 4.2 2 
39 brn 1323 3.3 2.2 25 1849 810 10.3 5.2 84.8 77 1 U 2 1.57 36. 7 2s 4.3 2 
42 6.56 1373 3.5 2.1 26 lm9 752 9.5 4.8 62 BJ 1 b8 2 1.50 38. 8 28 4.4 2 

45 7.01 1421 3.6 2.1 W 1886 7O2 8.8 4.4 85.6 W 1 71 2 1.44 41. 8 30 4.5 2 
48 7.48 1468 3.7 2.0 28 1900 638 8.2 4.1 65.9 96 0 74 2 1.39 U. 9 32 4.6 2 
51 7.95 1514 3.8 1.9 29 1913 630 7.7 3.9 @.I lo2 0 76 2 1.31 47. 9 34 4.7 2 
54 8.42 15% 3.9 1.9 30 1924 585 7.3 3.6 86.4 148 0 ti 2 1.i 47. 10 ib 4.8 i 
57 8.88 lbw 4.0 1.8 31 1934 951 6.8 3.4 85.6 114 0 82 2 1.26 50. IO 38 4.9 3 

60 9.35 lb42 4.1 1.8 32 1943 537 6.5 3.2 86.8 120 0 m  2 1.z 52. 11 4o 5.0 3 
63 9.82 14&I 4.3 1.7 33 1951 501 b.2 Ll 86.9 12b 0 87 2 1.19 55. 11 41 5.1 3 
bb 10.29 17% 4.4 1.7 33 1558 479 5.9 2.9 87.1 19 0 W 2 1.16 58. 12 43 5.2 3 
69 LO.75 17bZ 4.5 1.7 34 19b4 458 5.6 2.8 87.2 138 0 92 2 1.13 60. 12 45 5.3 3 
72 11.22 l8OO 4.5 1.6 35 1974 439 5.4 2.7 87.3 1U 0 94 2 1.10 63. 12 46 5.4 3 

78 12.16 1874 4.7 1.6 37 lpe0 4C6 4.9 2.5 87.5 156 0 99 2 1.m b8. 13 SO 5.6 3 
84 13.03 1943 4.9 1.5 39 1989 376 4.6 2.3 87.7 168 0 104 2 1.01 70. I4 53 5.8 4 
90 14.03 1014 5.1 1.5 40 1996 351 4.2 2.1 87.9 180 0 108 2 0.99 75. I5 55 6.0 4 
96 14.96 2ml 5.2 1.4 41 2m2 329 4.0 2.0 8ao 192 0 113 1 0.94 80. lb 59 6.1 4 

102 15.W 2145 3.4 1.4 42 2000 310 3.7 1.9 83.1 %4 0 118 I 0.91 ES. 17 61 b.3 4 

108 lb.83 2208 
114 17.77 22b9 
120 18.70 2329 
154 23.39 Za7 
lrn28.05 2so 

5.6 1.3 U 2012 292 3.5 I.8 89.2 216 0 122 I 0.89 90. 18 64 6.4 4 
5.7 1.3 45 ml6 277 3.3 1.7 88.3 228 0 127 1 0.86 95. 18 67 6.6 4 
5.9 1.3 46 2020 263 3.2 I.6 88.4 240 0 131 i 0.84 too. 19 m  6.7 4 
6.6 1.1 52 Zoa 210 2.5 1.3 83.7 3w 0 153 1 0.75 119. 24 83 7.4 5 
7.2 1.0 n 2012 175 2.1 1.0 89.0 360 0 174 1 0.68 135. ZB 95 8.1 6 

210 32.73 3w3 
244 37.40 3311 
270 42.m 3516 
3m 46.75 3711 

7.8 1.0 62 2Q47 150 1.8 0.9 W-1 420 0 1% I 0.63 l!V. 22 107 8.7 
8.3 0.9 66 X61 131 1.6 0.8 89.2 480 0 215 1 0.58 170. 36 118 9.2 
8.8 0.8 m  2053 117 1.4 0.7 89.3 540 0 135 1 0.53 I@. 40 129 9.8 
9.3 0.8 74 2056 185 1.2 0.6 W.4 MO 0 255 1 0.52 200. u 140 10.3 

Y  50 12 c 0” 16 0 I2 C .I lb 0 12 C o” lb 0 

PARAMETERS INDEPENDENT OF BOMBPlRDING ENERGY 

ATOMIC NUMBERS: ZP= 6. ZT= 8. ZC= 14.(Si) 
NEUTRON NUMBERS: NP= 6. NT= 8. NC= 14. 

rap**1 /3= 2.2E19 AT**1 /3= 2.520 
REDUCED MCISS NUMBER= 4.86 AP+AT=r?C= 28. 

INTERACTION RFIDIUS RINT= 8.32 fm RO= 1.73 fm 

MCITTER HALF-DENSITY ReDI Cfml: 
CP= 2.12 CT= 2.42 CT+CP= 4.55 C= 1.13 

4.0 48 w 3.31 1037 3.0 3.8 21 1465 1270 20.6 11.8 79.7 47 I 0 5 2.25 19. 0 0 3.7 2 
4.5 54 31 3.72 1100 3.2 3.6 23 lm l2U 17.9 10.2 81.1 53 1 54 4 2.07 21. 5 14 3.8 2 

5.0 60 34 4.13 1160 3.4 3.4 24 1787 1137 15.8 9.1 82.1 59 1 53 4 1.93 24. 5 18 4.0 2 
5.5 bb 30 4.55 1216 3.5 3.2 26 1Wl IO24 14.2 8.1 82.9 b5 1 56 4 1.82 26. 6 21 4.1 2 
6.0 72 41 4.94 Ii71 3.7 3.1 W 18&5 949 12.9 7.4 83.6 71 1 58 3 1.7’2 29. 7 24 4.2 2 
6.5 78 45 5.37 132.3 3.8 3.0 29 1855 875 11.8 b.7 24.1 77 1 61 3 1.64 31. 7 2% 4.3 2 
7.0 84 48 5.79 1373 4.0 2.9 30 1920 812 10.9 6.2 24.6 83 I U 3 1.56 33. 8 28 4.4 2 

EQUIVCILENT SWRP SURFACE RADII Cfml: 
RP= 2.52 RT= 2.78 

COULGME RADII Ifml: 
RCP= 2.51 RCT= 2.78 RC=RCP+RCT= 5.30 

7.5 90 51 6.24 1421 
8.0 96 55 6.61 Mb8 
0.5 lo2 59 7.03 1514 
9.0 108 62 7.44 lxa 
9.5 114 b!l 7.85 lbm 

BSS-COULOMB POTENTI&L CM&l: 10.0 124 69 8.27 lM2 
VC(r)=1.438+ZP*ZT/r for r>RC 10.5 12% 72 8.48 lb43 
VC(r)=VO-K+r**n for r<RC 11.0 132 7s 9.03 1723 
vo= 18.36 M&J K= .OPOll n=Z. 447 11.5 130 79 9.51 1762 
VC(RINT)= 8.3 MeV 12.0 1u 82 9.92 1800 

FISSION-TKE= 29. llev 
CISYMM. FISSION-TKE= 29. MeV 

13.0 156 w 10.75 1874 
14.0 lb8 96 il.57 1945 

LIQUID DROP PCIRAMETERS: 
GAMWA- 0.952 tleV/fm**2 PRGX-FACTOR= 13.53 MeV 
L-RLD= 28 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PC)R&METER C= 27.PS M&‘/Z**2 

15.0 100 IO2 12.40 2014 5.8 2.0 46 2087 379 4.8 2.8 87.6 184 0 96 2 1.01 66. 15 s 5.9 4 
lb.0 I92 110 13.23 2081 6.0 1.9 48 2Q% 355 4.5 2.6 87.7 192 0 99 2 0.98 68. 15 59 6.1 5 
17.0 X4 117 14.05 214S 6.2 1.8 50 2102 331 4.2 2.4 87.9 101 0 103 2 0.95 72. lb b0 b.3 5 

18.0 216 133 14.88 2208 6.4 1.8 51 2109 316 4.0 2.3 88.0 216 0 107 2 0.92 76. 17 63 6.4 5 
19.0 2% 130 15.71 22b9 6.5 1.7 53 2114 299 3.8 2.2 88.1 Ps 0 110 2 0.89 80. 18 M 6.6 5 
20.0 210 137 lb.53 2329 6.7 1.7 54 2120 284 3.6 2.0 88.2 240 0 114 2 0.87 84. 19 68 6.7 5 
25.0 300 171 20.67 2407 7.5 1.5 61 2139 227 2.8 1.6 88.6 300 0 131 2 0.77 101. 23 81 7.4 6 
30.0 360 206 24.80 2860 8.2 1.4 67 2150 189 2.4 1.3 88.8 3M 0 148 1 0.70 116. W 93 8.0 7 

35.0 420 240 2233 3093 a9 1.3 73 2158 lb2 2.0 1.2 89.0 4m 0 1M I 0.65 128. 30 IM 8.6 

tl&SS EXCESSES CMeV/c+PZl: 
PROJECTILE: 0.0 TARGET: -4.7 
COMPOUND NUCLEUS: -25.1 

FUSION RELATED PARAMETERS: 
R-BARRIER= 7.41 fm V(RB)= 8.3 MeV 
Q-VALUE= 20.4 MeV 
L-CRITICAL= 19. 

EL/u ElM EOI ECIVVC c k ETA lHkXsmvCnnScPa(Dip (pLTFP-tt’El-MEP@UElA’ TW E-EREN-ENWPltLl 
-----~--- --. 

1.0 12 7 0.83 518 1.5 7.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 24 14 1.65 733 2.1 5.3 II 1019 720 51.5 29.7 b4.3 20 4 0 9 4.24 10. 0 0 3.1 1 
3.0 36 21 2.48 878 2.6 4.4 17 1457 1086 29.3 16.8 75.3 34 2 0 b 2.81 14. 0 0 3.4 2 

4.1 2.8 31 1942 7% 10.1 5.8 85.0 W 1 b5 3 1.54 34. 8 a 4.3 3 
4.2 2.7 33 1961 711 9.4 5.4 85.3 95 1 67 3 I.44 37. 9 32 4.6 3 
4.4 2.6 34 1977 bb9 8.8 5.0 85.6 101 I 70 3 1.39 39. 9 34 4.7 3 
4.5 2.5 35 1992 632 8.3 4.7 85.9 107 1 72 3 1.35 41. 9 3b 4.8 3 
4.6 2.5 36 20% 598 7.8 4.5 86.1 113 1 74 3 1.31 u. 10 38 4.9 3 

4.7 2.4 37 2016 568 7.4 4.2 86.3 120 0 76 3 1.27 46. 10 39 5.0 3 
4.9 2.3 30 2027 541 7.0 4.0 86.5 126 0 m  2 1.23 48. 11 41 5.1 3 
5.0 2.3 33 2W 517 6.7 3.8 9.7 132 0 80 2 1.a 48. II 43 5.2 4 
5.1 2.2 40 2044 494 6.4 3.6 8b.8 138 0 82 2 1.17 51. 12 u 5.3 4 
5.2 2.2 41 2052 474 6.1 3.5 87.0 1U 0 84 2 1.15 53. 12 (6 5.4 4 

5.4 2.1 43 2065 437 S.6 3.2 87.2 1% 0 88 2 1.10 St. 13 49 5.6 4 
5.6 2.0 45 m77 4m 5.2 3.0 87.4 lb8 0 92 2 1.05 62. 14 52 5.8 4 

40.0 480 w4 33.04 3311 9.5 1.2 70 21b4 142 1.8 1.0 89.1 4W 0 180 1 0.60 147. 34 115 9.2 
45.0 540 309 37.20 3516 10.1 1.1 83 2168 I26 1.6 0.9 89.2 5.40 0 196 1 0.37 157. 38 126 9.7 
50.0 600 343 41.33 3711 10.6 1.1 87 2171 113 1.4 0.8 89.3 603 0 211 1 0.51 165. 42 136 10.2 

__-_--~ - 
hV/u fw )*v - fwc l/h - 4l J d k, k,dn lw I !& lhv - nn iw -4hv- RN - 
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*****C**********+**********~****************~****~ 
* 51 12 c on 27 Al 

PARAJIETERS INDEPENDENT OF BCMRARDING ENERGY 

ATOMIC NUHEERS: ZP= 6. ZT= 13. ZC= 19.(K J 
NEUTRON NJJNBERS: NP= 6.. NT= 14. NC= 20. 

w**1/3= 2.289 AT+*1 /3= 3.000 
REDUCED mAss NUMBER= 5.31 AP+AT=AC= 39. 

INTERACTION RADIUS RINT= 8.85 fm RO= 1.67 fm 

MATTER HALF-DENSITY RADII ffmls- 
CP= 2.12 CT= 3.05 CT+CP- 5.17 C= 1.25 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.52 RT= 3.35 

COULOMB RADII Cfnl: 
RCP= 2.51 RCT= 3.32 RC=RCP+RCT= 5.84 

BSS-COULOMB POTENTIAL CMeVl: 
VC(rJ=1.438rZPrZT/r fnr r>RC 
UC ( P ) =VO-K*rx*n for re:RC 
V0= 26.91 kV K= .09389 n=2.498 
VC(RINTJ= 12.7 M& 

FISSION-TKE= 34. ncv 
ASYMM. FISSION-TKE= 29. MeV 

LIQUID DROP PARAMETERS: 
GANIlA= 0.951 h+J/fm+~2 PROX-FACTOR- 14.95 MeV 
L-RLD= 39 (ROTATING LIOUID DRGP LI”ITJ 
STIFFNESS PARAMETER C= 23.17 JIPV,Z*X~ 

1.0 12 8 0.66 118 1.8 
2.0 24 17 1.31 733 2.6 
3.0 36 25 1.97 898 3.1 
4.0 48 33 2.62 KU7 3.6 
4.5 54 37 2.95 1100 3.9 

5.0 M 42 3.28 1160 4.1 
5.5 66 U 3.60 12lb 4.3 
b.0 72 50 3.93 1271 4.5 

12.3 0 0 0 180.0 1w.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
8.7 11 bW 4b5 7b.4 JB.0 51.8 Jb 8 0 18 5.82 7. 0 0 2.4 1 
7.1 w KU3 990 a.0 27.9 m.0 32 4 0 10 3.30 11. 0 0 2.7 2 
b.1 25 lb42 12% 27.3 19.0 76.3 4b 2 42 8 2.54 14. 4 13 3.0 2 
5.8 W 1743 ly11 23.6 lb.4 78.2 52 2 44 7 2.32 lb. 5 17 3.1 2 

5.5 W 1823 1381 10.8 14.4 79.6 53 2 4b 7 2.15 18. 5 W 3.3 2 
5.2 32 188B 191 1U.b 12.9 80.7 b5 1 48 b 2.01 19. b 22 3.4 3 
5.0 34 1942 IlY lb.8 1l.b 81.b 71 1 49 6 1.W W. b 24 3.5 3 
4.8 36 1961 10b7 15.3 JO.6 82.3 77 1 51 6 1.79 22. 7 16 3.6 3 
4.6 382026 99114.1 9.883.0 83 1 53 5 1.71 24. 7 W 3.8 3 

6.5 78 W 4.26 1323 4.6 
1.0 84 5B 4.59 1373 4.8 

7.5 90 b2 4.91 1421 5.0 
8.0 % M 5.24 Mb9 5.1 
8.5 lU2 71 5.57 1514 5.3 
9.0 Ice 75 5.90 I%n 5.5 
9.5 114 79 6.22 lb00 5.6 

10.0 120 83 b.% lb42 5.7 
10.5 126 87 b.m l&a 5.9 

4.5 392059 
4.3 41 2088 
4.2 b2 2113 
4.1 4b 2135 
4.0 45 2155 

925 13.0 9.0 63.5 w 1 54 5 l.U 2b. 8 W 3.9 3 
867 12.1 8.4 33.9 95 1 56 5 1.51 2b. 8 31 4.0 4 
816 11.3 7.9 84.3 101 1 57 5 1.51 28. 8 33 4.1 4 
770 10.6 7.4 34.7 107 J 59 4 1.Y W. 9 35 4.2 4 
730 10.0 7.0 85.0 113 L M) 4 1.42 31. 9 36 4.3 4 

b93 9.5 b.6 35.3 119 I 61 4 1.37 33. 10 38 4.4 4 
MO 9.0 b.2 S.5 125 J 63 4 1.3J 35. JO 39 4.5 4 
bW 8.6 5.9 85.7 131 1 M 4 1.30 36. 10 41 4.b 4 
ba a2 5.7 ei.9 137 1 b5 4 1.27 37. 11 42 4.7 5 
578 7.8 5.4 86.1 143 J b7 4 1.24 W. 11 44 4.8 5 

S3 7.2 5.0 86.4 155 J b9 4 1.18 42. 12 4b 4.9 5 
4% b.b 4.6 86.7 Jb8 0 72 3 1.13 4. 13 w 5.1 5 
4b2 6.2 4.3 86.9 189 0 74 3 1.W 47. 14 52 5.3 b 
43 5.7 4.0 87.1 192 0 76 3 1.06 50. I4 54 5.4 b 
408 x4 3.7 87.3 wb 0 79 3 JAW 53. IS 57 5.b 6 

3.9 
3.8 
3.7 
3.b 
3.5 

47 2173 
48 2189 
49 2w4 
51 2217 

11.0 132 91 7.21 I723 6.0 
11.5 138 96 7.54 1162 6.2 
12.0 144 100 7.86 I@,0 6.3 

13.0 15b 108 8.52 1874 6.6 
14.0 lb3 116 9.17 1945 6.8 
15.0 180 125 9.83 WI4 7.0 
lb.0 192 133 10.48 2081 7.3 
17.0 204 141 11.14 2145 7.5 

18.0 216 150 11.79 2208 7.7 
19.0 224 158 12.45 22b9 7.9 
20.0 2NO lbb 13.10 2329 8.1 
25.0 300 208 lb.38 2M7 9.1 
w.0 360 219 19.66 a0 10.0 

522229 

54mo 3.4 
3.3 572268 
3.2 592281 
3.1 bl 2297 
3.0 b32w9 

2.9 b5 2319 385 5.1 3.5 87.5 21b 0 81 3 0.99 0. lb 59 5.7 6 
2.8 67 2%9 365 4.8 3.3 87.6 228 0 83 3 0.96 m  17 62 5.9 7 
2.7 69 2337 316 4.6 3.2 87.7 240 0 85 3 0.93 61. 17 M b.0 7 
2.5 78 068 277 3.b 2.5 88.2 300 0 9b 3 O.@I 73. 21 76 b.7 8 
2.2 86 2388 231 3.0 2.1 es.5 360 0 lob 2 0.75 85. 25 87 7.3 9 

2.1 93 2402 198 Lb 1.8 8&7 Qo 0 116 2 0.69 9b. 23 97 7.9 
1.9 100 2412 173 2.2 1.5 83.9 4m 0 126 2 0.M 106. W 107 8.4 
1.8 I06 2420 154 2.0 1.4 89.0 540 0 135 2 0.U 115. 35 117 8.9 
1.7 112 2126 133 1.8 1.2 89.1 MO 0 1u 2 0.57 tw. 39 127 9.3 

MASS EXCESSES CHcV/cr+21: 
PROJECTILE: 0.0 TARGET: -20 & 

CONPOUND NUCLEUS: -31.4 

FUSION RELATED PARAMETERS: 
R-BARRIER= 8.06 fm V(REJ= i2.e t-w 

35.0 4w 291 22.93 3993 10.7 
a.0 a8 332 2b.21 3311 11.5 
45.0 540 374 29.49 3Slb 12.2 
~.O Wo 415 3276 3711 12.8 

Q-VALUE= 10.7 nev 
L-CRITICAL= 26. 

-_____--___---_---_-____________________--- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/u EwEalowvc, k ETA lJklIsMy(WlSW-C8W-JJ W-LlEP+ET-4lEFUUEI~’ MO E-ERfN-+UJF#PiWl 

ATOnIC NUMBERS: ZP= h. ZT= 20. ZC= 26.<FeJ 
NEUTRON NUMBERS: NP= 6. NT= 20. NC= 26. 

AP*+l/B= 2.289 ATtrl/3= 3.420 
REDUCED MASS NUMBER= 9.23 AP+AT=AC= 52. 

INTERACTION RADIUS RINT= 9.30 fn HO= 1.63 Cm 

HATTER HALF-DENSITY RAUII Cfml: 
CP= 2.12 CT= 3.59 CT+C:p= 5.71 i?= 1.33 

1.0 12 
2.0 24 
3.0 36 
4.0 a 
4.5 54 

9 0.50 518 2.0 18.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
18 1.00 733 2.9 13.4 0 0 0 lw.o 180.0 0.0 0 0 0 0 0.08 0. 0 0 0.0 0 
28 1.49 898 3.5 10.9 19 995 7@3 44.b 47.7 59.7 29 7 0 19 4.23 8. 0 0 2.7 2 
37 1.99 1037 4.0 9.4 26 145b l&v 39.3 w.5 7Q.4 u 4 37 13 2.pB Il. 4 I4 2.9 2 

5.0 60 
5.5 bb 
40 72 
45 m  

42 2.24 1100 4.3 8.9 W 1607 1215 33.5 25.9 73.3 51 3 39 12 2.67 12. 5 17 3.0 i 

16 2.49 llbo 4.5 8.5 32 1727 1318 29.2 22.6 75.4 57 3 41 11 2.43 13. 5 19 3.1 3 
51 2.74 1216 4.7 8.1 35 182r 1401 25.9 W.0 77.1 b4 2 42 10 2.25 14. b 21 3.3 3 
95 2.99 1271 4.9 7.7 w i5a 1358 23.2 17.9 78.4 m  2 u 9 2.11 lb. b 23 3.4 3 
bo 3.24 1323 9.1 7.4 40 1974 1254 21.1 lb.3 79.5 76 2 45 9 1.99 17. 6 25 3.5 3 
65 3.43 1373 5.3 7.1 42 2032 11M 19.3 14.9 W.3 82 2 16 8 1.88 18. 7 27 3.6 4 

69 3.73 lb21 5.5 b.9 U 2482 IC& 17.8 13.7 81.1 88 2 47 8 1.80 19. 7 W 3.7 4 
74 3.98 1W 5.7 47 16 2126 1018 lb.5 12.7 81.7 55 J 40 8 1.72 20. 8 W 2.6 4 
78 4.23 1514 5.9 b.5 48 21b4 956 15.4 11.9 62.3 101 J 50 7 1.65 n. 8 31 3.9 4 
83 4.43 155B 61 63 50 2193 90 14.5 11.1 a.8 107 J 51 7 1.59 23. 8 W 3.9 4 
84 4.73 lb00 6.2 6.1 51 2223 853 13.6 10.5 83.2 113 I 52 7 13 24. 9 34 4.0 4 

7.0 84 

7.5 90 
a0 96 
a5 102 
9.0 103 
9.5 114 

10.0 IW 
10.5 126 
11.0 132 
11.5 138 
12.0 IU 

13.0 1% 
14.0 lb3 
15.0 180 
lb.0 192 
17.0 204 

18.0 21b 
19.0 228 
20.0 wo 
25.0 300 
30.0 360 

35.0 4w 
a.0 480 
1.0 510 
50.0 600 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 2.52 RT= 3.85 

CGULOM8 RADII Ifml: 
ACP= 2.51 RCT= 3.84 HC=RCP+RCT= 6.36 

BSS-COUL0JlB POTENTIAL CM&l: 
VClr)=l.438*ZP+ZT/r for r>RC 
VC(rJ=VO-Kcr++n for r<RC 
vo= 37.64 MeV K= .08744 n=2.58Y 
VC(RINTJ= 18.5 MeV 

FISSION-TKE= 42. MeV 
ASYMJI. FISSION-TKE= 30. nev 

LIQUID DROP PARAMETERS: 
GAMMA- 0.952 M&/fm*rZ PROX-FACTOR= 15.96 
L-RLD= 50 (ROTATING LrQuIn DROP LIMIT) 
STIFFNESS PARAMETER c= 20.89 N~/z+uz 

PJASS EXCESSES CJlcV/c+x23: 
PROJECTILEr 0.0 TARGET: -33.0 
CONPOUND NUCLEUS: -51.2 

92 4.98 lb42 6.4 6.0 53 228 
97 5.23 lb33 6.5 5.8 !?I 2180 

I@2 5.48 lm b-7 5.7 0 WCQ 
lob 5.72 17A2 6.8 5.6 58 2222 
Ill 5.97 18#) 7.0 5.5 59 2341 

120 b.47 1874 7.3 5.2 62 2171 
129 b.97 1945 7.4 5.0 65 zlol 
1W 7.47 2014 7.8 4.9 b8 2435 
148 7.9b 2081 8.1 4.7 m244b 
151 8.16 2145 8.3 4.6 73 2166 

Jbb 8.94 PO8 3.b 4.5 75 2481 
175 9.Y 2269 8.8 4.3 77 2bm 
185 9.95 2329 9.0 4.2 60 ZioB 
231 I2.U 2bO7 JO.1 3.8 90 2957 
277 14.93 2&O 11.1 3.4 99 2m? 

323 17.42 3093 J1.9 3.2 103 2bll 
369 19.91 3311 12.8 3.0 116 1)18 
415 22.40 3516 13.5 2.6 123 2641 
4b2 24.89 3711 14.3 2.7 130 X.51 

815 12.8 9.9 S3.b 119 J 53 7 1.49 a. 9 % 4.1 5 
776 12.2 9.4 83.9 JZ5 J $4 6 1.44 a. 10 37 b.2 5 
741 11.6 8.9 84.2 131 1 56 6 1.40 W. 10 38 4;; ; 
768 11.0 8.5 84.5 137 J 95 6 1.37 29. JO 40 4.4 5 
679 JO.5 8.1 81.8 143 J 56 6 1.33 30. II 41 4.5 S 

b27 9.6 7.4 35.2 156 J 58 A I.27 32. II U 4.6 6 
S2 8.9 6.8 35.6 lb7 1 b0 5 1.22 34. 12 4b 4.8 6 
543 8.2 6.3 ES.9 179 J 62 5 1.17 37. 13 48 4.9 6 
509 7.7 5.9 9.2 191 J 63 5 1.12 38. 14 51 5.1 7 
479 7.2 5.5 86.4 203 J bS 5 1.09 41. 14 s( 5.2 7 

452 b.8 5.2 8b.b 2lS J 66 5 1.05 43. 15 s 5.3 7 
429 b.4 4.9 86.8 m  

: 
a 5 1.02 U. 16 JB 5.5 8 

407 b.1 4.7 87.0 240 b9 I 0.99 41. lb b0 5.6 8 
3W 4.8 3.7 87.6 300 0 77 4 0.80 57. w 71 b.2 9 
271 4.0 3.1 8B.O 360 0 M 4 0.W 67. 23 8J 6.7 10 

232 3.4 2.6 ES.3 420 0 90 3 0.73 75. 27 90 7.2 
203 3.0 2.3 sB.5 400 0 9b 3 0.68 83. w Jo0 1.7 
18J 2.6 2.0 @.7 540 0 103 3 0.61 91. 33 JW 8.2 
I63 2.4 1.8 @.8 W 0 109 3 0.U 101. 3a JJ* &b 

MeV 

FUSION RELATED PARAMETERS2 
R-BARRIER= 8.44 fm V(RHJ= 19.0 nev 
Q-VALUE= 18.2 MeV 
L-CRITICAL= 32. 
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12 C on 56 Fe 

------------------------------------------- 
PIIRWiETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS, ZP= 6. ZT= 26. ZC= 32.(Ge) 
NEUTRON NUflBERS: NP= 6. NT= 30. NC= 36. 

ap+*i /3= 2.289 AT**l/3= 3.826 
REDUCED NASS NUMBER= 9.88 AP+CIT=AC= 68. 

INTERACTION RADIUS RINT- 9.75 fa RO= 1.59 fm 

MATTER H&F-DENSITY RRDII l[f.‘rd~ 
CP= 2.12 CT= 4.12 CT+CP= 6.24 C= 1.40 

EQUIVALENT SHARP SURFACE RRDII Cfml: 
RP= 2.52 RT- 4.35 

COULOMB RADII Cfml: 
RCP= 2.51 RCT= 4.27 RC=RCP+RCT= 6.79 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=l.438*ZP*ZT/r for r>RC 
VCtr)=VO-K*r**n for rCRC 
VO= 45.54 MeV K= .07837 n92.648 
‘JC(RINT)= 23.0 MeV 

FISSION-TKE= 49. McV 
rWYMtl. FISSION-TKE= 30. nev 

LIQUID DROP PARAMETERS: 
GANPYI= 0.946 McV/fm**Z PROX-FACTOR= 16.65 MeV 
L-RLD= 64 (ROTATING LlDUID DROP LItiIT) 
STIFFNESS PARCIMETER C= 19.53 MeV/Z*+2 

MASS EXCESSES CMcV/cci21: 
PROJECTILE: 0.0 TFIRGETS -61.4 
COMPOUND NUCLEUS: -66.5 

FUSION RELATED PARARETERS: 
R-BFIRRIER= 8.84 fm V(RB)= 23.6 MeV 
Q-WLUE- 5.1 nev 
L-CRITICAL= 37. 

1.0 
2.0 
3.0 
4.0 
4.5 

12 10 0.43 518 
24 ia 0.m 733 
ii 30 40 1.29 

1.72 
lrm 898 

54 44 1.93 1100 

2.2 24.6 0 0 0 180.0 NO.0 0.0 
3.1 17.4 0 0 0 loo.0 180.0 0.0 
3.7 14.2 17 744 500 79.0 67.5 SO.5 
4.3 12.3 27 1338 988 40.6 40.6 b5.7 
4.6 11.6 31 1532 1151 40.9 34.0 b99.5 

0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 

i.! : 24 0 30 19 5.39 3.41 b. 0. 0 4 14 0 2.0 2.3 2 2 
Jo 43 17 2.99 9. 4 16 2.4 3 

5.0 
5.5 
6.0 
b.5 
7.0 

60 49 2.15 IId0 
M 54 2.24 1216 
72 59 2.58 1271 
78 b4 2.79 In3 
84 69 3.01 l3J3 

4.8 11.0 34 lab 1281 35.4 29.4 72.3 
5.1 10.5 37 1812 1388 31.2 25.9 74.4 
5.3 10.0 40 19lb 1476 2J.9 23.1 Jb.0 
5.5 9.6 43 zoQ( 1517 Z.3 20.9 77.4 
5.7 9.3 4b 2079 14m 23.1 19.0 m.5 

57 3 38 15 2.70 10. 5 I8 2.5 3 
b3 3 39 14 2.w) 11. 5 20 2.6 3 
Jo 2 40 13 2.34 12. b 22 2.8 4 
76 2 41 122.16 13.b232.9 4 
82 242 11 2.01 14. 7 25 3.0 4 

7.5 w 74 3.n 1421 5.9 9.0 +a 2l43 1314 21.2 17.5 w.4 88 2 43 11 1.94 15. 7 2J 3.1 4 
0.0 9b W 3.43 14b8 b.1 8.7 50 2X0 1232 19.6 lb.2 80.2 94 2 44 10 l.E5 lb. 7 28 3.1 5 
8.5 102 84 3.8 1514 b.3 8.4 52 2249 1160 18.3 15.1 80.9 101 1 15 10 I.?? 17. 8 29 3.2 5 
9.0 106 89 3.86 1956 b.5 8.2 54 ml 1095 17.1 14.1 81.4 107 1 45 10 1.71 18. 8 31 3.3 5 
9.5 114 94 4.oB lb00 b.? 8.0 5b 2332 lM7 lb.1 13.3 62.0 113 I 46 9 1.65 19. B 32 3.4 5 

10.0 110 99 4.29 lM2 b.8 7.8 5B 2&E PBb 15.2 12.S 82.4 119 I 47 9 1.59 19. 9 23 3.5 b 
10.5 126 1oI 4.51 1& 7.0 7.6 60 2399 939 14.4 11.8 82.0 !25 1 48 9 I.51 20. 9 33 3.b 6 
11.0 132 107 4.?2 I?23 7.2 7.4 b2 24B 896 13.6 11.2 83.2 131 1 48 8 1.50 21. 9 36 3.7 b 
11.5 133 114 4.94 1762 7.3 7.2 b4 2M 857 13.0 10.7 83.5 137 I 49 8 1.Y 22. 10 37 3.7 b 
12.0 144 119 5.15 low 7.5 7.1 bb 2478 621 12.4 10.2 83.8 143 I 50 8 1.42 23. 10 30 3.8 b 

13.0 156 128 5.58 1874 7.8 b.8 b9 2521 158 11.3 9.3 84.3 II I 51 8 1.35 25. 11 41 4.0 7 
14.0 lb8 1% LO1 194.5 0.1 b.b 72 2551 704 10.4 0-b 81.8 lb? 1 52 7 1.29 27. 12 43 4.1 7 
15.0 MO 148 b.44 2014 6.4 b.3 75 25BB b!iJ 9.7 8.0 85.2 179 I 53 7 1.24 28. 12 4s 4.2 8 
lb.0 1% 158 b.81 1081 0.6 6.1 78 2615 
!J.O 201 1Y 7.30 214 8.9 b.0 81 2437 

18.0 216 178 7.73 POB 9.2 5.8 = 2440 
19.0 22S 188 &lb 22b9 9.4 5.6 86 2679 
20.0 240 190 8.39 2329 9.7 5.5 a9 2696 
25.0 330 247 10.73 2bOJ 10.8 4.9 loo 2760 
30.0 a0 29b 12.88 20bo 11.8 4.5 111 mo2 

35.0 420 24 15.03 3093 12.8 4.2 110 2832 
40.0 493 355 17.17 3311 13.7 L9 127 mk 

bib 9.0 7.4 85.5 191 1 S 7 1.19 30. 13 47 4.4 8 
580 a.4 7.0 85.8 m  1 56 b 1.15 32. I4 50 4.5 8 

517 7.9 b.5 0b.O 215 1 51 6 1.11 35. 14 52 4.6 9 
518 7.5 b.2 Bb.3 227 I 58 b 1.08 35. IS 54 4.0 9 
493 7.1 5.0&s 239 I 59 6 1.05 3J. lb 56 4.9 9 
394 5.6 4.6 87.2 300 0 61 5 0.93 u. 19 bb s.4 11 
328 4.6 3.0 87.7 3hO 0 b9 5 0.81 52. 22 75 40 12 

281 3.9 3.3 a0 42a 0 74 4 0.77 59.25 a4 b.4 
24b 3.4 2.0 88.3 km 0 78 4 0.72 bb. 2S ?I 6.9 

45.0 540 445 19.32 Sib 14.5 3.7 138 2811 219 3.0 2.5 88.5 540 0 82 4 0.67 73. 32 IO2 7.3 
50.0 440 494 21.47 2711 15.3 3.5 245 288( 19J 2.7 2.3 (IB.b bt@ 0 86 4 0.M ?a 33 110 7.7 

w 54 12 C on 63 Cu 

PAR&METERS INDEPENDENT OF BGMWRDING ENERGY 

ATOMIC NUtlEERS: ZP= 6. ZT= 29. ZC= 3S.<Br) 
NEUTRON NUMBERS: NP- 6. NT= 34, NC= 40. 

APfwl/3= 2.289 AT*rl/3= 3.979 
REDUCED MASS NUMBER= 10.08 AP+AT=AC= 75. 

INTERACTION RADIUS RINT= 9.91 fm RO= 1.58 fm 

HATTER HALF-DENSITY RC\DII Cfmli 
CP= 2.12 CT- 4.31 CT+CP= 6.44 C= 1.42 

EQUIWLENT SHARP SURFACE RCIDII Cfal: 
RP= 2.52 RT= 4.53 

COULGMB RADII Cfml: 
RCP- 2.51 RCT= 4.45 RC=RCP+RCT= 6.96 

BSS-COULOMB POTENTIAL Ct’lcVl: 
VC(r)=1.438+ZP+ZT/r for r>RC 
VC(r)=VO-K*r++n for r<RC 
vo= 49.36 McV K= .07408 n=2.680 
VC(RINT)= 25.2 IlcV 

FISSION-TKE- 53. McV 
ASYHM. FISSION-TKE= 30. McV 

LIRUID DROP PARCINETERS: 
GhtlIiA= 0.944 McV/fmr*P PROX-FACTOR= 16.88 McV 
L-RLD- 69 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARMETER C= 19.15 II&‘/Z*+2 

PIES EXCESSES CM&/c-*23: 
PROJECTILE: 0.0 TWGET: -65.2 
COMPOUND NUCLEUS: -70.4 

FUSION RELATED PARAMETERSI 
R-BARRIER= 8.98 fm V(RB)= 25.9 II& 
Q-VALUE- 5.2 MtV 
L-CRITICAL= 39. 

12c w b3Cu 12c H 43cr 

n/u EwEalwuvc P k Em Lmxso)#RaFL8lF-cn(pLp w-LTEPiPEl-olwmEla’ lnu E-Enm-ellEwnLT 

1.0 12 
2.0 24 
3.0 3b 
4.0 48 
4.5 54 

5.0 M 
5.5 M 
6.0 J2 
b.5 78 
7.0 8( 

7.5 90 
8.0 96 
8.5 1m 
9.0 108 
9.5 114 

10.0 1m 
10.5 124 
11.0 132 
11.5 138 
12.0 I44 

13.0 154 
14.0 149 
15.0 180 
lb.0 192 
17.0 201 

10.0 216 
19.0 228 
a.0 240 
25.0 300 
a.0 360 

35.0 4w 
40.0 460 
4.0 no 
So.0 boo 

10 0.40 518 2.2 2J.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 
w 0.80 733 3.1 19.4 0 0 0 lW.0 lm.o 0.0 0 0 0 0 0.00 
30 1.20 898 3.8 15.6 15 515 3&2 91.8 85.9 u.1 24 10 0 396.39 
40 1.40 ran 4.4 13.7 27 1240 905 54.3 (6.4 b2.8 43 5 33 22 3.U 
15 1.80 1100 4.1 12.9 31 l45J 1086 45.4 30.6 bJ.3 50 4 35 19 3.18 

50 2.00 llb0 4.9 12.3 35 1620 1231 39.1 33.1 JO.5 54 4 37 17 2.m 
95 2.20 12lb 5.2 11.7 38 1770 1349 34.3 29.0 J2.8 b3 3 38 lb 2.59 
b0 2.4 1271 5.4 11.2 41 16% 1449 30.b 25.9 74.7 69 3 39 15 2.40 
bb 2.U LB3 5.1 10.7 U 1984 1532 Z7.b 23.3 76.2 lb 2 40 14 2.24 
71 2.80 #?3 5.8 

lb 3.00 1421 b.0 
81 3.19 1468 b.2 
86 3.39 1514 64 
91 3.59 1s 66 
94 3.79 1600 b.8 

101 3.99 1442 7.0 
106 4.19 l&3 7.1 
111 4.39 1m 7.3 
11b 4.59 1762 7.5 
I21 4-W la00 7.b 

131 5.19 1874 7.9 

10.4 

10.0 
9.7 
9.4 
9.1 
8.9 

8.7 
8.5 
8.3 
8.1 
7.9 

7.6 

4b 2QbE 1499 25.2 21.2 JJ.4 82 2 41 13 2.11 

49 2140 1399 23.2 19.5 70.4 60 2 42 12 2.01 
51 ZW 1312 21.4 18.0 79.3 94 2 43 12 1.91 
5) 2i59 1235 19.9 lb.8 80.0 loo 2 43 11 1.83 
sb 2203 1166 l&b 15.7 00.7 lo6 2 U 11 1.A 
58 232 1105 17.5 14.7 81.3 113 1 45 10 1.70 

b0 2391 1049 lb.5 13.9 81.8 119 1 45 10 1.44 
b2 2427 439 15.6 13.1 82.2 125 1 44 10 1.1 
M 2459 954 14.8 12.4 82-b 131 1 47 9 1.w 
bb 2a 913 14.1 11.8 83.0 13J 1 47 9 1.49 
b? iBlS 874 13.4 11.3 63.3 143 I 0 9 1.45 

71 2563 807 12.3 10.3 83.9 15S 1 49 8 1.39 
141 5.59 1945 8.2 7.3 74 2603 749 11.3 9.5 04.4 lb? 1 50 8 1.32 
151 5.99 WI4 8.5 7.1 77 26s b99 10.5 a0 81.8 179 1 51 8 1.n 
lb1 b.39 2Wl 8.8 b.8 80 2449 456 9.0 8.2 85.1 191 1 52 7 1.22 
171 b.w 214 9.1 Lb a 2696 (17 9.1 7.7 64 Zw I 53 7 1.18 

181 7.19 me 9.4 6.5 Bb 2Jl9 593 9.6 7.2 65.7 215 1 W 7 1.14 
192 7.59 2249 9.6 b.3 89 n41 m  8.1 b.0 S.9 227 1 56 7 1.10 
202 7.99 2m 9.9 b.1 91 2Jbo 524 7.7 4.4 a.2 239 1 a6 7 1.07 
252 9.98 a07 11.0 S.5 104 2831 419 b.1 5.1 87.0 3#) 0 61 b 0.95 
32 11.98 a0 12.1 5.0 115 2879 349 5.0 4.2 87.5 360 0 65 5 0.63 

353 13.98 3092 13.0 4.6 125 2912 299 4.3 3.6 07.9 420 0 b9 5 0.79 
403 15.97 3211 13.9 4.3 134 2937 242 3.7 3.1 88.1 4w 0 73 4 0.73 
434 1?.9? 35lb 14.8 4.1 142 B56 Z% 3.3 2.8 a4 540 0 ?J 4 0.69 
501 19.9J 3711 15.6 3.9 151 2911 ZQ9 2.9 2.5 E0.5 600 0 BD 4 0.65 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
b. 0 0 1.9 2 
7. 4 13 2.2 3 
0. 4 lb 2.3 3 

9. 5 1% 2.4 3 
lo. 5 w 2.5 4 
11. b 21 2.6 4 
12. b 23 2.7 4 
13. b ?I 2.8 4 

13. 7 24 2.9 5 
14. 7 27 3.0 5 
15. 8 29 3.1 5 
lb. 8 30 3.2 5 
17. 8 31 3.3 b 

18. 9 33 3.4 b 
19. 9 34 3.4 b 
19. 9 S 3.5 6 
20. 10 1 3.b b 
n. 10 37 3.7 7 

23. 11 w 3.8 7 
24. 11 42 4.0 8 
26. 12 u 4.1 8 
27. 13 4 4.2 8 
29. 13 48 4.3 9 

30. 14 50 4.5 9 
32. 15 $3 4.6 10 
P 1s 95 4.7 10 
W. 19 M 5.2 12 
48. 22 73 5.7 13 

54. 25 82 b.2 
60. 28 91 b.b 
b?. 3l 99 7.0 
72. a4 107 7.4 
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R 55 12 c on 92 MO 

------------------------------------------- 
PARANETERS INDEPENDENT OF BOHBARDING ENERGY 
------------------------------------------- 

1.0 12 11 0.31 518 2.3 39.7 0 0 0 180.0 la.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
CITOHIC NUNBERS: ZP= 6. ZT= 42. ZC= 48. (Cd1 2.0 24 21 0.61 733 3.3 28.1 0 0 /d 180.0 180.0 0.0 0 0 0 0 0.06 0. 0 0 0.0 0 
NEUTRON NUtlBERSt NP= 6. NT= 50. NC= 56. 3.0 36 32 0.92 8% b.0 22.9 0 0 0 lea0 1ao.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

AP,,l/3- 2.289 AT**1/3= 4.514 
REDUCED MASS NUMBER= 10.62 AP+AT=AC=104. 

INTERACTION RADIUS RINT=lG.49 fn AO= 1.54 fm 

Il&TTER HCILF-DENSITY RADII Cfml: 
CP= 2.12 CT- 5.00 CT+CP- 7.13 c= 1.49 

4.0 4a 42 I.23 1031 4.6 19.8 21 705 437 06.7 79.4 4b.b 39 9 J) 4b 3.31 5. 3 I2 1.7 2 
4.5 34 48 1.33 1100 4.9 18.7 27 1027 729 69.1 b2.5 55.4 47 7 33 3b 4.5 b. 4 14 1.8 3 

5.0 ho 33 1.34 11bO 5.2 17.7 32 1282 931 57.6 51.9 61.1 54 6 35 33 3.59 7. 4 lb 2.0 3 
5.5 bb 58 1.69 1216 5.4 lb.9 3b 1459 1103 49.8 U.5 b5.1 61 5 36 26 3.17 7. 5 18 2.1 4 
6.0 72 64 1.81 1271 5.7 lb.2 40 1661 1247 43.7 39.0 bE.1 b8 4 37 24 2.87 8. 3 19 2.2 4 
b.5 78 b9 2.00 1323 5.9 15.b U l8Ob 1368 39.1 34.8 70.5 74 4 38 22 2.M 9. b 21 2.2 4 
7.0 81 74 2.15 1373 b.l 15.0 47 1929 1472 35.3 31.4 72.4 81 3 39 20 2.45 9. 6 22 2.3 5 

EQUIVFILENT SHARP SURFACE RCIDII Cfml: 
HP- 2.§2 RT= 5.20 

COULOt4B RAnI Ifml: 
RCP= 2.51 RCT= 5.08 RC=RCP+RCT= 7.59 

7.5 90 80 2.31 1421 b.4 14.5 50 29% 1W 32.2 28.6 73.9 87 3 40 19 2.30 10. 6 24 2.4 5 
8.0 9b 85 2.U Mb0 6.6 14.0 53 2129 lb& 29.6 2b.3 75.2 93 3 41 18 2.18 11. 7 25 2.5 5 
8.5 102 90 2.61 1514 6.8 13.6 0 2211 1511 27.4 2):3 76.3 100 2 41 17 2.07 Il. 7 26 2.6 6 
9.0 Me 96 2.77 IS 7.0 13.2 W 2204 1427 23.5 22.6 77.2 106 2 42 17 1.98 12. 8 27 2.7 6 
9.5 114 101 2.92 lb00 7.2 12.9 61 2349 IS2 23.9 21.2 78.1 112 2 43 lb I.%% 12. 8 29 2.7 b 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)-1.438*ZP*ZT/r for r>KC 
VC(r)=VO-K*rc*n for rCHC 
vo= 64.75 MeV K= .05777 n=2.805 
VC(RINT1= 34.5 nev 

10.0 120 106 3.07 lb42 7.3 12.5 43 2407 1284 22.4 19.9 73.8 118 2 43 I5 l.Sl 13. 8 30 2.8 b 
10.5 126 111 3.23 1483 7.5 12.2 46 24b0 1223 21.2 18.8 79.4 124 2 u 15 1.76 14. 9 31 2.9 7 
11.0 132 117 3.38 1723 7.7 12.0 45 1508 llbe 20.0 17.7 80.0 130 2 u 14 1.71 14. 9 32 3.0 7 
11.5 135 122 3.54 1762 7.9 11.7 70 2561 1117 19.0 lb.5 50.5 136 2 45 14 1.65 15. 9 33 3.0 7 
12.0 144 127 3.69 MC@ 3.0 11.5 72 2591 1070 18.1 lb.0 81.0 I43 I 43 13 1.60 15. 10 34 3.1 7 

FISSION-TKE= 75. nev 
ASYMN. FISSION-TKE= 33. tlev 

LIQUID DROP PfiRfiNETERS: 
GAMNA- 0.942 HeV/fmrr2 PROX-FACTOR= 17.64 tleV 
L-RLD- 82 (ROTATING LIQUID DROP LIMIT1 
STIFFNESS PCIRAHETER C= 18.1’9 MeV/Z*+Z 

13.0 1% 138 4.00 1874 a.4 11.0 76 %I 988 lb.5 14.6 81.8 155 1 U 13 1.52 17. IO 36 3.2 8 
14.0 lb0 149 4.30 1945 0.7 10.6 80 2722 917 15.1 13.4 52.4 lb1 1 47 12 1.45 18. 11 38 3.3 a 
15.0 130 159 4.bl 2014 9.0 10.2 83 2774 856 14.0 12.4 93.0 179 1 47 12 1.33 19. 12 40 3.5 9 
lb.0 193 im 4.92 2081 9.3 9.9 87 2819 803 13.0 11.5 33.5 191 1 43 II 1.33 20. 12 42 3.6 9 
17.0 20) 180 5.23 2145 9.6 9.6 90 2659 78 12.2 10.8 K3.9 203 1 49 11 1.28 21. 13 u 3.7 10 

18.0 216 191 5.53 2xe 9.9 9.4 94 2894 713 11.4 10.1 34.3 215 1 w 10 I.24 23. 13 4b 3.8 10 
19.0 228 2V2 5.34 2269 10.1 9.1 97 2?24 676 10.8 9.5 54.6 227 1 50 10 1.20 24. 14 43 3.9 11 
20.0 2M 212 6.15 2329 10.4 a.9 loo 295s 442 10.2 9.0 34.9 239 I 51 10 l.lb 25. 15 50 4.0 II 
25.0 300 245 7.69 2ti7 11.6 7.9 114 3062 513 8.0 7.1 85.0 299 1 54 9 1.02 30. 18 w 4.5 13 
30.0 360 318 9.22 2W 12.7 7.2 126 3133 423 6.6 5.8 86.7 340 0 57 8 0.92 3h 21 67 4.9 15 

MASS EXCESSES CMeV/c*+21: 
PROJECTILE: 0.0 TARGET: -87.5 
COMPGUND NUCLEUS: -84.1 

FUSION RELATED PfiRAMETERS: 
R-BARRIER= 9.49 fm VtRB)= 35.6 MeV 
Q-VALUE= -3.5 nev 
L-CRITICAL= 46. 

35.0 424 372 10.7b 3093 13.7 6.7 137 3134 a7 5.6 4.9 87.2 420 0 b0 7 0.M 41. 24 76 5.3 
40.0 400 423 12.30 3311 14.7 6.3 148 3221 321 4.9 4.3 07.6 480 0 62 7 0.78 46. 27 83 5.7 
43.0 340 470 13.a 3516 15.6 5.9 137 32% 285 4.3 3.8 87.8 540 0 65 b 0.73 50. r) 91 6.0 
50.0 MO 531 15.37 3711 lb.4 5.6 lb7 3273 25b 3.9 3.4 88.1 600 0 67 6 0.69 55. 33 99 6.4 

# 56 12 C en 108 As 

PARAMETERS INDEPENDENT OF BGMBARDING ENERGY 
-_______--______----____________________--- 

- - - -- 
EL/r ElmEalEc4/w P k EM LMlbUWlsoFusE’fllWLP lpclEP-WET41EWlIEW TW E-E3RlEIPlUl 

1.0 12 11 0.29 518 2.4 
ATOMIC NUMBERS: ZP- 6. ZT= 47. ZC= 53. (J 1 2.0 24 22 0.37 m  3.3 
NEUTRON NUMBERS: NP= 6. NT= 61. NC= 67. 3.0 36 32 0.86 898 4.1 

cIp**1/3= 2.289 AT*+l/S= 4.762 
REDUCED MASS NUMBER= 10.80 AP+AT=AC=lZO. 

4.0 48 43 1.15 la37 4.7 
4.5 54 49 1.29 1100 5.0 

INTERCICTION RADIUS RINT=10.76 fm RO= 1.53 fm 

MATTER HF)LF-DENSITY R&El11 Cfmli 
CP= 2.12 CT= 5.32 CT+CP= 7.44 C= 1.52 

3.0 ho 34 1.43 1144 5.3 
5.5 bb w 1.54 1216 5.5 
6.0 72 65 1.72 1291 5.8 
b.5 78 m  1.86 1323 b.0 
7.0 84 76 2.01 1373 6.2 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.52 KT= 5.50 

COULOMB RADII Cfml: 
RCP= 2.51 RCT= 3.34 RC=RCP+RCT= 7.85 

7.5 Do 81 2.15 1421 6.5 
8.0 96 06 2.29 14b8 b.7 
8.5 102 92 2.44 1514 6.9 
9.0 108 97 2.58 Isa 7.1 
9.5 114 103 2.72 lbw 7.3 

10.0 120 IOB 2.37 1442 7.5 BSS-COULOHB POTENTIhL CMeV3: 
VC(r)-1.438*ZP+ZT/r for r>RC 
VC(r)=VO-K*r*+n for r<RC 
vo= 69.86 MeV K= .05266 n=2.837 
VC(RINT)= 37.7 MeV 

FISSION-TKE= 83. tleV 
ASYMM. FISSION-TKE= 33. MeV 

LIQUID UROP PARhMETERSc 
GAMNA- 0.929 MeV/fnc+Z PROX-FCICTGR= 17.71 MeV 
L-RLD- 89 (ROTATING LIQUID DROP LIMIT1 
STIFFNESS PARfW4ETER C= 17.88 UeV/Zr*2 

MASS EXCESSES CMeV/ciwZl: 
PROJECTILE4 0.0 TARGET: -87.6 
COMPOUND NUCLEUS9 -84.2 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.73 fm V(RB)- 38.8 MeV 
Q-VALUE- -3.4 i-w 
L-CRITIChL= 49. 

10.5 12b 113 3.01 lbgl 7.7 
11.0 132 119 3.15 1723 7.8 
11.5 133 124 3.33 1762 8.0 
12.0 144 130 3.u 1300 8.2 

13.0 156 140 3.73 1874 8.5 
14.0 145 131 4.01 1945 8.8 
15.0 183 lb2 4.30 2614 9.1 
16.0 192 173 4.W 2081 9.4 
17.0 204 184 4.37 2145 9.7 

18.0 216 194 5.14 9.243 10.0 
19.0 228 205 s.45 2249 10.3 
20.0 240 21b 5.73 2329 10.6 
15.0 3m 270 7.17 2m7 11.8 
30.0 360 324 8.60 2QbO 12.9 

35.0 429 373 10.03 3393 14.0 
40.0 #10 432 11.47 3311 14.9 
43.0 3m 4u 12.90 3516 15.8 
50.0 boo 340 14.33 3711 lb.7 

u.4 0 0 0 180.0 180.0 0.0 
31.4 0 0 0 150.0 130.0 0.0 
25.6 0 0 0 100.0 180.0 0.0 
22.2 13 513 304 101.6 95.3 39.2 
20.9 26 879 6M 73.7 72.7 50.6 

19.9 31 1143 838 b4.9 w.4 57.5 
18.9 36 llQ3 1032 55.5 50.5 61.3 
18.1 bo 1997 11% 45.5 u.l 45.8 
17.4 u 17bl 1331 43.1 39.1 M.4 
lb.8 4 1990 1448 38.8 35.2 70.6 

lb.2 51 2V21 1550 35.3 32.0 72.3 87 3 39 22 2.43 9. b 23 2.3 5 
15.7 54 2127 1b39 32.4 29.3 73.8 93 340 21 2.29 9. 7 24 2.4 b 
15.2 51 2220 1461 30.0 27.1 75.0 100 2 41 20 2.17 10. 7 25 2.4 b 
14.8 60 pa 15b9 27.9 25.2 7b.l 106 2 41 19 2.07 10. 7 26 2.5 6 
14.4 62 23m 14s 26.0 23.5 T7.0 112 2 42 18 I.99 11. 8 28 2.6 7 

14.0 45 2441 1412 24.4 22.0 77.3 
13.7 67 2501 lM4 23.0 20.8 70.5 
13.4 m  Es 12a 21.8 19.6 79.1 
13.1 72 2%M 1227 2Q.b l&b 79.7 
12.8 74 2650 1176 19.6 17.7 83.2 

12.3 78 2729 loBa 17.9 lb.1 81.1 
11.9 92 2795 lm lb.4 14.8 81.8 
11.5 86 2851 941 15.1 13.b 82.4 
11.1 90 2943 w 14.1 12.7 93.0 
10.8 93 2953 Cao 13.2 11.8 33.4 

10.5 97 2994 754 12.3 11.1 83.8 
10.2 LOO 3030 743 11.6 10.5 54.2 
9.9 lc5 a62 7% 11.0 9.9 81.5 
8.9 118 3164 3b4 S.6 7.0 85.7 
Ll 131 Z!b3 470 7.1 6.4 8b.5 

7.3 lb3 322 4@ 6.0 5.4 87.0 
7.0 15) ah3 353 5.2 4.7 87.4 
6.6 lb4 3393 313 4.6 4.2 87.7 
b.3 173 3424 232 4.1 3.7 87.9 

0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 

38 10 29 62 b.81 5. 3 II 1.6 3 
u 8 32 u 4.35 5. 4 13 1.7 3 

546% 34 3.1 b. 4 15 1.8 4 
bl 5 36 31 3.44 b. 5 17 1.9 4 
b0 4 37 28 3.07 7. 5 19 2.0 4 
74 4 38 26 2.81 7. b 20 2.1 5 
81 3 39 24 2.60 8. 6 21 2.2 5 

124 
118 2 42 

2 43 
17 
17 

1.91 
1.54 

Il. 
12. 

3 
8 

29 
30 

2.6 
2.7 

7 
7 

130 2 43 lb 1.78 12. 9 31 2.8 8 
136 2 u lb 1.72 13. 9 32 2.8 6 
142 2 U 15 1.67 13. 9 3) 2.9 8 

155 1 45 14 I.% 14. 10 35 3.0 9 
lb7 1 45 14 I.54 15. II 37 3.1 10 
179 I 46 13 143 lb. 11 39 3.3 10 
191 1 47 13 1.33 17. I2 41 3.4 11 
if0 1 47 12 1.32 19. 13 43 3.5 II 

215 1 43 12 1.25 19. 13 45 3.6 12 
m  t 49 11 1.24 21. 14 4b 3.7 I2 
239 1 49 11 1.10 21. 14 45 3.8 13 
299 I32 10 1.05 26. 17 57 4.2 15 
360 034 9 0.95 31. 20 65 4.6 17 

420 0 37 8 0.87 33. 23 73 5.0 
uo 059 7 0.81 40. 2b 80 5.3 
340 0 bl 7 0.7b 44. 29 45 3.7 
b(y) 063 7 0.71 U. 32 95 b.0 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

***c*c,~********Ic****~*~*****~**~***********~**~ 1 

# 57 12 c on 140 Ce 

PARAMETERS INDEPENDENT GF BOMBARDING ENERGY 

ATOMIC NUMBERSl ZP= 6. ZT- 98. ZC= 64.(Gd) 
NEUTRGN NUMEERS: NP= 6. NT= 82. NC= 88. 

AP**l/3= 2.289 AT*+1/3= 5.192 
REDUCED MASS NUMBER= 11.05 AP+AT=AC=152. 

INTERACTION RADIUS R1NT~11.23 fm RO- 1.50 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 2.12 CT= 5.87 CT+CP= 8.00 C= 1.56 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.52 RT- 6.04 

CWLOMB RADII Cfml: 
RCP= 2.51 RCT= 5.82 RC=RCP+RCT- 8.33 

BSS-COULOMB POTENTIAL CM&l: 
VC(rl=l.438*ZP*ZT/r for r>RC 
VC(r)=VO-K*r*+n for I-CRC 
vo= 80.73 MdJ K= .04334 n=2.909 
VC(RINT)= 44.6 MeV 

FISSIGN-TKE- 104. nev 
ASYMM. FISSION-TKE- 35. nev 

LIQUID DROP PARAMETERS: 
GAt’lf’lA- 0.909 McV/fmrrZ PROX-FACTOR= 17.82 MeV 
L-RLD- 90 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 17.47 MeV/Z**Z 

MASS EXCESSES CMeV/c**Zl: 
PROJECTILE: 0.0 TARGET I -88.2 
COHPGUND NUCLEUS: -74.2 

FUSION RELATED PARAMETERS: 
R-BARRIER=lO.lS fm V(RB)= 45.8 M+J 
Q-VALUE= -14.0 nd 
L-CRITICAL= 54. 

12 c en 140 cc 12c cn1400 

El/u aMEQiEmw P k EM uWSU8&WlBlpQlW-lP W-UW-WEMTopo(EW Ml EBIEM-ENlBPllLl 

1.0 12 11 0.25 518 2.4 54.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
2.0 24 32 0.50 733 3.4 38.7 0 0 0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 36 3.3 0.14 898 4.2 31.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
4.0 48 44 0.99 1037 4.0 27.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 54 SO 1.12 1103 5.1 25.8 18 4S2 254 1C6.9 104.1 a.6 44 10 31 80 7.47 4. 4 12 1.4 3 

5.0 60 S 1.24 IN0 5.4 24.5 27 821 562 85.2 80.4 47.4 52 8 34 56 5.18 5. 4 I4 1.5 4 
5.5 M 61 1.36 1216 5.7 23.4 r) 1118 7% 70.9 46.4 54.6 60 6 35 43 4.20 5. 5 lb 1.6 4 
6.0 72 bb 1.49 1271 5.9 22.4 38 13&S 999 b0.9 5b.8 59.5 67 5 37 39 3.62 5. 5 17 1.7 5 
6.5 78 72 1.61 1323 6.2 21.1 43 1572 1171 S3.S W.8 b3.2 73 5 38 e 3.24 6. 5 19 1.7 5 
7.0 * 77 1.74 1373 b.4 

7.5 90 83 I.86 1421 Lb 
8.0 96 8B 1.98 1448 b.8 
8.5 102 94 2.11 1514 7.0 
9.0 108 59 2.23 l!B3 7.3 
9.5 114 lrn 2% lbw 7.5 

10.0 120 111 2.48 lb42 7.6 
10.5 l2b 116 2.U lbg( 7.8 
11.0 132 122 2.73 1723 a0 
11.5 133 In 2.85 17b2 a2 
12.0 ! I(  133 2.93 18IO 8.4 

20.7 

3Q.0 
19.4 
la8 
18.3 
17.8 

17.3 
lb.9 
lb.5 
lb.2 
15.8 

47 1749 1319 47.8 44.4 66.1 80 4 39 32 2.95 6. b 29 1.8 b 

51 1902 1447 43.2 10.1 b8.4 8b 4 39 292.73 7. b 21 1.9 b 
n 2635 1556 39.4 a.5 70.3 93 3 W 23 2.55 7. 7 22 2.0 b 
W 2153 1657 3b.3 326 71.9 99 3 41 2b2.40 a72421 7 
m  zzn 1743 33.6 31.1 73.2 105 3 41 23 2.aB 8. 7 25 21 1 
63 233 1710 31.3 1&9 74.3 112 2 42 23 2.17 9. 8 26 2.2 7 

bb 2433 lb24 29.3 27.1 75.3 118 2 42 22 2.08 9. 8 27 2.3 8 
69 2309 1547 27.5 25.4 7b.2 124 2 42 23 2.W 9. 8 20 2.3 8 
72 im 1477 2b.o 24.0 77.0 130 2 43 21 1.92 10. 9 29 2.4 8 
74 2640 1412 24.6 22.7 77.7 136 2 43 20 l.Bb 10. 9 30 2.4 9 
77 2697 1354 23.3 21.5 73.3 142 2 44 19 1.80 ii. 9 3i 2.5 9 

13.0 156 144 3.22 1874 a7 15.2 81 2794 1249 21.2 19.5 79.4 154 2 44 18 1.70 11. 10 33 2.6 10 
14.0 im 195 3.47 1943 9.0 14.6 8) a885 llm 19.4 17.9 80.3 lb7 1 45 17 1.61 12. 10 35 2.7 10 
IS.0 180 lbb 3.72 1014 9.4 14.1 90 2960 1033 17.9 lb.5 81.1 179 1 4S 17 1.53 13. 11 37 2.8 11 
lb.0 192 177 3.97 ZoBl 9.7 13.7 94 3023 1015 lb.6 15.3 81.7 191 1 46 lb 1.47 14. 12 33 2.9 12 
17.0 204 1m 4.22 2145 10.0 13.3 93 3032 9s 1s.S 14.3 82.3 2w 1 16 15 1.41 15. 12 w 3.0 12 

18.0 21b 199 4.4b 2ZW 10.3 12.9 101 3133 w2 14.5 13.4 62.7 215 1 47 1s 1.s lb. 13 42 3.1 13 
19.0 2?S 210 4.71 2%9 10.5 12.6 1oJ 3179 88 13.7 12.6 a.2 W 1 47 14 1.31 lb. 13 44 3.2 14 
20.0 240 221 4.96 2329 10.8 12.3 108 3220 812 12.9 11.9 83.6 W 1 48 14 1.27 17. 14 45 3.3 14 
25.0 300 276 6.20 2607 12.1 11.0 124 3315 b49 10.1 9.3 SO 299 1 50 12 1.11 21. 17 s3 3.7 17 
30.0 W 332 7.44 WO 13.2 10.0 138 3478 WI 8.3 7.6 83.9 W 1 52 11 1.00 25. IQ 61 4.1 20 

3.0 420 387 EM W3 14.3 9.3 151 3561 4b4 7.0 6.5 8b.5 420 0 54 10 0.91 28. 23 69 4.4 
10.0 480 442 9.92 3311 15.3 a7 163 3605 106 6.1 5.6 87.0 430 0 33 9 0.85 32. 26 76 4.7 
60 540 497 11.16 3516 lb.2 8.2 174 3M7 361 5.4 5.0 87.3 540 0 W 9 0.79 35. 29 63 5.0 
50.0 boo m3 12.44 3711 17.1 7.7 184 3Ml 324 4.8 4.4 87.6 bO0 0 53 8 0.75 39. 31 90 5.3 

Y  58 12 c ,n 154 Sm 

_--_______-_________----------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
________-__--_--__------------------------- 

ATOMIC NUMBERS ZP= 6. ZT= 62. ZC= 68. (Er) 
NEUTRON NUMBERS: NP= 6. NT= 92. NC= 98. 

AP**l/3= 2.289 AT**l/3= 5.360 
REDUCED HASS NUHBER= 11.13 AP+AT=AC=lQI. 

INTERACTION RADIUS R1NT~l1.41 fm RO= 1.49 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP- 2.12 CT= 6.09 CT+CP= 8.21 C= 1.57 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.52 RT= 6.25 

COULOMB RADII Cfml: 
RCP= 2.51 RCT- 6.00 RC=RCP+RCT= 8.51 

BSS-COULOMB POTENTIAL CNd’l: 
VC(r)=1.438cZP+ZT/r for r>RC 
VC(r)=VO-K+r**n for r<RC 
vo- 84.32 MeV K- .04049 n=2.930 
VC(RINT)- 46.9 Met! 

FISSION-TKE= 112. nev 
ASVHM. FISSION-TKE- 36. PlcV 

LIQUID DROP PARAJIETERSI 
GAMMA= 0.896 tlcV/fm*+2 PROX-FACTOR= 17.73 l4eV 
L-RLD= 91 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 17.35 hV/Z**Z 

MASS EXCESSES CMeV/c+*23: 
PROJECTILEC 0.0 TARGET: -72.1 
COMPOUND NUCLEUSI -63.9 

FUSION RELATED PARAMETERS6 
R-BARRIER=lO.32 fm V(RB)= 48.2 t-l&’ 
G-VALUE= -8.2 MeV 
L-CRITICAL= 56. 

Euu ELW Em Knhc P k EfA lW80#1WU3WWlW-lP W-LTP-WEld7E9WElW T1y) E+Rw-illTBPNAl 

1.0 12 11 0.24 518 2.4 58.6 0 0 0 lsQ.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 

::i 
4.5 

5.0 
5.5 
6.0 
6.3 
7.0 

24 22 0.47 733 3.4 41.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 

it 33 4s 0.71 0.95 I@37 898 4.2 4.9 29.3 33.8 0 0 0 0 0 0 183.0 180.0 180.0 180.0 0.0 0.0 0 0 0 0 0 0 0 0 0.00 0.00 
54 5Q 1.07 1100 5.2 27.6 15 293 129 123.7 119.8 28.2 43 11 30 109 9.69 

60 56 Lb 1160 5.4 9.2 15 694 4% 93.6 89.2 43.2 51 9 33 445.83 
bb 61 I.31 12lb 5.7 25.0 31 1016 713 76.9 72.6 51.6 59 7 35 52 4.55 
72 67 1.42 1271 60 23.9 37 1282 932 65.6 61.7 W.2 66 b 37 u 3.86 
78 72 1.51 1323 6.2 23.0 42 15Ob 1117 57.4 53.8 61.3 73 5 38 39 3.41 
84 78 1.64 1373 4.4 22.1 4b lb97 1276 51.1 47.8 MS 80 4 39 35 3.09 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
4. 4 12 1.4 4 

4. 4 14 1.5 4 
5. 5 15 1.6 5 
5. 5 17 1.7 5 
5. 5 18 1.8 b 
6. 6 19 1.8 b 

7.5 90 83 1.78 1421 6.7 21.4 SO 1862 1414 4b.0 43.0 67.0 8b 4 W 32 2.85 6. 6 21 1.9 7 
8.0 96 W 1.90 14b8 b.9 20.7 54 2OOh 1535 41.9 39.1 69.0 93 3 w 30 2.65 7. 7 22 2.0 7 
a5 102 9a 2.02 1514 7.1 20.1 w 2133 1641 38.5 35.9 70.7 99 3 41 28 2.w 7. 7 21 2.0 7 
9.0 IOB 100 2.14 ISPB 7.3 19.5 61 224b 1733 35.6 33.2 72.2 l&3 3 41 27 2.3b 7. 7 24 2.1 8 
9.5 114 lob 2s lb00 7;5 19.0 64 3346 1794 33.1 s.9 73.4 112 2 42 a 2.24 8. 8 25 2.2 8 

10.0 120 111 2.37 lb42 7.7 la5 67 2437 1704 31.0 Z.8 74.5 118 2 42 24 2.15 a 8 ?(i 2.2 9 
10.5 12b 117 2.w lb83 7.9 tat 70 1518 lb23 29.1 27.1 75.4 124 2 42 23 2.ob 9. 8 27 2.3 9 
11.0 li 122 2.61 1723 8.1 17.7 72 2S92 1549 27.4 23.5 7b.3 130 2 43 22 1.98 9. 9 28 2.3 10 
i1.5 no 128 2.73 1762 a3 17.3 75 2bm i4u2 25.9 24.1 77.0 136 2 43 22 1.91 9. 9 29 2.4 10 
12.0 IU 134 2.85 leo0 8.4 lb.9 78 2723 l4a 24.6 a.9 77.7 142 2 43 21 1.85 10. 9 30 2.5 10 

13.0 19 145 3.09 1874 a8 lb.2 82 2331 13ll 22.3 20.7 78.8 154 2 U 20 1.74 11. 10 32 2.6 11 
14.0 168 156 3.32 194s 9.1 15.7 87 2924 in7 20.4 19.0 79.8 lb7 1 45 19 Lb5 Il. 10 34 2.7 12 
15.0 13Q 167 3.Y iN4 9.4 15.1 91 36of 1136 18.8 17.5 80.6 179 1 45 18 1.51 12. II 36 2.8 13 
16.0 192 178 3.83 ZoBl 9.7 14.6 95 3075 lobs 17.5 lb.2 81.3 191 1 4b 17 1.53 13. 12 38 2.9 13 
17.0 10( 1W 4.M 2145 10.0 14.2 W 3138 lW2 lb.3 15.1 81.9 203 1 46 lb 1.U 13. 12 39 3.0 14 

18.0 216 200 4.27 2208 10.3 13.8 I@3 3193 947 15.2 14.2 82.4 215 1 47 lb 1.39 14. 13 41 3.0 15 
19.0 228 212 4.51 2269 10.6 13.4 107 W2 897 14.3 13.3 82.8 W 1 47 15 1.34 15. 13 43 3.1 lb 
?o.O 2W 223 4.73 2229 10.9 13.1 110 3Z8h 852 13.5 12.6 83.2 W : ; 15 1.30 lb. 14 U 3.2 lb 
25.0 300 278 S.94 2607 12.2 11.7 127 3454 681 10.6 9.8 84.7 299 13 1.13 19. 17 52 3.6 19 
30.0 3W i3i 7.12 2%0 13.3 10.7 141 3SbS S@ 8.7 a0 85.7 359 1 51 12 1.02 P 20 60 4.0 22 

35.0 420 394 8.31 3093 14.4 9.9 1% 3b44 487 7.4 6.8 8b.3 420 0 53 11 0.93 2b. 23 67 4.3 
w.0 4m 445 9.30 f311 IS.4 9.3 14b 3703 426 6.4 5.9 8b.8 (80 0 34 10 0.m 3% 26 74 4.6 
45.0 540 bl 10.69 a516 lb.3 a7 177 3749 378 3.6 5.2 87.2 540 9 0.81 n. 28 81 4.9 
50.0 64 557 11.87 3711 17.2 8.3 198 3783 340 5.0 4.7 87.5 600 

; g  
9 0.76 35. 31 BB 5.1 

twr lid m  - me Ilk - 4 J J 4m (n&9 wIwIh9 -m lw-hv-hv- 

f+aEcTIl.E r=1m -la8lNuwl3%lEN -sl-wmL~ EmI 12c 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

~****,*********t,,+,++ii9i,*rC,ii++Q*************~ 
Y  59 12 c on 1.55 Ho 

----____________-_______________________--- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
_~__-------------_~---~~~~~~~~~-~--------~~ 

1.0 12 11 0.22 518 2.4 b3.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATOMIC NUMBERS: zP= 6.. IT=  67. ZC= 73.(Ta) 2.0 24 22 0.45 73 3.5 U.8 0 0 0 180.0 lea.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NUMBERS: NP= 6. NT= 98. NC=104. 3.0 36 34 0.67 8% 4.2 36.5 0 0 0 180.0 184.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

AP**l/3= 2.285 AT*+1/3= 5.485 
REDUCED MASS NUMBER= 11.19 AP+AT=AC=177. 

INTERACTICIN RADIUS RINT=11.54 fm RO= 1.48 fm 

MATTER HALF-DENSITY RADII Cfm3y 
CP= 2.12 CT= 6.25 C’T+CP= 3.37 C= 1.5:s 

4.0 48 45 0.W 1U37 4.9 31.6 0 0 0 184.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 54 50 1.01 1100 5.2 19.8 4 27 0 18.5 164.4 7.3 41 13 29 410 38.80 0. 3 11 1.3 3 

5.0 60 56 I.12 1160 5.5 28.3 20 474 273 108.6 104.6 35.7 50 10 33 07 7.25 4. 4 13 1.4 4 
5.5 M 61 1.23 1216 5.7 27.0 29 gx) 89 pb.9 82.7 16.6 58835 63 5.17 4. 5 15 1.5 4 
6.0 72 A7 1.34 1271 6.0 25.8 35 112l 797 73.2 69.3 53.4 
6.5 78 73 1.45 1323 6.2 24.8 40 1344 999 b3.5 59.9 58.3 

5. 5 lb 1.6 5 
5. 5 18 1.6 5 

5. A I9 1.7 b 

EQUIVALENT SHARP SURFACE RADII [fm,: 
RP= 2.52 RT= 6.41 

COULOMB RADII [ fm3: 
RCP= 2.51 RCT= 6.15 RC.=RCP+RCT= 8.67 

A. A ?o 1.8 A 
A. 7 21 1.9 7 
7. 7 23 1.9 7 
7. 7 24 2.0 8 
7. 8 25 2.0 8 

HSS-COULOMB POTENTIAL CMrVl: 
VC(r)=1.438rZP+ZT/r for r>RC 
vc ( r ) =“O-tcxr**n fur rCRC 
vo= e9.21 MeV K= .03734 n=2.9&4 
VC(RINT)= SO.1 MeV 

FISSION-TKE= 124. MeV 
ASVMM. FISSION-TKE= 37. rlav 

L. I BLI I D DROP PARAMETERS: 

7.0 84 78 1.56 1373 6.5 23.9 45 1574 1172 56.2 52.9 61.9 

7.5 W M I.68 1421 6.7 23.1 49 1754 1322 50.4 47.4 M-8 
8.0 96 w 1.79 1448 6.9 22.4 53 1912 1453 45.8 &O b7.1 
8.5 102 95 I.90 1514 7.1 21.7 57 2850 1568 42.0 39.3 69.0 
9.0 ICe 101 2.01 1568 7.3 21.1 64 2173 1671 38.7 8.3 70.6 
9.5 I14 1w 2.12 1600 7.5 20.5 b3 m2 17b3 36.0 33.7 72.0 

10.0 120 112 2.B lb42 7.7 20.0 M 2381 1769 33.6 31.4 73.2 
10.5 126 117 2.35 lb83 7.9 19.5 b9 2470 lea4 31.5 29.4 74.3 

lC5 3 42 30 2.4b 
111 3 42 ia 2.3 

117 3 43 27 2.22 
124 2 43 2% 2.13 

11.0 132 123 2.44 172) 8.1 19.1 72 2550 1608 29.6 27.7 A.2 130 2 43 252.04 
11.5 138 129 2.57 1762 8.3 18.7 A 2624 1538 28.0 26.2 76.0 1% 2 44 24 1.97 
12.0 144 134 2.68 IBM 8.5 18.3 77 2691 1474 2b.b 24.8 76.7 

13.0 156 145 2.90 1874 8.8 17.b 82 2811 1340 24.0 22.5 78.0 
14.0 lb4 157 3.13 1945 9.2 lb.9 87 1912 12&3 z2.0 20.5 79.0 
15.0 180 164 3.35 2014 9.5 lb.3 92 3001 1179 a.2 18.9 79.9 
16.0 192 179 3.57 2481 9.8 15.8 5% 3077 Ii05 18.7 17.5 80.6 
17.0 X4 190 3.90 2145 10.1 15.4 100 3145 HO 17.5 lb.3 81.3 

l42 2 44 23 1.90 

154 2 45 22 1.79 
lbb 2 45 21 1.69 
179 1 44 20 1.61 
191 1 16 19 1.54 
203 1 47 18 1.48 

8. 8 26 2.1 8 
8. 8 27 2.2 9 
8. 8 28 2.2 9 
9. 9 29 2.3 10 
9. 9 3l 2.3 10 

10. 10 32 2.4 I1 
II. 10 33 2.5 I !  
11. II 35 2.6 12 
12. 12 37 2.7 13 
13. 12 39 2.8 14 

18.0 216 201 4.02 2208 10.4 14.9 104 32B 982 16.4 15.3 81.8 
19.0 22S 213 4.24 2269 10.7 14.5 108 3159 931 15.4 14.3 82.3 
20.0 260 224 4.47 2329 10.9 14.2 111 3307 W4 14.5 13.5 82.8 
25.0 300 280 5.59 2bO7 12.2 12.7 128 3490 707 11.3 10.5 84.3 
30.0 350 336 6.70 2960 13.4 11.6 143 3512 589 9.3 8.b 85.4 

215 1 47 17 1.42 
227 148 17 1.37 

iii 1 150 49 lb 14 1.33 1.15 
359 1 51 13 I.03 

420 0 53 II 0.94 
4m 054 11 0.88 
540 0% 10 0-a 
600 0 57 9 0.77 

GAMMA= 0. ‘900 M&/f m++2 PROX-FACTOR= 17.92 MeV 
L-RLD= 85 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 17.26 MeV/Zxi2 13. 13 40 2.9 I4 

14. 13 42 3.0 I5 
15. I4 44 3.1 IA 
18. 17 52 3.5 19 
21. 20 59 3.8 22 

25. 23 Ah 4.1 
28. a 73 4.4 
31. 28 80 4.7 
34. 31 87 5.0 

MASS EXCESSES C”eV,c++23: 
PROJECTILE: 0.0 TARGET: -b3.7 
COMPOUND NUCLEUS: -50.3 

FUSION RELATED PARAMETERS: 
R-BARRIER=10.43 fm V(RB)= 51.5 MeV 
Q-VALUE= -13.5 nev 
L-CRITICAL= 57. 

35.0 420 392 7.82 35’3 14.5 10.7 1% 3698 5C6 7.8 7.3 9.1 
40.0 480 U7 8.94 3311 15.5 10.0 lb8 3762 U2 6.8 b.3 8b.b 
65.0 540 503 10.05 3516 lb.4 9.4 180 3812 393 6.0 5.6 87.0 
50.0 6w 559 Il.17 3711 17.3 9.0 191 3852 353 5.4 5.0 87.3 

+I 60 12 c on 181 Ta 12 C on 181 Ta 12 C on 181 11 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: zP= 6. ZT= 73. ZC= 79.(Au) 
NEIJTRON NUHRERS: NP= 6. NT=108. NC=114. 

AP**1,3= 2.289 AT++1 /3= 5.657 
REDUCED MASS NUMBER= 11.25 AP+AT=AC=iPB. 

INTERACTION RADIUS RINT=11.73 fm RO= 1.48 fm 

MATTER HALF-DENSITY RADII Cfnl: 
,I’p= 2. 12 CT= 4.47 CT+CP= 8.59 c= l.hO 

EQLll VALENT SHARP SLlRFAC:E RADI I L f m,  : 
RP= 2.52 RT= h.A.2 

CDULOMH kAD I I C f m,  : 
RCP= 1.51 HC’T= 6.. 35 RC’=RCP+RCT= .3.X, 

1.0 12 11 0.21 518 
2.0 24 23 0.42 733 
3.0 36 340.63 898 
4.0 48 45 0.84 la37 
4.5 54 51 0.94 1100 

5.0 A0 56 1.05 llbo 
5.5 bb b2 1.15 1216 
6.0 72 68 I.2b 1271 
b.5 78 73 1.3b 1323 
7.0 84 79 1.47 1373 

7.5 xl 84 1.57 1421 

2.5 69.0 0 0 0 im.0 180.0 0.0 
3.5 488.8 0 0 0 180.0 180.0 0.0 
4.3 39.8 0 0 0 lm.0 im.0 0.0 
4.9 34.5 0 0 0 Im.0 180.0 0.0 
5.2 32.5 0 0 0 180.0 180.0 0.0 

5.5 30.8 14 222 A9 1323 129.4 23.8 
5.8 29.4 25 615 384 100.3 96.5 39.9 
b.0 28.2 32 937 b4b a.8 79.1 48.6 
6.3 27.1 38 1207 867 71.0 67.5 54.5 
6.5 26.1 43 1437 lO5? 62.4 59.1 58.8 

6.7 25.2 48 lb36 IZ2 53.7 52.7 62.1 

48 

a 

b5 

72 
79 

85 

0 0 0 0.00 0. 0 0 0.0 0 

0 0 0 0.00 0. 0 0 0.0 0 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

0 0 0 0.00 0. 0 0 0.0 0 

I2 33 144 Il.23 4. 4 I2 1.3 4 
9 35 81 6.24 4. 4 I4 1.4 4 
7 37 b2 4.80 4. 5 lb 1.5 5 
b 39 52 4.04 5. 5. 17 1.b 5 
5 40 46 3.56 5. A I9 l.b 6 

5 41 42 3.21 5. b 20 1.7 6 
8.0 96 90 1.68 Mb8 7.0 24.4 52 1809 1X.6 50.4 47.6 64.8 92 
8.5 102 96 1.78 1514 7.2 23.7 56 1962 1493 44.0 43;4 67.0 PB 
9.0 ICS 101 1.89 1956 7.4 23.0 59 2097 1606 42.4 39.9 b8.8 105 
9.5 114 107 1.99 lb00 7.b 72.4 43 2218 1708 39.3 37.0 70.4 111 

4 41 38 2.95 A. A 21 1.8 7 
4 42 36 2.75 b. 7 22 1.8 7 
3 42 M 2.58 b. 7 23 1.9 8 
3 43 32 2.u 7. 7 24 2.0 8 

3 43 30 2.32 7. 8 25 2.0 8 
3 u 29 2.22 7. 8 24 2.1 9 

E&S-COLILuMB POTENTIAL C&V,: 10.0 124 113 2.10 1442 7.8 21.8 bb 2?27 1799 X.6 34.4 71.7 117 
VC(r)=l.43SaZPxZT/r fnv r>RC 10.5 1% 118 2.20 lb83 8.0 21.3 A9 2425 17M 34.3 32.2 72.9 123 
vc I r , =VO-ts.+r xxn far riRC Il.0 132 124 2.31 17Z 8.2 24.8 72 
vo= 

2514 14&S 32.2 33.3 73.9 130 
'?4.70 nrv (c= .033Vb n=3.000 11.5 133 129 2.4l 1762 8.3 20.3 A 2595 1612 30.4 28.6 74.8 136 

'JC (HINT)= 53.7 Me" 12.0 1U 135 2.52 lW 8.5 19.9 78 2670 1545 28.8 27.1 A.b 142 

FISSION-TKE= 1:38. ,,eV 
ASVMM. FISSION-TKE= 39. MeV 

L I UC!1 0 DROP PARAMETERS: 
GAMMA= 0.896 MeV/fmr*Z PROX-FACTOR= 18.00 “PV 
L-RLD= 85 (ROTATING LIPUID DROP LIMIT) 
STIFFNESS PARAMETER C= 17.16 MeV,Z+rZ 

MASS EXCESSES CMrV/c*rZ,: 
PROJECTILE: 0.111 TARGET: -46.0 
COMPOLIND NLtC.LEUS: -31 . 3 

FLISION RELATED PARAMETERS: 
R-BARRIER=lO.t.O fm V(RR)= 55.2 nev 
Q-VALUE= -14.7 MeV 
L-I-RITICAL= 59. 

2 u 28 2.13 8. 8 27 2.1 9 
2 u 27 2.05 8. 9 28 2.2 IO 
2 45 26 1.97 6. 9 29 2.2 10 

2 45 24 1.85 9. 10 31 2.3 11 
2 4b 23 1.75 10. 10 33 2.4 I2 
2 46 22 1.66 10. 11 34 2.5 I2 
1 47 21 I.% Il. 11 36 2.6 13 
1 47 20 1.52 12. 12 38 2.7 14 

1 48 19 1.46 12. 13 39 2.8 IS 

13.0 156 I46 2.72 1874 8.9 19.1 83 1801 1424 26.0 24.4 77.0 154 
14.0 168 158 2.93 1945 9.2 18.4 84 2913 1324 23.7 22.3 78.1 lbb 
15.0 180 lb9 3.14 2014 9.5 17.8 92 3010 1234 21.8 20.5 79.1 178 
16.0 192 180 3.35 2081 9.8 17.2 97 3095 1159 20.2 19.0 79.9 191 
17.0 20) 191 3.56 2145 10.1 lb.7 101 3170 1wO 18.8 17.7 90.6 203 

18.0 216 203 3.77 2208 10.4 lb.3 105 3237 IW 17.6 lb.5 81.2 215 
19.0 228 214 3.94 2249 10.7 15.8 109 3296 97b 16.5 15.5 81.7 227 
2Q.0 240 225 4.19 2329 11.0 15.4 113 3349 927 15.6 l4.b 82.2 239 
'A.0 300 281 5.24 2hO7 12.3 13.8 130 3551 741 12.1 Il.4 83.9 299 
30.0 SO 338 b.29 2860 13.5 12.6 145 3685 bl8 9.9 9.3 85.0 359 

1 48 18 1.41 13. I3 41 2.9 15 
1 40 18 I.36 14. I4 43 3.0 lb 
I 54 15 1.18 17. 17 50 3.3 19 
I 52 14 1.0 20. 20 54 3.7 22 

35.0 420 394 7.34 393 14.6 11.7 159 m  529 8.4 7.9 45.8 419 I 53 13 0.96 23. n A5 4.0 
40.0 480 450 8.38 3311 15.6 10.9 171 3851 4b3 7.3 6.8 86.4 4M 0 54 I2 0.W 25. 25 72 4.2 
45.0 540 5% 9.43 351b lb.5 10.3 183 3W6 412 6.4 6.0 86.8 540 0 56 II 0.84 28. 28 78 4.5 
50.0 boo 563 10.48 3711 17.4 9.8 194 S-A0 370 5.8 5.4 87.1 60 0 57 IO 0.79 31. 31 65 4.8 

!kVlU I*v hV - nrv/c l/h - Ti *  d c9 do An lw kV w - nn J!dJ -I** II& - 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

0 61 12 c on 197 Plu 12 c a 197 Ilu I2 c u 197 k 

---___________-_----____________________--- 
PARMETERS INDEPENDENT OF BOHBCIRDING ENERGY 
-------------___________________________--- 

CITGMJC NUNBERS: ZP= 6. ZT= 79. zc= 85. (At) 
NEUTRON NUMBERS: NP= 6. NT=118. NC=124. 

AP+*1/3= 2.289 ATr*i/3= 5.Si9 
REDUCED MASS NUMBER= 11.31 AP+AT=hC=209. 

INTERACTION RADIUS RINT=11.91 fm RO= 1.47 f 

MATTER HALF-DENSITY RADII [fmlr 
CP= 2.12 CT= 6.68 CT+CP= 8.80 C= 1.61 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.52 RT= 6.83 

COULOMB RADII Cfml: 
RCP= 2.51 RCT- 6.55 RC=RCP+RCT= 9.06 

SOS-COULOMB POTENTIAL CMeVl: 
VC(rJ=1.438+ZP*ZT/r for r>RC 
VC(r)=VO-Krrcrn for r<RC 
VO= 100.04 MoV K= .03099 n~3.033 
VC(RINT)= 57.3 Me’,’ 

FISSION-TEE= 153. McV 
ASVMM. FISSION-TKE= 40. nev 

LIQUID DROP PARhMETERS: 
GAMMCI= 0.893 JleV/fmr*2 PROX-FACTOR= 18.07 McV 
L-RLD= 82 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 17.07 MeV/Z++Z 

1.0 12 11 0.20 518 2.5 74.b 0 0 0 189.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 24 23 0.40 m  3.5 52.8 0 0 0 lm.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 36 34 0.59 8% 4.3 43.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 48 45 0.79 I937 4.9 37.3 0 0 0 189.0 189.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 5) 51 0.89 1100 5.2 s.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 w a 0.99 IN0 5.5 33.4 0 0 0 180.0 lW.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
In 5.5 bb b2 1.09 121b 5.8 31.8 19 387 100 117.4 114.2 31.3 5b 10 s 113 8.19 4. 4 14 1.3 4 

6.0 72 b8 1.19 1271 6.1 30.5 28 741 48b 94.0 W.5 43.0 b4 8 24 77 5.58 4; 5 is iii ; 
b.5 78 74 1.23 lm 6.3 29.3 35 IMB 728 79.4 76.0 50.3 71 7 39 62 4.50 4. 5 17 1.5 5 
7.0 81 79 1.38 1373 b.5 28.2 41 1259 935 (9.1 bS.9 55.4 78 b 43 54 3.87 5. b 18 1.5 5 

1.5 90 85 1.48 1421 6.0 27.3 4b 1548 1115 bl.4 58.4 59.3 55 5 41 48 3.45 5. b 19 1.b b 
8.0 96 90 1.58 1168 7.0 26.4 50 lb97 1272 55.2 52.5 b2.4 92 4 42 44 3.14 5. b 20 1.7 b 
8.5 JO2 % 1.68 1514 7.2 25.6 55 13% 1411 50.3 47.7 44.9 93 4 43 40 2.91 6. 7 22 1.7 7 
9.0 JO8 102 1.78 l99B 7.4 24.9 58 2013 1533 4b.l 43.7 bb.9 104 4 43 38 2.71 b. 7 23 1.8 7 
9.5 II4 107 1.88 lb00 7.b 24.2 62 2145 lb45 42.7 40.4 b8.7 Ill 3 44 35 2.56 b. 7 24 1.9 8 

10.0 I?0 113 1.93 lb42 7.8 23.6 b5 22b4 1744 39.7 37.6 70.2 117 3 44 34 2.42 7. 8 25 1.9 8 
10.5 1% 119 2.07 lbg) 8.0 23.0 69 2371 1831 37.1 35.1 71.5 123 3 U 32 2.31 7. 8 2b 2.0 9 
11.0 132 124 2.17 1723 8.2 22.5 72 2169 1758 34.8 32.9 72.6 129 3 45 31 2.21 7. 8 27 2.0 9 
11.5 138 130 2.27 1762 8.4 22.0 75 2568 lw 32.8 31.0 73ib 1% 2 4S 29 2.12 8. 9 28 2.1 IO 
12.0 144 1% 2.37 1800 8.6 21.5 78 2b39 lb11 31.1 29.3 74.5 142 2 4S 28 2.04 8. 9 29 2.1 10 

13.0 155 147 2.57 1874 8.9 29.7 83 2783 1487 28.0 26.5 76.0 I54 2 4b 26 1.91 8. 10 39 2.2 11 
14.0 lb9 158 2.77 1945 9.3 19.9 BB 2%b 1381 25.5 24.1 77.2 lbb 2 47 25 1.80 9. 10 32 2.3 I2 
15.0 180 170 2.% 2914 9.6 19.3 53 3012 1289 23.5 22.1 78.3 178 2 47 24 1.71 IO. 11 34 2.4 12 
16.0 192 J81 3.11 2981 9.9 18.7 97 3105 12% 21.7 20.5 79.2 191 1 47 23 J.b3 IO. 11 35 2.5 13 
17.0 204 192 3% 2145 10.2 18.1 JO2 3187 1137 29.2 19.0 79.9 2% I 48 22 I.% Il. 12 37 2.b I4 

18.0 21b W 3.Y ZloB 10.5 17.6 1% 3260 1074 18.9 17.8 80.6 215 J 48 2J 1.50 12. 13 39 2.7 IS 
19.0 228 215 3.75 22b9 10.8 17.1 110 2325 1018 17.7 lb.7 81.1 227 1 49 20 1.44 12. 13 40 2.8 15 
20.0 240 22b 3.95 2329 11.1 lb.7 114 3383 %7 lb.1 15.7 81.7 239 J 49 19 1.39 13. 14 42 2.8 Jb 
a.0 3no 283 4.94 24Q7 12.4 14.9 131 360 773 13.0 12.2 83.5 299 J 51 17 1.21 lb. I7 50 3.2 19 
a.0 360 239 5.93 .WbO l3.b 13.6 147 3751 b44 JO.6 10.0 84.7 359 1 52 15 i.oB 18. 20 57 3.5 23 

35.0 420 396 b.91 m  14.b 12.b lb1 m  552 9.0 8.4 65.5 419 J 53 I4 0.98 21. 22 b4 3.8 
40.0 480 452 7.90 3311 15.b Jl.8 174 3934 483 7.8 7.3 %.I 480 0 54 13 0.91 24. 25 m 4.1 
4.0 540 509 8.89 3516 lb.6 Il.1 1% 3994 429 b.8 6.4 86.6 540 0 56 12 0.85 %. 23 77 4.3 
50.0 bm 566 9.88 37ll 17.5 10.6 197 4042 386 b-1 5.8 %.9 600 0 5J JJ 0.80 29. 31 84 4.6 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: 0.0 TAROET: -28.6 
COMPGUND NUCLEUS: -11.6 

FUSION RELCITED PARAMETERS: 
R-BARRIER-10.75 fm VJRBJ= 58.8 HeV 
Q-VALUE= -17.0 nev 
L-CRITICAL= 60. 

Y  62 12 C on 208 Pb 

-------------_______----------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGV 
.---_______--_-__-_______________________--- 

ATOMIC NUMBERS: ZP= 6. ZT= 82. ZC= 88. (RI) 
NEUTRON NUMBERS: NP= 6. NT=l26. NC=132. 

APr*l/3= 2.289 ATit+l/S= 5.925 
REDUCED MASS NUMBER= 11.35 AP+AT=CIC=220. 

INTERACTION RADIUS RINT=12.02 fm RO- 1.46 fm 

MFITTER HALF-DENSITY RADII [fml: 
CP= 2.12 CT= 6.82 CT+CP= 8.94 c- 1.62 

I2C m2tsPk 12 c 9” 208 9b 

--- 

El.& ElJw Ecn Emat , k Elh LWSOMSW8(pcIIW-L9 W-UEP-WEHITEFWXEM’ TMI E-53EN-ENlEWNl.I 

1.0 
2.0 

::i 
4.5 

5.0 
x5 
b.0 
6.5 
7.0 

12 11 0.19 518 2.5 77.5 0 0 0 13&O 180.0 0.0 0 0 0 0 0.00 
24 23 0.39 7S 3.5 54.8 0 0 0 189.0 180.0 0.0 0 0 0 0 0.00 

ii 45 34 0.58 0.77 1031 8% 4.3 5.0 u.7 38.7 0 0 0 0 0 0 180.0 180.0 JW.0 180.0 0.0 0.0 0 0 0 0 0 0 0 0 0.00 0.00 
54 51 0.87 II00 5.3 34.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 

b0 51 0.9b IJY 5.5 34.b 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 
bb b2 1.1 1216 5.8 33.0 lb 2% 119 12b.9 124.2 2b.S 55 11 35 139 9.83 
72 43 J.Jb 1271 b.1 31.6 27 b5b 418 99.5 96.2 40.3 b3 9 38 8bb.Y 
78 74 1.25 1323 6.3 30.4 3) 944 671 83.4 80.2 43.3 7J 7 39 44 4.7b 
84 79 1.35 1373 6.6 29.3 40 IP) 4% 72.3 b9.2 53.9 78 6 40 58 4.04 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 

0. 0 0 0.0 0 
4. 4 13 1.1 4 
4. 5 15 1.2 4 
4. 5 17 1.3 5 
4. 6 18 1.3 6 

EQUIVALENT SHC)RP SURFACE RADII Cfmlr 
RP= 2.52 RT= 6.96 

7.5 
8.0 
8.5 
9.0 

59 85 1.45 1421 b.8 28.3 45 JO JO75 b4.0 bJ.J 53.0 55 5 41 51 3.59 
% 91 J.54 Mb8 7.0 27.4 50 lb% 1240 57.5 54.8 61.3 91 5 42 4b3.25 

t: 192 9b 1-M 1.73 1514 IBB 7.2 7.4 2b.b 25.8 54 58 1331 19% 1385 1514 52.2 47.9 49.7 45.5 43.9 bb.1 JO4 98 4 4 43 43 40 432.99 2.79 

5. 6 I9 1.4 6 
5. 6 20 1.5 6 
5. 7 ‘21 1.6 7 
b. 7 22 1.b 7 
b. 7 z( 1.7 8 

b. 8 24 1.7 8 
7. 8 25 1.8 9 
7. 8 2b 1.9 9 
7. 9 27 I.9 JO 
7. 9 18 2.0 10 

8. 10 30 2.1 JJ 
9, JO 32 2.2 l2 
9. 11 37 2.3 13 

10. 11 35 2.3 13 
10. 12 37 2.4 14 

Il. 13 38 25 IS 
12. 13 40 2.b lb 
12. 14 4J 2.7 lb 
IS. 17 49 3.0 20 
IS. I9 54 3.4 23 

COULOMB RADII Cfmlr 
RCP= 2.51 RCT= 4.66 RC=RCP+RCT= 9.17 9.5 114 1% J.83 lb00 

BSS-COULOMB POTENTIAL CM&31 10.0 
VC(rJ=1.438+ZP+ZT/r fop r>RC 10.5 
VC(rJ=VO-K*r**n fop r<RC JJ.0 
VO= 102.44 MeV K= .02966 n-3.045 11.5 
VC(RINTJ= 58.9 McV 12.0 

FISSION-TKE= 160. McV 
~SYMM. FISSION-TKE= 41. nd 

LIRUID DROP PCIRAMETERSI 
GAMMA= 0.884 tlcV/fm*r2 PROX-FACTOR- 17.98 McV 
L-RLD- 80 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PAR&METER C= 17.02 McV/Z*iZ 

13.0 
14.0 
15.0 
lb.0 
17.0 

18.0 21b 294 3.47 2108 10.5 18.3 107 3190 1101 19.4 J8.4 80.3 
19.0 2W 21) 3.Y m  10.8 17.8 111 3358 1043 18.2 17.2 80.9 
20.0 240 227 3.W 2329 11.1 17.3 115 3419 991 17.2 lb.2 81.4 
25.0 300 284 4.82 2107 12.4 15.5 lr) %51 793 13.3 12.6 33.3 

lzo 113 1.93 1642 
1% 119 2.32 lb% 
19 125 2.12 J723 
138 Jr) 2.22 J7b2 
lU 1% 2.31 1800 

1% I47 2.51 1874 
168 159 2.70 1945 
1R) 170 2.89 2014 
192 182 3.08 2481 
2X 193 3.28 2145 

7.6 25.1 b.2 2125 lb29 U.2 42.0 67.9 

7.8 24.5 bS 2249 J733 41.1 39.0 69.5 
8.0 23.9 b9 2%J J62b 28.4 36.4 70.8 
a2 23.4 n mb3 J%2 3b.o 34.2 72.0 
8.4 22.8 75 25% 1723 33.9 32.2 73.0 
8.6 22.4 78 2b4J 1452 32.1 30.4 74.0 

8.9 21.5 83 2792 195 28.9 27.4 E5 
9.3 29.7 W 2920 l4lb 2b.3 24.9 7b.8 
9.b 20.0 93 3031 J32J 24.2 22.9 77.9 
9.9 19.4 98 3129 1239 22.3 2J.2 78.8 

JO.2 18.8 JO2 33J4 JJY 2Q.8 19.7 79.) 

111 3 U 37 2.u 

117 3 U 35 2.48 
123 3 45 342.3b 
129 3 45 322.26 
18 2 45 31 2.lb 
142 2 4b 302.08 

151 2 4b 28 1.95 
lbb 2 47 1 1% 
178 2 47 25 1.74 
191 I 48 24 IAS 
2W J 48 23 1.58 

215 1 08 22 J.52 
iii t 49 09 21 10 1.41 1.Y 

299 1 51 17 1.22 
399 152 lb 1.97 

MASS EXCESSES CHcV/c**23r 
PROJECTILE: 0.0 TARGET: -19.5 
COMPOUND NUCLEUS: 10.8 

FUSION RELATED PARAMETERS: 
R-BARRIER-lo.86 fn V(RBJ= 60.4 JleV 
Q-VALUE= -30.3 rlev 
L-CRITICCIL- 61. 

30.0 

35.0 
40.0 

2: 

3bO 3% 5.78 2860 J3.b 14.1 149 380( 4bO 10.9 10.3 84.b 

420 397 475 3393 14.7 13.1 lb3 3913 5bb 9.2 8.7 85.4 
280 44 7.71 3311 15.7 12.2 176 3995 4% 8.0 7.5 8b.0 

419 1 53 14 1.00 
ow 0 54 13 0.n 

20.22 61 3.7 
23. 25 70 3.9 
25. 28 76 4.2 
a. 31 SJ 4.4 

510 511 8.9 3516 16.6 Il.5 188 4468 440 7.0 b.b 86.5 544 0 56 12 0.86 
600 5b7 9.M 3711 17.5 11.0 200 4109 394 6.3 5.9 8b.9 Wo 0 57 12 0.81 
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TABLES, Reaction Parameters for Heavy-Ion Collisions 
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Y  43 12 c on 209 EC1 12 C 45 259 Bi 12 C 011 209 Bi 

-----------_--__--------------------------- 

PARAMETERS INDEPENDENT OF BGWBARDING ENERGY 
------------____--__----------------------- 

-- -- --~ 

a/u Elm Em F.cww , k ETA LlWsoIIy)sauS~WLP lD-LlEl’-WEl-STBPlllETA’ TMJ E-fBEN+NlBlPNLT 
- -- -- 

ATGWIC NUMBERS: ZP= 6. ZT= 83. ZC= 89. (Acl 
NEUTRON NUMBERS: NP= b. NT=lZC. NC:=l32. 

1.0 12 11 0.19 518 2.5 78.4 0 0 0 188.0 180.0 0.0 0 
2.0 24 23 0.38 73 3.5 55.4 0 0 0 180.0 180.0 0.0 0 

0 0 0 0.50 5. 0 5 0.0 5 
0 0 0 0.00 0. 0 0 0.5 0 
0 0 0 5.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

3.0 36 34 0.57 8!m 4.3 4.3 0 0 0 180.0 180.0 0.0 0 
4.0 48 45 0.76 1037 5.0 39.2 0 5 0 ml.0 180.0 0.5 0 

AP**l/3= 2.289 AT**; /S= 5.934 
REDUCED MASS NUMBER= 11.35 AP+AT=AC=221. 

4.5 54 51 0.86 1100 5.3 37.0 0 0 5 180.0 187.0 0.0 0 

5.0 b0 57 0.95 llb0 5.6 35.1 0 5 5 lw.o 180.0 5.0 0 
1NTERAC:TIGN RADIUS RINT=l2.03 fm HO= 1.46 fm 

MATTER HALF-DENSITY RADII Cfmli 
C.P= 2.12 CT= 6.83 CT+CP= 8.95 C= 1.62 

5.5 M 62 1.55 l2lb 5.8 33.4 15 234 79 132.0 129.5 24.0 SI 
6.0 72 bB 1.14 1271 b.l 32.0 26 612 W2 102.2 98.9 38.9 43 
6.5 78 74 1.24 1323 6.3 30.8 33 924 638 81.3 82.1 47.3 71 
7.0 84 79 1.33 1373 6.6 29.6 39 1194 851 73.8 70.7 53.1 78 

EOUIVALENT SHARP SURFAC:E RADII Cfml: 
RF= 2.52 RT= 6.97 

C.GULGWS RADII 1 fml: 
RC’P= 2.51 RCT= b.&S RC.=RCP+RCT= 9.19 

7.5 95 85 1.0 1421 6.8 28.6 45 1425 1047 b5.2 b2.3 57.4 85 
8.0 96 91 I.53 Mb8 7.0 27.7 50 I(26 1213 58.5 8.8 b0.8 91 
8.5 102 96 1.62 1514 7.2 26.9 54 1843 1360 53.1 50.0.6 63.4 98 
9.0 MB I52 1.72 lZ4 7.4 24.1 53 1964 1491 48.7 44.3 65.7 104 
9.5 114 IO8 1.81 lb00 7.7 25.4 62 2100 IboB 44.9 42.7 67.5 111 

H$a-C:GULGWR POTENTIAL CM&l: 10.5 120 113 1.91 1442 7.8 24.8 bB 2226 1713 41.7 39.b 69.1 117 
VC:tr )=1.43S*ZPiZT/r for r:>RC 10.5 126 119 2.55 1683 8.0 24.2 68 2340 18% 39.0 37.0 70.5 1zJ 
VC ( r )=VO-K*r++n fur r<RC 11.0 132 125 2.10 1723 8.2 23.6 72 2443 1808 a.5 24.7 71.7 129 
vo= 103.43 nev K= .02922 n=:3.053 11.5 138 131 2.19 1762 8.4 23.1 73 2531 1730 34.4 32.6 72.8 136 
VC(RINT)= 59.5 wev 12.0 144 136 2.29 1800 8.6 i2.b 70 2b24 lb57 32.5 30.8 73.7 142 

FISSION-TkE= 16.3. wcv 
ASYWW. FISSION-TYE= 41. WeV 

LIQUID DROP PARAMETERS: 
GAwwA= 0. SH7 WeV/frn*iZ PRGX-FACTOR= 18.06 WeV 
L-RLD= 78 (ROTATING LIGUID DROP LIMIT) 
STIFFNESS PARAMETER C:= 17.02 WeV/Z+e2 

13.0 156 148 2.48 1874 8.9 21.7 83 2776 15X7 29.3 27.8 75.3 154 
14.5 lb8 159 2.67 1945 9.3 21.0 80 2904 1421 1.7 25.3 7b.7 I& 
15.0 180 170 2.Bb 2014 9.b 20.2 93 3719 1326 24.5 23.2 77.7 178 
lb.5 I92 182 3.C6 2081 9.9 19.6 98 3117 1243 22.b 21.4 78.7 192 
17.0 201 193 3.24 2145 10.2 19.0 102 3iW 1170 21.1 19.9 79.5 203 

MASS EXCESSES CWeV/crr23: 
PROJECTILE: 0.0 TARGET: -16.5 
COMPOUND NUCLEUS: 14.9 

18.0 216 20) 3.43 Z&l8 15.5 18.5 107 3281 1105 19.7 18.6 80.2 215 
19.5 228 216 3.62 2249 15.8 18.0 111 3350 1047 18.5 17.5 80.8 227 
20.0 240 227 3.81 2329 11.1 17.5 115 3412 994 17.4 16.5 81.3 Z79 
25.0 ry) 281 4.77 2bO7 12.4 15.7 133 X44 795 13.5 12.8 83.3 299 
30.0 3bo 345 5.72 2860 13.) 14.3 149 SO2 bb3 11.0 10.4 81.5 359 

FUSION RELATED PARAMETERS: 35.0 420 397 b.67 3w3 14.7 13.3 lb3 3913 568 9.3 8.8 8.3 419 
R-BARRIER=10.87 fm VCRBl= Al.1 WeV 40.0 480 454 7.43 3311 15.7 12.4 176 3WB 497 8.1 7.6 86.5 M 
Q-VALLlE= -31.4 wev 45.0 540 511 8.58 Sib lb.7 11.7 188 4i69 442 7.1 6.7 8b.4 540 
L--CRITICAL= hf. 50.0 MO 567 9.51 3711 17.6 11.1 m,  4111 397 6.4 6.0 86.8 bO0 

0 0 0 0.00 0. 5 5 0.0 0 

0 0 0 o.al 0. 0 0 5.0 5 
II 35 IS 15.92 4. 4 13 1.1 3 
9 38 m  6.29 4. 5 15 1.2 4 
7 39 70 4.87 4. 5 Lb 1.2 5 
6 41 59 4.11 4. 6 18 1.3 5 

5 42 52 3.63 5. b 19 1.4 b 
5 42 47 3.28 5. 6 20 1.5 b 
4 43 43 3.02 5. 7 21 1.5 7 
4 44 40 2.81 b. 7 22 1.6 7 
3 44 38 2.M 6. 7 23 1.7 8 

3 45 36 2.55 b. 8 24 1.7 8 
3 45 34 2.37 7. 8 25 1.8 8 
3 45 33 2.27 7. 8 2b 1.8 9 
2 (6 31 2.18 7. 9 27 1.9 9 
2 4b 25 2.09 7. 9 28 1.9 10 

2 46 28 1.55 8. 10 x) 2.1 Ii 
2 47 n 1.84 9. 15 32 2.1 12 
2 47 25 1.74 9. II 33 2.2 12 
2 4B 24 Lbb 15. 11 35 2.3 13 
1 * 23 1.59 15. 12 37 2.4 I4 

I 49 22 1.52 11. 13 3 2.5 15 
I 49 21 1.47 12. 13 40 2.b 15 
1 49 20 1.42 12. 14 41 2.7 lb 
I 51 18 1.22 15. 17 49 3.0 20 
I 52 lb I.03 18. 19 54 3.3 13 

I 54 I4 1.00 20. 22 63 3.6 
0 55 13 0.92 23. 25 m  3.9 
0 56 12 0.8b 25. 18 76 4.2 
0 57 12 5.81 28. 31 82 4.4 

t s4 12 c on 2’3S Li 

__--____~_-----__---____________________--- 

PARAMETERS INDEPENDENT OF DOWBARDING ENERGY 

12c OnneLl 12f onmu 

--_-- --__ 

EL/u ELAB Em Ecwvc P k ETA LOklXSUWlsmSWWlW-LP Wi.lEf4’E7-5TOPlXEIA’ T#l E-EBEB--fBTBpNLT 
-------- -_-- ------ ________ 

1.0 I2 I1 5.18 518 2.5 Q&9 0 5 0 180.0 180.0 5.0 0 
ATOWIC NLIWRERS:: ZP= 6.. ZT= 92. ZC= 95. (Cfl 2.0 24 23 0.35 733 3.5 61.5 0 0 0 185.0 180.0 0.0 0 
NEUTRON NUMBERS: NP= &. NT=146. NC=152. 3.0 36 24 0.53 858 4.3 50.2 0 0 0 180.0 180.5 0.5 0 

4.0 48 4b 0.71 1037 5.5 43.5 0 0 0 180.0 180.0 0.0 0 
cIp**1/3= 2.289 ATitffl/3= h. 197 4.5 54 51 0.80 1150 5.3 41.5 0 0 0 180.0 180.5 0.0 0 
REDUCED MASS NUWHER= 11.42 AP+AT=AC=250. 

5.0 60 57 5.89 1160 5.6 38.9 0 0 0 180.5 180.5 0.0 5 
INTERACTIGN RADIUS RINT=12.31 fm HO= 1.45 fm 5.5 bb b3 5.97 1216 5.9 37.1 0 0 0 180.5 180.5 5.0 0 

6.0 72 b9 1.06 1271 6.1 35.5 18 310 142 125.6 123.2 27.2 42 
WATTER HALF-DENSITY RADII Cfml: 6.5 78 74 1.15 1323 b.4 
l:P= 2.12 CT= 7.11 CT+CP= 9.29 := 

34.1 28 MB 431 100.4 97.6 39.8 70 
1.64 7.5 84 80 I.24 1373 b.6 32.9 36 971 679 85.1 82.3 47.4 77 

EOUIVALENT SHARP SURFACE RADII Cfnl: 
RP= 2.52 RT= 7.30 

ICOULOMB RADII Ifml: 
RCF= 2.51 RCT= &.9S RC=RCP+RCT= 9.49 

7.5 90 86 1.33 1421 6.8 31.7 42 123Z W4 74.3 71.6 52.8 84 
8.5 96 91 1.42 MbB 7.1 35.7 47 Mb0 I@2 Y.2 b3.b 56.9 91 
8.5 152 97 1.51 1514 7.3 29.8 52 1660 1247 B9.7 57.3 45.2 97 
9.0 IO8 103 I.60 ISB 7.5 29.0 56 lB7 1395 B4.4 B2.2 b2.8 154 
9.5 114 109 I.68 1KQ 7.7 18.2 40 1994 1527 50.1 47.9 65.0 I10 

5 44 51 3.30 5. 7 21 1.5 8 
4 45 47 3.04 5. 7 22 Lb 8 
4 b5 U 2.84 5. 7 2.3 1.6 9 

SSS-CGIJLCIWH POTENTIAL CWeVl: 15.5 120 114 1.77 1642 7.9 27.5 64 2138 1645 44.4 U.3 66.8 117 3 45 42 2.0 6. 8 24 1.7 9 
VC(rl=1.438+ZP*ZT/r for r:>RC: 10.5 lab 1iQ 1.84 1683 8.1 2h.8 48 2244 1753 43.2 41.3 49.4 123 3 Y  39 2.53 6. 8 25 1.7 10 
VC ( r 1 =VO-K+r*+n for r<RC 11.0 132 126 1.R 1723 8.3 24.2 71 2363 MS 40.4 38.6 69.8 129 3 44 38 2.41 b. 8 25 15 
VO= 110.69 WeV k= .02574 n=3.092 

1.8 
11.5 129 131 2.04 1742 8.5 25.6 74 24W la 28.5 36.3 71.5 135 3 47 36 2.37 6. 9 26 1.8 II 

VC(RINT)= 64.5 WeV 12.0 144 137 2.13 l&IO 8.7 25.1 78 2587 1756 35.9 34.2 72.1 142 2 47 34 2.21 7. 9 27 1.9 II 

FISSION-TKE= lS!B. WeV 
ASYWW. FISSIGN-TKE= 43. wev 

LIQLlID DROP PARAMETERS: 
GAWMA= 0.873 WeV/frn**2 PROX-FACTOR= 17.96 
L-RLD= 70 (ROTATING LIQUID DROP LIWIT) 
ISTIFFNESS PARAMETER C.= 16.90 WcV/Zr+Z 

13.0 19 149 2.35 1874 9.5 24.1 83 27% lb21 32.2 35.8 73.9 1B4 
14.5 148 Iho 2.4B 1915 9.3 23.2 w 2w 1545 29.3 27.9 n.4 166 
15.5 180 171 2.0 2014 9.7 22.4 94 3031 1105 24.8 25.b 7b.b 178 
16.0 I92 183 2.64 loel IO.0 21.7 99 3115 1317 8.8 23.6 77.6 190 

wev 17.0 204 194 3.01 214B 15.3 21.1 104 3243 lm, 23.0 21.9 78.5 2V3 

18.0 216 206 3.19 2208 10.6 20.5 LOB 3350 1171 21.5 25.4 79.3 215 
19.0 228 217 3.37 22b9 10.9 19.9 112 w 1lW 20.1 19.2 79.9 227 

MASS EXCESSES CMeV/c*r21: 
PROJEC.TILE: 0.0 TARGET: 47.2 
COWPOUND NUCLELIS: 72.3 

20.0 240 Pe 3.B4 2329 Il.2 19.4 117 3478 1051 18.9 18.5 80.5 233 
25.0 300 2% 4.43 2b57 12.5 17.4 135 3743 843 14.6 13.9 81.7 299 
B.0 360 343 5.Q 2860 13.7 15.9 152 3918 702 11.9 II.4 M.5 359 

2 47 32 2.05 7. 10 29 2.0 12 
2 48 r) 1.93 8. 15 31 2.1 13 
2 48 281.82 8. 11 32 2.2 14 
2 49 27 1.73 9. 11 34 2.2 15 
I 49 26 1.65 9. 12 36 2.3 lb 

1 49 25 1.58 10. 13 37 2.4 17 
1 55 24 I.52 10. 13 3 2.5 17 
I 50 23 1.47 11. 14 40 2.6 18 
I 52 20 I.27 13. 17 47 2.9 P 
I 53 18 1.13 15. 19 B4 3.2 26 

FlUSION RELATED PARAMETERS: S.0 425 450 6.20 3093 14.8 14.7 167 4044 b52 10.1 9.6 85.0 419 1 5( 16 1.03 18. 22 61 3.5 
R-SARRIER=11.14 fm VCRBl= 66.0 WrV 45.5 4W 457 7.W 3311 15.8 13.7 18l 4137 527 8.7 8.3 85.6 479 1 55 15 0.55 20. a 68 3.7 
Q-VALLIE= -25.0 wev 6.0 540 514 7.98 3316 16.8 13.0 193 ulo 4b8 7.7 7.3 a.2 so b 56 I4 0.89 22. 28 74 4.0 
L-CRITICAL= b4. 50.0 MO 571 8.84 3711 17.7 12.3 X6 4247 421 b.9 6.5 86.6 boo 0 57 13 0.81 24 30 80 4.2 

0 0 0 0.50 5. 0 0 5.5 0 
5 0 0 5.00 0. 5 0 0.0 5 
0 0 0 0.00 0. 0 0 0.0 5 
0 0 0 0.00 5. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.5 5 

0 5 5 5.00 0. 5 0 0.0 0 
0 0 0 5.05 0. 5 0 0.5 5 

10 38 145 9.40 3. 5 14 1.2 5 
8 )o 94 6.04 4. 5 lb 1.3 5 
7 41 75 4.79 4. 6 17 1.3 b 

6 42 M 4.09 4. 6 18 1.4 b 
5 u 57 3.63 4. 6 I9 1.5 7 

------------- 
nevlu rkv lkv - mvIC l/h - x I) I) CI dtr de, w fw tw -- AM )*v iw- Ita - 

- ---_-_--_______ 
P+wsEclIlE l=wsfl c=awaM CR DIYlXUYl svslm wa!mlEmIyT aumlrEBw#ss1uLB Sal 12c 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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*********+**+***+****************************** 
# 65 14 N on 12 c 

-______________-________________________--- 

PFIRAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 7. ZT= 6. ZC- 13.(Al) 
NEUTRON NUMBERS: NP= 7. NT= 6. NC= 13. 

APr*i/3= 2.41G AT*cl/3= 2.289 ELSCAT (59 des 
REDUCED MASS NUMBER= 6.46 AP+AT=AC= 26. 

INTERACTION RADIUS RINT= 8.20 fm RO= 1.74 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 2.28 CT= 2.12 CT+CP= 4.40 E= 1.10 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.66 RT= 2.52 

COULOMB RADII Cfml: 
RCP= 2.65 RCT= 2.51 RC=RCP+RCT= 5.17 

HSS-COULOMB POTENTIAL CMcVl: 
VC(r7=1.43S*ZP+ZT/r for r>RC 
VC(r)=VO-Kitra*n for r<RC 
vo= 16.47 MeV K= .08687 n=2.441 
VC(RINT)= 7.4 MeV 

FISSION-TKE= 28. MeV 
ASVMN. FISSION-TKE= 28. MeV 

LIQUID DRGP PARAMETERS: 
GAMMA= 0.952 NeV/fm+*2 PRGX-FACTOR= 13.15 MeV 
L-RLD= 26 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 29.66 NeV/Z**2 

MASS EXCESSES CMeV/c++21: 
PROJECTILE: 2.9 TARGET: 
C:ONPDUND NUCLEUS: -15.4 

0.0 

1.0 14 b 0.88 bO4 1.4 b-6 0 0 0 1m.o 163.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 28 13 1.75 855 2.0 4.7 II 1084 767 47.1 2l.b bb.5 24 4 0 7 4x0 14. 0 0 3.1 1 
3.0 42 19 2.63 1047 2.4 3.8 lb 1484 1102 27.2 12.5 76.4 40 2 0 5 2.72 22. 0 0 3.4 1 
4.0 !Sb 26 3.51 1210 2.8 3.3 20 lbb8 1270 19.2 8.8 80.4 54 2 0 4 2.19 28. 0 0 3.7 2 
4.5 &3 29 3.95 1283 3.0 3.1 21 1729 1217 lb.7 7.7 81.6 62 1 bl 4 2.02 31. 5 12 3.8 2 

5.0 70 32 4.39 1353 3.2 3.0 23 1777 10% 14.8 6.8 82.6 b9 1 65 3 1.89 35. 5 17 3.9 2 
5.5 77 34 4.33 1419 3.3 2.8 24 1815 9% 13.3 6.1 85.4 7b 1 68 3 1.78 38. 6 21 4.1 2 
b-0 

7.0 

81 

98 

39 

45 

5.2b 

b.14 

1463 

la2 

3.5 

3.7 

2.7 

2.5 

26 

20 

1847 

1896 

912 

732 

12.1 

10.2 

5.6 

4.7 

M-0 

84.9 

83 

97 

7.5 105 48 b.58 lb59 3.9 2.4 Zp 1916 

b.5 

730 

91 

9.4 

42 

4.4 

5.70 

65.3 

1543 

101 

3.6 2.6 27 1874 842 11.0 5.1 84.5 90 
1 79 3 1.53 47. 8 23 4.4 3 

1 83 3 1.47 50. 

0 

I 

8 

lob 

72 

xl 

3 

2 

4.5 

1.68 

1.18 

3 
1 

42. 

73. 

86 

12 

7 

3 

23 

44 

1.42 

4.2 

5.2 

53. 

2 

3 

9 33 4.6 3 
1 w 2 I.37 57. 9 23 4.1 3 
1 

0 

1 

93 

109 

76 

2 

3 

2 

1.32 

1.60 

1.15 

b0. 

45. 

77. 

10 

12 

7 

36 

26 

45 

4.8 

4.3 

5.3 

3 
1 

2 

3 

9b 2 1.28 63. 10 38 4.9 3 

1 99 2 1.25 b7. 11 40 5.0 3 
0 102 2 1.21 70. 11 42 5.1 3 

8.0 112 52 7.02 1713 4.0 2.3 38 1932 b84 8.8 4.1 85.6 111 
8.5 119 55 7.M 17bb 4.1 2.3 31 1947 444 8.3 3.8 65.9 118 

11.0 

9.0 126 

154 

58 

71 

7.90 

9.65 

1817 

2910 

4.2 

4.7 

2.2 

2.0 

3-2 

34 

Mb0 

1999 

608 

497 

7.8 

b.3 

3.b 

2.9 

8b.l 

86.9 

125 

154 

9.5 133 61 8.33 1867 4.4 2.1 34 1971 

11.5 

Sib 

lb1 

7.3 

74 

3.4 

10.09 

86.3 

2056 

132 

10.0 

4.8 

140 

2.0 

b5 

37 

8.77 

20% 

1916 

476 

4.5 

b.0 

2.1 

2.8 

34 

87.0 

1931 

lb1 

547 b.9 3.2 86.5 139 
10.5 147 48 9.21 Mb4 4.6 2.0 35 1991 521 b.b 3.0 8b.7 147 

12.0 lb3 78 10.53 2100 4.9 1.9 33 2013 456 5.7 2.6 87.1 lb8 

13.0 182 84 11.40 21% 5.1 1.8 40 2025 421 5.3 2.4 87.4 182 
14.0 19b 90 12.23 2269 5.3 1.8 42 2035 WI 4.9 2.2 87.6 196 
15.0 210 97 13.16 2354 5.5 1.7 43 2043 3a 4.5 2.1 87.7 210 
lb.0 224 103 14.04 2427 5.7 1.7 45 2051 342 4.2 2.0 87.9 224 
17.0 2.3 110 14.91 2503 5.8 1.6 (6 2057 322 4.0 1.8 88.0 238 

18.0 252 lib 15.79 2516 6.0 l.b 48 2063 301 3.8 1.7 33.1 252 
19.0 2bb 123 lb.b7 2b47 b.2 1.5 49 2Ob7 288 3.5 1.6 88.2 2bb 
20.0 280 129 17.$5 2717 6.3 1.5 50 2072 273 3.4 1.6 39.3 289 
25.0 350 lb2 21.93 3942 7.1 1.3 57 2Q88 219 2.7 1.2 88.7 350 
30.0 420 194 26.32 3336 7.7 1.2 62 2993 182 2.2 1.0 88.9 410 

35.0 4% 226 39.71 308 8.4 I.1 b7 2105 1% 1.9 0.9 89.1 4% 
40.0 5% 258 35.09 3863 8.9 1.0 72 2109 1% 1.7 0.8 89.2 T@ 
45.0 630 291 39.48 4102 9.5 1.0 77 2113 121 1.5 0.7 89.3 b30 
50.0 700 323 43.86 4333 10.0 0.9 81 2116 1W 1.3 0.6 89.3 700 

0 112 2 1.13 76. 13 47 i4 4 

0 118 2 I.08 83. 13 50 5.6 4 
0 124 2 1.03 89. 14 53 5.8 4 
0 130 2 1.00 9b. 15 56 b.0 4 
0 134 2 0.96 102. lb 59 6.1 4 
0 142 2 0.93 103. 17 b2 b.3 5 

0 148 2 0.90 110. 18 65 6.4 5 
0 153 2 0.88 116. 19 68 b.6 5 
0 159 2 0.85 122. a m  6.7 5 
0 187 I 0.76 145. 24 83 7.4 b 
0 214 1 O.b9 lb5. 28 % 8.1 7 

0 241 1 0.M 193. 32 108 3.7 
0 267 1 03 209. 34 119 9.2 
0 293 1 O.% 235. 40 139 9.8 
0 319 1 0.53 2%. 4s 141 10.2 

FUSION RELATED PARAMETERS: 
R-BARRIER= 7.51 fm VtRB)= 7.3 nev 
Q-VALUE= 18.2 MeV 
L-ICRITICAL= 18. 

******+********+******************************* 

# 66 14 N on 14 0 

---------_---------_----------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 7. ZT= 8. ZC= lS.(P 7 
NEUTRON NUMBERS: NP= 7. NT= 8. NC= 15. 

AP**l/3= 2.410 ATr+1/3= 2.520 
REDUCED MASS NUMBER= 7.47 AP+AT=AC= SO. 

INTERACTION RADIUS RINT= 8.45 fm RO= 1.71 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 2.2S CT= 2.42 CT+CP= 4.70 := 1.17 

1.0 14 7 0.78 404 1.6 
2.0 28 15 1.57 855 2.3 
3.0 42 22 2.35 1047 2.8 
4.0 56 30 3.14 1210 3.3 
4.5 63 34 3.53 1283 3.5 

5.0 m  37 3.52 la 3.7 
5.5 77 41 4.31 1419 3.8 
b.0 M 4 4.70 Ma 4.0 
b.5 91 49 5.W 1543 4.2 
7.0 98 52 5.49 lba2 4.3 

8.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
b.2 
5.1 
4.4 
4.2 

12 m  673 0.0 30.0 62.0 22 6 0 10 4.50 13. 0 0 3.0 1 
18 I)35 1073 31.4 lb.8 74.3 39 3 0 7 2.91 18. 0 0 3.3 2 

3.9 
3.8 
3.6 
3.5 
3.3 

3.2 
3.1 
3.0 
2.9 
2.9 

23 Mb5 1273 21.9 11.7 79.0 54 2 54 5 2.32 24. 4 b 3.6 2 
25 1740 1293 19.0 10.2 83.5 61 2 58 5 2.13 27. 5 15 3.7 2 

27 17% IN4 lb.8 9.0 81.b 69 I 61 5 1.98 30. b 19 3.9 2 
28 1847 1053 IS.1 8.1 82.4 76 I b4 4 1.85 34. 6 22 4.0 2 
30 1887 970 13.7 7.3 83.2 83 1 67 4 L7b 35. 7 24 4.1 3 
32 1529 895 12.5 6.7 63.7 90 1 m  4 Lb7 38. 7 27 4.2 3 
33 1948 831 11.5 b.1 84.2 97 1 73 i 1.60 41. 8 29 4.3 3 

24 1972 77b 10.7 5.7 84.7 104 1 76 4 1.1 U. 8 31 4.5 3 
36 1993 727 10.0 5.3 85.0 111 1 79 3 1.47 47. 9 3l 4.6 3 

EQUIVALENT SHARP SURFACE RADII Cfnl: 
HP= 2.66 RT= 2.78 

7.5 Ice 54 5.88 lb% 4.5 
8.0 112 b0 6.27 1713 4.6 
8.5 119 43 6.M 1764 4.8 
9.0 124 b7 7.05 1817 4.9 

37 2012 b84 9.3 5.0 85.3 118 1 82 3 1.42 50. 9 35 4.7 3 
38 2Q23 Mb 8.8 4.7 85.6 125 1 8J 3 1.38 53. 9 37 4.8 3 COULOMS RADII Cfm,: 

RCP= 2.65 RCT- 2.78 RC=RCF+RCT= 5.44 9.5 I?3 71 7.45 18b7 5.0 

10.0 140 n 7.8) 19lb 5.2 
10.5 147 78 8.23 19M 5.3 
II.0 1% 82 8.62 2010 5.4 
11.5 lb1 86 9.01 2454 5.5 
12.0 lb8 90 9.41 2100 5.7 

40 m2 (12 8.3 4.4 35.9 I32 I 87 3 1.33 56. 10 38 4.9 3 

F&S-C’UULOMB POTENTIAL CM&l: 
VC.(r)=l.4S8IZP+ZT/r for r>RC 
VC(r)=VO-K*r*rn for r<RC 
VU= 20.88 MeV K= .09741 r&=2.440 

2.8 
2.7 
2.7 
2.6 
2.5 

41 208 m  7.8 4.2 8b.l 139 I 90 3 1.29 57. 10 40 5.0 4 
42 2ob7 S4 7.4 4.0 1.3 Mb 1 93 3 1.26 59. 11 42 5.1 4 
43 2077 529 7.1 3.8 86.5 153 1 95 3 1.23 62. I1 43 5.2 4 
44 2087 504 b.7 3.6 86.6 lb0 1 98 3 1.29 45. 12 45 5.3 4 

VC(RINT)= 9.5 nev 

FISSION-TKE= 30. MeV 
ASVMM. FISSION-TKE= 30. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.952 MeV/fm**2 PROX-FACTOR= 14.05 MPV. 
L-RLD= 30 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 25.74 M&/Z**2 

45 2096 185 6.4 3.4 8b.8 lb7 1 100 3 1.17 48. I2 47 5.4 4 

47 2111 U7 5.9 3.2 87.0 182 0 105 3 1.12 74. 13 50 5.5 4 
49 2124 415 5.5 2.9 87.3 196 0 110 2 1.07 7b. 14 53 5.7 5 

13.0 182 97 10.19 21% 5.9 
14.0 196 105 10.97 2269 b.1 
15.0 210 112 1l.W 235(, b.3 
lb.0 224 119 12.54 2427 6.5 
17.0 238 127 13.32 2503 6.7 

2.4 
2.4 
2.3 
2.2 
2.1 

18.0 252 134 14.11 i57b 6.9 2.1 
19.0 2bb 142 14-W 2M7 7.1 2.0 
20.0 280 I49 15.48 2717 7.3 2.0 
25.0 350 187 19.59 3942 8.2 1.8 
31.0 4?0 224 23.51 3336 8.9 1.6 

51 2135 383 5.1 2.7 87.5 210 0 115 2 1.03 32. 1s 56 5.9 5 
53 2lU 343 4.8 2.5 87.6 224 0 120 2 1.00 87. lb 59 6.1 5 
55 2153 242 4.5 2.4 87.8 238 0 125 2 0.94 92. lb 61 6.2 5 

4% 261 27.43 3KN 9.7 
w 299 31.35 3863 10.3 
b33 3% 35.27 4102 11.0 
700 373 39.19 4330 11.5 

--~---- 
Ncv Ncv - New l/k 

56 2160 323 4.2 2.2 87.9 252 0 139 2 0.93 98. 17 M b.4 5 
58 2lb7 306 4.0 2.1 88.0 2b4 0 134 2 0.91 99. 18 67 b.5 b 
40 2172 291 3.8 2.0 88.1 280 0 139 2 0.88 104. 19 69 6.7 6 
b7 2194 232 3.0 1.6 88.5 350 0 lb2 2 0.78 125. 23 82 7.4 7 

MASS EXCESSES CMeV/c+*21: 
PROJECTILE: 2.9 TARGET: -4.7 
CGMPOUND NUCLEUS: -20.3 

FUSION RELATED PARAMETERS: 
R-BARRIER= 7.72 fa V(RB)= 9.6 MoV 
Q-VALUE= 15.4 MeV 
L-CRITICAL= 21. 

74 2am 194 2.5 1.3 88.8 420 0 I84 2 0.71 I44 27 94 8.0 8 

80 2217 144 2.1 1.1 88.9 4% 0 205 2 0.66 168. 31 1% 8.6 
84 2224 14s 1.9 1.0 89.1 St4 0 226 1 0.61 183. 35 117 9.2 
91 2zi9 129 1.b 0.9 89.2 ba 0 24b 1 0.58 1%. 39 123 9.7 
96 rrJJ 116 1.5 0.8 89.3 700 0 267 1 0.95 218. 43 138 10.2 

--- 

I nk mk dcr dndtr N&J Ncv Nev - ne tkv -wJ- kV -- 

35.0 
40.0 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

14 N nn 27 Al 14 N en Zl 61 I4 N m  27 AI 

_________-___---________________________--- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
____-----_-_-_--__-_____________________~~~ 

ATOMIC NUMBERS: ZP= 7. ZT= 13. ZC= 20.(h) 
NEUTRON NUMBERS: NP= 7. NT= 14. NC= 21. 

AP+*l/3= 2.410 AT**l/3= 3.000 
REDUCED MASS NUWBER= 9.22 AP+AT=AC= 41. 

INTERACTION RADIUS RINT= 8.98 fm RO= 1.66 fm 

MATTER HALF-DENSITY RADII CfmlL 
CP= 2.28 CT= 3.05 C’T+CP= 5.33 C= 1.30 

EGUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.66 t?T= 3.35 

COULOMB RADII Cfml: 
REP= 2.65 RCT= 3.32 RC=RCP+RCT= 5.98 

HSS-COULOMB POTENTIAL CMcVl: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VC(r )-VWK+r**n fop r<RC 
VO= 30.73 MeV K= .10563 n=2.476 
VC.(RINT)= 14.6 MeV 

FISSION-TKE= 35. nev 
ASYMM. FISSION-TKE= 32. MeV 

L. IGUI II DROP PARAMETERS: 
GAMMA= 0.951 McV/fm**2 PROX-FACTOR= 15.58 MoV 
L-RLD= 41 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2G.93 M&/Z*+2 

MASS EXCESSES CMeV/rc*23: 
PROJECTILE: 2.3 TARGET: -20.6 
CGMPOUND NUCLEUS: -34. it 

FUSION RELATED PARAMETERS: 
R-BARRIER= 8.17 fin V(RB)= 14.8 MeV 
G-VALUE- 16.3 MeV 
L-CRITICAL= 29. 

*******************************iw*************** 

(t 68 14N on 40 ca 

El/o El& Ea! Em/w , 

1.0 14 9 0.63 A04 
2.0 28 18 1.n 855 
3.0 42 28 1.90 lo)7 
4.0 SA 37 2.53 1210 
4.5 A3 41 2.85 1283 

5.0 m  4A 3.16 1353 
5.5 77 51 3.48 1419 
A.0 84 55 3.84 l&J 
A.5 91 A5 4.11 1543 
7.0 53 A5 4.43 1602 

2.0 14.3 0 0 0 180.0 100.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.9 10.1 12 623 412 81.8 56.3 49.1 17 11 0 22 A.29 9. 0 0 2.6 2 
3.5 8.3 22 1310 973 42.0 27.9 A9.0 37 5 0 12 3.41 14. 0 0 2.9 2 
4.0 7.2 28 lb41 1251 28.6 18.9 75.7 5.3 3 48 9 2.61 18. 4 14 3.2 3 
4.3 A.8 31 1750 1347 24.6 lA.3 77.7 60 3 51 8 2.38 20. 5 17 3.4 3 

4.5 A.4 3 lE3b 1380 21.7 14.3 79.2 A8 2 53 a 2.20 22. 5 20 3.5 3 
4.7 A.1 36 1% 1255 19.4 12.8 83.3 75 2 95 7 2.05 24. A 22 3.A 3 
4.9 5.8 W 19A4 11%~ 17.5 11.5 81.3 82 2 56 7 1.93 27. A 25 3.7 3 
5.1 5.6 40 2013 lM1 15.9 10.5 82.0 89 2 b0 6 1.83 29. 7 27 3.9 3 
5.3 5.4 42 2C64 986 14.6 9.7 82.7 97 1 62 A 1.74 30. 7 29 4.0 4 

7.5 105 A9 4.74 1658 5.5 5.2 44 2vm 5% 13.5 a? 83.2 104 1 A4 6 1.67 32. 8 30 4.1 4 
8.0 112 74 5.06 1713 5.7 5.1 46 2121 8b2 12.6 8.3 83.7 111 1 M 6 1.60 34. 8 32 4.2 4 
8.5 119 78 5.38 176 5.9 4.9 48 2149 812 11.8 7.8 84.1 118 1 A8 5 1.54 37. 9 34 4.3 4 
9.0 126 83 5.69 1817 A.0 4.8 49 2173 7bA 11.1 7.3 84.5 125 1 70 5 1.49 39. 9 h 4.4 4 
9.5 Is3 88 A.01 1867 A.2 4.A 51 21% 71 10.4 A.9 84.8 132 1 72 5 1.44 40. 9 37 4.5 5 

10.0 140 92 A.33 1916 A.4 4.5 53 2214 A90 9.9 A.5 85.1 13-9 t 73 5 1.40 42. 10 39 4.6 5 
10.5 147 97 A.M 19M 6.5 4.4 54 2231 A57 9.4 A.2 85.3 14A 1 75 5 1.36 44. 10 40 4.7 5 
11.0 154 101 6.96 2010 6.7 4.3 56 2247 A27 8.9 5.9 65.6 153 1 77 5 1.32 Y.  11 42 4.8 5 
11.5 161 106 7.28 ZQ% b.8 4.2 57 2262 KIO 8.5 5.A 85.8 160 !  79 5 1.29 48. 11 43 4.9 5 
12.0 1Aa 111 7.59 2100 7.0 4.1 58 2775 575 8.1 5.3 I.0 167 1 8i, 4 1.26 50. 11 45 5.0 5 

13.0 182 120 8.22 2186 7.3 4.0 AI 2298 533 7.4 4.9 3A.3 181 1 84 4 1.20 53. 12 43 5.2 A 
14.0 19A 129 8.86 22A9 7.5 3.8 A4 2318 493 b.9 4.5 8A.A 195 1 87 4 1.15 57. 13 50 5.3 A 
15.0 210 138 9.49 2350 7.8 3.7 Ab 233 160 A.4 4.2 8A.8 209 1 90 4 1.11 Al. 14 53 5.5 A 
16.0 224 148 10.12 2427 8.1 3.6 A9 2349 431 6.0 3.9 87.0 223 1 93 4 1.07 A3. 15 56 5.7 7 
17.0 238 151 IO.75 2523 8.3 

18.0 252 1M 11.39 2576 8.6 
19.0 2AA 175 12.02 2A47 8.8 
20.0 280 184 12.65 2717 9.0 
25.0 350 230 15.62 a42 10.1 
30.0 420 277 18.98 32% 11.0 

35.0 490 32322.14 3608 11.9 
40.0 W 369 25.31 3863 12.8 
45.0 A3 415 28.47 4102 13.5 
50.0 700 4Al 31.63 4330 14.3 

3.5 71 is2 

3.4 73 2374 
3.3 7A 2W 
3.2 78 2393 
2.9 0 2427 
2.A 97 2U9 

2.4 K-6 24AS 
2.3 112 2476 
2.1 119 2485 
2.0 126 2492 

4X 5.6 3.7 87.2 237 1 ?A 4 1.03 67. 15 56 5.8 7 

283 5.3 3.5 87.4 i-52 0 99 4 1.00 71. lb bl b-0 7 
w 5.0 3.3 87.5 266 0 102 3 0.97 75. 17 A3 A.1 7 
345 4.7 3.1 87.A 280 0 105 3 0.95 77. 18 M b.3 8 
27b 3.7 2.5 88.1 350 0 120 3 0.84 93. 21 7% b.9 9 
2YI 3.1 2.0 83.4 42Q 0 133 3 0.7b 108. 25 89 7.A 10 

197 2.7 1.7 88.7 490 0 147 2 0.70 122. 29 1M 8.1 
172 2.3 1.5 88.8 560 0 lA0 2 0.M 135. 32 110 8.7 
153 2.1 1.4 1.0 A30 0 172 2 0.62 147. 36 Ii-3 9.2 
II 1.8 1.2 69.1 7uo 0 185 2 0.58 157. 40 1% 9.A 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------__------_---~_____________________~~~ 

EL/u 8m EM EGUVC * k ETA LW SGllRR STUS PP-OI pP-!J W-L1 EPQ) ET-OT EPMX ETA TW E-L4 EN--EN TDP lcLl 
-----_ ~~~-_---__._-________-____I_______________---------~- 

1.0 14 10 0.49 A& 2.3 22.0 0 0 0 lm.o 190.0 0.0 0 
ATOMIC NUMBERS: ZP= 7. ZT= 20. ZC= 27.(Co) 2.0 28 21 0.97 855 3.2 15.6 0 0 0 1m.o 180.0 0.0 0 
NEUTRON NUMBERS: NP= 7. NT= 20. NC= 27. 3.0 42 31 1.0 1047 3.9 12.7 21 9b4 677 63.0 48.0 56.5 33 

4.0 56 41 1.94 1210 4.5 11.0 30 1450 1081 4O.A a.4 A9.7 51 
cIp**1/3= 2.410 AT+rl/3= 3.420 4.5 63 47 2.19 12&3 4.8 10.4 33 IA10 1216 34.5 25.8 72.7 59 
REDUCED MASS NUMBER= 10.37 AP+AT=AC= 54. 

5.0 70 52 2.43 1353 5.1 9.9 37 179 1324 30.1 22.4 75.0 M 
INTERACTION RADIUS HINT= 9.44 fm RO= 1.62 fm 5.5 77 57 2.67 1419 5.3 9.4 40 1340 1412 26.6 19.8 74.7 74 

A.0 84 A2 2.92 1183 5.A 9.0 42 Ii-B 1320 23.9 17.8 78.0 81 
MATTER HALF-DENSITY RADII Cfml: A.5 91 A7 3.16 1543 5.8 8.6 45 1997 1219 21.7 lb.1 79.1 89 
CP= 2.23 CT= 3.59 C-T+CP= 5.87 F= 1.39 7.0 98 73 3.40 lb02 A.0 8.3 48 2GS9 1132 19.9 14.8 80.1 9A 

EQUIVALENT SHARP SURFACE HAD1 I Cfml: 7.5 105 78 3.65 1658 A.2 8.0 50 2112 1056 18.3 13.A @I.8 103 
RP= 2.66 RT= 3.85 8.0 112 E3 3.89 1713 A.4 7.8 52 2158 9% 17.0 12.6 81.5 110 

8.5 119 88 4.13 17bb A.6 7.6 54 2199 932 15.8 11.8 82.1 117 
C’OULOMB RADII Cfm,: 9.0 lb 93 4.3A' 1817 A.8 7.3 56 2235 880 14.8 11.0 82.6 124 
RCp= 2.65 RCT- 3.84 RC=RCP+RCT= 6.50 9.5 133 99 4.62 1867 7.0 7.2 58 2267 @34 14.0 10.4 83.0 131 

BSS-CGULOMR POTENTIAL CM&l: 10.0 140 104 4.86 19lA 7.2 7.0 A0 Z29A 792 13.2 9.8 83.4 139 
VC(r)=1.43&bZPrZT/r for r:>RC 10.5 147 10s 5.10 1961 7.3 A.8 A2 2322 754 12.5 9.3 83.8 I4A 
VC(r)=VO-Kxrr+n far r<RC 
VC,= 43.13 MeV K= .10224 n=2.553 
VC(RINT)= 21.3 MoV 

FISSION-TKE= 43. nev 
ASYMM. FISSION-TKE= 33. nev 

LIGUID DROP PARAMETERS: 
GAMMA= 0.952 McV/fm**2 PROX-FACTOR= 16.68 MeV 
L-RLD= 52 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 18.64 MeV/Zril 

MASS EXCESSES CMeV,cr*2,: 
PROJECTILE: 2.9 TARGET: -33.0 
COMPOUND NUCLEUS: -51.3 

FUSION RELATED PARANETERS: 35.0 
R-BARRIER= 8.55 Cm V(RB)= 21.9 NcV 40.0 
G-VALUE= 21.1 NeV 45.0 
L-CRITICAL= 35. 50.0 

11.0 
11.5 
12.0 

13.0 
14.0 
15.0 
16.0 
17.0 

18.0 
19.0 
20.0 
25.0 
33.0 

154 
IAl 
16% 

182 
19A 
210 
724 
238 

252 
2Ah 
28) 
350 
420 

4% 
sbo 
Am 
700 

114 5.35 mo 7.5 6.6 A4 2% 
119 5.59 2m 7.7 A.5 M 23b7 
124 5.m 2lM) 7.9 A.4 A7 2387 

135 A.32 2186 8.2 A.1 71 2422 
145 A.81 22A9 8.5 5.9 74 2451 
156 7.29 m  8.8 5.7 77 24n 
166 7.78 2427 9.1 5.5 80 24?9 
176 8.26 2503 9.4 5.3 83 2519 

187 a75 2516 9.6 5.2 85 2534 
197 9.24 ?A47 9.9 5.1 88232 
207 9.72 2717 10.1 4.9 91 2% 
259 12.15 3042 11.3 4.4 103 2618 
311 14.58 333b 12.4 4.0 113 2652 

343 17.02 3bo8 13.4 3.7 123 2677 
41s 19.45 3863 14.3 3.5 132 2694 
w 21.88 4102 15.2 3.3 140 nw 
519 24.31 4330 16.0 3.1 148 2719 

720 11.9 8.8 84.1 153 
689 11.3 8.4 84.4 160 
MO 10.8 8.0 84-A 167 

AQ9 9.9 7.3 AS.1 181 
5s 9.1 A.8 85.4 153 
528 8.5 A.3 85.8 209 
495 7.9 5.8 86.1 223 
4& 7.4 5.5 86.3 237 

440 7.0 5.2 86.5 251 
417 A.6 4.9 86.7 265 
396 A.2 4.6 8A.9 279 
317 4.9 3.6 87.5 350 
244 4.1 3.0 es.0 420 

226 3.5 2.A 88.3 490 
194 3.0 2.2 a.5 560 
lh 2.7 2.0 88.7 W 
158 2.4 1.8 88.8 700 

0 P 0 0.00 0. 0 0 0.0 0 
0 0 0 0.0 0. 0 0 0.0 0 
9 0 23 4.40 10. 0 0 2.8 2 
5 43 lb 3.Ob 14. 4 I4 3.0 3 
4 45 14 2.73 15. 5 17 3.2 3 

4 4a 13 2.49 17. 5 B 3.3 3 
3 50 12 2.30 19. b 22 3.4 3 
3 51 II 2.15 3-J. b 24 3.5 4 
2 53 10 2.M 22. b 26 3.A 4 
2 55 10 1.92 24. 7 27 3.7 4 

2 56 9 I.83 25. 7 2Y 3.3 4 
2 J 9 1.75 27. 8 31 3.9 4 
2 59 9 1.68 28. 8 32 4.0 5 
2 bl 8 I.62 24. 9 34 4.1 5 
2 A2 8 1.56 31. 9 35 4.2 5 

1 A3 8 1.51 33. 9 37 4.3 5 
1 A5 8 1.47 35. IO % 4.4 5 
i bb 7 1.43 35. 10 33 4.5 A 
1 b7 7 1.3 37. 10 41 4.6 A 
1 ta 7 1.35 39. II 42 4.b b 

I 71 7 1.29 42. 12 45 4.8 A 
I 73 b 1.23 44. 12 47 5.0 7 
I 75 A 1.19 47. 13 50 5.1 7 
1 77 A 1.14 51. 14 52 5.3 7 
I 80 A 1.10 53. 14 55 5.4 8 

I 62 A 1.07 56. 15 57 5.5 8 
1 84 5 1.04 59. 16 59 5.7 8 
1 86 5 1.01 Ml. 17 A2 5.8 9 
0 9A 5 0.89 74. 20 73 A.4 10 
0 10s 4 0.81 87. 24 83 7.0 II 

0 114 4 0.74 9A. 27 93 7.5 
0 123 4 0.Y 107. 30 IO3 8.0 
0 131 3 0.65 118. 34 112 8.5 
0 139 3 0.U 128. 37 121 8.9 --_- __^_ --- -.-------------- --._---_~-_ 

Ncvtu Nrv lhv - N#f,c l/h - d * * bcs 4,s de9 hV Nev lhv -- WI *v i!ev- Nrv -- 
-----P-e --.------ -_._- _____ -_____- 

P#McTIl.E T=TMET (XIROW CR D1W.W WSlEN W=GWzlETfSINl CkCD(TERCFk%.%L# BER)I L4N 
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46 69 14 N on 56 Fe 

_--____-____-_____--____________________--- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
---__----______-____----------------------- 

ATOMIC NUMBERSI ZP= 7. ZT= 2.6. ZC= 33.(As) 
NEUTRON NUMBERS: NP= 7. NT= 30. NC= 37. 

I4 N I” 56 Fe I4 N on 56 Fc 

a/u EIM EQI Em/w c k ETA lJWEZWzWlJ8WYXW-LF Wi.TE94PEl4TEMXETA’ WI E-EREN-ENTEWlUl 
- -- 

1.0 I4 I1 0.4Z bo4 
2.0 28 22 0.85 835 
3.0 42 34 1.37 1M7 
4.0 56 45 1.69 1210 
4.5 63 50 I.93 1283 

2.4 28.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.5 2Q.3 0 0 0 180.0 180.0 0.0 0 0 0 0 o.cv 0. 0 0 0.0 0 
4.2 Lb.5 19 715 473 81.4 b&O 49.3 31 II 0 36 5.62 8. 0 0 2.1 2 
4.9 14.3 31 1333 m3 49.7 40.4 65.1 50 b 39 22 3.50 11. 4 14 2.4 3 
5.2 13.5 35 1536 11% 41.8 39.8 69.1 56 5 42 20 3.06 12. 4 lb 2.~5 3 

5.5 12.8 39 lb97 1288 3b.2 29.2 71.9 bb 4 U 18 2.75 13. 5 19 2.7 4 
5.1 12.2 43 1828 1399 31.8 25.6 74.1 73 4 4b 16 2.52 15. 5 21 2.8 4 
6.0 11.7 4b 1937 1493 28.5 33.9 73.8 81 3 47 15 2.34 lb. b 22 2.9 4 
6.2 II.2 49 2029 14% 25.7 20.7 71.1 88 3 49 14 2.20 17. 6 24 3.0 4 
6.5 10.8 52 2107 1349 33.5 18.9 78.3 95 3 50 13 2.@ 18. 7 26 3.1 5 

AF**l/S= 2.410 AT+cl/S= 3.826 
REDUCED RASS NUll&ER= 11.20 AP+AT=AC= 70. 

INTERACTION RADIUS HINT= 9.88 fm RO= 1.58 fm 
s-0 70 56 2.11 1353 
5.5 n 62 2.33 1419 
6.0 84 67 2.54 1483 
6.5 9l 73 2.75 1543 
7.0 9a 78 2.96 lb42 

MATTER HALF-DENSITY RAUII Cfmli 
CP= 2.28 CT= 4.12 CT+CP= 6.40 C= 1.47 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 2.66 RT= 4.35 

COULONE RAD I I C f ml : 
RCP= 2.65 RCT= 4.27 RC=RCP+RCT= 6.93 

7.5 105 84 3.17 1658 6.7 10.5 55 2175 K.59 21.6 17.3 73.2 103 2 51 13 1.97 19. 7 27 3.2 5 
8.0 112 90 3.38 1713 6.9 10.1 57 2234 1181 20.0 lb.0 80.0 110 2 52 12 1.88 21. 7 23 3.3 5 
8.5 119 95 3.59 17bb 7.1 9.8 60 22% 1111 18.6 14.9 83.7 117 2 53 I2 1.80 22. 8 30 3.4 5 
9.0 126 101 3.81 1817 7.3 9.6 b2 2G32 1049 17.4 14.0 81.3 124 2 54 II I.73 Z-3. 8 32 3.5 b 
9.5 133 106 4.02 1867 7.6 9.3 65 2374 994 lb.4 13.1 81.8 131 2 8 11 1.67 24. 9 23 3.6 6 

BSS-COULGMB POTENTIAL CtlcVl: 
VC(r)=1.438+ZP*ZT/r for r>RC 
VC(r)=VO-K*r**n for r<RC 
vo= 52.27 MeV K= .09354 n=2.606 
VC(RINT)= 26.5 MeV 

10.0 140 112 4.1 1916 7.7 9.1 67 2411 944 15.4 12.4 V2.3 138 2 55 10 1.62 26. 9 34 3.7 b 
10.5 147 118 4.44 1944 7.9 8.8 69 2444 899 14.6 11.7 a.7 145 2 5J 10 1.57 26. 9 36 3.8 7 
11.0 154 123 4.65 3010 8.1 8.6 71 2474 m  13.9 11.1 83.1 153 1 SB 10 1.52 28. 10 37 3.8 7 
11.5 lb1 11p 4.8b X6b 8.3 8.5 73 1502 821 13.2 10.6 a.4 lb0 I 59 9 1.48 29. 10 38 3.9 7 
12.0 lb8 134 5.07 2100 8.5 8.3 75 2527 787 12.6 10.1 83.7 lb7 I bO 9 l.u 30. 10 4O 4.0 7 

13.0 182 14b 5.9 21Vb 8.8 7.9 79 ET2 726 11.5 9.2 81.2 181 I b2 9 1.37 32. 11 42 4.2 8 
14.0 1% 157 5.92 22b9 9.2 7.7 83 3blO 674 10.6 8.5 34.7 195 1 63 8 1.31 35. 12 U 4.3 8 

FISSION-TKE= 50. nev 
ASYMM. FISSION-TKE= 34. MeV 

LIQUID DROP PARAMETERS: 
GAMMA- 0.946 McV/fa*r2 PROX-FACTOR= 17.45 MeV 
L-RLD= 65 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 17.28 MeV/Z*+2 

15.0 210 lb8 6.34 23% 9.5 7.4 86 2b42 629 9.8 7.9 85.1 209 1 65 8 1.26 57. I2 47 4.5 9 
16.0 224 179 6.76 2427 9.8 7.2 89 WI 590 9.2 7.3 65.4 223 I 67 8 I.21 39. 13 49 4.6 9 
17.0 238 190 7.19 3503 10.1 7.0 93 2696 5% 8.6 6.9 65.7 237 1 68 7 1.17 41. 14 51 4.7 9 

524 8.1 6.5 a.0 251 
I 

I m  7 1.13 43. 14 53 4.9 10 
497 7.6 6.1 Vb.2 245 1 71 7 1.10 Y.  I5 56 5.0 10 
472 7.2 5.8 86.4 219 I 73 7 l.Ob 48. 16 58 5.1 IV 
377 5.7 4.6 87.2 349 1 80 6 0.94 58. 19 68 5.7 12 
314 4.7 3.8 87.6 42V 0 8b 5 0.85 67. 23 78 6.3 14 

2b9 4.0 3.2 ES.0 4% 0 % 5 0.78 7l. 26 87 6.7 

18.0 252 202 7.61 2576 10.4 6.8 9b X719 
19.0 266 213 8.03 2b47 10.7 6.6 99 2739 
20.0 280 224 8.4b 2717 11.0 6.4 102 2757 
25.0 350 ml 10.57 3x2 12.2 5.7 115 2824 

MASS EXCESSES CMeV/c**23: 
PROJECTILE: 2.9 TARGET: -61.4 
CGMPOUND NUCLEUS: -64.9 30.0 423 336 12.68 3336 13.4 5.2 I27 2869 

FUSION RELATED PARAMETERS: 35.0 4% 392 14.80 3608 14.5 4.8 138 2903 
R-BARRIER= 8.94 fm V(RB)= 27.3 tleV 40.0 560 448 lb.91 3863 15.5 4.5 I48 2924 
Q-VALUE= 6.4 MeV 45.0 b30 5V4 19.03 4102 16.4 4.3 158 2942 
L-CRITICAL= 41, 50.0 700 SO 21.14 4330 17.3 4.1 lb7 29% 

236 3.5 2.8 88.3 W 0 99 5 0.73 85. 29 96 7.2 
209 3.1 2.5 8B.5 63 0 I04 4 0.68 94. 32 105 7.6 
188 2.8 2.2 88.6 700 v 110 4 0.65 102. 35 113 8.0 

Y  70 14 N on 63 Cu 14 N PI 63 Cu I4 N 0” h.3 Cu 

PARAMETERS INDEPENDENT OF BOMEARDING ENERGY 

ATOMIC NUMBERS: ZP- 7. ZT= 29. ZC= 36. (I(r) 
NEUTRON NUMBERS: NP= 7. NT= 34. NC= 41. 

AP+*i /3= 2.410 AT**l/ti= 3.979 
REDUCED MASS NUMBER= 11.45 AP+AT=AC= 77. 

INTERACTIUN RADIUS RINT=iO.OS fm RO= 1.57 fm 

MATTER HALF-DENSITY RPlDII Cfml: 
CP= 2.28 CT= 4.31 CT+CP= 6.59 C= 1.49 

EQUIVALENT SHARP SURFACE RADII Cfnl: 
RP= 2.66 RT= 4.53 

COULOMB RADII Cfalr 
RCP= 2.65 RCT= 4.45 RC=RCP+RCT= 7.10 

BSS-COULOMB POTENTIAL CMeVl: 
VCtr)=1.438*ZP*ZT/r for r>RC 
UC(r)-VO-Krrr*,n for r<RC 
vo= 56.71 MeV K- .08924 n-2.634 
VC(RINT)* 29.1 MeV 

FISSION-TKE= 55. ncv 
ASYMM. FISSION-TKE- 34. ncv 

1.0 
2.0 
3.0 
4.0 
4.5 

14 II 0.39 W 2.5 32.0 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.00 0. 0 v 0.0 0 
28 23 0.79 855 3.5 22.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

ii 34 46 1.18 1.58 IV47 1210 4.3 5.0 18.5 lb.0 30 17 1234 545 34 8% 94.5 E&4 81.8 9.2 42.8 b2.3 29 49 13 7 29 38 47 26 6.70 3.76 10. 7. 2 4 I4 3 2.1 2.4 3 3 
63 52 1.77 1283 5.3 15.1 a 14bV lC& 4b.3 38.4 bb.8 57 b 41 23 3.24 11. 4 Lb 2.5 4 

70 57 1.97 1353 5.6 14.3 39 lb40 1237 39.8 32.9 70.1 65 5 43 20 2.90 12. 5 18 2.6 4 5.0 
5.5 
6.0 
6.5 
7.0 

n 63 2.17 1419 5.9 13.6 43 17% 13M 34.9 28.8 72.5 73 4 4 I9 2.M 13. 5 20 2.7 4 
84 69 2.37 l4W 6.1 13.0 47 1907 Mb3 31.2 25.6 74.4 80 4 4b 17 2.U 14. 6 22 2.8 5 
91 74 2.s 1W 6.4 12.5 50 2009 1539 zB.1 23.1 75.9 8B 3 47 16 2.B IS. 6 24 2.9 5 
98 80 2.76 IbM 6.6 12.1 53 2097 1429 a.6 21.0 77.2 95 3 49 15 2.15 17. 6 25 3.0 5 

105 86 2.96 I# 6.9 11.7 5b 2172 1334 23.5 19.3 78.2 102 3 50 I4 2.M 18. 7 27 3.1 5 7.5 
8.0 
8.5 
9.0 
9.5 

10.0 
IV.5 
11.0 
11.5 
12.0 

13.0 
14.0 

112 92 3.15 1713 7.1 11.3 59 m8 1250 21.8 17.8 79.1 110 2 51 14 1.94 19. 7 aB 3.2 b 
119 97 3.35 llbb 7.3 11.0 61 22% 1177 20.2 lb.6 79.9 117 2 52 13 1.86 20. 8 34 3.3 b 
126 1W 3.55 1817 7.5 10.7 M 3347 1111 18.9 15.5 83.5 124 2 53 13 1.79 21. 8 31 3.4 6 
133 109 3.74 1867 7.7 10.4 66 3393 1053 17.8 14.6 81.1 131 2 54 12 1.72 22. 8 W 3.5 b 

140 II5 3.94 1916 7.9 10.1 69 24.34 IO00 lb.7 13.7 81.6 138 2 55 12 1.Y 23. 9 34 3.6 7 
147 120 4.14 1944 8.1 9.9 71 2472 952 15.8 13.0 1.1 145 2 % II 1.61 24. 9 25 3.7 7 
15) lzb 4.24 2010 8.3 9.6 73 25C6 9O9 15.0 12.3 82.5 152 2 56 11 I.% 25. 9 36 3.7 7 
161 132 4.53 2V5b 8.5 9.4 n 2536 870 14.3 11.7 62.9. ibv I 57 11 1.52 27. 10 37 3.8 7 
14s 137 4.73 2100 a7 9.2 77 Z564 823 13.6 11.1 83.2 lb7 1 58 IO 1.48 n. 10 39 3.9 8 

162 I49 5.12 21% 9.0 8.9 81 2bl4 769 12.4 10.2 V3.8 181 I bo 10 1.40 33. 11 41 4.1 8 
196 lb0 5.52 ?2b9 9.4 L5 85 2656 714 11.5 9.4 V4.3 195 I 61 9 1.34 31. 12 43 4.2 9 
210 172 5.91 rrs0 9.7 8.3 89 2693 bb7 IO.6 8.7 84.7 W9 1 b3 9 1.29 34. 12 16 4.3 9 
Z4 183 6.31 2427 10.0 8.0 92 2725 625 9.9 8.1 85.1 223 1 M 9 1.24 36. 13 48 4.5 9 
23 1% 6.70 2503 10.3 7.8 96 rrS 588 9.3 7.6 85.4 237 1 65 8 1.19 38. 14 50 4.6 IO 

252 206 7.10 2576 10.6 7.5 99 27-B 955 8.7 7.1 65.6 251 1 67 8 1.16 4V. I4 52 4.7 10 

15.0 
1b.V 
17.0 

LIQUID DROP PARAMETERS: 
GAMMA- 0.945 McV/fe*+2 PROX-FACTOR- 17.71 

-RLD= 71 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 16.90 MsV/Z*+Z 

M.SV 

18.0 
19.0 
20.0 
25.0 
30.0 

35.0 

266 218 7.49 a47 IV.9 7.3 Irn 28nl 526 a2 6.7 65.9 a5 1 b8 8 1.12 41. 15 54 4.9 11 
aso 229 7.88 2717 11.2 7.1 105 3W X3 7.8 6.4 86.1 279 1 69 8 1.09 U. 16 56 5.V II MASS EXCESSES CMcV/c**21: 

PROJECTILEc 2.9 TARGET: -65.2 
COMPOUND NUCLEUS: -71.3 

SO 2% 9.85 3M2 12.5 b.4 119 %b 400 6.1 5.0 8b.9 349 I 76 7 0.96 a. 19 M 5.5 13 
4’2 344 Il.83 3336 13.7 5.8 132 ZV4b tU3 5.1 4.1 87.5 4iQ 0 81 b 0.87 61. 22 76 6.1 15 

4% 401 13.80 3608 14.8 5.4 143 2981 2% 4.3 3.5 87.8 4% 0 87 b 0.80 71. 25 85 6.5 
SW 158 15.77 2sb3 15.8 5.1 154 3106 250 3.8 3.1 83.1 560 0 92 5 0.74 78. 29 94 7.0 
630 515 17.74 4102 lb.8 4.8 lb4 31128 E2 3.3 2.7 88.3 630 0 97 5 0.70 86. 32 102 7.4 
700 573 19.71 43x 17.7 4.5 173 3M4 200 3.0 2.4 %88.5 700 0 In2 5 V.bb 94. 35 Ill 7.8 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.08 fm VtRB)= 29.9 McV 
Q-VALUE= 9.0 McV 
L-CRITICAL= 44. 

vt.0 
45.0 
SD.0 



W. W. WILCKE et al. Heavy-Ion Reaction Parameters 439 

TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

* 71 14 N on 92 Mn I4 N 0” 92 No I4N m  PZL 

------------------------------------------- 

PARAMETERS INDEPENDENT OF BGMBARDING ENERGY 
------------------------------------------- 

--__-- ___--I-__-___-___-_----------- ____ - _____ 

EL/u ELM EGI EOlA% r k ETA LWXsDlwlWR!8lP+SW-lP !S-LTEF+ET-WEK8UEl8’ TW E-EREN-ENTEN’IUT 
------- __--_-_______-___--_________I___________-- 

ATOMIC NUMBERS: ZP= 7. ZT= 42. ZC= 49.fIo) 
NEUTRON NUMBERS: NP= 7. NT= SO. NC= 57. 

AP+rl,S= 2.410 AT+*1/3= 4.514 
REDIJCED MASS NLMBER= 12.15 Ap+AT=AC=lG.5. 

INTERACTION RADIUS RINT=lO.63 fm RO= 1.53 fm 

MATTER HALF-DENSITY RADII Cfm3: 
CP= 2.28 CT= 5.00 CT+CP= 7.28 C= 1.57 

EQUIVALENT SHARP SURFACE RADI I C f ml : 
RF’= 1’.&6 RT== 5.20 

C:GULc~MB RADl I L f nl : 
KCp= 2.65 RCT= 5.08 RC=RCp+RCT= 7.73 

1.0 14 I2 0.31 644 2.7 4b.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 28 24 0.61 056 3.8 32.7 0 0 0 190.0 lW.0 0.0 0 0 0 0 0.0 0. 0 0 0.0 0 
3.0 42 36 0.92 1047 4.6 X7 0 0 0 1w.o 100.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
4.0 56 49 1.22 1210 5.3 73.1 24 695 443 87.9 79.3 4b.0 44 12 34 54 5.66 7. 3 12 I.8 3 
4.5 b3 !X 1.37 1283 5.b 21.8 31 1026 714 69.9 b2.2 55.0 51 9 38 42 4.35 8. 4 14 2.0 3 

5.0 m  61 I.53 1353 5.9 x.7 37 1288 931 58.4 51.5 bO.8 b2 8 40 35 3.M 9. 4 lb 2.1 4 
5.5 77 67 1.68 1419 6.2 19.7 42 1502 1109 50.2 U.2 M.9 71 b 42 31 3.22 10. 5 18 2.2 4 
6.0 84 73 1.83 l(83 b.5 18.9 47 1679 1257 44.2 33.7 b7.9 79 5 44 28 2.91 II. 5 20 2.3 5 
b.5 91 19 1.99 1.543 6.0 18.2 51 Ia IS2 39.4 34.5 70.3 Ob 5 45 26 2.6% ! I .  6 21 2.4 5 
7.0 58 85 2.14 1602 7.0 17.5 54 1455 1493 35.6 31.1 72.2 94 4 4b 24 2.49 12. 6 23 2.5 5 

7.5 105 91 2.29 MS8 7.3 lb.9 58 2%6 1563 32.5 28.3 73.8 101 4 47 23 2.34 13. 7 24 2.6 b 
8.0 112 97 2.U 17k3 7.5 16.4 61 2163 1542 29.9 1.0 75.1 109 3 48 21 2.21 14. 7 2b 2.7 b 
8.5 119 103 2.60 ! I& 7.7 15.9 b5 2247 1412 27.6 24.1 76.2 llb 3 49 20 2.10 15. 7 27 2.7 b 
9.0 12b 109 2.75 1817 8.0 IS.4 68 23i3 1324 25.7 22.4 77.1 123 3 50 19 2.01 lb. 8 ZB 2.8 7 
9.5 133 115 2.90 1867 8.2 15.0 70 23% 1263 24.1 21.0 78.0 130 3 51 19 1.93 lb. 8 M 2.9 7 

B<S-CGIILOTIB POTENTIAL TMeVl: 
VC:(r,=1.43BrZP+ZT/r for r:>RC 
vc ( r )=VO-C+r*+n for r<RC 
VCP= 74.57 MrV li= .o71vo rr=2.74B 
VC(RXNT )= 33.8 McV 

F IS&ION-TKE= 77. nev 
ASYMM. FISSION-TKE* ‘37. nrv 

LIQLIID DROP PARAMETERS: 
GAtlWA= 0.942 MeV/fm**2 PROX-FACTOR= 18.54 MeV 
L-RLD= 82 (ROTATING LIUUID DROP LIMIT) 
STIFFNESS PARAMETER C.= 15:?5 MeV/Z**Z 

MASS EXCESSES CMeV/c**Zl: 
PROJECTILE: i.9 TARGET: -87.5 
COMPOUND NLICLEIJS: -81.4 

FUSIGN RELATED PARAMETERS: 
W-BARRIER= 9.59 fa V(RB>= 41.1 MeV 
Q-VALUE= -3.3 mrv 
L-CRITICAL= 51. 

10.0 I40 lZ 3.05 19lb 8.4 14.6 73 24W IZDO 22.6 19.7 78.7 I38 2 51 18 1.85 17. 8 31 3.0 7 
10.5 147 I28 3.21 1961 8.6 14.3 76 2% 1143 21.3 18.5 79.3 145 2 52 I7 1.79 18. 9 32 3.1 7 
11.0 154 134 3.36 2010 8.8 14.0 78 25s 1091 20.2 17.5 79.9 152 2 53 17 1.73 19. 9 33 3.1 8 
11.5 161 140 3.51 2056 9.0 13.7 81 2599 IO44 19.1 lb.6 80.4 159 2 53 16 1.68 20. 9 34 3.2 8 
12.0 168 Mb 3.67 21M 9.2 13.4 SJ 2641 1000 18.2 15.8 80.9 IM i 54 16 I.63 21. 10 35 3.3 8 

13.0 182 158 3.97 2186 9.6 12.8 83 2714 923 16.6 14.4 81.7 IBI 2 55 15 I.34 22. 10 38 3.4 9 
14.0 196 170 4.a 22b9 9.9 12.4 92 2776 657 15.2 13.2 82.4 194 2 56 14 1.47 24. 11 40 3.5 9 
15.0 210 IF2 4.58 23s 10.3 12.0 97 Bxl m0 14.1 12.2 83.0 x9 1 57 14 1.40 25. 12 42 3.7 IO 
16.0 m  194 4.89 24n 10.6 11.6 101 2877 750 13.1 11.4 03.4 2?3 1 58 13 1.35 27. 12 U 3.8 10 
17.0 pl 207 5.19 2533 11.0 11.2 105 2919 7ob 12.3 l0.b 03.9 237 I 59 12 I.30 29. 13 46 3.9 ! I  

18.0 252 219 5.54 2576 11.3 10.9 108 2956 667 11.5 10.0 M.2 251 I bo I2 I.25 30. I4 48 4.0 I1 
19.0 266 231 5.80 2647 11.6 10.6 112 ZPBB 631 10.8 9.4 B1.6 265 1 bl 12 1.21 31. 14 50 4.1 12 
20.0 280 243 6.11 2717 11.9 10.4 115 3018 bw 10.2 8.9 04.9 279 1 b2 11 1.18 33. 15 52 4.3 12 
25.0 350 304 7.64 3042 13.3 9.3 131 3129 4@ 8.0 7.0 86.0 349 1 A? IO 1:03 40. 18 bl 4.8 15 
30.0 4zO 365 9.16 3336 14.6 8.5 1% 3203 400 6.b 5.8 8.7 419 I 71 9 0.93 47. 21 70 5.2 17 

35.0 W 425 10.69 3600 15.7 7.0 159 Z5b 343 5.6 4.9 87.2 469 l 74 8 0.85 54. 24 78 5.6 
40.0 560 486 12.22 3863 lb.8 7.3 171 3215 340 4.9 4.3 87.) 560 0 78 8 0.79 bo. 2l 86 6.0 
45.0 630 517 13.74 4102 17.8 6.9 182 3315 2b6 4.3 3.8 87.8 a0 0 81 7 0.74 bb. r) 94 6.4 
50.0 704 b48 15.27 43a 18.8 6.5 193 3349 240 3.9 3.4 88.1 700 0 OS 7 0.70 71. 33 102 b.8 

# 72 14 N on 168 As 14N enlo8h 14 N on 108 Pn 

PARAMETERS INDEPENDENT OF BONBARDING ENERGY 
----~--_-_-----_---------__-_______________ 

ATOMIC NUMBER”: ZP= 7. ZT= 47. ZC= 54.(Xt) 
NEUTRON NUMBERS: NP= 7. NT= hi. NC:= 68. 

c)p**1/3= 2.410 AT++l/B= 4.761 
KEDUCED MASS NURBER= 12.39 AP+AT=AC=lZLI. 

INTERACTION RADIUS RINT=lO.VO fm RO= 1.52 fa 

MATTER HALF-DENSITY RADII Cfm,: 
c’P= 2.X CT= 5.32 CT+@= 7.60 c= 1 .A0 

EQUIVALENT SHARP SURFACE RADII Cfml: 
Rp= 2.66 RT= 5.50 

C.GULOMB RADI I C f m  1: 
RCP= 2.65 RCT= 5.34 RC=RCP+RCT= 7.99 

BSS-COULOMB POTENTIAL CtleVl: 
VC(r)=l.43a*ZP*ZT/r for r>RC 
VC(r)=VO-K*r*+n for r<RC 
VO= 80.50 HcV K= .06604 n=2.779 
VC(RINT)= 43.4 MeV 

FISSION-TKE= 85. nev 
ASYMM. FISSION-TKE= 38. McV 

LIQUID DROP PARAHETERS: 
GAMMA- 0.929 tleV/fm*+2 PROX-FACTOR= 18.64 MeV 
L-RLR= 88 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAHETER C= 15.64 M&‘/Z**2 

MASS EXCESSES CMeV/c*+Zl: 
PROJECTILEI 2.9 TARGET: -87.4 
C OMPGUND NUCLEUS: -84.9 

FUSION RELATED PARAMETERS: 1.0 490 434 9.99 3bW lb.0 8.8 I& 3596 374 6.0 5.4 87.0 409 1 70 9 0.W 47. 24 75 5.3 
R-BARRIER= 9.83 Cm V(RB)= 44.8 Me’.’ 40.0 SW 4% 11.42 3%3 17.1 8.2 170 3440 320 5.3 4.1 07.4 560 0 73 9 0.82 52. 27 85 5.7 
Q-VALUE- 0.2 ncv 45.0 bW S8 12.84 4102 18.2 7.7 1% 3475 2% 4.6 4.1 87.7 630 0 76 8 0.76 57. 30 91 6.0 
L-CRITIC.AL= 54. 50.0 700 620 14.27 m  19.2 7.3 Zol 302 262 4.2 3.7 87.9 7M 0 79 8 0.72 63. 33 98 b.4 

a/u ELM ml EcnAc P k El& u#xsow1sENsWGlWiP W-lTEF+ET-4TDOlXEW TW E-fRM--MTE?PlUT 
--- ----~-------___-_----_-_-------------------.------ 

1.0 14 12 0.29 604 2.7 51.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 28 25 0.57 8s 3.8 36.6 0 0 0 180.0 IO.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 42 37 0.86 1017 4.7 19.9 0 0 0 180.0 180.0 0.0 0 0 6 0 0.w 0. 0 0 0.0 0 
4.0 56 50 1.14 1210 5.4 25.9 21 504 2%’ 102.7 95.3 38.6 42 14 33 74 7.02 6. 3 II 1.8 4 
4.5 63 56 1.28 1283 5.8 24.4 29 879 594 79.4 72.3 SO.3 53 10 37 52 4.95 7. 4 14 1.9 4 

5.0 70 62 1.43 1353 6.1 23.2 36 1175 838 65.4 59.0 57.3 62 8 40 42 4.03 8. 4 lb 2.0 4 
5.5 77 68 1.57 1419 6.4 22.1 42 141b 1038 55.8 Jo.1 62.1 70 7 42 37 3.49 8. 5 17 2.1 5 
6.0 81 74 1.71 1463 6.6 21.1 47 1616 Ii94 48.8 43.7 b5.6 78 b 43 33 3.12 9. 5 19 2.2 5 
6.5 91 81 1.86 Is43 b.9 20.3 51 1784 1345 43.4 30.7 68.3 86 5 45 30 2.85 10. 6 21 2.3 b 
7.0 98 87 2.00 lb02 7.2 19.6 f6 1928 146d 39.1 24.8 70.5 94 4 4b ZB 2.M 11. b 22 2.4 A 

7.5 lo5 93 2.14 lb58 7.4 18.9 59 2053 1570 35.5 31.6 72.2 101 4 47 26 2.47 II. b 23 2.5 6 
8.0 112 99 2.28 1713 7.7 18.3 63 2161 1640 32.6 29.0 73.7 IO8 4 47 24 2.32 12. 7 25 2.b 7 
8.5 119 105 2.43 17bb 7.9 17.8 bb 2251 1544 30.1 26.8 74.9 Ilb 3 48 23 2.21 13. 7 2b 2.6 7 
9.0 126 112 2.57 1817 8.1 17.3 69 2342 14% 28.0 24.9 A.0 123 3 49 22 2.10 II. 8 27 2.7 7 
9.5 133 118 2.71 I%7 8.4 lb.8 72 2418 1381 26.2 23.2 7b.9 130 3 50 21 2.01 14. 0 ia 2.8 8 

10.0 140 124 2.85 19lb 8.6 lb.4 75 248b 1312 24.b 21.8 77.7 137 3 50 20 1.93 15. 8 30 2.9 8 
10.5 147 130 3.00 I%4 8.8 16.0 78 2547 1249 23.1 20.5 78.4 145 2 51 20 I.86 lb. 9 31 2.9 8 
11.0 154 1% 3.14 2010 9.0 15.6 81 2KQ 1193 21.9 19.4 79.1 152 2 51 19 I.80 lb. 9 32 3.0 9 
11.5 lb1 143 3.28 2456 9.2 15.3 83 2654 1141 20.7 18.4 79.6 159 2 52 18 1.74 17. 9 33 3.1 9 
12.0 lb8 149 3.42 2100 9.4 15.0 86 2701 IO93 19.7 17.5 80.1 lb6 2 S-3 18 1.69 18. 10 34 3.1 10 

13.0 lP lb1 3.71 21% 9.8 14.4 91 2)g3 1009 17.9 15.9 81.0 la, 2 5.4 I7 1.60 19. 10 36 3.3 IO 
14.0 1% 174 4.00 22b9 10.1 13.8 96 2653 937 lb.5 14.6 81.8 194 2 95 I6 I.52 20. I1 38 3.4 II 
15.0 2lO 1% 4.28 2350 10.5 13.4 lm 2914 874 15.2 13.5 02.4 209 1 Y  15 1.45 22. 1, 40 3.5 11 
16.0 224 198 4.57 2427 10.8 13.0 104 2%s 820 14.1 12.5 02.9 2?3 I 56 15 1.39 23. 12 42 3.6 I2 
17.0 238 211 4.05 a03 11.2 12.6 IOB 3X4 772 13.2 11.7 83.4 237 I 57 I4 1.34 24. 13 44 3.7 13 

18.0 252 223 5.14 i57b 11.5 12.2 112 SSb 729 12.4 11.0 S3.8 251 I 58 I4 1.29 26. 13 46 3.8 13 
19.0 Zbb 2Z 5.42 2647 11.8 11.9 116 W3 bW 11.7 10.3 84.2 265 1 59 13 1.25 27. I4 48 3.9 I4 
no.0 280 249 5.71 2717 12.1 11.6 I?0 3127 656 11.0 9.8 84.5 279 I 60 13 1.21 28. 1s 50 4.0 I4 
25.0 350 310 7.14 3M2 13.b 10.4 137 3253 524 8.7 7.7 85.7 349 I 63 11 I.% 35. 18 59 4.5 17 
30.0 4m 372 es mb 14.8 9.5 152 3337 437 7.1 6.3 86.4 419 1 61 10 0.96 41. 21 67 4.9 19 
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II 73 14 N on 140 cc HN r14OCe 14 N on I40 Cc 

__________________-_----------------------- 

PARCIMETERS INDEPENDENT OF BOMBARDING ENERGY n/r EM &II Em% P t EIA L#ISxWl9Qu1lpolW-lJ W-LTP-WEl41EFWNElW TW E-DtDt--Gl7DP~l 
__________--___-____----------------------- 

ATOMIC NUHBERS: ZP= 7. ZT= 58. ZC= .55.(Tb) 
NEUTRON NUMBERS: NP= 7. NT= 82. NC= 89. 

cIP**l/3= 2.410 ATol/3= 5.192 
REDUCED MASS NUMBER- 12.73 AP+AT=AC=l54. 

INTERCICTION RADIUS RINTs11.36 fin RO= 1.49 fa 

MFITTER HALF-DENSITY R&D11 Efm2i 
CP= 2.28 CT= 5.87 CT+CP= 8.16 C= 1.64 

EQUIVALENT SHARP SURFACE RADII Cfnll 
RP= 2.66 RT= 6.04 

COULOMB R&D11 Cfml: 
RCP= 2.65 RCT= 5.82 RC=RCP+RCT= 8.47 

BSS-COULOMB POTENTIPlL CHeVl: 
VC(rf=1.438iZP*ZT/r for r>RC 
VC(r)=VO-K*r+*n for r<RC 
vo- Y3.14 McV K= .05521 n=2.847 
VC(RINT)= 51.4 McV 

FISSION-TKE= 107. nev 
CISYMM. FISSION-TKE= 41. MeV 

LIGUID DROP PARAMETERS: 
GAMMFI= O.YlO McV/fm+*2 PROX-FACTGR= 18.80 MQV 
L-RLD= 89 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 15.23 MeV/Z+*Z 

MASS EXCESSES CMeV/cr+21: 
PROJECTILE: 2.9 TARGET: -88.2 
COMPOUND NUCLEUS: -70.5 

FUSION RELCITED PARRHETERS: 
R-BCIRRIER=10.25 fm V(RB)= 53.0 MeV 
W-VALUE= -14.8 MeV 
L-CRITICAL- 60. 

1.0 14 13 0.2s b94 2.0 63.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 28 a 0.50 895 3.9 45.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 42 30 0.74 1017 4.3 ts.9 0 0 0 139.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 56 51 0.99 1210 5.6 32.0 0 0 0 102.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
4.5 b3 57 1.11 I%3 5.9 30.1 21 451 215 109.3 103.7 35.4 49 14 35 94 7.60 b. 4 12 1.5 4 

5.0 70 b4 1.24 1353 b.2 23.1 31 327 551 35.5 79.3 47.3 59 11 39 65 5.25 6. 4 I4 1.6 4 
5.5 n 70 1.3b 1419 6.5 27.3 33 1131 800 71.1 6.0 54.5 68 9 41 53 4.2b 7. 5 lb 1.7 5 
LO 81 76 1.49 8433 b.8 %.I 44 13B3 1wB 61.1 %3 59.5 77 7 43 Y  3.b7 7. 5 18 1.8 5 
6.5 91 83 l.bl 1543 7.1 25.1 50 1595 1165 53.7 49.3 b3.2 85 6 44 41 3.29 8. b 19 1.9 6 
7.0 98 89 1.73 1602 7.4 24.2 54 1777 1335 47.9 43.9 b&o 93 5 (5 372.99 9. 6 21 2.0 6 

7.5 IO5 95 1.85 lb53 7.6 23.3 59 1933 14bb 43.3 37.6 68.3 100 5 4b 34 2.76 9. 6 22 2.0 7 
8.0 112 102 1.98 1713 7.9 22.b b3 2070 1581 39.5 36.1 70.2 LOO 4 47 32 2.53 LO. 7 2-l 2.1 7 
8.5 119 140 2.11 1764 &I 21.9 b7 2191 lb32 36.4 33.2 71.3 115 4 40 30 2.43 10. 7 24 2.2 3 
9.0 1% US 2.23 1317 a4 21.3 70 2297 lb59 3.7 33.7 73.2 D-2 3 49 29 2.31 II. 7 26 2.3 8 
9.5 133 121 2.35 187 3.6 23.7 74 2393 1Sn 31.4 23.b 74.3 130 3 49 27 2.20 11. 3 27 2.3 8 

10.0 140 I27 2.43 19ib a8 29.2 77 2479 1492 29.4 26.3 75.3 I37 3 SO 26 2.10 12. 8 23 2.4 9 
10.5 147 134 2.60 19b4 9.0 19.7 80 2Sl 1422 27.6 25.1 76.2 144 3 50 a 2.o2 13. 8 29 2.5 9 
11.0 1W 140 2.72 2010 9.2 19.3 33 2K7 1351 26.0 23.7 77.0 151 3 51 24 1.55 13. 9 30 2.5 10 
11.5 161 14b 2.35 2956 9.4 13.9 36 2691 1293 24.6 21.4 n.7 159 2 51 z) 1.88 14. 9 31 2.6 IO 
12.0 144 153 2.97 2100 9.6 13.5 39 2750 1244 23.4 21.3 73.3 Ibb 2 52 23 1-w 14. 9 32 2.1 10 

13.0 132 lb5 3.22 213b 10.0 17.7 95 2853 1143 21.2 19.3 79.4 133 2 53 21 I.72 15. 10 34 2.8 11 
14.0 Mb 173 3.47 22b9 10.4 17.1 100 2942 l&b 19.4 17.7 30.3 194 2 54 20 I.63 lb. 11 36 2.9 12 
15.0 210 191 3.72 230 10.8 lb.5 145 3019 9% 17.9 lb.3 81.0 208 2 54 19 1.55 17. 11 38 3.0 13 
lb.0 a4 294 3.W 2427 11.1 16.0 IW 3CGb 933 lb.6 15.1 31.7 222 2 a 18 1.49 19. I2 40 3.1 13 
17.0 223 2lb 4.21 2%3 11.5 15.5 II4 314 373 15.5 14.1 32.2 

13.0 252 229 4.4b 257b 11.3 15.1 118 31s 629 14.5 13.2 32.7 
19.0 266 242 4.71 2b47 12.1 14.7 122 324S 73h 13.7 12.4 33.2 
20.0 ZBO 156 4.95 2717 12.4 14.3 126 3287 74b 12.9 11.7 83.5 
25.0 SO 318 b.19 3342 13.9 12.8 1U 344b 597 10.1 9.2 85.0 
30.0 420 282 7.43 SBk 15.2 11.7 lb1 3552 497 3.3 7.5 85.9 

a.0 490 445 &b7 36a8 lb.5 10.0 176 3628 42b 7.0 b.4 9.5 
40.0 560 509 9.M ‘S3 17.6 IO.1 190 3t34 373 6.1 5.5 86.9 
45.0 630 573 11.1s 41o2 ia7 9.5 2w 3727 331 s-4 4.9 37.3 
50.0 700 b3 12.38 4330 19.7 9.0 214 37b2 298 4.8 4.4 37.6 

237 156 13 1.43 20. 12 42 3.2 14 

ai I 56 17 I.38 21. 13 43 3.3 15 
265 1 57 17 1.23 22. 14 45 3.4 15 
279 I 58 lb 1.29 ZJ. 14 47 3.5 lb 
349 I bl 14 1.12 28. 17 a 4.0 19 
419 I b3 13 1.01 33. 20 b3 4.4 22 

409 Lbb 11 0.92 23. 23 71 4.7 
a9 1 t4 I1 o.* 42. 26 79 5.1 
630 0 m  IO 0.80 46. 29 86 5.4 
700 0 72 9 0.76 51. 32 93 57 

Y  74 14 N on 154 Sm 14 N 1(1 151 P 14 N PD 154 3n 

______--_-__________----------------------- _- 

PCIRAMETERS INDEPENDENT OF BOMBARDING ENERGY Euu EuLBEcNEoffx c t Eln WXSOWSWUSW+.llW-LP W-LTEP-WEl-O7EFWIEIA’ TW E~EN-ENlBPtM.1 
______--_--_________----------------------- -- -- 

1.0 14 13 0.24 bo4 2.9 68.3 0 0 0 Leo.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATOMIC NUMBERS: ZP= 7. ZT= &2. ZC= 69. (Tm) 2.0 20 26 0.41 Es 4.0 43.3 0 0 0 139.0 139.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
NEUTRON NUMBERS: NP= 7. NT= 92. NC= 99. 3.0 42 39 0.71 1947 4.9 39.5 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

4.0 55 51 0.95 1210 5.6 34.2 0 0 0 180.0 139.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
aPi* /3= 2.410 ATr*l/B= 5.360 4.5 63 SE 1.07 1233 6.0 32.2 17 293 132 123.8 119.3 23.1 4 15 34 123 9.34 5. 3 12 1.5 4 
REDUCED MASS NUMBER= 12.83 AP+AT=AC=l68. 

5.0 70 M 1.19 1353 6.3 30.6 29 701 443 93.7 88.5 43.1 99 11 38 77 5.93 6. 4 14 1.6 5 
INTERACTION RADIUS R1NT~11.54 fm RO= 1.49 fm 5.5 77 71 1.31 1419 kb 29.1 37 IO29 717 76.9 72.0 51.5 68 9 41 b0 4.bl b. 5 lb 1.7 5 

6.0 84 77 1.42 1433 b.9 27.9 43 1391 941 b5.7 b1.l 57.2 76 8 43 51 3.91 7. 5 17 1.8 b 
MATTER HALF-DENSITY RADII Cfml: 6.5 91 83 1.54 1543 7.2 2b.8 49 1537 1131 57.4 53.2 61.3 ES bU 
CP= 2.28 CT= 6.09 CT+CP= 8.37 C= 1.66 7.0 98 50 1.6 lb42 7.4 a.8 54 1725 1293 51.1 47.3 b4.5 92 61 

EGUIVCILENT SHARP SURFACE RCIDII Cfm2r 
RP= 2.66 RT= 6.25 

COULOMB RADII Cfml: 
RCP= 2.65 RCT= 6.00 RC=RCP+RCT=’ 8.45 

7.5 105 9b 1.73 1658 7.7 25.0 59 1394 1434 4b.I 42.5 67.0 loo 5 16 
8.0 112 103 1.90 1713 7.9 24.2 b3 2942 1951 42.0 38.7 b9.0 106 4 47 
as 119 109 2.92 17bb 3.2 23.4 67 2172 lbbb 3&S 35.5 79.7 115 4 4s 
9.0 I2b lib 2.14 1317 8.4 22.3 71 2281 1734 35.6 32.3 72.2 122 4 w 
9.5 133 122 2.25 13b7 a.7 22.2 74 2350 lb43 33.2 30.5 73.4 132 3 w 

BSS-COULOMB POTENTIAL tMcV1: 10.0 140 123 2.37 191b a9 21.0 78 2402 1561 31.0 23.5 74.5 
10.5 147 135 2.49 19b4 9.1 21.1 81 2% 1434 29.1 26.3 75.4 
11.0 IS4 141 2.b1 2910 9.3 20.6 34 2b42 1419 27.4 35.2 7b.3 
11.5 lb1 143 2.73 2056 9.5 20.2 37 2711 1357 26.0 23.9 77.0 
12.0 168 154 2.85 2103 9.7 19.7 99 2775 1329 24.6 22.6 77.7 

I37 3 50 
1u 3 50 
151 3 51 
1.59 2 51 
I& 2 52 

VC(r)=1.438+ZP*ZT/r for r>RC 
VC(r)=VO-K*r*+n for ,-CRC 
VOX 97.31 MeV K= -05178 na2.867 
VC(RINT)= 54.1 MeV 

FISSION-TKE= 115. McV 
&YMM. FISSION-TKE= 42. McV 

LIQUID DROP PARAMETERS: 
GCIMM& 0.898 MeV/fm**Z PROX-FACTOR- 18.72 M&J 
L-RLD= 89 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 15.10 M&/Z*-2 

MASS EXCESSES CffeV/c**Zl: 
PROJECTILE: 2.9 TARGET: -72.1 
COMPGUND NUCLEUS: -60.1 

FUSION RELATED PARkMETERS 
R-BARRIER=10.41 fm V(RB)= 55.7 MeV 
G-VALVE= -9.1 ncv 
L-CRITICAL= 62. 

13.0 132 lb7 3.09 213b 10.1 
14.0 Mb 139 3.32 2%9 10.5 
15.0 210 193 3s 23s 10.9 
lb.0 224 X6 3.80 2127 11.2 
17.0 23 213 4.03 2503 11.6 

13.0 252 231 4.27 257b 11.9 
19.0 2b4 2u 4.51 2b47 12.2 
20.0 280 251 4.75 2717 12.b 
2s.o 330 321 5.93 3942 14.0 
30.0 420 385 7.12 3336 15.4 

cc.0 490 449 a31 3bm 1b.b 
40.0 so 513 9.49 3863 17.8 
6.0 b3l 518 lO.b3 4lo2 l&8 
50.0 700 M2 11.37 4339 19.8 

lw/r Ntv lkv - IbvIC Ilk 

19.0 9b 1887 1200 72.3 20.5 78.8 la, 2 52 
18.3 101 2m 1115 24.4 18.8 79.3 194 2 53 

17.b 106 3065 1040 18.3 17.3 30.b 208 17.1 111 318 97s 17.5 lb.0 81.3 m  : : 
16.6 lib 3201 913 lb.3 14.9 31.9 237 1 55 

45 3.Y 7. 5 19 1.9 7 
41 3.13 8. 6 20 2.0 7 

38 2.88 8. 6 21 2.0 7 
a 2.68 9.7232.1 8 
23 2.52 9. 7 24 2.2 9 
31 2.39 10. 7 25 2.3 9 
30 2.27 10. 3 2b 2.3 9 

20 2.17 11. 8 27 2.4 10 
27 2.08 12. 8 28 2.4 10 
2b 2.00 12. 9 29 2.5 II 
a 1.93 13. 9 30 2.6 II 
24 1.87 13. 9 31 2.6 12 

23 1.76 14. 10 33 2.7 13 
22 Lb7 15. 11 35 2.3 13 
21 1.59 lb. 11 37 3.0 14 
20 1.52 17. 12 39 3.1 15 
19 1.4b 13. 12 41 3.2 lb 

18 1.41 19. 13 42 33 17 
18 1.36 20. I4 U 3.3 17 
17 1.31 21. 14 4b 3.4 18 
15 1.14 2b. 17 54 3.9 21 
13 I.0 30. 20 62 4.2 24 

12 0.94 34. 23 70 4.6 
II 0.87 39. 2b 77 4.9 
I1 0.32 43. 29 34 5.2 
IO 0.n 4b. 32 91 5.5 

867 15.3 14.0 32.4 ai I 56 
321 14.3 13.2 32.3 265 1 56 
780 13.5 12.4 33.2 279 1 57 
b24 t0.b 9.7 34.7 349 I 60 
520 8.7 a0 ~-5.7 419 I 62 

44b 7.4 b.7 86.3 489 1 M 
390 b.4 5.9 35.8 W I M 
316 5.6 5.2 37.2 630 0 b8 
312 S.0 4.6 37.5 703 0 70 

lb.1 120 32% 
15.7 125 3309 
15.3 129 ws4 
13.7 I* a27 
12.5 lb5 3641 

11.6 130 3722 
10.8 194 3783 
10.2 207 3m 
9.7 219 3867 

-- 
- 1 Ib b (n du*r NEV Nnv N# - Irs kv ihv- Nrv - 
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Y  75 14 N on 165 Ho 14 II 44 lb5 lb 14 N on 165 lb 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOHIC NUMBERS: ZP= 7. ZT= 67. ZC= 74.(W ) 
NEUTRON NUMBERS: NP= 7. NT= 98. NC=105. 

AP*Cl/3= 2.410 AT+xl/3= 5.485 
REDUCED MASS NUMBER= lZ.Pi AP+AT=AC=i79. 

INTERACTION RADIUS RINT=li.48 fm HO= 1.48 fm 

MATTER HALF-DENSITY RADII Cfmli 
C:P= 2.28 CT= 4.25 CT+CP= 8.53 C= 1.67 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.66 RT= 6.41 

CCNJLOMB RADII Cfml: 
RCP= 2.65 RUT= 6.15 RC=RCP+RCT= 8.81 

BSS-COULOMB POTENTIAL CM&l: 
Vi(r)=l.438rZPrZT/r far r,RC 
VC(r)=VO-K*r**n for B-CRC 
VO= 102.99 Me’.’ K= .04SlO n=Z.YOO 
VC(RINT)= 57.8 MeV 

FISSION-TKE= 126. MQV 
ASYMN. FISSION-TKE= 43. MeV 

LIQUID DROP PARAMETERS: 
CAMMA= 0.901 MeV/fn+*l PROX-FACTOR= 18.91 MeV 
L-RLD- 85 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 15.02 MeV/Zr*2 

MASS EXCESSES CMeV/c*+23: 
PROJECTILE: 2.9 TARGET: -63.7 
COMPGUND NUCLEUS: -47.4 

FUSIGN RELATED PARAMETERS: 
R-BARRIER=i0.53 fm V(RB)= 59.5 MeV 
Q-VALUE= -13.5 tlev 
L-CRITICAL= 63. 

1.0 14 13 0.22 b94 2.8 73.8 0 0 0 139.0 180.0 0.0 0 
2.0 28 26 0.4 sss 4.0 52.2 0 0 0 180.0 180.0 0.0 0 
3.0 42 39 0.67 1047 4.9 42.6 0 0 0 180.0 180.0 0.0 0 
4.0 56 52 0.89 1210 5.6 36.9 0 0 0 189.0 lBo.0 0.0 0 
4.5 63 58 1.01 1283 6.0 34.8 5 27 0 165.1 163.8 7.4 45 

5.0 70 65 1.12 1353 6.3 33.0 24 W 269 108.6 103.8 35.7 57 
5.5 77 71 1.23 1419 b.6 31.5 33 942 561 86.8 82.0 4b.b 67 
6.0 84 l7 1.34 1463 6.9 30.1 41 1139 895 73.2 b8.b 53.4 75 
6.5 91 84 1.45 1543 1.2 29.0 47 1388 1011 a.5 59.3 58.3 84 
7.0 98 90 13 lb02 7.5 27.9 52 lb01 1187 56.2 52.3 bl.9 92 

7.5 105 97 1.68 lb58 7.7 27.0 57 1735 1340 59.4 4b.9 b4.8 100 
8.0 112 103 1.79 1713 8.0 1.1 62 194b 1474 45.0 42.5 b7.1 107 
8.5 119 110 1.90 17bb 8.2 25.3 bb 2937 1592 41.9 33.9 69.0 115 
9.0 l2b 116 2.01 1817 8.5 24.b 70 2113 lb97 38.7 35.9 70.6 122 
9.5 133 123 2.12 1867 L7 24.0 74 2325 lb97 36.0 33.3 72.0 129 

10.0 140 129 2.23 191b 8.9 23.4 77 2424 1612 33.) 31.1 73.2 137 
10.5 147 134 2.35 1944 9.1 22.8 81 2517 1535 31.5 29.1 74.3 144 
11.0 154 142 2.4b 2010 9.4 22.3 34 2599 1465 29.6 27.4 75.2 151 
11.5 161 148 2.57 2456 9.6 21.8 87 2675 1402 28.0 25.9 76.0 158 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.08 0. 0 0 0.0 0 

18 33 470 33-a 0. 3 11 1.4 4 

13 38 102 7.22 5. 4 13 1.5 5 
10 41 73 5.23 6. 5 15 1.6 5 
9 43 b0 4.28 6. 5 17 1.7 b 
7 45 523.n 7. 5 18 1.8 b 
b 4b 4b 3.33 7. b 20 I.9 7 

5 47 42 3.04 8. b 21 1.9 7 
5 48 39 2.81 8. 7 22 2.0 8 
4 49 37 2.63 9. 7 23 2.1 8 
4 49 35 2.48 9.7Zi2.1 9 
4 50 33 2.36 10. 8 26 2.2 9 

3 Y) 31 2.25 10. 8 27 2.3 10 
3 51 30 2.15 11. 8 28 2.3 10 
3 51 29 2.07 11. 9 29 2.4 11 
3 52 28 1.99 12. 9 39 2.5 11 
3 52 27 1.93 12. 9 31 2.5 11 

2 53 25 1.81 13. 10 33 2.b 12 
2 54 24 1.71 14. 10 35 2.7 13 
2 95 23 1.63 15. 11 36 2.8 14 
2 55 22 1.9 lb. 12 38 2.9 15 
2 56 21 1.49 17. 12 w 3.0 15 

12.0 lb8 195 2.68 2109 9.8 21.3 90 2744 1343 8.5 24.5 7b.7 lb5 

13.0 182 lb8 2.99 21% 10.2 20.5 96 2W 1240 24.0 22.2 73.0 190 
14.0 1% 181 3.13 2269 10.b 19.7 102 2970 1151 22.0 20.3 79.0 194 
15.0 210 194 3.35 2350 10.9 19.1 107 3Obl 1074 29.2 18.7 79.9 208 
lb.0 224 2% 3.58 2427 11.3 18.5 112 3149 1007 18.7 17.3 80.) 222 
17.0 Ps 219 3.80 2593 1l.b 17.9 117 3299 943 17.5 lb.1 81.3 236 

18.0 252 232 4.02 Z5lb 12.0 17.4 121 3271 895 lb.3 15.1 81.8 2Sl 
19.0 %b 245 4.25 2617 12.3 lb.9 126 33% 843 15.4 14.2 82.3 2b5 
20.0 280 258 4.47 2717 12.6 lb.5 1JI B7b Bw 14.5 13.4 82.8 279 
25.0 350 Zl 5.55’ 3M2 14.1 14.8 149 35G b44 11.3 10.4 84.4 349 
3X0 420 387 a.70 32% 15.5 13.5 Lb7 3688 5.37 9.3 8.5 ES.4 419 

35.0 490 452 7.82 3608 lb.7 12.5 182 3777 160 7.8 7.2 86.1 489 
40.0 558 Sib 8.94 3863 17.9 11.7 1% 38u 403 6.8 b.3 86.6 $59 
45.0 630 581 IO.% 4102 18.9 11.0 210 2W4 359 b.0 5.5 87.0 630 0 bo 12 0.83 40. 29 83 5.0 
50.0 700 MS 11.17 4330 20.0 10.4 222 37% 322 5.4 5.0 87.3 700 0 70 11 0.78 u. 31 90 5.3 

1 5b 20 1.U 18. 13 42 3.1 16 
1 57 19 1.39 19. 14 U 3.2 17 
1 58 19 1.34 20. 14 45 3.3 18 
1 bo lb 1.17 24. 17 Y  3.7 21 
I b2 15 1.95 28. 20 61 4.1 24 

1 65 13 0.96 33. 23 69 4.4 
1 67 12 0.89 37. 24 76 4.7 

# 76 14 N on 181 Ta 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
__________~~---------~~~~~~----------~~~~~~ 

ATOMIC NUMBER”: ZP= 7. ZT= 73. ZC= SO. (lb) 
NEUTRGN NUMBERS: NP= 7. NT=lGS. NC=liS. 

C\p**1/3= 2.410 AT**l/S= 5.657 
REDUCED MASS NUMBER= 12.9’3 AP+AT=AC=l95. 

INTERACTION RADIUS RINT=ll.S4 fm HO= 1.47 fm 

MATTER HALF-DENSITY RADII Cfml: 
CF’= 2.28 CT= 6.47 CT+CP= 8.75 C= 1.69 

EQUIVALENT SHARP SURFACE RADII Cfm,: 
RP= 2.66 RT= A.62 

C.OULOMB RADII Cfml: 
HCP= 2.65 RCT= 6.35 RC=RC’P+RCT= 9.01 

HSS-COULOMB POTENTIAL CM&l: 
VC(r)=1.43SxZP+ZT/r fop r>RC 
VC( r ) =VO-Krrxxn for r<RC 
VO= 109.38 MeV K= .04406 n=2.933 
VC(RINT)= 61.9 MeV 

FISSION-TKE= 140. MeV 
ASYMM. FISSION-TKE= 45. rlev 

LIQUID DROP PARAMETERS: 
CiAMMA= Cl.897 MeV/fm**Z PROX-FACTOR= 19.01 MeV 
L-RLD= X4 (ROTATING LIQUID DROP LIHIT) 
:STIFFNESS PARAMETER C= 14.92 MeV/Zxx2 

MASS EXC:ESSES CMeV/c**Zl: 
PROJEC:TILE: 2.9 TARGET: -46.0 
C.OMPGUND NUCLEUS: -29.0 

FLISION RELATED PARAMETERS: 
R-BARRIER=10.70 fm V(RBi= 63.8 MeV 
Q-VALUE= -14.1 llcv 
I.-CRITICAL= 6.5. 

14 N on 181 Ta 14 N on 181 la 

---------~ -----------.-_-__-_____________ 

n/u ELA8 Era EcnAc P k ETA uwIS.dWISfUSCP-acP-LP pP-LT@-apET-OTEFWXETN’ WI E-ENEN--DJTEtF’mPT 

1.0 14 13 0.21 bO4 2.8 80.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 2a 26 0.42 8% 4.0 56.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 42 39 0.u 1047 4.9 4b.5 0 0 0 lm.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 56 52 0.84 1210 5.7 40.2 0 0 0 189.0 189.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 b3 58 0.94 12% 6.0 37.9 0 0 0 189.0 189.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 70 b5 1.05 1353 b.4 3b.0 lb 227 b4 131.8 128.4 24.1 54 lb 37 lb7 11.25 5. 4 13 1.4 5 
5.5 77 71 I.15 1419 6.7 34.3 29 620 385 100.1 95.6 40.0 b5 12 41 94 6.29 5. 4 15 1.5 5 
b.0 84 78 I.26 MN3 7.0 32.8 37 954 652 82.7 78.3 48.7 74 10 43 n 4.84 b. 5 lb 1.b b 
b.5 91 84 1.36 1543 7.2 31.6 U 1229 878 70.9 bb.8 54.5 83 8 45 61 4.oB 6. 5 18 1.7 b 
7.0 5a 91 1.47 lb02 7.5 30.4 so 14b3 1072 b2.3 59.5 59.9 91 7 16 54 3.59 7. b 19 1.8 7 

7.5 105 97 1.57 lb58 7.8 29.4 54 lb& 1240 55.b 52.1 b2.2 99 b 48 49 3.25 7. b 20 1.8 7 
8.0 112 104 1.68 1713 8.0 29.4 61 1843 1388 SO.3 47.1 M.8 107 5 49 45 2.99 8. 7 22 1.9 8 
8.5 119 110 1.73 1766 8.3 27.6 b5 1999 1517 45.9 42.9 67.0 114 5 49 42 2.78 8. 7 23 2.0 8 
9.0 126 117 1.89 1817 8.5 26.8 69 2137 1623 42.3 39.5 68.8 122 4 50 39 2.61 9. 7 24 2.1 9 
9.5 133 123 1.99 1867 8.8 26.1 73 2261 1736 39.2 36.6 70.4 129 4 51 37 2.47 9. 8 25 2.1 9 

10.0 149 130 2.10 191b 9.0 25.4 77 2372 1681 2d.5 34.0 71.7 136 4 51 35 2.35 10. 8 2b 2.2 10 
10.5 147 1% 2.29 19b4 9.2 24.8 81 2472 1601 24.2 31.9 72.9 1U 3 52 24 2.24 10. 8 27 2.2 10 
11.0 154 143 2.31 2010 9.4 1.3 84 2563 1523 32.2 3.0 73.9 151 3 52 32 2.15 10. 9 29 2.3 11 
11.5 161 149 2.41 20% 9.6 23.7 87 2%4b Mb1 B.T.4 28.3 74.8 158 3 33 31 2.07 11. 9 29 2.4 11 
12.0 lb8 156 2.52 2100 9.8 23.2 91 2722 1409 18.7 26.7 75.6 145 3 53 30 2.00 11. 9 W 2.4 11 

13.0 182 lb9 2.73 21% 10.2 22.3 97 a 1293 26.0 24.2 77.0 180 2 54 18 1.87 12. 10 32 2.5 12 
14.0 196 182 2.94 22b9 10.b 21.5 102 2971 1200 23.7 22.1 78.1 194 2 55 26 1.77 13. 10 34 2.6 13 
15.0 210 1% 3.15 2.W 11.0 20.8 108 3971 1120 21.8 20.3 79.1 208 2 55 25 1.68 14. 11 34 2.7 14 
lb.0 224 208 3.36 2427 Il.4 20.1 113 3153 losO 20.2 18.8 79.9 222 2 5b 24 1.M 15. 12 37 2.8 15 
17.0 238 221 3.57 2503 11.7 19.5 118 3234 988 18.8 17.5 8o.b 236 2 56 23 1.53 lb. 12 39 2.9 lb 

18.0 
19.0 
20.0 
25.0 
30.0 

252 234 3.78 257b 12.1 19.0 123 3302 933 17.6 lb.3 81.2 250 2 57 22 1.47 17. 13 41 3.0 17 
2bb 247 3.99 2b47 12.4 18.5 127 3363 @4 lb.5 15.3 81.7 265 1 57 21 1.42 17. 13 43 3.1 17 
280 260 4.29 2717 12.7 18.0 132 3418 840 15.6 14.5 32.2 279 1 59 21 1.37 18. 14 U 3.2 18 
350 325 5.24 3M2 14.2 lb.1 152 3625 672 12.1 11.3 83.9 349 1 b0 18 1.19 22. 17 52 3.6 22 
420 390 b.29 3334 15.6 14.7 lb9 3762 SbO 9.9 9.2 35.0 419 1 b2 lb 1.07 24. 20 40 3.9 25 

35.0 490 4% 7.34 3608 lb.8 13.6 165 3860 4@l 8.4 7.8 95.8 469 1 64 15 0.98 30. 23 b7 4.3 
40.0 560 520 8.39 %3 18.0 12.7 200 3923 420 7.3 6.8 86.4 89 1 M 14 0.90 24. 26 74 4.6 
45.0 630 5% 9.U 4102 19.1 12.0 214 3990 373 6.4 6.0 86.8 b29 b8 13 0.95 39. 29 81 4.8 
50.0 70 bW10.49 Ua 20.1 11.4 Z7 4035 3% 5.7 5.3 87.1 70(1 i 70 !2 0.m 41. 31 88 5.1 

---_--_-_- _____ -----_-__- ____ ______ 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

C****.***,***************~*~*************~***~*~~~ 

% 77 I4 N on I97 Au 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOMBARL3ING ENERGY 
_~_---____---------_____________________~~~ 

ATOMIC NUMBERS: ZP= 7. ZT- 79. ZC= 86. (Rn) 
NEUTRON NUMBERS: NP= 7. NT=lI8. Nc=I25. 

CIp**1/3= 2.410 AT**l/3= 5.819 
REDUCED MASS NUMBER= 13.07 AP+AT=AC=211. 

INTERACTION RADIUS RINT=IZ.O4 fy RO= I.46 fm 

MATTER HALF-UENSITY RACIII Cfnl: 
CP= 2.23 CT= 6.68 CT+CP= 8.96 E= 1.70 

EQUIVALENT SHARP SURFACE RADII Lfnl: 
RP= 2.66 RT= 6.83 

COULOMB RADII Cfml: 
RCP= 2.65 RCT= 6.55 RC=RCP+RCT= 9.20 

BSS-COULOMB POTENTIAL CtleVl: 
VC(r)=l.438+ZPxZT/r for r:,RC 
VC(r)=VO-Krr**n for rCRC 
vo= 115.59 nrv K= -04047 n=2.965 
VC(RINT)= 66.1 MeV 

FISSION-TKE= 155. MeV 
ASYtiM. FISSION-TKE- 46. nev 

LIQUID DROP PARAMETERS: 
GAMMA- 0.894 MeV/fm**2 PROX-FACTOR= 19.09 MeV 
L-RLD= 80 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 14.83 MeV/Z+r2 

MASS EXCESSES CMeV/c++21: 
PROJECTILE: 2.9 TARGET: -28.6 
COMPOUND NUCLEUS: -7.7 

FUSION RELATED PARAMETERS: 
R-BARRIER=IG.87 fn V(RB)= 68.0 McV 
Q-VALUE= -18.0 MeV 
L-CRITICAL= 66. 

I4N uI97I* 14 N o. 197 Ilu 

a/r am ml Eaw l t  ETA UW~smSpPapplp PPilEF+‘ET-WEFWETbY T#J E-ENEN-ENTEwNLT 

1.0 I4 13 0.20 AM 2.9 87.1 0 0 0 180.0 lm.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 28 26 0.40 OS 4.0 Al.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 42 39 0.59 1047 5.0 50.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 a 52 0.79 1210 5.7 43.5 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 

5.0 
5.5 
6.0 
6.5 
7.0 

7.5 
8.0 

iI”0 
9.5 

10.0 
IO.5 
11.0 
11.5 
12.0 

13.0 
14.0 
15.0 
IA.0 
17.0 

18.0 
19.0 

63 99 0.89 1233 6.1 41.0 0 0 0 uo.0 180.0 0.0 0 0 0 0 0.00 0; ; 0 0.0 0 

m  A5 0.99 Is3 6.4 3a9 0 0 0 MO.0 1m.o 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
77 72 1.09 1419 6.7 37.1 23 397 199 116.8 113.1 31.6 63 I4 40 130 8.21 5. 4 14 I.4 5 
w 18 1.19 1483 7.0 35.5 33 Xl7 492 93.6 39.5 43.2 73 I1 43 50 5.61 5. 5 IA 1.5 5 
91 85 I.29 1543 7.3 34.2 41 Io5e 739 79.2 75.2 so.4 82 9 45 72 4.54 A. 5 I7 I.6 A 
98 91 1.39 IbcQ 7.6 32.9 43 1315 951 68.9 65.2 s.5 94 8 47 A2 3.91 A. A I9 I.7 A 

105 98 1.48 lb58 7.8 31.8 54 1537 1135 61.2 57.8 59.4 93 7 40 56 3.48 7. 6 20 I.7 7 
II2 lo5 1.m 1713 a1 30.8 99 17-30 1296 s.1 51.9 62.4 lob A 49 51 3.17 7. A 21 1.8 7 
II9 111 I.68 17bb 8.3 29.9 M 1901 1uB 50.1 47.2 64.9 114 5 50 47 2.93 8. 7 22 I.9 8 
1% 118 1.76 1817 8.6 zp.0 63 2052 1564 46.0 43.2 67.0 121 5 51 44 2.74 a 7 23 1.9 9 
I33 124 1.m 1867 8.8 26.3 73 2187 1677 42.6 43.0 63.7 129 4 51 41 2.53 8. 8 24 2.0 9 

140 131 1.96 1916 9.0 27.5 76 RW 1744 39.6 37.1 70.2 136 4 52 39 2.45 9. 8 26 2.1 9 
I47 137 2.08 IW 9.3 zb9 80 2418 lb61 37.0 34.7 71.5 143 4 52 37 2.33 9. 8 w 2.1 10 
154 144 2.18 2010 9.5 26.3 84 2518 1585 34.8 32.6 72.6 151 36 2.23 10. 8 28 2 2 10 
lb1 150 2.28 1056 9.7 25.7 87 2608 1516 32.8 30.7 73.6 153 i E 24 2.15 IO. 9 29 2:2 Ii 
1M 157 2.37 2100 9.9 25.1 91 2b92 14.53 31.0 29.0 74.5 I& 3 54 33 2.07 Il. 9 30 2.3 11 

162 170 2.51 2186 10.3 24.2 97 zg(g 1341 28.0 26.2 76.0 179 3 55 31 1.93 Il. IO 31 2.4 12 
196 183 2.77 22b9 10.7 23.3 103 2764 124b 25.5 23.8 n.3 194 2 55 29 1.82 12. 10 23 2.5 I3 
210 196 2.97 2350 11.1 22.5 IO9 3073 1163 23.4 21.9 7&3 208 2 f-4 28 1.73 13. II 35 2.6 I4 
zZ4 209 3.17 2427 11.4 21.8 II4 3Ib8 10% 21.7 20.2 79.2 WZ 2 56 26 1.65 14. 12 37 2.7 I5 
238 222 3.3b m m  ii.8 21.1 119 3252 102b 20.1 ias 79.9 236 2 n 25 1.s 15. 12 33 2.6 lb 

252 235 3.56 2576 12.1 10.5 124 3326 969 18.8 17.6 30.6 230 2 58 24 1.51 15. 13 40 2.9 I7 
266 248 3.76 2b47 12.5 20.0 128 3593 918 17.7 16.5 81.2 W 2 58 23 1.Y 16. 13 42 3.0 17 

20.0 7.60 261 3.96 W7 12.8 19.5 I33 3452 8n lb.7 Ih6 81.7 279 1 59 23 I.41 17. 14 43 3.0 I8 
25.0 350 327 4.95 3042 14.3 17.4 151 3619 697 12.9 12.1 825 349 I 61 19 1.22 21. 17 51 3.4 22 
a.0 420 392 5.91 333, Is.7 Is.9 I72 3829 SRI 10.6 9.9 04.7 419 1 63 I7 1.09 25; 20 59 3.8 25 

35.0 490 457 6.93 3bc8 16.9 14.7 I86 3936 498 a9 a3 m.5 469 1 b5 160.99 23.23bb4.1 
40.0 564 5X3 7.92 %A3 la1 13.8 2O3 1016 43b 7.7 7.2 &.I 959 1 M 15 0.92 32. 25 73 4.4 
15.0 630 586 8.90 4102 19.2 13.0 218 4078 387 6.8 6.4 86.6 b29 1 68 I4 0.86 35. 20 80 4.6 
50.0 700 651 9.89 4330 20.2 12.3 231 4123 318 6.1 5.7 06.9 7M 0 69 I3 0.81 3% 31 86 4.9 

Y  78 I4 N on 208 Pb 

---_-_____-_--__________________________--- 

PARAMETERS INDEPENDENT OF BOtlBARDING ENERGY 
---_____________________________________--- 

ATOMIC NUMBERS: ZP= 7. ZT= 82. ZC= 89. (AC) 
NEUTRON NUMBERSI NP= 7. NT=I26. NC=I33. 

AP**I/3= 2.410 AT++I/B= 5.925 
REDUCED MASS NUMBER= 13.12 AP+AT=AC=222. 

INTERACTION RADIUS RINT=IZ.IS fa RO= I.46 fn 

MATTER HALF-DENSITY RADII Cfml: 
CP= 2.28 CT= 6.82 CT+CP= 9.10 & 1.71 

EQUIVALENT SHARP SURFACE RADII Cfml! 
RP= 2.66 RT= 6.96 

COULOMB RADII Cfml: 
RCP= 2.65 RCT= 6.66 RC=RCP+RCT- 9.32 

BSS-COULOMB POTENTIAL CMcVlr 
VC(r)=1.438*ZPiZT/r for r>RC 
VC(r)=VO-Krr*+n for rCRC 
VO= 118.37 MeV K- .03880 n-2.977 
VC(RINT)= 67.9 MeV 

FISSION-TKE= 162. McV 
ASYMM. FISSION-TKE- 47. MeV 

LXQUID DROP PARAMETERS, 
GAtltlA= 0.885 MeV/fm*r2 PROX-FACTOR= 19.00 
L-RLD- 78 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 14.78 M&/Z*+2 

MASS EXCESSES CMeV/c*rZl: 
PROJECTILE: 2.9 TARGETS -19.5 
COMPOUND NUCLEUS: 17.6 

FUSION RELATED PARAMETERS: 
R-BARRIER=10.98 fm V(RB)- 69.9 t4dJ 
Q-VALUE- -34.2 McV 
L-CRITICAL= 67. 

McV 

I4N uzoBFi I4 N 01 208 P) 

1.0 14 13 0.19 bW 2.9 90.4 0 0 0 1so.o En.0 0.0 0 0 0 
2.0 28 26 0.39 88 4.1 h3.9 0 0 0 100.0 180.0 0.0 0 0 0 
3.0 42 39 03 1047 5.0 52.2 0 0 0 180.0 180.0 0.0 0 0 0 
4.0 a 52 0.77 1210 5.7 45.2 0 0 0 180.0 180.0 0.0 0 0 0 
4.5 63 59 0.87 1283 &I 42.6 0 0 0 im.0 im.0 0.0 0 0 0 

5.0 70 66 0.97 1353 b.4 40.4 0 0 0 180.0 180.0 0.0 0 0 0 
5.5 77 72 I.ob 1419 6.7 38.5 20 294 118 Ix.1 122.9 26.9 b3 14 40 
6.0 34 79 1.16 I4m 7.0 369 31 672 424 99.0 95.2 40.5 73 11 43 
6.5 91 85 1.26 Is43 7.3 1.5 40 987 683 83.1 79.3 4a4 82 9 Is 
7.0 58 92 I.35 1602 7.b 34.2 47 12s 904 72.0 ba5 !i4.0 90 8 47 

7.5 105 93 1.45 Ibs 7.9 33.0 53 1487 lo96 b3.B bo.4 58.1 !a 7 48 
8.0 II2 105 1.B 1713 &I 22.0 59 lb90 12b4 57.3 54.2 61.4 lm 6 49 
a5 119 iii I.64 176s a4 31.0 b3 Iw 1413 52.0 49.1 64.0 114 5 u) 
9.0 18 118 I.74 1817 9.b m.1 68 m  1544 47.7 45.0 66.1 121 5 51 
9.5 133 12s I.83 I8b7 8.8 29.3 n 2167 1662 44.1 41.5 68.0 129 4 52 

10.0 MO 131 I.93 1916 9.1 18.6 77 2293 1769 41.0 33.6 69.5 136 4 52 
to.5 147 138 2.03 1964 9.3 27.9 80 2403 1693 s.3 36.0 70.9 143 4 s1 
11.0 154 1U 2.12 2010 9.5 27.3 84 2512 lb.21 35.9 33.8 72.0 151 3 53 
ii.5 ibi 1st 2.22 2056 9.7 26.7 88 3607 1550 33.8 31.8 73.1 1.58 3 54 
12.0 168 151 2.P 2100 9.9 2b.I 91 2694 1186 32.0 30.1 74.0 lb!5 3 54 

13.0 182 171 2.51 2Im 10.3 25.1 97 2847 1371 2aO 27.1 73.6 179 3 56 
14.0 19b 184 2.70 2269 IO.7 24.2 104 2979 1273 26.3 24.7 76.9 194 2 55 
15.0 210 197 2.90 2350 11.1 23.3 lo9 3092 1189 24.1 2.6 77.9 208 2 Y  
16.0 224 2IO LO9 2427 II.5 226 115 3192 1114 22.3 10.9 78.9 222 2 SI 
17.0 238 223 3.28 25(a 11.8 21.9 I?0 3279 1019 20.7 19.4 79.6 a 2 37 

la0 252 2% 3.48 7576 12.2 21.3 125 3351 994 19.4 18.2 80.3 250 2 58 
19.0 266 249 3.67 2647 12.5 30.7 130 342b 930 la2 17.0 80.9 264 2 9~ 
20.0 280 262 3.W 2717 12.8 20.2 I# 34#9 891 17.1 lb.1 B1.4 279 I 59 
25.0 350 m  4.83 m42 14.3 Ial 195 372b 713 13.3 12.5 03.4 319 I 61 
30.0 120 394 5.79 m  15.7 16.5 174 3883 594 10.9 10.2 84.6 419 I b3 

S.0 190 459 6.76 3608 17.0 15.3 190 3995 509 9.2 0.6 85.4 489 1 64 I7 1.01 
40.0 563 52s 7.73 3863 tat 14.3 206 4078 44s 7.9 7.4 eb.0 59 I Y  I.5 0.93 
45.0 630 590 3.69 4IW2 19.2 13.5 Zzo 4143 3% 7.0 A.6 36.5 629 67 I4 0.87 
SO.0 700 bib 9.M 4330 a.3 12.8 233 41% 3% b.3 5.9 869 700 

: 
A9 14 0.82 

0 0.00 
0 0.00 
0 0.m 
0 0.00 
0 0.00 

0 0.00 
159 9.78 
100 b.CO 
79 4.79 
67 4.m 

59 3.61 
54 3.27 
50 ro2 
46 2.81 
43 2.8 

41 2.50 
39 2.38 
37 2.28 
36 2.19 
35 2.10 

s 1.97 
30 I.85 
19 I.15 
w Lb? 
26 1.60 

15 1.54 
24 1.49 
23 1.43 
2Q 1.23 
18 1.10 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 

0. 0 0 0.0 0 
5. 4 14 I.2 4 
5. 5 15 I.3 5 
6. S 17 1.4 A 
6. b I8 I.4 A 

6. A 20 1.5 7 
7. 6 2l I.6 7 
7. 7 22 I.7 8 
8. 7 23 1.7 9 
a 7 24 1.8 9 

a 8 25 I.9 9 
9. 8 26 I.9 10 
9. 8 w 2.0 II 

10. 9 28 2.0 11 
IO. 9 29 2.1 II 

Il. 10 31 2.2 12 
12. 10 33 2.3 13 
12. 11 35 2.4 14 
13. 12 36 2.5 15 
14. 12 33 2.6 IA 

15. 13 40 2.7 17 
IS. I3 41 2.8 18 
16. 14 43 2.9 18 
20. 17 51 3.3 22 
23.24 98 3.6 26 

w.23 AS 3.9 
38. 25 R 4.2 
33. 28 79 4.5 
37. 31 I 4.7 
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*******************~*~***************************~ 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 7. ZT= S3. ZC= PO.(Th) 
NEUTRON NUMBERS: NP= 7. NT=lZL. NC-133. 

AP++I/B= 2.410 AT++1/3= 5.934 
REDUCED NASS NUMBER= 13.12 AP+AT=AC=223. 

INTERACTION RADIIJS RINT=12.16 fa RO= 1.46 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 2.28 CT= 6.83 C:T+C:P= Y.11 C= 1.71 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RF’= 2.66 RT= 6.Y7 

COULOMB RADI I C f ml : 
RC’P= 2.65 RCT= 6.6H RC=RC:P+RCT= 9.33 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.438+ZPxZT/r for r>RC 
vc (P )=Vo-k:+r+x” for rCRC. 
vo= 11 Y.53 nev K= .03825 n-2.984 
VC(RINT)= 68.7 MeV 

FISSION-TKE= 165. MrV 
ASYMM. FISSION-TKE= 47. nev 

LLIQUID DROP PARAMETERS: 
GAMNA= 0.889 MrV/fm**2 PROX-FACTOR= 19.09 MeV 
L-RLD= 76 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 14.77 M&/Z**2 

MASS EXC.ESSES CMeV/ci*23: 
PROJECTILE: 2.‘) TARGET: -16.5 
COMPOUND NUCLEUS: 2C,. 3 

FUSION RELATED PARAMETERS: 
R-BARRIER=lO.99 fm V(RB)= 70.7 MeV 
Q-VALUE= -33.9 McV 
L-CRITIC.AL= 67. 

a/c EM Ecn Eaw P k ISI lMlSlWlESUS~W.P W-lTEF-WET-8TEMXETA’ T&i E+REW-UTEWlCLl 
- 

1.0 14 13 0.19 M4 2.9 91.5 0 0 0 MO.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 aB 2A 0.38 855 4.1 64.7 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 42 39 0.57 1047 5.0 52.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 54 52 0.76 1210 5.7 45.7 0 0 0 lm.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

4.5 A3 59 0.86 1283 6.1 43.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 70 M O.% 1353 b.4 40.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 77 72 I.06 1419 6.7 39.0 18 244 77 131.1 128.0 24.5 62 15 40 178 10.82 5. 4 14 1.2 4 
6.0 81 79 1.15 rra 7.0 37.3 m  627 387 101.7 97.9 3.1 72 12 43 105 A.= 5. 5 1s 1.3 5 
6.5 91 85 1.24 1513 7.3 SS.9 39 947 A49 m.0 81.2 47.5 81 10 4 81 4.w 6. 5 17 1.4 b 

7.0 98 52 1.34 1602 7.6 34.6 4b 1219 873 73.5 69.9 53.2 90 8 47 b9 4.15 6. 6 18 1.4 b 

7.5 105 98 1.43 1658 7.9 33.4 52 1454 1068 AS.0 61.6 57.5 98 7 48 61 3.M b. b 20 1.5 7 
8.0 112 105 IS3 1713 8.1 32.3 38 1659 1pS 58.3 5.2 b0.8 1% A so 8 3.31 7. b 21 l.b 7 
8.5 119 112 1.62 176b 8.4 
9.0 126 iis 1.72 1817 a6 

31.4 b3 1839 1388 52.9 So.0 63.5 113 A 50 51 3.05 7. 7 22 1.7 8 
30.5 68 1999 1522 48.5 45.8 65.7 121 5 51 47 2.81 8. 7 23 1.7 8 
29.7 72 2142 IMI U.8 42.2 A7.A I’B 5 52 U 2.67 8. 7 24 1.8 9 9.5 133 125 1.81 1867 8.8 

10.0 140 131 1.n 1916 9.1 
10.5 147 138 2.01 19b4 9.3 
11.0 154 1U 2.10 a1010 9.5 
11.5 161 151 2.20 1056 9.7 
12.0 168 151 2.29 2lW 9.9 

13.0 182 171 2.43 21% 10.3 25.4 97 2831 1375 29.3 W-5 75.4 179 3 s 33 1.97 11. 10 31 2.2 12 
14.0 1% 184 2.67 1269 10.7 24.5 103 29b4 1271 2b.b 25.0 A.? 194 2 56 31 1.86 12. 10 33 2.3 13 
15.0 210 157 2.87 z350 11.1 23.A 109 3060 1192 24.4 22.9 JJ.8 208 2 56 29 1.76 12. 11 35 2.4 14 
16.0 224 210 3.06 24W 11.5 Z.9 114 31m 1117 226 21.2 78.7 222 2 SJ 28 1.68 13. 12 36 2.5 15 
17.0 218 223 3.25 zo3 11.8 22.2 120 3269 lo51 21.0 19.7 79.5 256 2 51 27 l.bO 14. 12 33 2.6 IA 

la0 252 i-34 3.u Z5Jb 12.2 
19.0 266 249 LA3 2b47 12.5 
20.0 280 262 3.81 W17 12.8 
25.0 350 328 4.78 30(2 14.3 
30.0 420 394 5.73 3336 15.7 

35.0 4FQ 459 A.69 3608 17.0 
uJ.0 sbo 525 7.61 %a 18.2 
45.0 630 590 8.60 4lo2 19.3 
50.0 700 656 9.8 4330 20.3 

28.9 76 m0 1749 41.6 39.2 A9.2 1% 4 52 42 2.52 8. 8 25 1.9 9 
28.2 80 2386 1703 38.9 3b.b 70.6 I43 4 !S3 40 2.40 9. 8 2A 1.9 10 
27.6 84 2492 lb25 X.3 24.3 71.8 lm 4 33 33 2.29 9. 8 27 2.0 10 
w.0 87 HI) 155J 34.3 32.3 72.8 15B 3 S4 37 2.20 10. 9 28 2.0 11 
26.4 91 2676 149Q 32.5 30.5 73.8 165 3 54 35 2.12 10. 9 29 2.1 11 

21.6 125 3348 993 19.6 18.4 80.2 250 2 50 26 1.54 15. 13 10 2.7 17 
21.0 129 3418 941 18.4 17.3 80.8 2b4 2 Se 25 1.48 IS. 13 41 2.8 17 
20.5 134 2481 894 17.3 lb.3 81.3 279 I 59 24 1.43 lb. 14 43 2.9 18 
18.3 1% 3?21 715 13.5 12.6 m.3 349 1 Al 21 1.24 10. 17 51 3.2 22 
16.7 174 3880 596 11.0 10.3 84.5 419 1 A3 !8 1.11 23. x) SS 3.A 26 

15.5 190 3994 510 9.3 a.7 85.4 489 l B 17 1.01 27. 23 65 3.9 
14.5 m  4079 u7 8.0 7.5 86.0 559 t 66 lb 0.93 30. 25 12 4.2 
13.6 PO 41U 397 7.1 6.6 8A.5 A29 1 A8 1s 0.87 33. 2a 79 4.5 
12.9 234 4197 357 b.3 5.9 86.8 b99 1 b9 14 0.82 36. 31 85 4.7 

# 80 14 N can 238 L, 

------------------------------------------- 
PARAMETERS INDEPENDENT OF ROMEcARDING ENERGY 
-----------------------------~.------------ 

14M onZ3Su 14 N on nS U 

------__-_____-__ 
WY DAB Ea! Eamc P k ETR UWS~WI~~N~W~~W-~.P W+lP-WR-41ffWl3pI’ TM E-ERW-ENlEN’lllT 

--~___---------------- 

I? n 0 0.00 0. 0 0 0.0 0 
ATOMIC NUMBERS: ZP= 7. ZT= 92. ZC= 99. (Es) 
NEUTRON NUMBERS: NP= 7. NT=146. NC=153. 

APa+i/3= 2.410 AT++1/3= t.. lY7 
REDUCED MASS NUMBER= 13.22 AP+AT=AC=252. 

1.0 14 13 0.18 60( 2.9 101.4 0 0 
2.0 28 26 0.36 895 4.1 71.7 0 0 
3.0 42 40 0.53 lo47 5.0 s&5 0 0 
4.0 56 53 0.71 12lo 5.8 m.7 0 0 
4.5 63 600.801283 A.1 47.8 0 0 

0 1m.o 190.0 0.0 0 
0 190.0 180.0 0.0 0 
0 180.0 180.0 0.0 0 
0 180.0 1m.o 0.0 0 
0 180.0 180.0 0.0 0 

” ” 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.m 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

INTERACTION RADIUS RINT=12.45 fm RO= 1.45 fm 

MATTER HALF-DENSITY RADII Cfnl: 
CP= 2.2E: CT= 7.16 CT+CP= V.45 F= 1.73 

5.0 70 AA 0.W 1353 b.5 45.3 0 0 
5.5 77 73 0.98 1419 6.8 43.2 0 0 
6.0 a4 79 1.07 14w 7.1 41.4 22 325 
A.5 91 8A 1.14 1543 7.4 39.8 34 688 
7.0 98 93 1.24 lbO2 7.7 30.3 42 996 

0 180.0 180.0 0.0 0 
0 180.0 180.0 0.0 0 

145 124.5 12l.A W.8 70 
440 99.8 pb.4 40.1 80 
b93 84.7 81.3 47.7 W 

0 0 0 0.00 0. 0 0 0.0 0 
n n 0 0.00 0. 0 0 0.0 0 I  I  

14 43 lbA 9.m 5. 5 15 1.3 6 
11 46 lo9 b.@ 5. 5 IA 1.4 b 
9 48 87 4.82 5. 6 18 1.4 7 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RF= 2.66 RT= 7.30 

7.5 lcb 9p 1.33 1658 7.9 37.0 49 l2bl 
8.0 112 1% 1.42 1713 8.2 35.9 ‘56 1492 

913 74.0 70.8 53.0 97 
1105 65.8 b2.8 57.1 105 

C.OULOMB HaDI I C f m  1: 
RCP= 2.65 RCT= 6.98 RC=RCP+RCT= 9.63 

8.5 119 112 1.51 176A 8.4 34.8 bl 16% 1274 59.4 %.A 60.3 113 
9.0 126 119 1.60 1817 8.7 33.8 66 18JA 1425 54.2 51.6 b2.9 121 

8 49 74 4.12 A. A 19 1.5 8 
7 50 bA3.& b. 6 20 1.6 8 
A 51 A0 3.32 6. J 21 1.6 9 
5 52 55 3.07 7. 7 22 1.7 9 
5 53 52 2.a 7. 7 23 1.8 10 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.43S*ZPrZT/r for r>RC 
VC(r)=VO-Krrisn for r<RC 
VO= 127.98 MeV K= .03394 n=3.021 
VC:(RINT)= 74.4 MeV 

5 53 48 2.69 7. 8 24 1.8 11 
4 51 16 2.56 a 8 25 1.9 II 
4 54 u 2.43 8. 8 26 1.9 12 
4 a 42 2.X? 9. 9 w 2.0 12 
3 a 40 2.23 9. 9 28 2.0 13 

FISSION-TkE= 188. MeV 
ASYMM. FISSION-TKE= 50. tlev 

LIQUID DROP PCIRAMETERS: 
GAMBA= 0.874 McV/fm*r2 PROX-FACTGR- 19.00 tld 
L-RLD= 68 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 14.66 MeV/Z+rZ 

9.5 133 126 1.69 I8A7 8.9 32.9 71 2037 lBp 49.9 47.4 65.1 12E 

10.0 140 I32 1.78 1916 9.1 32.1 J5 2182 lb81 46.2 43.8 6b.9 135 
10.5 147 139 1.87 19b4 9.4 31.3 79 2313 17% 43,o (0.8 be.5 143 
11.0 IS4 US 1.95 ml0 9.6 30.6 63 24-Z 1109 40.3 38.2 69.9 150 
11.5 161 152 2.O4 X5b 9.8 29.9 87 Z54O 1635 37.9 35.9 71.1 1s 
12.0 168 159 2.13 2100 10.0 29.3 91 2b4O 15b7 35.7 33.8 72.1 16J 

13.0 182 172 2.31 2186 10.4 28.1 98 2815 1446 32.1 30.4 73.9 I?9 
1% 185 2.49 2269 10.8 27.1 101 2965 1343 29.2 W.6 75.4 193 
210 1% 2.67 2350 11.2 2A.2 110 mB 153 26.7 25.3 7b.A 206 
224 212 2.84 24W 11.6 25.4 116 3233 11X 24.7 23.3 n.7 222 
2% M 3.02 2503 11.9 24.6 121 3308 11% 22.9 21.7 78.5 2% 

3 56 37 2.07 10. 10 m  2.1 14 
3 57 35 1.95 10. lo 32 2.2 15 
2 57 33 1.84 11. 11 33 2.3 16 
2 58 31 I.75 12. 11 35 2.4 17 
2 58 x) LA7 12. 12 37 2.5 18 

MASS EXCESSES CMeV/cc*Zl: 
PROJECTILE: 2. Y  TARGET: 47.2 
C:OMPOUND NUCLEUS2 76.5 

14.0 
15.0 
lb.0 
17.0 

18.0 
19.0 
20.0 
25.0 
30.0 

252 23 3.20 2516 12.3 23.9 lW 239J lo44 21.4 20.2 79.3 250 
2Ab 251 3.38 2b47 12.6 23.3 132 3477 969 20.0 19.0 80.0 2b4 
280 264 MS W17 12.9 22.7 1% 35(8 %O 18.9 17.8 8o.b 27% 
3% 331 4.44 3042 14.5 a.3 158 3s38 JS2 14.6 13.8 82.7 349 
4zo 397 a*33 33% 15.8 18.5 I?8 39% 626 11.9 11.2 84.1 419 

2 59 29 1.60 13. 13 38 2.6 19 
7 50 28 1.51 14. 13 4O 2.7 19 
; 60 W 1.49 14. 14 42 2.7 20 
1 A2 23 1.29 18. 17 49 3.1 25 
1 A3 21 1.14 21. 20 56 3.4 29 

FLISION RELATED PARAMETERS: 8.0 4% 46.3 6.22 3608 17.1 17.1 155 41% 537 10.0 9.5 
R-BARRIER=li.26 fm VlRB)= 

ES.0 489 1 65 19 1.M 24. 22 63 3.7 
76.4 MeV 40.0 560 529 7.11 38k3 18.3 16.0 211 4Z2 470 8.7 8.2 86.1 

Q-VALUE= 
?59 1 66 17 O.% 27. 

-28.4 MeV 
15 70 4.0 

45.0 A3 !i% 8.00 4102 19.4 15.1 2% 42% 417 7.7 7.2 
L-CRITICAL= 70. 

8b.2 A29 1 68 lb 0.m 30. 2B JJ 4.2 
50.0 700 Ml 8.89 ur, 20.4 14.3 240 m  WA 6.8 b.5 86.6 AW 1 69 15 0.85 33. 31 63 4.5 --- --_- 

mvr’u mv mv - mvlc I/h - a d a 6a CI k, mv tkv NV -- or3 mv ikv- mv - 
---_-_ - 

P=mbDxIlE T=lIRDET l%URUCimDIMU.WlSVSlDl oINl-amwL~ Boyl I4N 
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++**+*C***C****C**II++IIIOI+,2+*ICCC******~~****~~ 
Y  81 16 0 on 12 c 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOHIC NUMBERS: ZP= 8. ZT= 4. ZC= 14.(Si) 
NEUTRON NUI~BERSI NP= 8. NT= 6. NC= 14. 

aPit+ /3= 2.520 AT**l/3= 2.289 ELSCAT <48 des 
REDUCED MASS NUMBER= 6.86 AP+AT=AC= 28. 

INTERACTION RADIUS RINT= 8.32 fm RO= 1.73 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 2.42 CT- 2.12 CT+CP= 4.55 c= 1.13 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.78 RT= 2.52 

COULOMB RADII Efml: 
RCP= 2.78 RCT= 2.51 RC=RCP+RCTv 5.30 

HSS-COULOMH PDTENTIAL Cf’leVl: 
VC(r)=;.438*ZP*ZT/r for r>RC 
VC(r)=VO-K*r+*n for r<RC 
vo= 18.36 MeV K= .09011 nz2.447 
VC(RINT)- 8.3 MeV 

FISSION-TKE= 29. tleV 
ASYWM. FISSION-TKE= 29. nev 

LIQUID DROP PARAMETERS: 
GAMMA= 0.952 MeV/fm**P PROX-FACTOR= 13.53 tleV 
L-RLD= 28 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 27.98 tlcV/Z**Z 

MASS EXCESSES CMeV/c**Zl: 
PROJECTILE: -4.7 TARGET: 
COMPOUND NUCtEUSr -25.1 

0.0 

FUSION RELATED PARAMETERS: 
R-BARRIER= 7.61 fm V(RB)= 8.3 MeV 
R-VALUE= 20.4 nev 
L-CRITICAL= 19. 

1.0 lb 
2.0 32 

t: 2 
4.5 72 

5.0 m  
5.5 m  
A.0 94 
A.5 104 
7.0 112 

7.5 
8.0 

::: 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

13.0 
14.0 
15.0 
16.0 
17.0 

18.0 
19.0 

iti 
30.0 

350 
10.0 
45.0 
50.0 

120 
120 
13b 
144 
152 

140 
lb9 
176 
1* 
192 

208 
m  
249 
ah 
272 

288 
304 
320 
4w 
4w 

am 
A40 
720 
me 

7 0.83 A91 
14 Lb5 977 
21 2.48 1197 
27 3.31 1383 
31 3.72 14b7 

34 4.13 1544 
30 4s lb22 
41 4.9b 1694 
45 537 17b4 
48 5.79 1s31 

51 A.20 1695 
55 A.61 1958 
58 7.03 2018 
A2 7.44 w77 
65 7.55 2134 

A9 8.27 2190 
72 au m4 
75 9.09 -297 
79 9.51 239 
82 9.92 24w 

w JO.75 2499 
94 11.57 2594 

1@3 12.44 2b85 
110 13.23 2774 
117 14.05 2&O 

123 14.88 2944 
130 15.71 3xb 
137 lb.53 310 
171 24.67 347b 
x6 24.m 3813 

1.5 7.b 0 0 0 180.0 189.0 0.0 
2.1 5.3 11 1019 720 51.5 21.8 44.3 
2.6 4.4 17 Ml 1086 29.3 12.5 75.3 
3.0 3.8 21 lbb5 1274 20.6 8.8 79.7 
3.2 hb 23 1733 JM 17.9 7.7 81.1 

3.4 3.4 24 1787 1137 15.8 b.8 82.1 
3.5 3.2 ab 1830 1034 14.2 6.1 82.9 

::: 3.1 3.0 27 29 1865 1895 948 875 12.9 11.8 5.5 5.1 g3.b 54.1 
4.0 2.9 30 1920 812 10.9 4.7 81.b 

4.1 2.8 31 1942 758 10.1 4.3 85.0 
4.2 2.7 W JWJ 711 9.4 4.0 85.3 
4.4 2.6 34 1977 bb9 0.8 3.0 55.b 
4.5 2.5 a 1592 Am 8.3 3.5 85.9 
4.6 2.5 3b 2M6 998 7.0 3.3 8b.l 

4.7 2.4 37 201) 568 7.4 3.2 86.3 
4.9 2.3 38 2827 541 7.0 3.0 8b.5 
5.0 2.3 39 X84 517 A.7 2.9 86.7 
5.1 2.2 WI 2044 494 6.4 2.7 Bb.8 
5.2 2.2 41 2052 474 A.1 2.6 57.0 

5.4 2.1 43 2045 437 5.6 2.4 87.2 
5.6 2.0 45 2477 106 5.2 2.2 57.4 
5.0 2.0 44 ml 379 4.8 2.1 87.6 
6.0 1.9 48 2095 aS 4.5 1.9 81.7 
6.2 1.8 50 2lt2 334 4.2 1.8 87.9 

A.4 1.8 51 2109 316 4.0 1.7 8B.o 
6.5 1.7 53 2114 299 3.8 1.6 88.1 

::: 1.7 1.5 54 Al 2138 21P 284 227 Lb 2.8 1.5 1.2 a.2 88.6 
8,2 1.4 A7 21% 189 2.4 1.0 88.8 

240 28.93 4124 8.9 1.3 73 2158 lb2 2.0 0.9 w.0 
274 33.06 4414 9.5 1.2 78 21b4 142 1.8 0.8 89.1 
309 37.20 4bm 10.1 1.1 g3 2lU 12b 1.6 0.7 89.2 
343 41.33 4948 10.) 1.1 87 2171 113 1.4 0.6 89.3 

0 0 0 
24 A 0 
48 3 0 
42 2 0 
70 2 be 

79 173 
87 in 
95 1 82 

I03 I m  
111 1 #) 

119 1 94 
127 1 W 
125 1 103 
143 1 107 
151 1 111 

159 1 115 
lb7 1 118 
175 1 122 
l@ 1 126 
191 1 130 

208 0 137 
m  0 145 

2 0 0 152 148 
272 0 lb7 

288 0 174 
3M 0 181 
iit 0 0223 188 

480 0254 

5bo 02% 
A40 0 322 

0 0.00 0. 0 0 0.0 0 
9 4.24 18. 0 0 3.1 1 
A 2.61 25. 0 0 3.4 2 
5 2.25 24. 0 0 3.7 2 
4 2.07 3s. 5 14 3.8 2 

4 1.93 42. A 18 4.0 2 
4 1.82 47. b 21 4.1 2 
3 1.72 51. 7 24 4.2 2 
3 1.M a. 7 24 4.3 2 
3 1.Y 59. 8 29 4.4 2 

3 1s Al. 8 31 4.5 3 
3 1.U &i. 9 33 4.6 3 
3 1.39 69. 9 35 4.7 3 
3 1.35 73. 10 37 4.8 3 
3 1.31 78. 10 w 4.9 3 

3 1.27 82. il 40 5.0 3 
2 1.23 8b. 11 42 5.1 3 
2 1.20 86. 12 44 5.2 4 
2 1.17 5% 12 45 5.3 4 
2 1.15 94. 13 47 5.4 4 

2 1.10 I@. 14 50 5.6 4 
2 1.05 110. 14 53 5.8 4 
2 1.01 117. 15 56 5.9 4 
20.98 120.16596.1 5 
2 0.95 12a 17 A2 b.3 5 

2 0.92 135. 18 b5 6.4 5 
2 0.W 143. 19 U kb 5 
2 0.87 150. 20 71 A.7 5 
2 0.77 179. 24 E4 7.4 A 
1 0.78 2%. 28 96 8.0 7 

I 0.45 m.  33 108 8.6 
1 0.60 261. 37 lz0 9.2 
I 0.q 279. 41 131 9.7 
1 0.54 294. 45 142 10.2 

w 82 16 0 on 16 0 

------------------------------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
_------________-____----------------------- 

ATOMIC NUMBERS: ZP= 8. ZT- 8. ZC= 16.(S ) 
NEUTRON NUHBERS: NP= 8. NT= 8. NC= 16. 

INTERACTION RADIUS HINT= 8.57 Cm RO= 1.70 fn 

MATTER HALF-DENSITY RADII CfmlL 
CP= 2.42 CT= 2.42 CT+CP= 4.85 C= 1.21 

EQUIVALENT SHARP SURFACE RADII Ifml: 
RP= 2.78 RT= 2.78 

COULOMR RADII Cfal: 
RCP= 2.78 RCT= 2.78 RC=RCP+RCT= 5.57 

BSS-COULOMB POTENTIAL ~MeVl: 
VC(r)=1.438+ZP*ZT/r far r>RC 
VClr)=VO-K+r**n for r<RC 
vo= 23.32 HeV K= .10315 n=2.438 
VC(RINT)= 10.7 MeV 

FISSION-TKE= 31. Ilev 
ASYMM. FISSION-TKE- 31. tlev 

LIQUID DROP PARAMETERS: 
GAMMA= 0.952 tlcV/fmc+P PROX-FACTOR= 14.49 MeV 
L-RLO= 32 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 24.05 MeV/Z**2 

MASS EXCESSES CtleV/c**2lr 
PROJECTILE: -4.7 TARGET: -4.7 
COi’lPOUND NUCLEUS: -25.6 

FUSION RELATED PARAMETERS: 
R-BARRIER= 7.82 f”, V(RB)= 10.8 MeV 
Q-VALUE= 16.1 MeV 
L-CRITICAL= 23. 

lb 0 an lb 0 lb 0 M lb 0 

1.0 lb 8 0.75 A91 1.7 10.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 33 lb 1.49 977 2.5 7.1 12 ES b21 bO.8 30.4 59.b 24 8 0 12 4.78 15. 0 0 2.8 1 
3.0 45 24 2.24 119? 3.0 5.0 19 1411 1051 a5 lb.8 712 44 4 0 8 3.01 22. 0 0 3.2 2 
4.0 A4 32 2.98 13g( 3.5 5.0 24 1bb2 1271 23.3 11.6 73.4 Al 3 60 A 2.33 30. 4 11 3.5 2 
4.5 72 34 3.35 Mb7 3.7 4.8 27 1744 1324 20.2 10.1 79.9 74 2 b5 A 2.18 34. 5 lb 3.6 2 

5.0 80 40 3.73 1546 3.9 4.5 29 1849 ~192 17.9 a9 81.1 78 2 A9 5 2.03 37. A 19 3.7 2 
5.5 m  u 4.10 lb22 4.1 4.3 31 1861 1084 lb.0 8.0 a.0 86 2 73 5 1.90 41. A 22 3.9 2 
A.0 9b 48 4.47 lb94 4.3 4.1 32 1wS 995 14.5 7.2 52.8 94 2 77 5 1.80 u. 7 a 4.0 3 
6.5 104 52 4.W 176) 4.5 4.0 34 1941 917 13.2 bb e3.4 103 1 80 4 1.71 47. 7 27 4.1 3 
7.0 

7.5 
8.0 
a5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

13.0 
14.0 
15.0 
IA.0 
17.0 

18.0 
19.0 
20.0 
25.0 

112 

120 
128 
1% 
JU 
152 

lb4 
165 
17b 
184 
192 

108 
n4 

2 
272 

2w 
3M 
320 
4w 

54 5.22 I@1 

40 5.w 1895 
A4 a.% 19% 
b8 A.33 lo1e 
72 b.71 a77 
7b 7.M 2134 

w 7.45 2190 
84 7.83 2244 
88 a24 2297 
92 as7 238 
% 0.94 2100 

104 9.69 2493 
112 10.42 2594 
120 11.18 x5 
128 11.92 2774 
134 12.U 2860 

1U 13.42 2944 
152 14.M 303b 
lb4 14.91 3105 
200 la03 347b 

4.b 3.8 9 1972 851 12.2 A.1 83.9 111 1 84 4 1.63 51. 8 29 4.2 3 

4.8 3.7 37 1999 794 11.3 5.6 BI.4 119 1 84 4 1.56 54. 8 31 4.4 3 
4.9 3.6 39 S.22 745 10.5 5.3 84.7 127 1 91 4 1.50 5s. 9 33 4.5 3 
5.1 3.5 4s 2042 781 9.8 4.9 85.1 135 1 95 4 1.45 b2. 9 35 4.6 3 
5.2 3.4 42 2W AA2 9.3 4.6 85.4 143 1 98 4 1.40 63. 10 37 4.7 4 
5.4 %3 43 2Q7b b27 3.7 4.4 65.6 151 1 101 

5.5 22 u 2091 59b 8.3 Cl 55.9 159 1 JOJ 
5.7 3.1 u 2104 567 7.8 3.9 86.1 167 1 JOB 
5.8 3.0 47 2115 512 7.5 3.7 ah.3 175 1 Ill 
5.9 3.0 48 2124 518 7.1 3.6 3b.4 133 1 114 
6.1 2.9 49 2135 494 A.9 3.4 8b.b 191 1 117 

A.3 2.8 51 2152 458 A.2 3.1 Bb9 207 1 124 
6.5 2.7 53 2ib7 425 5.8 2.9 m.1 223 1 Jr) 
A.0 2.6 S 2179 397 L4 2.7 87.3 239 1 136 
7.0 2.5 al 2190 372 5.0 2.5 87.5 ah 0 142 
7.2 2.4 59 2199 350 4.7 2.4 67.b 272 0 148 

7.4 2.4 Al 2307 331 4.4 2.2 81.0 2BB 0 154 
7.6 2.3 A3 2315 313 4.2 2.1 87.9 304 0 lb4 
7;i ii A5 2m 2% 4.0 2.0 88.0 320 0 145 
8.7 2.0 73 22% 23 3.2 1.b 88.4 WD 0 194 

30.0 (80 24D 22.34 813 9.6 1.8 80 22bl 198 2.6 1.3 88.7 489 0 WI 

35.0 Sk4 280 24.08 4124 10.4 1.7 87 2272 110 2.2 1.1 88.9 560 0 248 
40.0 b4D 320 29.81 4414 11.1 1.6 93 22m 149 2.0 1.0 w.0 MO 0 275 
45.0 720 3m 33.54 4bm 11.7 1.5 w 2286 132 1.7 0.9 89.1 720 0 301 
SD.0 8W 400 37.24 4948 12.4 1.4 105 2290 119 1.6 0.8 89.2 em 0 z?b 

4 I.% M. 10 w 4.8 4 

3 1.32 70. 10 41 4.9 4 
3 1.28 73. 11 42 5.0 4 
3 1.25 77. II u 5.1 4 
3 1.22 80. 12 4b x2 4 
3 1.19 81. 12 n 5.3 4 

3 1.14 91. 13 50 5.5 4 
3 1.w 94. I4 sl 5.7 5 
3 1.05 101. 15 56 5.8 5 
3 LO1 Ice. IA 59 60 5 
3 0.98 110. 17 62 6.2 6 

2 0.95 117. 17 A5 A.3 A 
2 0.W 123. 18 A7 6.5 6 
2 0.9D 130. 19 70 6.6 A 
2 0.84 154. 23 a 7.4 7 
2 0.72 180. 27 95 8.0 8 

2 0.67 201. 32 107 8.6 
2 0.42 220. 34 118 9.2 
2 0.59 247. 40 129 9.7 
1 0.54 x!.  u 140 10.2 
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# 83 lb 0 on 27 01 

-_--------______--__----------------------- 
PARCIHETERS INDEPENDENT GF BOMBARDING ENERGY 
----------------_--_----------------------- 

1b 0 en 27 Al lb 0 .I 27 Al 

F)TOMIC NUMBERS: ZP= 8. ZT= 13. ZC= 21.1s~) 
NEUTRON NUMBERSI NP- 8. NT= 14. NC= 22. 

AP*+l/3= 2.52Q f?T*+1/3= 3. no0 
REDUCED MASS NUMBER= 10.05 AP+AT=AC= 43. 

1.0 
20 
3.0 
4.0 
4.5 

lb 10 0.U (91 2.2 lb.4 0 0 0 180.0 180.0 0.0 0 
32 20 1.22 977 3.1 11.6 12 S2 35) 87.8 57.7 4b.l I8 
48 30 1.83 1197 3.8 9.5 P 1284 952 U.1 a0 b7.9 42 

INTERACTION RCIDIUS RINT= Y.10 fm RO= 1.65 fm 

MATTER HALF-DENSITY RADII Cfsl: 
CP- 2.42 CT= 3.05 CT+CP= 5.47 E= 1.35 

EQUIVALENT SHFIRP SURFACE RC)DII Cfml: 
HP= 2.78 RT= 3.35 

5.0 88 58 3.a 1546 4.9 7.3 37 1816 1378 22.6 14.2 78.7 77 
5.5 m  ss3.3blb22 S.2 7.0 39 1921 1253 20.2 12.7 79.9 85 
b.0 % 60 3.U lb94 5.4 b.7 42 1983 11W 18.2 11.4 80.9 94 
b.5 104 bs 3.97 17b4 5.b b.4 U ES lodo lb.6 10.4 81.7 102 
7.0 112 m  4.28 1831 5.8 6.2 4h 108) 984 15.2 9.6 82.4 110 

COULOMB RADII Cfmlr 
RCP= 2.78 RCT= 3.32 RC:=RCP+RCT= 4.11 

BBS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.438*ZPcZT/r for r>RC 
VC(r)=VO-tc*r**n for r<RC 
VO= 34.45 MrV K= .11585 n=2.461 
VC(RINT)= 16.4 MeV 

7.5 
8.0 
8.5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

120 75 4.s 1895 6.0 6.0 40 2118 919 14.1 8.9 83.0 118 
128 80 4.89 1958 6.2 5.8 50 2152 861 13.1 8.2 83.5 lab 
136 85 5.10 2018 4.4 Lb 52 2181 811 12.2 7.7 83.9 135 
111 90 5s 2077 6.b 5.5 54 ml 7bb 11.5 7.2 84.3 143 
152 55 5.81 2134 6.8 5.3 56 m0 725 10.8 6.8 84.6 151 

160 im 6.11 21% 6.9 5.2 58 2251 bW 10.2 6.4 84.9 159 
lb9 1m b.42 z244 7.1 5.1 b0 1270 656 9.7 b.1 45.1 lb7 
17) 111 b.72 Z!97 7.3 4.9 bl 2i%7 b2b 9.2 5.8 65.4 175 
1W Ilb 7.03 P(9 7.5 4.8 b3 2303 599 8.8 5.5 85.b 183 
192 121 7.34 2400 7.6 4.7 M 2317 374 8.4 5.3 85.8 191 

FISSION-TKE= 36. HIV 
ASYMM. FISSION-TKE= 34. MeV 

LIQUID DROP PCIRFIMETERS: 
GAMMA= O.YSl McV/fm+*2 PROX-FACTOR= 16.13 MeV 
L-RLD= 43 (ROTCITING LIQUID DROP LIMIT) 
STIFFNESS PCIRAMETER C= 19.24 McV/Z++Z 

13.0 208 131 7.R m  7.9 4.5 b7 2342 53l 7.7 4.8 86.1 207 
14.0 m  141 8.Sb 2594 a2 4.4 70 2363 492 7.1 4.5 86.4 223 
15.0 248 151 9.17 %8S 8.5 4.2 73 2331 459 6.6 4.2 86.7 239 
Lb.0 2% lb1 9.78 2774 8.8 4.1 76 2397 430 b.2 3.9 8b.9 255 
17.0 272 171 10.39 a0 9.1 4.0 78 2411 4M 5.8 3.6 87.1 271 

18.0 28B 181 1l.W 2944 9.3 3.9 81 2424 383 5.5 3.4 87.3 207 

MASS EXC:ESSES CMcV/c++Zl: 
PROJECTILE: -4.7 TARGET: -20.6 
COMPOUND NUCLEUS: -36.9 

19.0 304 191 11.61 302b 9.6 3.8 83 2435 362 5.2 3.2 87.4 303 
20.0 320 201 12.23 3105 9.8 3.7 86 2444 344 4.9 3.1 87.) 319 
25.0 488 251 15.28 3476 11.0 3.3 97 2432 275 3.9 2.4 88.1 100 
30.0 403 301 18.34 3813 12.0 3.0 106 25% 229 3.2 2.0 88.4 4W 

FUSION RELATED PARAMETERS: 3J.o 560 352 21.40 4124 13.0 2.8 115 2523 1% 2.7 1.7 88.6 560 
R-BARRIER= 8.24 fa V(RBl= lb.8 MeV 40.0 b40 40224.4 u14 IL9 2.6 I24 2535 172 2.4 1.5 8B.8 b44 
Q-VALUE= 11.5 wev 6.0 720 452 27.Sl 1688 14.7 2.4 132 E45 153 2.1 1.3 88.9 720 
L-CRITICAL= 32. 50.0 838 W 30.56 4948 15.5 2.3 139 2953 137 1.9 1.2 89.0 Bw 

0 0 0 0.00 0. 0 0 0.0 0 
14 0 27 b.84 12. 0 0 2.4 1 
b 0 I4 3.53 17. 0 0 2.8 2 
4 s4 11 2.48 a. 4 15 3.1 2 
3 51 10 243 25. 5 18 3.2 3 

3 b4 9 2.H 28. 5 21 3.4 3 
3 b3 8 2.09 38. b 23 3.5 3 
2 bb 8 1.97 33. b a 17 3 
2 69 7 1.87 35. 7 27 3.8 4 
2 n 7 I.18 38. 7 29 3.9 4 

2 74 7 km 40. 8 31 4.0 4 
2 77 b 1.63 43. 8 33 4.1 4 
1 79 b 1.57 Y.  9 35 4.2 4 
1 81 b I.52 W. 9 36 4.4 4 
1 84 b 1.47 50. 9 38 4.5 5 

1 ob b 1.42 53. 10 39 4.6 5 
1 83 b 1.39 S. 10 41 4.7 5 
1 90 5 1.34 53. 11 43 4.8 5 
1 92 5 1.31 Y.  11 u 4.9 5 
I 95 5 1.B bl. 12 16 5.0 b 

1 99 5 1.22 67. 12 48 5.1 6 
I 103 9 1.17 72. 13 51 5.3 b 
I 107 4 1.13 7% 14 51 5.5 7 
1 111 4 1.09 80. 15 57 5.7 7 
1 11s 4 1.M 85. lb 59 5.8 7 

1 119 4 I.@2 87. lb 62 b.0 8 
I 123 40.99 92.17b56.1 8 
I 126 4 0.96 97. 18 b7 6.3 8 
0 145 3 0.85 118. 22 W 7.0 9 
0 lb2 3 0.77 137. 26 91 7.6 10 

0 180 3 0.71 150. 29 101 8.2 
0 1% 3 0.64 lb& 33 112 8.8 
0 213 2 0.62 181. 37 122 9.3 
0 23 2 0.59 201. 40 132 9.8 

# 84 16 0 on 40 Ca lb 0 .R 40 Ca lb 0 OD 40 0 

-- 
ah na bill uwvc , k EN UWsII#ISfRBopoIW-LP lPi.TEP-4PEIQTEfWET~’ l&J EfREN-ENmPlNl PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

1.0 lb 
2.0 32 
3.0 08 
4.0 b4 
4.5 72 

5.0 80 
5.5 Es 
b.0 I 
65 104 
7.0 112 

7.5 120 
8.0 129 

11 0.47 691 2.5 25.2 0 0 0 180.0 184.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
23 0.95 97l 3.5 17.8 0 0 0 m.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
34 1.42 1197 4.3 14.5 23 930 647 65.6 48.3 57.2 24 12 0 27 4.S 13. 0 0 2.8 2 
4b 1.90 1383 5.0 12.6 33 1441 1072 42.0 30.3 69.0 51 7 48 18 3.14 17. 4 15 3.1 3 
51 2.14 Mb7 5.3 11.9 37 1609 1213 35.6 25.7 72.2 66 b 52 lb 2.80 19. 5 17 3.2 3 

57 2.37 1W 5.6 11.3 41 1742 1327 31.0 22.3 74.5 75 5 Sk 15 2.54 22. 5 20 3.3 3 
63 2.U 1622 5.9 10.7 U 1851 MOB 27.4 19.7 76.3 84 4 57 14 2.35 23. b 22 3.5 4 
b9 285 lb94 6.1 10.3 47 1941 1291 24.6 17.7 77.7 92 4 59 13 2.19 25. 6 24 3.6 4 
74 3.09 t7M 6.4 9.9 50 1017 1192 22.3 lb.0 78.8 101 3 b2 12 2.M 28. 7 26 3.7 4 
00 232 1831 6.6 9.5 53 2462 1107 24.4 14.6 79.8 109 3 64 11 I.95 30. 7 28 3.8 4 

ATOMIC NUMBERS: ZP= 8. ZT= 20. ZC= 28. (Nil 
NEUTRON NIJMBERS: NP= 8. NT= 20. NC= 28. 

AP**l/3= 2.520 AT**i/3= 3.420 
REDUCED MASS NUMBER= 11.43 FIP+AT=AC= 56. 

INTERACTION RADIUS RINT= Y.54 fm RO= 1.61 fm 

MATTER HALF-DENSITY RADII Cfmlr 
C.P= 2.42 CT= 3.59 CT+CP= 6.02 C= 1.45 

EQUIVALENT SHPlRP SURFACE RADII Cfnl: 
HP= 2.78 RT= 3.85 

C.OULOMB RADII Cfml: 
RCP= 2.78 RCT= 3.84 RC=RCP+RCT= 6.62 

86 3.56 1855 b.8 9.2 E-6 2138 1033 18.8 13.5 83.6 117 3 Ah 11 1.86 32. 7 34 3.9 4 
91 3.80 1958 7.1 8.9 58 2187 968 17.5 12.5 81.3 126 2 b7 10 1.78 33. 8 31 4.0 5 
97 4.04 2018 7.3 8.6 bo 7239 911 lb.3 11.7 81.9 134 2 69 10 1.71 35. 8 33 4.1 5 

lb3 4.27 2077 7.5 8.4 b3 22M 8bl 15.3 10.9 82.4 142 2 71 10 1.65 37. 9 34 4.2 5 
8.5 1% 
9.0 1u 
9.5 152 

10.0 160 
10.5 168 
11.0 176 
11.5 184 
12.0 192 

109 4.51 2134 7.7 8.2 69 2322 815 14.3 10.3 82.8 150 2 73 9 1.59 40. 9 34 4.3 5 

114 4.75 2190 7.9 8.0 67 2333 774 13.5 9.7 83.2 158 2 74 9 1.54 41. 9 37 4.4 6 
120 4.99 2211 al 7.8 b9 2SO 738 12.8 9.2 83.b l&k 2 76 9 1.49 b3. 10 39 4.5 6 
126 5.22 2297 8.3 7.6 71 m  704 12.2 8.7 83.9 174 2 78 8 1.45 45. 10 40 4.6 6 
131 5.U 2349 8.5 7.4 73 m  673 11.6 8.3 84.2 182 2 W 8 1.41 47. 11 42 4.7 b 
137 5.70 24@ 8.7 7.3 75 2429 M5 11.1 7.9 84.5 191 1 81 8 1.37 49. 11 43 4.7 b 

149 6.17 2499 9.0 7.0 W 24bb 596 10.1 7.2 84.9 207 1 81 8 1.31 52. 12 4b 4.9 7 
lb0 Lb5 2394 9.4 b.7 9 2497 B3 9.3 b.7 85.3 223 !  87 7 1.25 56. 13 4n 5.1 7 
171 7.12 2443 9.7 b.5 86 2524 516 8.7 6.2 85.7 239 1 90 7 1.20 59. 13 51 5.2 8 
1w 7.60 m4 10.0 6.3W25434M8.15.88b.0295 193 7 Lib b3. 14 S4 5.4 8 
194 8.07 2860 10.3 kl 92 2569 455 7.6 5.4 8b.2 271 1 55 7 1.12 b7. 15 Lib 5.5 8 

21% 8.8 2944 10.6 5.9 95 2981 430 7.1 5.1 8b.4 287 1 94 b l.oB 70. 15 58 5.7 8 
217 9.02 3kZd 10.9 5.8 98 2W 407 6.7 4.8 86.6 333 1 101 b 1.05 73. lb 61 5.8 9 
229 9.50 3105 11.2 5.b 101 Zb18 397 6.4 4.b 84.8 319 1 ID3 6 I.U2 77. 17 ti 6.0 9 
7& 11.87 S7b 12.5 5.0 114 2b74 309 5.0 3.6 87.5 399 1 Ilb 5 0.90 92. 21 74 6.b II 
343 14.24 3813 13.7 4.6 124 2711 258 4.2 3.0 87.9 4W 1 128 5 0.82 108. 24 85 7.2 12 

4W lb.62 4124 14.8 4.3 137 2737 211 3.6 2.5 88.2 sbo 0 140 4 0.75 124. 24 95 7.8 

BSS-CUULOMB POTENTIAL CM&I: 
VC(r)=l.438rZP+ZT/r for r>RC 
VC.tr)=VO-Krrrrn for r<RC 
VO= 48.49 MeV K= .11598 nc2.526 
VC(RINTl= 24.1 nev 

FISSION-TKE= 44. MQV 
ASYMM. FISSION-TKE= 36. rlev 

LIQUID DROP PARCIMETERS: 
GAMMA- 0.952 MeV/fm**2 PROX-FACTOR= 17.31 
L-RLD= 53 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PQRAMETER C= 16.96 MeV/Z*+Z 

13.0 208 
14.0 m  
15.0 240 
16.0 ‘i5b 
17.0 m  

la0 288 
19.0 304 
20.0 320 
25.0 488 
30.0 480 

t&V 

MF)SS EXCESSES CMeV/c*x21: 
PROJECTILE3 -4.7 TARGET: -33.0 
COMPOUND NUCLEUS: -58.3 

FUSION RELf,TED PARCIMETERSr 
R-BARRIER= 8.44 fm VfRB)= 24.8 MeV 
P-VALUE= 20.5 wev 
L-CRITICAL= 38. 

35.0 560 
47.0 610 151 18.99 4414 15.8 4.0 147 iZib 193 3.1 2.2 88.4 MO 0 151 4 0.70 131. 31 105 8.3 
43.0 733 514 21.3b 4b88 lb.8 3.8 156 2771 177 2.7 2.0 88.6 7m 0 lb2 4 o.bb 147. 35 115 8.7 
58.0 800 511 23.74 k9a 17.7 3.6 lb5 2782 154 2.5 1.8 8B.8 8)o 0 173 4 0.U LW. 38 124 9.2 

lkv - llrv/r Ilk - 4f * d du 499499 Rev fkv Rev - an lw iwt lw -- 
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# 85 16 0 on 56 Fe 

------------------------------------------- 

PARAMETERS INDEPENDENT OF BOHBFIRDING ENERGY 
------------------------------------------- 

FLTOtlIC NUMBERS: ZP= 8. ZT= 26. ZC= 34. (Se) 
NEUTRON NUMBERS: NP= 8. NT= 30. NC= 38. 

cIp**1/3= 2.520 AT**l/3= 3.826 
REDUCED MASS NUMBER= 12.44 C\P+F)T=AC= 72. 

INTERACTION RADIUS RINT=iO.OO fm RO= 1.58 fm 

MATTER HALF-DENSITY RCIDII CfmlF 
CP= 2.42 CT= 4.12 CT+CP= 6.54 C= 1.53 

EQUIVPlLENT SHARP SURFACE RCIDII Cfml: 
t?P= 2.78 RT- 4.35 

COULOMB RADII Cfml: 
RCP= 2.78 RCT= 4.27 RC=RCP+RCT= 7.05 

BSS-COULGHB POTENTIAL CM&l: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VC(rl=VO-K+r**n for r<RC 
VO= 58.S9 MeV K= .10805 n12.573 
VC(RINT)= 29.9 HeV 

FISSION-TKE= 52. M&J 
ASVMH. FISSION-TKE= 37. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.946 MeV/fm+*2 PROX-FCICTOR= 18.14 MeV 
L-RLD= 67 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAHETER C= 15.60 M&!/Z**2 

MASS EXCESSES CMeV/c**23: 
PROJECTILE: -4.7 TARGET: -61.4 
COMPOUND NUCLEUS: -68.5 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.03 fm V(RBl= 30.9 McV 
Q-VALUE- 2.4 McV 
L-C:RITICAL= 45. 

1.0 IA 12 0.42 691 2.7 32.8 0 0 0 I@.0 180.0 0.0 0 
2.0 32 25 0.83 977 3.8 23.2 0 0 0 180.0 180.0 0.0 0 
3.0 48 37 I.73 1197 4.1 18.9 21 482 443 84.1 &7 48.0 33 
4.0 A4 so Lb4 1383 3.4 lb.4 34 1325 973 51.0 40.3 64.5 5b 
4.5 72 Sh I.87 1467 5.8 15.4 39 I%37 1150 42.8 333.7 68.6 AS 

5.0 00 62 2.08 154b A.1 14.6 44 1705 1291 37.0 29.0 71.5 74 
5.5 au 68 2.29 1422 44 14.0 48 1841 1407 32.5 25.5 73.7 83 
A.0 % 75 2.50 lb94 A.7 13.4 52 1955 1503 29.1 22.7 75.5 92 
6.5 104 81 2.70 17b4 6.9 12.8 55 2ml 1402 26.3 10.5 7&9 100 
7.0 112 87 2.91 1831 7.2 12.4 SE 2133 1301 24.0 18.7 T&O 109 

7.5 120 93 3.12 1895 7.5 12.0 61 22C3 1215 22.0 17.2 79.0 117 
8.0 128 100 3.33 1958 7.7 11.6 M 22b5 1137 20.4 15.9 79.8 125 
8.5 1% 106 3.54 2018 7.9 11.2 A7 2320 1072 19.0 14.8 80.5 133 
9.0 144 112 3.74 2077 8.2 10.9 70 23b8 1012 17.8 13.8 81.1 142 
9.5 152 118 3.95 2124 8.4 10.6 72 2411 959 lb.7 13.0 81.7 150 

10.0 1U 124 4.16 2lW 8.6 10.4 75 2449 911 15.7 12.2 62.1 158 
10.5 lb8 131 4.37 2244 8.8 10.1 77 2484 868 14.9 11.6 82.4 lbb 
11.0 176 137 4.58 2297 9.0 9.9 80 2516 828 14.1 11.0 32.9 174 
11.5 184 143 4.73 2349 9.2 9.7 82 a45 792 13.4 10.5 a3 182 
12.0 192 149 4.99 24M 9.4 9.5 84 2571 759 12.8 10.0 83.6 1% 

13.0 zw lb2 5.41 2499 9.8 9.1 03 2618 ml 11.7 9.1 84.1 107 
14.0 224 174 5.82 2594 10.2 8.8 93 2658 bS1 10.8 8.4 84.6 223 
15.0 240 187 A.24 ?bBs 10.5 a5 97 2692 b07 10.0 7.8 35.0 239 
lb.0 256 199 b.bb 2774 10.9 8.2 100 2722 569 9.3 7.3 85.3 255 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

15 0 42 5.07 10. 0 0 2.1 2 
8 U 26 3.58 14. 4 14 2.4 3 
7 40 23 3.13 15. 4 17 2.5 3 

A 50 20 2.81 17. 5 19 2.7 4 
5 52 19 2.51 18. 5 21 2.8 4 
4 54 17 2.39 20. A 23 2.9 4 
4 54 lb 2.23 22. A 25 3.0 4 
3 58 15 2.11 23. 7 2b 3.2 5 

3 59 15 2.00 25. 7 2% 3.3 5 
3 Al 14 1.91 2& 7 30 3.4 5 
3 A.2 13 1.83 28. 8 31 3.5 A 
2 44 13 1.76 29. 8 3 3.6 A 
2 A5 12 l.m 31. 9 34 3.7 A 

2 M 12 1.M 33. 9 35 3.8 A 
2 A7 12 1.59 34. 9 37 3.8 7 
2 A9 11 1.54 35. 10 38 3.9 7 
2 70 11 1.54 37. 10 39 4.0 7 
2 71 II 1.4b %. 10 41 4.1 8 

1 73 10 1.39 41. 11 43 4.3 8 
1 75 10 1.33 u. 12 4b 4.4 9 
1 78 9 1.27 47. 13 48 4.6 9 
1 8) 9 1.23 49. 13 SO 4.7 10 

17.0 272 212 7.07 2w 11.2 7.9 104 2749 53h 8.7 A.0 65.6 271 

iao 288 224 7.49 2944 11.5 7.7 107 2772 sob a2 b.4 85.9 287 
19.0 304 236 7.90 a24 11.9 7.5 111 2793 479 7.8 6.0 86.1 3W 
20.0 324 249 a32 310s 12.2 7.3 114 2812 455 7.3 5.7 86.3 319 
25.0 400 311 10.40 3476 13.6 A.6 129 28g) 3b4 5.8 4.5 87.1 399 
30.0 (80 373 12.48 3813 14.9 A.0 143 2930 3m 4.8 3.7 07.6 479 

35.0 560 43h 14.56 4124 lb.1 5.5 195 29u zbo 4.1 3.2 BB.0 540 
40.0 MO 4% 16.M U14 17.2 5.2 lb7 2988 227 3.6 2.8 88.2 MO 
45.0 720 544 18.72 4b88 la3 4.9 178 3W7 202 3.1 2.4 88.4 710 
50.0 800 42210.80 4940 19.2 4.4 188 3022 162 2.8 2.2 38.6 800 

1 62 9 1.18 52. 14 53 4.9 10 

1 84 8 1.15 55. 15 55 5.0 10 
1 86 8 1.11 57. 15 57 5.2 11 

t 87 w 8 7 0.55 1.08 b0. 73. 20 lb 59 70 5.3 5.9 11 13 
1 105 A 0.86 84. 23 80 A.5 15 

0 113 A 0.79 97. 26 90 7.0 
0 121 5 0.74 107. 3 99 7.5 
0 129 5 0.69 118. a 108 7.9 
0 136 5 O.bb 126. 36 117 a3 

8 86 16 0 on 63 Cu 

------------------------------------------- 

PCIRAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= S. ZT= 29. ZC= 37.(Rbl 
NEUTRON NUMBERS: NP= 8. NT= 34. NC= 42. 

API*1 /3= 2.520 AT*+1 /3= 3.979 
REDUCED MASS NUMBER= 12.76 CIP+AT=AC= 79. 

INTERACTION RLIDIUS RINT=10.17 fm RO= 1.56 fm 

MATTER HALF-DENSITY RCIDII Cfnli 
CP= 2.42 CT= 4.31 CT+CP= 6.74 C= 1.55 

EQUIVCILENT SHt%RP SURFACE RADII Cfml: 
RP= 2.78 RT= 4.53 

COULOMB RADII Cfml: 
RCP= 2.78 RCT= 4.45 RC=RCP+RCT= 7.23 

BSS-COULOMB POTENTIAL CMcVl: 
VC(r)=l.438+ZP+ZT/r for r>RC 
VC(r)=VO-K*r**n for r<RC 
VO= 63.90 MeV K= .10393 tv2.599 
VC(RINT)= 32.8 MrV 

FISSION-TKE= 56. HeV 
ASYMM. FISSION-TKE- 38. IleV 

LlQUID DROP PC)RAHETERS: 
GCIMHA- 0.945 McV/fm+*Z PROX-FACTOR- 18.43 MeV 
L-RLD= 72 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PCIRAMETER C= 15.22 tleV/Z**2 

MSS EXCESSES CMeV/c**Zl: 
PROJECTILE: -4.7 TARGET: -65.2 
COMPOUND NUCLEUS: -72.1 

FUSION RELATED PARCIHETERS: 
R-BARRIER= 9.18 fin V(RB)= 33.9 nev 
Q-VALUE= 2.2 ncv 
L-CRITICAL= 48. 

lb0 en &?cu lb0 on b3Cu 

a/u am Ecll Eaw P k EM uw(UOiWsofls(pcIIW-LF (PLTEPP~QTEFUU’ClW l&U E-WM-8118PlllT 
-- --- 

1.0 lb 13 0.39 691 2.8 36.5 0 0 0 180.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 32 24 0.78 977 3.9 25.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 40 % 1.17 1197 4.8 21.1 18 511 3M 97.5 m.9 41.2 30 18 J) 56 7.05 9. 2 4 2.0 2 
4.0 A4 51 1.56 1383 5.6 18.3 34 1226 887 s.7 4b.l Al.7 55 9 43 31 3.85 12. 4 14 2.3 3 
4.5 72 51 1.73 Mb7 5.9 17.2 39 1160 1063 47.3 3&2 66.4 b5 7 44 24 3.3l 14. 4 16 2.5 3 

5.0 80 b4 1.94 1% A.2 16.3 U lM7 1239 40.6 32.7 b9.7 74 A 49 23 2.95 15. 5 19 2.b 4 
5.5 AS 70 2.14 lb22 b.5 15.6 49 1799 1367 35.6 18.6 72.2 83 5 51 21 2.69 17. 5 21 2.7 4 
6.0 96 77 2.33 lb94 A.8 14.9 S3 1925 1473 31.7 25.4 74.1 91 5 53 20 2.43 18. A 22 2.8 4 
A.5 104 83 2.53 1744 7.1 14.3 P 1031 1476 %.A 22.9 75.7 140 4 95 18 2.32 20. A 24 2.9 5 
7.0 112 89 2.72 1831 7.4 13.8 60 2122 1371 2b.l 20.9 77.0 108 4 S5 17 2.19 21. 7 26 3.0 5 

7.5 120 94 2.92 16% 7.6 13.3 b3 2200 1279 23.9 19.1 78.0 117 3 58 lb 2.07 23. 7 27 3.1 5 
8.0 128 102 3.11 195s 7.9 12.9 M 2269 1199 22.1 17.7 78.9 125 3 59 lb l.W 24. 7 .29 3.2 b 
8.5 1% 108 3.37 1018 8.1 12.5 A9 2329 1129 20.6 lb.4 79.7 133 3 40 15 1.89 25. 8 30 3.3 A 
9.0 1u 115 3.50 2077 8.4 12.2 72 s3 1oM 19.2 15.4 80.4 141 3 A2 14 1.81 27. 8 22 3.4 6 
9.5 152 121 3.P 2134 8.6 11.9 75 2431 1010 18.0 14.4 81.0 150 2 63 14 1.75 28. 8 33 3.5 7 

10.0 lb4 128 3.89 2190 8.8 11.6 77 2474 959 17.0 13.6 El.5 158 2 M 13 1.69 r). 9 35 3.b 7 
10.5 lb9 134 4.W 2244 9.0 11.3 80 2512 914 16.1 12.8 92.0 166 2 65 13 1.63 31. 9 36 3.7 7 
11.0 176 144 4.23 2297 9.3 11.0 82 2548 872 15.2 12.2 82.4 174 2 bb 13 1.58 32. 10 37 3.8 7 
11.5 184 147 4,47 2349 9.5 10.8 OS 2580 STI 14.5 11.6 82.8 142 2 A7 12 1.54 33. 10 38 3.9 8 
12.0 192 153 4.67 24C4 9.7 10.5 87 2M9 799 13.8 11.0 33.1 190 2 68 12 1.50 35. 10 40 4.0 8 

13.0 208 144 5.05 2499 10.1 10.1 92 234 738 12.~ 10.1 a.7 206 2 70 11 1.42 38. 11 42 4.1 8 
14.0 224 179 5.u 2s94 10.4 9.8 96 2705 685 11.6 9.3 84.2 223 1 72 11 1.36 40. 12 45 4.3 9 
15.0 240 19l 5.03 2bm 10.8 9.4 l#) 2744 b39 10.8 8.6 84.b 239 1 74 10 1.30 43. 12 47 4.4 9 
lb.0 ab 201 A.22 27l4 11.2 9.1 104 2777 599 10.0 8.0 85.0 2s 1 76 10 1.25 45. 13 49 4.6 10 
17.0 272 2l7 6.61 2860 11.5 6.9 103 2806 561 9.4 7.5 85.3 271 1 78 10 1.21 4a 14 51 4.7 10 

la0 288 23l 7.00 2944 11.8 8.6 Ill 2833 fu3 8.8 7.1 85.6 287 1 8) 9 1.17 50. 15 54 4.8 11 
19.0 304 242 7.39 302b 12.2 8.4 115 285a m  8.3 6.7 B.8 Sl3 1 82 9 1.13 53. 15 5b 5.0 11 
20.0 310 255 7.78 3103 12.5 8.2 118 2877 479 7.9 6.3 8b.l 319 1 83 9 1.10 55. lb SE 5.1 12 
25.0 400 319 9.72 347b 14.0 7.3 134 295b 383 A.2 5.0 8bv9 399 1 91 8 0.97 67. 19 Y  5.7 14 
30.0 400 ra 11.M 3813 15.3 A.7 1W 3om 319 5.1 4.1 87.4 479 1 99 7 0.88 77. 23 70 6.2 lb 

35.0 560 u7 13.61 4124 lb.5 6.2 162 304s w4 4.4 3.5 87.8 559 1 106 b 0.81 89. 2b 87 A.7 
40.0 A40 510 15.95 WI4 17.7 5.8 174 3073 239 3.8 3.0 88.1 b44 0 113 A 0.75 98. 29 9b 7.2 
1.0 720 574 17.50 1688 la7 5.4 l&S %94 213 3.4 2.7 88.3 720 0 120 A 0.71 109. 32 105 7.6 
50.0 WO 638 19.U 4948 19.7 5.2 195 3111 191 3.0 2.4 88.5 BM 0 126 5 0.U 117. 36 114 al 
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* 57 16 0 on Y2 Mn 

___----_-____--_____----------------------- 

PAR&METERS INDEPENDENT OF BOH8ARDING ENERGY 
___--------------------------------- ------- 

ATWIIC NUMBERS: ZP= 8. ZT= 42. ZC= 50.(Sn) 
NEUTRON NUMBERS: NP= 8. NT= 50. MC= 58. 

fipr*1/3= 2.520 ATlrl/3= 4.514 
REDUCED MASS NUMBER= 13.63 AP+IIT=AC=lOS. 

INTERACTION RADIUS RINT=10.75 fm RO= 1.53 fn 

MATTER WLF-DENSITY RADII Cfml: 
CP= 2.42 CT= 5.00 CT+CP- 7.43 F= 1.63 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.78 RT= 5.20 

L:OULCIHB RADII Cfnl: 
RCP= 2.78 RCT= 5.0s RC=RCP+RCT= 7.S6 

BSS-COULOMB POTENTICIL CMeVl: 
VC(r)=1.438+ZP*ZT/r for r>RC 
VC(r)-VO-K*r+*n for rCRC 
vo= 84.20 McV K= .00616 n=2.704 
VC(RINT)= 45.0 McV 

FISSION-TKE= 78. MeV 
WYMM. FISSION-TKE= 42. nev 

LIQUID DROP PAR&METERS: 
GAn”Fa= 0.942 tlcV/fm*r2 PROX-FfiCTCtR= 19.33 tleV 
L-RLD= 32 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER c:= 14.26 HcV/Z**Z 

MASS EXCESSES CM~V/cxiZl: 
PROJECTILE: -4.7 TARGET: -87.5 
COHPGUND NUCLEUS: -83.0 

FUSIGh’ RELATED PARCIMETERS: 
R-BARRIER= 9.48 fm V(RB)= 46.6 MeV 
U-VALUE= -Y.3 MeV 
L-CRITICAL= 56. 

160 01 921* 160 0” 92th 

a/u am Em EUWK P k ETA l.Wsow(8tR66PXHW4P W4.lEF-U’EFOTS’WETA’ T#J EWOC(I1TElPllLT 
-- -------_- ---- 

1.0 lb 14 0.30 691 
2.0 32 27 0.61 ?R 
3.0 48 41 0.91 1197 
4.0 M 55 1.21 1385 
4.5 72 bl 1.36 Mb7 

5.0 80 be 1.52 1546 
a5 a 75 1.67 lb22 
b.0 96 82 l.B? lb94 
6.5 104 w 1.97 17b4 
7.0 112 9s 2.12 1831 

7.5 124 102 2.27 1895 
8.0 128 109 2.43 1558 

3.0 52.9 0 0 0 180.0 130.0 0.0 
4.2 37.4 0 0 0 1m.o 180.0 0.0 
5.2 30.5 0 0 0 1m.o 180.0 0.0 
b.0 26.5 27 Ml 425 39.4 79.5 45.3 
b.3 24.9 35 1021 705 70.9 62.0 54.6 

6.7 23.7 42 12% 929 59.1 51.3 bO.5 
7.0 22.6 47 1511 1111 SO.8 43.9 M.6 
7.3 21.6 53 lb94 l2b4 44.6 33.4 67.7 
7.6 20.0 57 1848 1393 39.8 34.2 70.1 
7.9 20.0 62 1979 Is03 36.0 a.9 72.0 

8.2 19.3 M 2l93 1507 32.8 zB.1 73.6 
8.4 13.7 b9 2192 1413 30.2 25.8 74.9 

0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 

48 lb 37 63 5.82 9. 3 I2 1.8 3 
b0 12 42 48 4.u 10. 4 14 2.0 3 

70 10 4b 41 3.73 II. 4 17 2.1 4 
80 8 40 36 3.23 13. 5 19 2.2 4 
w 750 32 2.96 14. 5 24 2.3 5 
90 6 52 30 2.72 15. 6 22 2.4 5 

107 5 54 2l 2.53 lb. b 24 2.5 5 

115 s 55 2b 2.37 17. 7 25 2.b b 
124 4 56 24 2.24 10. 7 b 2.7 b 

8.5 136 116 2.53 2018 8.7 18.1 73 2280 1329 27.9 23.9 lb.0 132 4 57 232.13 19.7282.0 7 
9.0 144 123 2.73 2071 8.9 17.6 76 2S7 12% 26.0 21.2 77.0 140 4 %I 22 2.04 20. 8 29 2.9 7 
9.5 152 129 2.88 2134 9.2 17.2 80 2427 1169 24.3 20.8 77.9 149 3 59 21 1.55 21. 8 r) 3.0 7 

10.0 lb0 136 3.03 2190 9.4 lb.7 83 2439 1130 22.8 19.5 78.6 157 3 60 20 1.88 z. 8 32 3.1 8 
10.5 lb4 143 3.18 2244 9.7 lb.3 86 2545 1076 21.5 18.4 79.2 lb5 3 bl 201.81 23.9333.1 8 
11.0 176 150 3.33 2Z97 9.9 lb.0 89 2597 1027 20.3 17.4 79.8 173 3 62 19 1.75 24. 9 34 3.2 8 
11.5 134 15) 3.49 2349 10.1 15.6 92 2b-43 933 19.3 lb.5 Et1.3 181 3 63 18 1.70 35. 10 35 3.3 9 
12.0 192 lb4 3.M 2100 10.3 15.3 94 2686 942 18.4 15.7 80.8 190 2 b3 18 1.m 26. 10 3b 3.4 9 

13.0 200 177 3.94 24W 10.7 14.7 100 2761 8b9 lb.7 14.3 81.6 206 2 b5 17 I.56 33. 11 33 3.5 9 
14.0 221 19l 4.24 W4 11.2 14.1 145 2826 807 15.4 13.1 82.3 2Z 2 M lb 1.49 30. 11 41 3.7 IO 
15.0 240 200 4.95 2bS 11.5 13.7 110 ZBBl 753 14.2 12.1 32.9 238 2 Y  15 1.42 3.2. 12 43 3.8 11 
lb0 2% 218 4.35 2774 11.9 13.2 114 1930 106 13.2 11.3 83.4 254 2 69 15 1.36 34. 13 a 3.9 11 
17.0 272 232 5.15 2860 12.3 12.8 119 2973 W 12.4 10.5 83.8 270 2 70 I4 1.31 36. 13 47 4.1 12 

18.0 288 M 5.46 2944 12.b 12.5 123 3011 a 11.6 9.9 84.2 287 1 72 14 1.27 38. I4 49 4.2 12 
19.0 384 2% 5.76 3026 13.0 12.1 I27 3345 594 10.9 9.3 &(.5 303 1 73 13 1.23 40. 14 51 4.3 13 
20.0 320 273 6.06 3-iC6 13.3 11.8 131 307b 565 10.3 8.8 84.8 319 1 74 13 1.19 42. 15 53 4.4 13 
25.0 488 341 7.58 347b 14.9 l0.b 149 3192 452 8.1 b.9 65.9 399 I 00 11 1.01 50. 18 63 5.0 lb 
34.0 I(D 409 9.09 3813 lb.3 9.7 ibb 3268 376 6.7 5.1 1.1 419 1 85 10 0.94 59. 21 72 5.4 16 

35.0 560 477 10.61 4124 17.6 8.9 180 Pa 322 5.7 4.8 87.2 559 1 90 9 o&b be. 25 81 5.9 
40.0 b40 54S 12.13 4414 18.9 8.4 194 3343 282 4.9 4.2 87.5 639 1 95 9 0.08 75. ZB W 6.3 
45.0 73l 613 13.M (688 20.0 7.9 ZQ7 3395 251 4.4 3.7 87.8 719 1 99 8 0.75 83. 31 97 6.7 
50.0 008 681 15.1b 4948 21.1 7.5 219 3123 226 3.9 3.3 88.0 @IO 0 104 8 0.71 91. 34 lo5 7.1 

Y  ss 16 0 on 108 4s lb0 m108k lb 0 01 108 Ik 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
----------------------------------~-------- 

El/u EIB EQf EOlm r k El& W.tSWkWsmSW-UlWip W-LlEP-WET-fKEP(IUEW T&i E-BiDMmPlUT 
-- ------_--__------ ____ - 

0 0 0 0.M 0. 0 0 0.0 0 
ATOMIC NUMBERS: ZP= 8. ZT= 47. ZC= 55.(Cs) 
NEUTRON NUMBERS: NP= 8. NT= 61. NC= 69. 

AP+*l/3= 2.520 AT*+l/B= 4.76.2 
REDUCED MASS NUtiEER= 13.Y4 AP+AT=AC=l24. 

1.0 
2.0 
3.0 
4.0 
4.5 

0 0 0 0.m 0. 0 0 0.0 0 
0 0 0 0.08 0. 0 0 0.0 0 

18 36 Oh 7.24 a 3 11 1.7 3 
13 41 bo 5.05 9. 4 I4 1.8 4 

INTERFtCTION RADIUS RINT=11.02 fin HO= 1.51 fm 

MFITTER HALF-DENSITY RCIDII Cfml: 
CP= 2.42 CT= 5.32 CT+CP= 7.75 r-= 1.67 

5.0 
5.5 
b.0 
6.5 
7.0 

EQUIVALENT SHARP SURFACE RADII Cfml: 7.5 
RP= 2.78 RT= 5.50 8.0 

lb 14 0.28 b91 3.0 59.2 0 0 0 im.0 180.0 0.0 0 
32 280.57 977 4.3 41.9 0 0 0 180.0 180.0 0.0 0 
48 42 0.65 1197 5.3 34.2 0 0 0 180.0 180.0 0.0 0 
b4 56 1.14 1363 b.1 29.6 23 491 272 104.1 95.6 33.0 4b 
72 b3 1.28 l&7 6.5 27.9 33 875 J85 80.2 72.1 49.9 59 

90 70 1.42 1% b.8 36.5 41 1173 336 bb.0 58.7 37.0 b9 
m  77 1.Y lb22 7.1 25.2 47 1426 1041 %.3 49.8 61.8 79 
9b 81 1.70 lb94 7.5 21.2 53 lb32 1212 49.2 43.4 b5.4 W 

104 91 1.85 17b4 7.8 23.2 so lace 13% 43.1 33.4 bo.l 90 
112 98 1.99 Is31 8.1 22.4 63 195.3 i4m 39.4 34.5 70.3 106 

Izo Ice 2.13 18% 8.3 21.6 b7 2080 1587 35.8 31.4 72.1 115 
128 111 2.27 1954 8.6 20.9 71 2191 1536 32.8 23.8 73.6 123 

ii 45 49 4.10 10. 4 lb 2.0 4 
9 47 42 3.55 Il. 5 18 2.1 5 
7 49 38 3.17 12. 5 20 2.2 5 
6 51 34 2.89 13. b 21 2.3 5 
6 Y  32 2.67 14. 6 23 2.4 b 

5 54 30 2.50 15. 7 24 2.5 6 
5 55 23 2.36 lb. 7 25 2.b 7 

C:oULcwlB HAD1 I c fml: 
RC:P= 2.78 RCT= 5.34 RC=RCP+RCT= 8.12 

8.5 136 118 2.41 2018 8.9 10.3 75 2290 1445 33.3 26.6 74.8 132 4 56 27 2.23 17. 7 27 2.b 7 
9.0 1U 125 2.56 207l 9.1 19.7 79 2378 1365 2%.2 24.7 75.9 140 4 57 23 2.13 17. 8 28 2.7 8 

BSS-C’OULOMH POTENTIAL CMeVl: 
VC(r)=1.43&cZP*ZT/r for r>RC 
“C:t P )=VO-K+r+rn for rCRC 
VO= 90.95 MeV Y= .07967 n=2.733 
VCtRINT)= 49.1 nev 

9.5 152 I= 2.70 2134 9.4 19.2 82 24% 1293 2b.3 23.0 lb.0 148 

10.0 lb0 139 2.34 2194 9.6 18.7 85 2526 1229 24.7 21.6 77.6 157 
10.5 ibe i4b 2.93 3344 9.9 ~8.3 w ~389 urn 23.3 a.3 78.4 165 
11.0 176 153 3.12 2297 10.1 17.9 92 2M7 1117 22.0 19.2 79.0 I73 
11.5 lsl lb0 3.27 2349 10.3 17.5 A 2699 It%9 20.9 18.2 79.6 181 
12.0 192 lb7 3.41 2400 10.6 17.1 94 2747 1024 19.8 17.3 30.1 189 

FISSION-TKE- 87. MeV 
ASYMN. FISSION-TKE- 43. nev 

LIQUID DRGF PARAMETERS: 
GAMMA= 0.930 l’leV/fn**2 PROX-FACTOR- 19.46 M&J 
L-RLD= SS (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 13.95 MeV/Z++2 

13.0 MI 181 Lb9 2499 11.0 lb4 1M 2832 545 18.1 15.8 81.0 % 
14.0 224 195 3.97 2594 il.4 15.8 109 zw5 877 lb.b 14.5 81.7 222 
15.0 244 109 4.2b 2bs 11.8 IS.3 1l4 29b7 819 15.3 13.4 32.3 238 
lb.0 2% 223 4.54 2774 12.2 14.8 119 3@22 766 14.2 12.4 32.9 m  
17.0 272 237 4.83 28(Q 12.6 14.4 123 3371 722 13.3 Il.6 83.4 270 

18.0 283 251 5.11 2W4 12.9 14.0 1% 3113 682 12.5 10.9 33.8 % 
19.0 30( %5 5.39 302b 13.3 13.b 132 3152 b4b 11.7 10.2 34.1 303 
20.0 328 279 5.68 3141 13.b 13.2 1% 3lUb 614 11.1 9.7 81.5 319 
25.0 488 348 7.10 347b 15.2 11.8 134 3317 491 8.7 7.b 65.6 399 
38.0 4#l 418 8.52 3813 lb.7 10.8 173 3103 109 7.2 b.2 86.4 479 

4 58 24 2.M 18. 8 29 2.8 8 

3 59 23 1.Y 19. 8 31 2.9 8 
3 59 22 I.89 2% 9 32 3.0 9 
3 bo 22 1.62 21. 9 3 3.0 9 
3 bl 21 1.7b 22. 9 24 3.1 9 
3 b2 20 1.71 23. 10 35 3.2 10 

2 63 I9 1.62 24. IO 37 3.3 ! I  
2 b4 18 1.M 26. 11 39 3.4 II 
2 bs 17 I.47 28. 12 42 3.b 12 
2 bl 17 1.41 r). 12 u 3.7 13 
2 ba lb 1.3 31. 13 16 3.8 13 

2 b9 lb 1.31 33. 14 48 3.9 I4 

MASS EXCESSES CMcV/c**21: 
PROJECTILE: -4.7 TARGET: -87.6 
COMPOUNU NUCLEUS: -Yl.6 

FUSION RELATED PARAMETERS: 35.0 560 @ 9.94 4124 18.0 10.0 IBB 34b5 351 6.1 5.3 87.0 559 1 84 11 0.89 59. 24 73 5.5 
R-BARRIER= 9.92 fn VtRB,= 50.8 McV 40.0 b48 537 11.36 4414 19.3 9.4 ?m 3110 37 5.3 4.6 87.4 U9 1 88 IO 0.82 u. 27 ok 5.9 
Q-VALUE= -10.7 M&J 43.0 720 62112.78 bkm a.4 8.8 2lb 354b 273 4.7 4.1 87.7 719 1 92 9 0.77 73, 33 94 6.3 
L-CRITICAL= 59. SO.0 008 697 14.24 4948 21.6 8.4 229 W4 245 4.2 3.6 87.9 600 0 96 9 0.73 79. 33 101 6.7 

I m  15 1.27 34. I4 50 4.0 15 
1 71 15 1.23 3b. 15 51 4.2 15 
1 76 13 1.07 U. 18 bl 4.7 18 
1 80 12 0.97 52. 21 69 5.1 20 

lkwr mv lbv - hv/c l/h - #i b J kl k* dn hv bV h” - n?s kV -#rv- kV - 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

# 89 16 0 on 140 cc lb 0 w 140 * 160 r14oc4 

PARAHETERS INDEPENDENT OF BOHSARDING ENERGY ah EwmEovvE I) k ETA ~.~OUSW~ISW~JS~~~~WWW-L~~EJ-OJ~EJA'~K~ E-B)EN-ElllDPRLl 

fiTGHIC NUMBERS: ZP= 8. ZT= 58. ZC= 66. (DY) 
NEUTRON NUMBERS: NF= 8. NT= 82. NC= 90. 

cIp**1/3= 2.520 CIT+*l/3= 5.192 
REDUCED M&SS NUMBER= 14.36 AP+AT=AC-156. 

INTERACTION RADIUS RINT=il.48 fm RO= 1.49 fm 

MATTER HALF-DENSITY RADII Cfmlr 
CP= 2.42 CT= 5.87 CT+CP= 8.30 C= 1.72 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.78 RT= 6.04 

COULOMB RADII Cfml: 
RCP= 2.78 RCT= 5.82 RC=RCP+RCT= 8.60 

RSS-COULOMB POTENTICIL CHcVl: 
VC(r)=1.438*ZP+ZT/r for r>RC 
VC(r)=VO-u*r**n for r<RC 
VO= 105.34 HeV K= .06753 n-2.797 
VC(RINT)= 58.1 MaV 

FISSION-TKE- 109. M&J 
ASYMH. FISSION-TKE= 46. McV 

LIQUID DROP PAR&METERS: 
GAHMCI= 0.912 HeV/fmi+Z PROX-FACTOR= 19.65 HeV 
L-RLD= 88 (ROTRTING LIQUID DROP LIMIT) 
STIFFNESS PARAHETER C= 13.54 McV/Z**Z 

1.0 
2.0 

t: 
4.5 

lb 
32 
4a 
64 
72 

I4 0.1 691 
29 0.19 977 
43 0.74 1197 
a 0.99 IS3 
b5 1.11 Mb7 

72 1.24 IS6 
79 1.Y lbz? 
86 1.49 lb94 
93 1.61 176) 

101 1.73 l@l 

103 1.1 16% 
115 1.94 IRB 
122 2.10 zo1a 
129 2.22 2077 
136 2.35 2134 

144 2.47 2190 
1st 2.99 2244 

3.1 73.1 0 0 0 180.0 180.0 0.0 
4.4 51.7 0 0 0 Mao Lao.0 0.0 
5.4 42.2 0 0 0 1m.o 180.0 0.0 
b.3 3b.s 0 0 0 130.0 181.0 0.0 
b.7 34.4 24 447 234 110.0 1M.b SO 

7.0 32.7 35 830 547 B.9 79.4 47.1 
7.4 31.2 43 1141 Bm 71.4 65.4 54.3 
7.7 29.8 SO 1398 1013 61.3 56.9 59.3 
a.0 B.7 5b lb15 1195 53.9 43.9 63.1 
a.3 27.6 b2 LB01 13W 43.1 43.6 66.0 

8.6 2b.7 67 l9bl 1443 43.5 39.3 48.3 
3.9 25.8 72 2101 lwo 39.7 35.8 70.2 
9.2 1.1 76 Z24 lb27 36.5 32.9 71.8 
9.4 24.4 a0 2324 1337 33.3 w.5 n.1 
9.7 23.7 a4 2432 tub 31.5 28.3 74.3 

9.9 23.1 m  2sB 1333 29.4 26.5 75.3 
10.2 22.5 92 2999 1317 27.7 24.9 7b.2 

0 0 0 0 0.w 
0 0 0 0 0.00 
0 0 0 0 0.m 
0 0 0 0 0.m 

54 18 39 109 7.76 

66 14 43 75 5.33 
77 II 47 61 4.31 

ii 9 a w 51 523.72 47 3.32 
105 7 52 43 3.32 

114 6 53 392.80 
123 5 55 37 2.61 
131 5 33 352.16 
140 4 56 332.33 
118 4 57 31 2.22 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
7. 3 12 1.5 4 

a 4 15 1.6 4 
9. 5 17 1.7 5 

IO. 5 I3 I.3 5 
10. 6 20 1.9 6 
11. 6 21 2.0 6 

5.0 
as 

::: 

oa 
aa 
96 

lol 

12.6232.1 7 
12. 7 24 2.2 8 
13. 7 25 2.3 a 
14. 7 26 2.3 0 
IS. a 28 2.4 9 

15. a a 2.5 9 
lh 3 37 2.6 10 
17. 9 31 2.6 IO 
13. 9 32. 2.7 11 
ia. 9 33 2.8 II 

20. 10 35 2.9 12 
21. 11 37 3.0 13 
23. 11 39 3.1 13 
24. I2 41 3.3 14 
25. 13 43 3.4 15 

26. 13 45 3.5 lb 
24. I4 47 3.6 lb 
29. I4 w 3.7 17 
36. 18 57 4.2 20 
42. 21 65 4.6 24 

18. 24 73 5.0 
53. 26 81 5.3 
59. 29 w 5.7 
65. 32 96 6.0 

7.0 

7.5 
8.0 
a.5 
9.0 
9.5 

10.0 
10.5 

112 

1% 
128 
1% 
144 
Is2 

lb0 
lb8 

156 4 58 30 2.13 
lM 4 59 292.04 
173 3 59 28 1.97 
la1 3 40 27 1.90 
189 3 bo 26 1.8) 

11.0 1s l!Jo 2.72 z297 10.4 22.0 95 171 1257 2b.l 23.5 77.0 
11.5 I34 LB 2.34 2349 10.7 21.5 94 2737 1242 24.7 72.2 77.7 
12.0 

13.0 
14.0 
15.0 

192 

208 
224 

2 
272 

288 
304 
320 
wa 
4m 

560 
bw 
720 
ma 

172 2.97 2400 10.9 21.1 102 2797 1152 23.4 21.1 73.3 

137 3.21 2499 11.3 20.3 103 2944 IOM 21.3 19.1 7Y.4 
201 3.46 2594 il.8 19.5 114 2995 988 19.5 17.5 80.3 
215 3.71 2&S 12.2 la.9 119 3074 922 la.0 lb.1 31.0 

205 3 62 24 1.74 
222 2 b3 1 I.65 
238 2 64 22 1.57 

16.0 
17.0 

230 3.95 2n4 12.6 13.3 125 3142 M4 lb.7 15.0 81.7 
24 4.10 2860 12.9 17.7 130 3203 813 15.b 14.0 82.2 

254 2 65 21 1.50 
270 2 Y  20 1.u 

nb 2 bb 20 1.39 
302 2 67 19 1.34 
319 1 ba 18 1.30 
39 172 lb 1.13 
479 1 75 14 IA2 

18.0 
19.0 
20.0 
25.0 
30.0 

2% 4.45 2944 13.3 17.2 125 B57 7b3 14.6 13.1 a2.7 
27-l 4.69 3DB 13.7 lb.8 139 3305 723 13.7 12.3 83.1 
237 4.94 3105 14.0 lb.3 IU 3uB 691 12.9 11.6 63.5 
359 6.18 3476 15.7 14.6 lb5 3512 533 10.1 9.1 34.9 
431 7.41 3813 17.2 13.3 134 3621 W a.3 7.5 ES.3 

503 8.65 4124 la.6 12.3 201 3699 395 7.0 6.3 86.5 
!S4 9.89 U14 19.9 11.6 216 37% 315 bl 5.5 86.9 

mms EXCESSES CM~V/C+*~~: 
PROJECTILE: -4.7 TARGET: -8s. 2 
COMPOUND NUCLEUS: -70.3 

FUSION RELATED PARAMETERS: 
R-BARRIER=lO.33 fin V(RB)= 60.1 MeV 
Q-VALUE= -22.6 McV 
L-CRITICAL= 65. 

559 179 13 0.93 
633 1 a2 12 0.87 
719 I 85 II 0.81 
799 la7 11 0.77 

646 Il.12 4b6a 21.1 10.9 231 3801 307 5.4 4.9 87.3 
713 12.35 4948 22.2 10.3 2U 3037 276 4.8 4.3 87.6 

Y  90 16 0 on 154 Sm lb 0 en 151 .Sn lb 0 01 IS4 e 

--I_- 

ah GAB Eo( HIVK c t EJ& u#XsMylSLSWWlW-LP W-LIEPU’EJ-OJEQIXEJR’ Mu E-EREN-EHJWIMT 

--_---------------------------------------- 
PhRAMETERS INDEPENDENT OF EOBBARDING ENERGY 

ATOMIC NUMBERS: ZP= 8. IT=  62. ZC= 70.(Yb) 
NEUTRON NUMBERS: NP= 5. NT= 92. NC=lOO. 

w*+i/3= 2.520 ATrrl/O= 5.360 
REDUCED MASS NUHBER= 14.49 AP+CIT=AC=l70. 

INTERFLCTION RADIUS RINT=ll.M fm RO= 1.48 fm 

HATTER HCILF-DENSITY RCIDII Cfmlr 
CP= 2.42 CT= 6.09 CT+CP= 8.51 c= 1.73 

1.0 lb I4 0.24 691 3.2 73.1 0 0 0 lBQ.0 180.0 0.0 0 0 0 
2.0 32 29 0.47 977 4.5 8.2 0 0 0 MO.0 100.0 0.0 0 0 0 
3.0 18 43 0.71 1197 5.5 4.1 0 0 0 1ao.o 130.0 0.0 0 0 0 
4.0 M % 0.95 138.3 b.3 39.1 0 0 0 180.0 180.0 0.0 0 0 0 
4.5 72 6.5 l.O7 Mb7 6.7 36.8 19 239 109 124.4 119.2 27.8 53 19 38 

0 0.40 
0 o.ca 
0 0.00 
0 0.00 

147 LO.05 

aa 5.59 
69 4.67 
59 3.9b 
52 3.50 
47 3.17 

43 2.91 
40 2.71 
38 2.55 
3b 2.41 
34 2.30 

32 2.19 
31 2.11 
30 2.43 
29 1.9b 
20 1.89 

26 1.78 
25 1.69 
24 1.61 
23 1.5) 
zl 1.18 

21 1.42 
2a 1.37 
20 1.33 
17 1.16 
15 I.01 

I4 0.95 
13 0.88 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
7. 3 12 1.5 4 

7. 4 I4 1.b 5 
8. 5 lb 1.7 6 
9. 5 la 1.8 6 
9. 5 19 1.9 7 

10. b 21 2.0 7 

II. 6 22 2.1 a 
II. 7 23 2.2 a 
12. 7 25 2.2 9 
13. 7 26 2.3 9 
13. 8 27 2.4 10 

II. 8 28 2.5 10 
is. a 29 2.5 11 
15. 9 30 2.6 11 
lb. 9 31 2.7 12 
17. 9 32 2.7 I2 

ia to 34 2.8 13 
19. II 36 3.0 14 
21. 11 38 3.1 15 
22. 12 40 3.2 lb 
23. 13 42 3.3 17 

5.0 a0 72 1.19 1546 7.1 34.9 0 70) 444 94.0 88.1 43.0 bs 15 43 
5.5 88 89 1.30 lb22 7.4 23.3 42 1039 719 77.1 71.5 51.4 76 12 46 
6.0 9b 37 1.42 lb94 7.3 31.9 49 1316 947 b5.8 60.6 57.1 86 10 W 
6.5 101 94 1.H 17M at 30,b 56 1550 1141 51.6 52.8 61.2 96 a 51 
7.0 112 101 l.bb 1831 a.4 29.5 b2 1750 1307 51.2 4b.9 b4.4 105 7 S2 

7.5 120 IW 1.78 1895 L7 23.5 67 1922 I(50 Y.2 42.2 b6.9 114 b 53 
a.0 128 116 1.90 19% 9.0 27.6 72 2073 1576 42.0 38.4 69.0 122 b 54 
8.5 136 123 2.01 2013 9.2 2b.a 7b 22M lb37 38.6 35.2 70.7 131 5 55 
9.0 144 130 2.13 2077 9.5 2b.0 al 2324 lb@ 8.7 3.5 72.1 139 5 56 
9.5 152 138 2.25 2134 9.8 25.3 4s 2429 15.16 33.2 3J.2 73.4 143 4 51 

10.0 lb0 145 2.37 2194 10.0 24.7 W 252) 1440 31.1 23.2 74.5 156 4 I 
10.5 IY IS2 2.W 2244 10.3 24.1 93 2&W 1372 29.2 2b.5 75.4 164 4 59 
11.0 l7b IS9 2.61 2297 10.5 23.5 96 2687 1309 27.5 2S.0 lb.3 173 3 59 
11.5 134 lb7 2.73 2349 10.8 23.0 100 27% 1252 26.0 23.b 77.0 181 3 60 
12.0 I92 174 2.# 2400 11.0 22.5 103 2323 1200 24.) 22.4 77.7 189 3 60 

13.0 X8 I@ 3.08 2499 11.4 21.7 110 2938 1108 22.4 24.3 78.3 m  3 61 
14.0 224 203 3.32 2594 11.9 Za.9 116 3036 LO29 10.5 la.6 79.8 222 2 62 
15.0 240 217 3.56 2685 12.3 20.2 121 3121 960 13.9 17.1 80.6 ZJB 2 63 
lb.0 2% 232 3.79 m4 12.7 19.5 12? 3195 900 17.5 15.9 al.3 25( 2 Y  
17.0 m  246 4.03 1860 13.1 18.9 132 32bo 347 lb.3 14.8 al.8 m,  2 65 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.75 RT= 6.25 

COIJLONB RADIJ Cfml: 
RCP= 2.78 RCT= 6.00 RC=RCP+RCT= 8.78 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=1.438+i!P+ZT/r for r>RC 
VC(r)=VO-K+r**n for r<RC 
VO= 110.11 McV K= .06356 nm2.816 
VC(RINT)= 61.2 MrV 

FISSION-TKE= 117. MeV 
ASYHM. FISSION-TKE- 47. HcV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.894 HeV/fm*i2 PROX-FCICTOR= 19.58 
L-RLD= 88 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAHETER C= 13.42 M&J/Z**2 

md 

24. 13 U 3.4 la 
26. I4 16 3.5 18 
27. 14 47 3.6 19 
33. 17 56 4.0 22 
38. P M 4.4 26 

u. 23 72 4.8 
49. 2b 79 5.1 
54. 29 a7 5.5 
59. 32 94 5.8 

- 
lw ilev- I*v - 

----- 

EWI lb0 

13.0 288 261 4.27 2944 13.4 18.4 137 3318 800 15.3 13.9 32.4 23b 2 M 
19.0 3m 275 4.50 3026 13.8 17.9 142 3370 758 14.4 13.0 82.3 302 2 bb 
20.0 %Q 2% 4.74 3105 14.2 17.5 147 3417 720 13.6 12.3 33.2 318 2 b7 
25.0 IM 362 5.93 3476 15.9 15.6 169 3593 576 l0.b 9.6 M.7 399 1 71 

MP~SS EXCESSES cmd/cx*2i: 
PROJECTILEa -4.7 TARGET: -72.1 
COMPOUND NUCLEUS: -59.6 

FUSION RELATED PARAMETERS: 
R-BARRIER=lO.SO fm V(RB)= 63.2 MdJ 
Q-VALUE= -17.2 MeV 
L-CRITICAL= 67. 

30.0 483 42s 7.11 3813 17.4 14.3 188 3711 4w a7 7.9 85.7 479 I 74 

35.0 SbO Un 8.30 4l24 18.8 13.2 2M 3794 411 7.4 6.7 86.3 J99 1 77 
40.0 444 %I0 9.18 Ul4 20.0 12.3 221 3857 360 6.4 5.8 3L.8 639 1 80 
45.0 724 bS2 LO.67 1688 21.3 11.6 2% 3945 320 5.6 5.1 87.2 719 I 82 
SO.0 830 7% Il.35 4943 22.4 11.0 250 3944 288 5.1 4.6 87.5 799 1 85 

ikvh m  lw - lwc llh - 4 d ak bn (n&4 lhv kV lkv 
- 

P=ff&EJlE 1=rwEI @aMlM NroIRuElRsTslDleawEFn3IncnanlERe~L~ 

12 0.83 
I2 0.78 

- WI 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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w Pi 16 0 on 165 no 160 rIbSHo lb 0 m  lb5 tb 

PARAHETERS INDEPENDENT OF EOHBARDINO ENERGY 
__-------------__-------------------------- 

ATOtlIC NUMBERS: ZP= 8. ZT= 67. ZC= 75.tRc) 
NEUTRON NUMBERS: NP= 8. NT= Y8. NC=iGI. 

AP**l/3= 2.520 AT+*1/3= 5.485 
REDUCED MASS NUMBER= 14.5Y AP+AT=AC=lSl. 

3.2 84.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.3 39.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
3.3 48.7 0 0 0 180*0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
6.4 42.2 0 0 0 180.0 lw.o 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
6.8 39.8 3 22 0 lbb.7 165.3 6.6 49 n 36 384 43.32 0. 3 II 1.4 4 

INTERACTION RADIUS RINT-11.80 fm RO= 1.47 fm 

MATTER HALF-DENSITY RADII Cfml: 
i’P= 2.42 CT= 6.25 CT+CP= 8.67 c= 1.75 

3.0 
5.3 
6.0 
A.3 
7.0 

lb 13 0.22 691 
32 290.6 977 
4% U 0.67 1197 
M 30 0.89 1383 
72 64 1.09 14b7 

8% 73 1.12 1546 
88 88 1.23 lbz? 
96 88 1.34 lb94 

104 93 1.43 17M 
112 102 1.56 1831 

7.1 37.7 27 (85 2b4 103.8 KU.4 35.6 63 17 42 117 7.43 7. 4 14 1.3 4 
7.3 36.0 30 850 362 87.0 81.5 4b.3 75 13 46 84 3.29 8. 4 15 1.6 3 
7.8 34.5 bA 1152 811 73.3 4a.l 53.4 05 11 49 be 4.33 8. 3 17 1.7 6 
8.1 33.1 33 1407 lm 63.6 f6.8 33.2 93 9 51 39 3.76 9. 3 19 1.8 6 
8.4 31.9 60 IA24 1202 9.2 31.9 61.9 104 8 52 33 3.3b 10. 6 20 1.9 7 

EQUIVALENT SHARP SURFACE RADII Cfml: 7.3 120 109 1.67 1895 8.7 3.8 45 1812 1358 50.3 16.3 b4.8 
HP= 2.78 RT= 6.41 a0 123 117 1.79 1958 9.0 29.8 71 1976 1495 4S.8 42.1 67.1 

COULOMB RADII Cfml: 
RCP= 2.7X RCT= 5.15 RC=RCP+RCT= 8.93 

8.3 136 124 1.90 2018 9.3 28.9 75 2121 lb16 42.0 38.3 69.0 
9.0 144 131 2.01 Zen 9.6 28.1 W 2249 lb45 38.8 35.3 70.6 
9.3 152 139 2.12 2134 9.8 27.4 84 23t4 1559 36.0 33.0 72.0 

BSS-COULOMB POTENTIAL C&VI: 
VCtrt=l.438*ZP+ZT/r for r>RC 
vc ( r- ) =VO-K:*r*rn for r<RC 

10.0 lb0 Hb 2.23 2190 10.1 26.7 BB 24A7 1481 33.6 20.8 72.2 
10.3 143 IS3 2.34 2244 10.3 2b.0 92 2560 1410 31.3 28.8 74.2 
11.0 176 lb0 2.U 2.297 10.6 a.4 % 2A44 1316 29.7 27.1 5.2 
11.3 184 lb8 2.57 2349 10.8 24.9 100 2721 1287 28.0 23.6 76.0 
12.0 192 175 2.Y 24W 11.1 24.4 103 2792 1234 26.6 24.3 76.7 

VO= 116.57 MeV KS .05942 n=Z.S47 
VC.(RINl)= 65.3 MeV 

FISSION-TkE= 129. MeV 
ASVMM. FISSION-TKE= 49. nev 

LIQUID DROP PARAMETERS: 
GAtiMA= O.YG2 tdeV/fm+*2 PROX-FACTOR= 19.79 l4eV 
L-RLD= 84 (ROTATING LIQUID DROP LIMIT) 
‘STIFFNESS PARANETER C= 13.33 M&/Z**2 

MASS EXCESSES CMeV/cr*Zl: 
PROJECTILE! -4.7 TARGET: -63.7 
COMPOUND NUCLEUS: -44.4 

FUSION RELATED PARAMETERS: 
R-HARRIER-!0.63 fm V(RR)= 67.5 MaV 
Q-VALUE= -24.1 NeV 
L-CRITICAL= 6B. 

113 7 54 49 3.07 10. b 22 1.9 7 
122 b 35 45 2.85 11. 7 23 2.0 8 
1% b Sb 42 2.M 11. 7 24 2.1 8 
139 3 37 40 2.31 12. 7 25 2.2 9 
147 3 58 28 2.33 13. 8 26 2.2 9 

136 4 56 24 2.27 13. 8 28 2.3 10 
164 4 39 YI  2.18 14. 8 W 2.4 10 
172 4 60 33 2.09 1.5. 9 20 2.3 11 
181 3 60 32 2.01 IS. 9 31 2.3 11 
189 3 61 31 1.95 lb. 9 32 2.6 12 

13.0 208 190 2.59 2499 11.3 23.4 110 2917 1139 24.1 22.0 78.0 205 3 A2 W 1.83 17. 10 34 2.7 13 
14.0 Z24 201 3.13 2594 11.9 22.6 116 3023 KS7 22.0 20.1 79.0 221 3 43 27 1.73 18. 11 36 2.8 14 
13.0 240 219 3.35 2685 12-4 21.8 172 3116 987 20.2 18.5 79.9 239 2 M 26 I.65 19. 11 38 2.9 13 
16.0 2% 233 3.S7 2774 12.8 21.1 128 3197 9% 18.8 17.1 80.6 234 2 b3 a 1.57 21. I2 39 3.0 lb 
17.0 272 249 3.80 2860 13.2 20.5 133 ?.?b3 871 17.3 16.0 81.3 270 2 b5 24 1.31 22. 12 41 3.1 lb 

18.0 z88 243 4.02 2944 153 19.9 138 3331 322 lb.4 14.9 81.8 28b 2 M 23 1.45 23. 13 43 3.2 17 
19.0 334 277 4.24 332b 13.9 19.4 143 3387 779 15.4 14.0 32.3 301 2 67 22 1.40 24. 14 4s 3.3 18 
20.0 320 292 4.47 3105 14.3 ta9 148 3430 740 14.3 13.2 82.7 318 2 647 21 1.35 25. 14 47 3.4 19 
a.0 400 3A3 3.5B 3476 IL0 lb.9 170 3631 592 11.3 10.3 84.3 399 I 71 19 1.18 31. 17 95 3.9 22 
30.0 480 430 6.10 3813 17.5 13.4 190 3753 492 9.3 8.5 85.4 479 1 74 17 1.06 36. 20 63 4.3 2b 

LE.0 560 510 7.81 4124 18.9 14.3 293 3349 423 7.9 7.2 8b.1 ZS9 1 77 13 0.97 42. 23 71 4.6 
40,O 640 383 8.93 4414 20.2 13.3 224 3917 370 6.8 6.2 66.6 629 1 79 14 0.90 47. 26 78 3.0 
4.0 720 A36 10.0 4@3 21.4 t2.b 240 2970 329 6.0 3.3 87.0 719 1 82 13 0.84 Y.  w 65 3.3 
Jo.0 WO 729 11.16 4948 22.6 11.9 234 4012 296 3.4 4.9 87.3 799 1 84 13 0.79 57. 32 92 3.6 

Y  92 16 0 on 1Sl Ta lb 0 O(I 181 19 lb 0 on 181 Ta 

PARAMETERS tNDEPENDENT OF BOUBARDING ENERGY 

ATOMIC NUMBERS: ZP- S. ZT= 73. ZC= 8l.(Tl) 
NEIJTRON NUHBERS: NP= 8. NT=lOS. NC=ll6. 

CIpr*1/3= 2.520 AT*rl/3= 5.657 
REDUCED MASS NUMBER= 14.70 AP+AT=AC=197. 

INTERACTION RADIUS KZNT=tt.YY fm HO= 1.47 fn 

MATTER HALF-DENSITY RADII Cfml: 
CP= 2.42 CT= 6.47 CT+CP= 8.89 c= 1.76 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RF= 2.78 RT= 6.62 

COULOMB RADII Cfml: 
RCP= 2.78 RCT= 6.35 RC=RCP+RCT= Y.14 

BSS-COULOMB POTENTIAL CtleVl: 
VCtr)=l.43S*ZP+ZT/r for r?RC 
VCtr)=VO-K*r**n for rCRC 
VCl= 123.85 MeV I(= .05476 n=2.S7Y 
VC(RINT)= 70.1 Bei.’ 

FISSION-TKE= 143. MeV 
ASVWM. FISSION-TKE= 51. MeV 

LIQUID DRGP PARAWETERS: 
GAMMA= G.AP8 MeV/fm**Z PROX-FACTOR= 19.5’0 MeV 
L-RLD= 84 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 13.23 MeV,Zrc2 

MASS EXCESSES CMcV/crx21: 
PROJECTILE: -4.7 TARGET: -46.0 
COMPOUND NUCLEUS: -26.7 

FUSION RELATED PARAMETERS2 
R-BARRIER=lO.81 fm V(RR)= 72.4 nev 
Q-VALUE- -24.0 MeV 
L-CRITIC:AL= 70. 

-- ----P-b-- 
wu ETmElxEQm I k ETA lJtW3WWtSlt8cpaCWU'W-lTFpppETilT59UETA' TAO EffEA-WTElPiUT 
-- --- -_--__-_____---_ 

1.0 lb 13 0.21 691 3.2 92.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 32 w 0.42 97l 4.3 As.0 0 0 0 lW.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 48 U 0.63 1197 5.6 S3.1 0 0 0 180.0 lW.0 0.0 0 0 0 0. 0 0.00 0 0 0.0 0 
4.0 64 59 0.81 1382 6.4 4b.0 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 n Ab 0.94 Mb7 6.8 4X3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

3.0 80 74 1.06 IW 7.2 41.1 18 228 56 131.9 127.9 24.1 60 20 41 191 11.33 6. 4 13 1.4 4 
5.3 m  81 1.13 lb22 7.3 39.2 33 633 385 loo.1 40.0 13 R.0 73 46 107 6.36 7. 4 13 1.3 5 
A.0 % W 1.2b 169) 7.9 37.3 43 9M 658 82.7 77.7 48.7 12 84 49 @ 4.89 8. 3 17 1.6 b 
6.3 104 96 1.36 17~ 8.2 36.1 31 1246 859 70.9 34.3 10 bb.3 94 31 70 4.12 8. 3 18 1.7 b 
7.0 112 103 1.47 1331 8.3 34.8 57 14B4 1088 62.3 58.8 9 9.0 103 33 b23.b3 9. b 20 1.8 7 

7.3 129 110 IS7 1895 8.8 33.6 M lb92 1244 55.6 31.7 b2.2 112 8 34 563.23 9. 6 21 1.9 7 
8.0 128 118 1.68 1958 9.1 32.3 69 1873 1411 53.3 4b.b A4.8 121 7 56 31 3.02 10. 7 22 1.9 8 
8.5 134 125 1.78 2Qt8 9.4 31.5 74 2432 1543 160 42.3 67.0 130 b 37 40 2.81 II. 7 23 2.0 8 
9.0 144 122 1.89 lo77 9.6 20.7 79 2173 1442 42.3 39.1 b8.8 138 6 98 43 2.M 11. 7 25 2.L 9 
9.5 152 140 1.99 2134 9.9 

10.0 lY 147 2.10 2190 10.2 
10.3 lb3 154 2.20 m4 to.4 
11.0 176 lb2 2.31 2297 10.7 
11.3 184 lb9 2.41 2349 10.9 
12.0 192 176 2.52 2400 11.1 

13.0 2a) 191 2.73 2499 11.6 
14.0 221 2% 2.94 a44 12.0 
13.0 240 221 3.13 2685 12.5 
IA.0 2% 235 3.36 2774 12.9 
17.0 272 250 3s 2864 13.3 

18.0 288 265 3.78 2944 13.6 
19.0 301 279 3.99 30% 14.0 
a.0 310 294 4.29 3105 14.4 
25.0 400 3M 3.24 3476 IA.1 
30.0 480 Ul 6.29 3813 17.6 

33.0 560 313 7.34 4124 19.0 
40.0 640 548 8.39 4414 20.3 
45.0 720 AA2 9.44 4AS 21.6 
30.0 004 733 to.49 4948 22.7 

29.8 84 2259 IA16 39.2 36.2 70.4 I47 3 58 42 2.49 12. 8 ii 2.2 10 

29.1 w 2412 15s 34.3 33.7 71.7 155 5 59 40 2.37 12. 8 27 2.2 10 
28.4 92 2514 1462 34.2 31.6 72.9 1M 4 M) 38 2.1 13. 8 18 2.3 11 
27.7 96 2647 1396 32.2 29.7 73.9 in 4 64 37 2.17 13. 9 W 2.4 11 
27.1 1W 2b92 1335 30.4 28.0 74.8 180 4 al 35 2.09 14. 9 30 2.4 12 
243 l&t 2770 1279 23.7 26.5 73.6 188 4 61 24 2.02 13. 9 31 2.5 12 

25.5 111 2907 it81 26.0 23.9 77.0 x6 3 b.? 32 1.89 IA. 10 33 2.6 13 
24.6 117 3025 lbt’b 23.7 21.8 78.1 221 3 63 30 1.78 17. 11 35 2.7 14 
23.7 123 3126 1023 21.8 20.1 79.1 237 3 M W 1.69 18. I1 37 2.8 I3 
23.0 129 3215 959 20.2 lab 79.9 234 2 A5 27 1.62 19. 12 39 2.9 IA 
22.3 135 3293 9w 18.8 17.3 80.6 270 2 M 26 1.5J 29. 12 40 3.0 17 

21.7 140 3363 853 17.6 lb.2 81.2 286 2 67 25 1.49 21. 13 42 3.1 18 
21.1 145 3425 808 lb.5 13.2 81.7 302 2 67 24 1.U 22. 14 U 3.2 18 
B.6 150 3481 767 13.6 14.3 32.2 318 2 68 24 1.39 23. 14 (6 3.3 19 
18.4 173 3593 614 12.1 11.1 93.9 399 1 71 20 1.20 29. 17 34 3.7 23 
lb.8 194 3333 311 9.9 9.1 ES.0 479 1 74 18 1.08 34. 20 62 4.1 27 

13.3 212 3933 UB 8.4 7.7 85.8 S99 1 76 17 0.99 39. 23 A9 4.3 
14.5 229 4040 283 7.3 6.7 8b.4 b29 I 79 15 0.91 43. 2b 77 4.8 
13.7 24d IOM 341 6.4 3.9 86.8 719 1 8, 14 0.85 49. w 84 5.1 
13.0 239 4113 337 3.7 3.3 87.1 799 1 83 14 0.81 52. 32 91 5.4 

Mvr Iw, lw - w/c 1,‘. - Y * J dn du de9 ltcv bV lkv - nrr I*v *v- lw - 

F=FaEctlt.E T=wGE7 &cwum WOtNt.lIM3TSlW rf-w!mmzNl-a lssL=i.a 8Wl 160 
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16 0 0I 197 I\r lb 0 u 197 A 

________---_________----------------------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUHBERS: ZP= 8. ZT= 79. ZC= 87. (Fr) 
NEUTRON NUMBERS: NP= 8. NT=ilS. NC=126. 

APr*l/S- 2.520 AT++i/S= 5.819 
REDUCED MASS NUNBER= 14.80 AP+AT=AC=213. 

INTERACTION RADIUS RINT=12.16 fm RO= 1.46 fm 

MATTER HALF-DENSITY RADII CfmlL 
CP= 2.42 CT= 6.68 CT+CP= 9.10 C= 1.78 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.78 RT= 6.83 

COULOMB RADII Cfml: 
RCP= 2.78 RCT= 6.55 RC=RCP+RCT= 9.33 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VC(r)=VO-K*r**n for r<RC 
VO= 130.92 McV K= .05058 n=2.‘309 
VC(RINT)= 74.7 MeV 

FISSION-TKE= 158. MeV 
ASYMM. FISSION-TKE= 53. nev 

LIQUIU DROP PARAMETERS: 
GAMMA- 0.895 MeV/fnrc2 PROX-FACTOR= 20.00 MeV 
L-RLD= 78 (ROTATING LIQUIG DROP LIMIT) 
STIFFNESS PARAMETER C= 13.14 M&/Z++2 

-- 
E/r wEcnEcnm, k El4 lJWsayylbWlJSpwIW4P W-LTEP-WEMlEfWIElfI’ T#I E-BEN--FNElPlLLl 

1.0 lb IS 0.20 691 3.2 99.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 S 30 0.40 977 4.6 70.) 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 43 u 0.59 1197 Lb 51.5 0 0 0 IW.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 64 w 0.79 1333 b.5 49.3 0 0 0 MO.0 189.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 72 61 0.89 Mb7 b.9 46.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 w 74 0.99 1516 7.2 44.5 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 W 81 1.09 lb22 7.6 62.4 2b 4C3 197 1166 112.3 31.7 73 13 4 149 8.26 6. 4 14 1.4 4 
6.0 96 W 1.19 1694 7.9 4.6 38 768 4% 93.5 @.9 43.2 82 14 49 192 5.M 7. 5 lb 1.5 5 
6.5 101 96 1.29 1M 8.3 39.0 47 1075 749 79.1 74.6 50.5 92 I2 51 33 4.58 3. 5 13 1.6 6 
7.0 112 lo( 1.39 1831 8.6 37.6 56 la 965 b8.9 b4.7 56.6 192 10 53 71 3.94 3. 6 19 1.7 6 

7.5 123 111 1.43 1895 8.9 3b.3 b2 15b2 1153 61.1 57.2 59.4 111 9 IM3.52 9. 6 20 1.7 7 
8.0 123 118 1.5B 1953 9.2 35.2 b3 1759 1318 S.1 51.4 b2.5 129 8 56 50 3.21 9. 7 22 1.3 3 
a5 1% 12b 1.68 2018 9.4 34.1 73 1933 Mb3 50.1 4b.7 61.9 129 7 57 54 2.9b 10. 7 23 1.9 8 
9.0 144 133 1.73 2077 9.7 33.2 73 2087 1592 4b.O 42.3 61.0 138 6 53 Jo 2.n 10. 7 24 2.0 9 
9.5 152 141 1.W 2134 10.0 z-3 g) 2225 lbb3 42.5 39.6 68.7 14b 6 99 47 2.61 11. 8 25 2.0 9 

10.0 lb0 143 1.93 2190 10.2 31.5 37 2343 1535 39.6 3b.8 70.2 155 5 60 45 2.47 11. 8 26 2.1 10 
10.5 1Y 15s 2.03 2244 10.5 39.7 92 24b9 1509 37.0 34.4 71.5 lb3 5 61 43 2.3b 12. a w 2.2 10 
11.0 176 lb3 2.18 2297 10.7 33.0 I 2262 1Ul 24.7 32.3 72.6 172 4 bl 41 2.2b 13. 9 23 2.2 11 
11.5 134 179 2.23 2349 11.0 29.3 100 2651 1373 32.7 33.4 73.6 139 4 62 39 2.17 13. 9 29 2.3 11 
12.0 192 173 2.23 24w 11.2 2e.7 194 2739 1321 31.0 23.7 74.5 188 I 62 38 2.w 14. 9 33 2.4 12 

13.0 208 192 2.51 2499 11.7 27.6 111 m  1219 27.9 25.9 76.0 X6 3 63 35 1.95 15. 10 32 2.5 13 
14.0 224 207 2.77 2594 12.1 2b.b 113 3317 1132 25.5 23.6 77.3 221 3 64 a 1.34 lb. 10 3r 9.b 11 
15.0 
16.0 
17.0 

MASS EXCESSES CMeV/c**23: 
PROJECTILE: -4.7 TARGET: -28.6 
COMPOUND NUCLEUS: -3.8 

18.0 
19.0 
20.0 
25.0 
30.0 

FUSION RELATED PARAMETERS1 35.0 
R-BARRIER=10.98 fm V(RB)= 77.1 MeV 40.0 
Q-VALUE= -29.6 MeV 45.0 
L-CRITICAL= 72. 50.0 

-.- _. 
210 222 2.97 2185 12.5 25.7 124 3123 1OSb 23.4 21.7 7a3 237 3 65 32 1.74 17. II 36 2.7 15 
2% 237 3.17 2774 12.9 24.9 133 3225 993 21.6 20.0 79.2 253 3 66 3l 1.M 18. 12 38 2.8 lb 
W2 252 3.37 28M 13.3 24.1 13b 3311 932 29.1 lab 79.9 270 2 67 29 1.W 19. 12 49 2.9 17 

288 266 3.P 2944 13.7 23.5 142 3337 880 18.8 17.4 30.6 266 2 67 aB 1.53 2% 13 41 3.0 13 
3M 231 3.76 3D2h 14.1 22.3 147 3156 324 17.7 lb.4 01.2 392 2 6% w 1.47 21. 14 43 3.1 18 
3i4 296 3.9b 3105 14.5 22.3 152 3516 792 16.6 15.4 31.7 318 2 69 26 1.42 22. 14 45 3.2 19 
400 370 4.95 3476 lb.2 19.9 176 3747 63) 12.9 12.0 33.5 399 1 72 22 1.23 27. 17 53 3.6 23 
ra, 444 5.94 3313 17.7 13.2 1w 3931 323 10.6 9.3 24.7 479 1 74 20 1.10 31. 20 61 3.9 27 

560 513 6.93 4124 19.1 lb.3 215 RIO 452 8.9 8.3 35.5 559 1 76 18 1.09 36. 23 ba 4.3 
640 592 7.92 UM 20.5 15.7 233 4092 396 7.7 7.2 86.1 639 1 W 17 0.93 49. 2b 75 4.6 
720 664 8.91 4b39 21.7 14.3 249 415b 352 6.8 6.3 a.6 719 1 31 lb 0.87 6. 2p 62 4.9 
x0 749 9-W wu 22.9 14.1 2b4 42% 317 6.1 5.6 85.9 799 1 33 15 0.32 49. 31 w 5.2 

0 94 lb 0 on 208 Pb 160 aZw9b lb 0 @I 206 w 

PARAWETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 9. ZT= 82. ZC= 90. (Th) 
NEUTRON NUMBERS: NP= 8. NT=126. NC=134. 

AP+cl/3= 2.520 AT+*l/B= 5.925 
REDUCED MASS NUMBER= 14.86 AP+AT=AC-224. 

INTERACTION RADIUS RINT=12.27 fm RO- 1.45 fm 

MATTER HALF-DENSITY RADII Cfmlr 
CP= 2.42 CT= 6.82 CT+CP= 9.24 C= 1.79 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.78 RT- 6.96 

COULOMB RAUII Cfml: 
RCP= 2.78 RCT= 6.66 RC=RCP+RCT= 9.44 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.438+ZP+ZT/r for r>RC 
VC(r)=VO-K*r*+n for r<RC 
VO= 134.10 MeV K= .04858 n-2.920 
VC(RINT)= 76.9 MeV 

FISSION-TKE= 165. MeV 
ASYMM. FISSION-TKE= 53. nev 

LIQUID DROP PARAMETERS: 
GAMMA- 0.886 llcV/fm*+P PROX-FACTOR= 19.91 NeV 
L-RLD= 77 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 13.09 M&//Z**2 

MASS EXCESSES CMeV/c**Zl: 
PROJECTILE: -4.7 TARGETS -19.5 
COMPOUND NUCLEUS: 21.4 

FUSION RELATED PARAMETERS: 
R-BARRIER=11.09 fm V(RB)= 79.3 McV 
Q-VALUE= -45.7 nev 
L-CRITICAL= 73. 

0Jr ElmEcMEc?w c k ETA LW9a#RSSLBW3lP4P W-LTE9-WEl41EpoulW WI E-EREN-fNTEWlNT 
-- 

1.0 lb 15 0.19 b9l 3.2 193.3 0 0 0 13b.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 32 30 0.39 977 k.6 73.0 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 (8 15 0.58 1197 5.6 59.6 0 0 0 180.0 133.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
k.0 64 W 0.n 1383 6.5 51.6 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 72 61 0.87 Mb7 6.9 43.7 0 0 0 lW.0 133.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 80 74 0.97 lsb 7.3 4b.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 W 82 1.06 lb22 7.6 U.0 23 301 115 125.7 122.0 27.1 70 13 15 131 9.81 6. 4 14 1.1 4 
6.0 96 W 1.16 1694 0.0 42.2 36 b83 42% 98.8 94.k 0.6 31 15 49 114 6.13 7. 5 lb 1.2 5 
6.5 194 w 1.2b 176) a3 40.5 4b loo) 692 a3.0 78.6 48.5 92 12 51 99 4.w 7. 5 17 1.3 6 
7.0 112 lo) 1.35 1831 0.6 39.0 54 1277 918 71.9 67.8 51.0 1UZ 10 54 76 4.11 8. 6 19 1.4 6 

7.5 120 111 1.45 13% 8.9 37.7 61 1513 1114 63.7 59.9 53.2 111 9 Es b33.M a 6 10 1.5 7 
8.0 123 119 I.5 Is58 9.2 s.5 67 1719 1286 57.2 53.6 (1.4 120 3 56 61 3.30 9. 6 21 1.6 3 
8.5 136 12b 1.M 2318 9.5 35.4 73 1900 1437 52.0 4.7 b4.0 129 7 w 573.05 9. 7 23 1.7 8 
9.0 1u 134 1.74 877 9.7 34.4 78 2061 1572 47.7 U.6 64.2 138 6 99 53 2.34 10. 7 24 1.3 9 
9.5 152 141 1.B) 2134 10.0 33.5 83 2205 1692 u.0 41.1 bao 14b 6 59 SO 2.67 10. 3 X 1.8 9 

10.0 lb9 149 1.93 2193 10.3 32.7 33 2%4 1616 40.9 38.2 69.5 1% 5 W 47 2.53 11. 3 2b 1.9 10 
10.5 168 156 2.03 2244 10.5 31.9 92 2451 1539 s.2 35.7 70.9 ib3 5 61 4 2.41 11. 8 27 2.0 10 
11.0 176 lb3 2.13 2291 10.0 31.1 9b 2567 Mb9 35.9 33.4 72.1 172 4 61 43 2.37 12. 9 2a 2.1 11 
11.5 181 171 2.P 2349 11.0 33.5 103 2s3 lus 33.3 31.5 73.1 180 4 62 41 2.21 12. 9 29 2.1 12 
12.0 in 178 2.32 2403 11.3 29.8 101 ~42 1347 31.9 29.8 74.0 183 4 62 40 2.13 13. 9 30 2.2 12 

13.0 208 193 2.51 2499 11.7 B.6 112 2898 1243 a.3 1.3 75.6 
14.0 224 233 2.71 2594 12.2 W.6 118 3932 1154 2b.2 24.4 76.9 
15.0 240 223 2.90 2685 12.6 a.7 125 3143 ion 24.1 22.4 78.0 
16.0 2s 239 3.0~ 277~ 13.0 25.8 131 3257 1010 22.3 20.7 78.9 
17.0 272 253 3.29 29bO 13.4 25.1 137 3339 951 29.7 19.3 79.6 

LB.0 2m 2b7 3.49 2944 13.3 2.4.3 143 3418 898 19.3 13.0 80.3 
19.0 30) 282 3.67 30% 14.2 23.7 143 34W 350 13.2 16.9 80.9 
a.0 a0 297 3.87 3105 14.5 23.1 IS4 3553 333 17.1 15.9 31.4 
25.0 400 371 4.83 3476 lb.2 29.7 178 3795 b4b 183 12.3 33.4 
30.0 4@ 446 5.80 3813 17.8 la9 199 m  533 10.3 10.1 34.6 

S.0 StQ 5T.d 6.n 4124 19.2 17.5 213 4&9 4bl 9.2 3.5 S5.4 569 1 76 19 1.92 31. 23 67 4.1 
40.0 MO 594 7.73 Ul4 20.6 lb.3 235 41s 494 7.9 7.4 86.0 639 178 10 0.94 39. 26 74 4.) 
45.0 720 bb9 am 4bm 21.8 15.4 252 4221 359 7.0 6.5 a.5 719 1 W lb 0.88 43. 23 81 k.7 
50.0 800 743 9.67 (p18 23.0 14.6 167 4274 323 6.3 5.8 86.9 m  182 15 0.33 47. 31 w 5.0 

mvr lw mv - kv/c l/h - x I) w on Ink9 I*v hv lkv - WI lhv-lw-lw- 

it6 3 63 37 1.99 14. 10 P 2.3 13 
221 3 M Xi 1.37 15. 10 24 2.4 14 

iii 3 3bb 65 33 31 1.77 1.69 lb. 17. 11 12 36 37 2.5 2.6 15 lb 
23 2 67 30 1.61 la 12 39 2.7 17 

286 2 67 w 1.56 19. 13 41 2.8 18 
302 268 28 1.49 20. 13 43 2.9 19 
313 2 68 w 1.44 21. 1~ 44 RO 20 
3w 1 71 23 1.25 25. 17 52 3.4 24 
179 1 74 21 1.11 30. 29 60 3.3 23 
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******+****I*********~********~******************~.................................HHI 

I( 95 16 0 an 209 Bi 

-______-________________________________--- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
___-----__----__--______________________~~~ 

ATOWI C NU”6ERSI ZP= 8. ZT= 83. ZC= Yi.(Pa) 
NEUTRON NUMBERS3 NP= 8. NT=126. NC=134. 

AP**i/3= 2.520 AT*zi/3= 5.934 
REDUCED MASS NUMBER= 14.86 AP+AT=AC=225. 

INTERACTION RADIUS RINT=12.28 fm RG= 1.45 fm 

HATTER HALF-DENSITY RADII Cfml: 
C.P= 2.42 CT= 6.83 CT+CP= 9.25 e= 1.79 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 2.78 RT= 4.97 

COULOMB RADII Cfml: 
RCP= 2.7S RUT= 6.6S RC=RCP+RCT= 9.46 

BSS-COLILOMB POTENT I AL C McV 3 : 
VC(r)=l,43S*ZP*ZT/r for r:>KC 
VC(r)=VO-ICxr**n fop r<RC 
VOS 135.41 nev K= .04801 n=2.927 
VC(RINT)= 77.7 “ev 

FISSION-TKE= 168. MeV 
ASY”“. FISSION-TKE= 54. Mcv 

LIQUID DROP PARAMETERS: 
GA”MA= Cl.890 MeV/fmcwZ PROX-FACTOR= 20.00 MeV 
L-HLD= 75 (RGTATING LIQUID DROP LI”ITf 
‘STIFFNESS PARAMETER C= 13.09 M&/Z**2 

“ASS EXCESSES [MeV/c+*21: 
PROJECTILE: -4.7 TARGET: -14.5 
COMPOUND NUCLECIS: 25 . 9 

FUSION RELATED PARAMETERS: 
R-tcARRIER=ll.lG fm V(RH)= 80.2 MeV 
n-VALUE= -47.0 nev 
L-CRITICAL= 73. 

lb0 Um9Bi lb 0 0. 209 a1 

- 

n/u aABEcnEcmt P k ETA LJwsowlsoNslPaw* w-LlEP-(PEl-4llw&Il3A’ TW E-WBl-ENlEwlu1 
-- -___---- 

n n 0 0.00 0. 0 0 0.0 0 lb 15 0.19 691 3.3 101.6 0 0 0 180.0 180.0 0.0 0 
32 30 0.34 977 4.6 73.9 0 0 0 180.0 180.0 0.0 0 
48 45 0.57 1197 5.6 60.4 0 0 0 1m.o 180.0 0.0 0 
M S9 0.76 1383 6.5 52.3 0 0 0 lBo.o 180.0 0.0 0 
72 67 0.86 1467 6.9 49.3 0 0 0 180.0 180.0 0.0 0 

1.0 
2.0 
3.0 
4.0 
4s 

5.0 
5.5 
6.0 
6.5 
7.0 

7.5 
8.0 
8.5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

13.0 
14.0 

- ” 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.08 0. 0 0 0.0 0 
0 0 0 0.M 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

80 74 0.96 15% 7.3 46.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.03 0. 0 0 0.0 0 
88 82 1.05 1622 7.6 U.6 20 250 73 130.6 127.1 24.7 69 I9 u 201 10.02 6. 4 14 1.1 4 
96 W 1.15 1694 8.0 42.7 35 b38 390 101.5 97.1 39.3 01 15 49 119 6.36 7. 5 lb 1.2 4 

104 97 1.24 1764 8.3 41.0 45 %3 657 84.8 80.5 47.6 91 13 52 934.94 7. 5 17 1.3 5 
112 101 1.34 1831 8.6 39.5 53 I2w 886 73.4 69.3 53.3 101 I1 54 79 4.18 8. 6 19 1.4 b 

120 111 1.43 1895 8.9 38.2 6O 1479 1085 64.9 61.0 57.6 111 
128 119 1.53 1958 9.2 37.0 64 lM7 1259 58.2 Ed.6 60.9 IZO 
136 126 1.63 2018 9.5 35.9 72 1871 1412 52.9 49.5 63.6 129 
144 134 1.72 2077 9.8 34.9 77 XQ4 1549 48e4 45.3 65.8 138 
152 141 1.82 2131 10.0 33.9 82 2179 1671 44.7 41.8 67.6 146 

160 149 1.91 21% 10.3 33.1 87 2310 1619 41.6 38.8 69.2 156 
168 156 2.01 244 10.5 32.3 92 2429 1542 38.8 36.2 70.6 163 
176 I63 2.10 2297 10.8 31.5 % 25% 1472 36.4 34.0 71.8 171 
104 171 2.zO 2349 11.0 30.8 100 2634 MO8 34.3 32.0 72.9 180 
192 178 2.29 2100 11.3 30.2 101 2724 1319 32.4 30.2 73.8 188 

9 95 b9 3.69 8. 6 20 1.5 7 
8 57 63 3.34 9. 6 21 I.6 8 
7 3% ! !a  3.07 9. 7 23 1.7 8 
6 59 54 2.86 10. 7 24 1.8 9 
6 60 51 2.b9 10. 8 25 1.8 9 

5 ho 4 2.55 11. 8 26 1.9 10 
5 A, 46 2.42 il. 8 27 2.0 10 
; ;;; U 2.31 12. 9 28 2.0 II 
4 62 42 2.22 12. 9 29 2.1 11 
4 63 40 2.14 13. 9 32 2.2 12 

208 I93 2.49 2499 11.7 29.0 111 2882 1245 29.2 Z.2 75.4 205 
224 208 2.68 2S94 12.2 27.9 118 3018 1156 26.6 24.8 76.7 221 

3 64 38 1.99 14. IO 32 2.3 13 
3 65 3 1.88 15. 10 34 2.4 14 
3 65 33 1.78 16. II 36 2.5 15 
3 66 32 1.69 17. 12 37 2.6 lb 
2 67 30 1.62 18. 12 37 2.7 17 

2 68 29 1.S 19. 13 41 2.8 18 
? *II 28 1.50 20. I3 43 2.9 19 

15.0 210 7.23 2.87 2605 12.6 27.0 125 3135 1079 24.4 22.7 77.8 Z37 
16.0 256 23% 3.06 2774 13.0 %.I 131 3238 1012 22.6 21.0 78.7 253 
17.0 272 2S3 3.25 ab 13.4 25.4 137 3318 952 21.0 19.5 79.5 no 

18.0 288 268 3.44 2944 13.8 24.6 143 34C4 899 19.6 18.2 80.2 286 
19.0 304 282 3.63 W26 14.2 24.0 lw WI 052 18.4 17.1 80.8 YJ~ 
20.0 320 297 3.02 31(15 14.5 23.4 153 = 809 17.3 16.1 81.3 318 
3.0 100 372 4.78 3476 lb.3 20.9 178 3790 647 13.4 12.5 03.3 399 
30.0 48l 446 5.74 3813 17.8 19.1 199 3951 539 11.0 10.2 84.5 479 

3.0 560 520 6.69 4124 19.2 17.7 218 4068 462 9.3 8.6 85.4 ES9 
40.0 MO 591 7.65 4414 20.6 16.5 235 4195 404 8.0 7.5 86.0 b39 
45.0 720 669 8.60 4M 21.8 15.6 252 4222 359 7.1 6.6 86.5 719 
50.0 SO 143 9,s 4918 23.0 14.8 267 4276 323 6.3 5.9 86.8 799 

- - 
2 69 27 I.15 21. 14 u 3.0 20 
J n 24 1.3 25. 17 52 3.4 24 
I ;i 21 I.12 30. 20 60 3.8 28 

* 76 19 1.M 1(. 23 67 4.1 
I m  18 0.94 39. 26 74 4.4 
I 80 17 0.63 43. 28 81 4.7 
I 82 16 0.63 47. 31 89 5.0 

-_-_-----_----__--______________________~~~ -- ---~--__--___--- -____ 
PARAMETERS INDEPENDENT GF BOMBARDING ENERGY ELIU ElAa EC8 anhc P k ETA L’kUsa#,WL6W-Ql&T’-U W-LTU’4’~QTP%WIElA’ TM E+RDI-+NTDPIU~ 

------ ----- 
1.0 lb 15 0.18 691 3.3 115.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

ATOMIC. NUMBERS: ZP= 8. ZT= 92. ZC=lOO.<Fm) 2.0 22 30 0.36 977 4.6 81.9 0 0 0 Es.0 180.0 0.0 0 0 
NEUTRON NUMBERS: NP= 8. NT=146. NC-154. 

0 0 0.w 0. 0 0 0.0 0 
;; . 48 64 45 60 0.53 0.71 1197 18( 5.7 6.6 66.9 57.9 0 0 0 0 0 0 180.0 1m.o 0.0 0 0 0 0.00 0. 0 0 0.0 0 

180.0 180.0 0.0 
0 0 

0 0 0 0.00 0. 0 0 0.0 0 
APr*l/J= 2.520 AT*+1/3= 6.197 4.5 72 67 0.80 1467 7.0 54.6 0 0 0 180.0 lw.o 0.0 0 0 
REDLlC.ED “ASS NUMBER* 14. ‘99 AP+AT=AC=ZSJ 

0 0 0.00 0. 0 0 0.0 0 
. 

5.0 w 75 0.89 1546 7.3 51.8 0 0 0 180.0 180.0 0.0 0 0 
INTERACTION RADIUS RINT=l2.57 fm HO= 1.44 

0 0 0.00 0. 0 0 0.0 0 
fm 5.5 88 82 0.98 lb22 7.7 49.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

6.0 96 90 1.07 1694 8.0 47.3 25 336 14 123.8 120.5 28.1 78 18 48 187 9.n 6. 5 15 1.3 5 
6.5 104 97 1.16 1764 0.4 45.5 39 704 446 W.4 95.5 10.3 90 14 52 123 6.07 6. 5 16 1.4 6 MATTER HALF-DENSITY RADII Cfml: 

CP= 2.42 CT= 7.16 CT+CP= lj.59 F= 1.81 7.0 112 105 1.25 IF31 8.7 43.8 w 1016 705 04.4 80.6 47.8 

7.5 1ZW 112 1.34 10% 9.0 42.3 56 1206 PLB 73.7 70.1 53.1 
8.0 I28 120 1.42 1958 9.3 41.0 M 1520 1124 655.6 62.2 57.2 

1w 12 54 w 4.04 7. 6 18 1.4 7 

EQUIVALENT SHARP SURFAC:E RADII cfm1: 
RP= 2.78 RT= 7.30 

110 IO 56 84 4.15 7. 6 19 1.5 8 
119 9 58 n 3.69 8. 6 21 1.6 8 
1zB 8 59 68 3.3 8. 7 22 1.7 9 
137 7 64 63 3.09 9. 7 23 1.7 10 
146 6 61 59 2.89 9. 7 24 1.8 10 

COULOMB HAUII Cfml: 
RCP= 2.78 RCT= 6.Y& RC=RCP+RCT= ‘9.76 

RYS-COULOMB POTENTIAL CM&l: 
VC(r)=l.438+ZPrZT/r for r>RC 
UC. ( P 1 =VO-)r.*rx*n for r<RC 
VCl= 145.05 “eV K= .04281 n=2.943 
VC(RINlT)= r;4.2 McV 

F ISSION-TKE= 191. MeV 
ASYM”. FISSION-TKE= 56. MeV 

LIQUID DROP PARAMETERS: 
GAMMA- 0.875 “rV/fmit+2 PROX-FACTOR= 19.91 MeV 
L-RLD= 66 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 12.97 “eV,Zir2 

“ASS EXCESSES L”eV/crr21: 
PROJECTILE: -4.7 TARGET: 
C’OMPOUND NUCLEUS: 82.0 

47.2 

FUSIGN RELATED PARAMETERS: 
R-BARRIER=1 1.37 fm V(RB)= 86.7 “PV 
U-VALUE= -39.5 MeV 
L-CRITICAL= 75. 

8.5 136 127 1.51 2018 9.6 39.8 70 1727 1297 59.3 56.1 w.4 
9.0 I44 135 1.64 2077 9.8 38.6 76 1911 lm 54.1 51.1 63.0 
9.5 152 142 I.69 2134 IO.1 37.6 81 2075 1SW 49.7 46.9 65.1 

10.0 lw 150 1.78 21% 10.4 34.6 @b 2Z2 16% 46.1 43.4 67.0 
10.5 168 157 1.87 2244 10.6 35.8 91 265 lM19 42.9 (0.4 68.5 
11.0 176 165 1.96 2297 10.9 34.9 96 2476 lslb W.2 37.8 69.9 
11.5 184 172 2.05 zw9 11.1 3(.2 100 2587 1469 37.8 35.5 71.1 
12.0 192 180 2.14 24W 11.4 23.5 1M 2688 MO8 3.6 33.5 72.2 

13.0 208 195 2.31 2199 11.8 32.1 112 2866 13M 32.0 30.1 74.0 
14.0 224 210 2.49 2594 12.3 31.0 119 3019 1207 29.1 27.3 75.4 
IS,0 240 m  2.67 2685 12.7 29.9 126 3131 1126 26.7 ZJ.0 76.7 
lb.0 254 2w 2.85 2774 13.1 29.0 133 3267 io56 24.6 23.1 n.7 
17.0 272 256 3.03 2&O 13.5 m.1 139 3369 994 22.9 21.5 78.6 

18.0 2B 270 3.20 2944 13.9 27.3 14 3459 939 21.3 20.0 79.3 
19.0 3X s 3.30 3@6 14.3 26.6 151 mO 689 20.0 18.8 80.0 
20.0 310 300 3.36 3105 14.7 25.9 156 913 ms 18.8 17.7 80.6 
3.0 400 375 4.45 376 lb4 23.2 181 3889 676 14.6 13.7 82.7 
30.0 m  150 5.34 3813 18.0 21.2 2W W72 563 11.9 11.1 84.1 

3.0 SO 525 6.23 4124 19.4 19.6 223 4202 4W 10.0 9.4 85.0 
W.0 MO 600 7.12 Ul4 20.7 18.3 242 4X# 422 8.7 8.1 05.7 
43.0 720 675 8.01 1688 22.0 17.3 2J9 4376 375 7.6 7.2 86.2 
50.0 800 750 8.W 4948 23.2 lb.4 275 4436 r)8 6.8 6.4 06.6 

154 6 bl 55 2.72 
163 5 62 52 2.57 
171 5 63 50 2.45 
179 5 63 48 2.34 
188 4 64 46 2.z 

204 kti 43 2.09 
221 3 66 w l.% 

fii 3 3 66 67 38 36 1.86 1.76 
269 3 68 34 1.68 

2% 268 33 1.62 
372 2 69 32 I.55 
318 2 7O 31 1.50 
3w 2 72 26 1.29 
479 1 74 23 I.15 

559 1 76 21 1.05 
6.39 i 78 20 0.n 
719 1 Bo 18 0.91 
m  182 17 0.6s 

10. 8 25 1.9 11 
10. 8 26 1.9 12 
Il. 8 27 2.0 12 
11. 9 28 2.0 13 
11. 9 29 2.1 14 

12. 10 31 2.2 15 
13. 10 33 2.3 lb 
14. II 35 2.4 17 
15. 12 36 2.5 18 
16. 12 38 2.6 19 

17. 13 W 2.7 20 
18. 13 41 2.8 21 
18. 14 43 2.9 22 
23. 17 51 s2 n 
27. 20 58 3.6 31 

31. 23 bs 3.9 
34. 3 72 4.2 
38. m  79 4.5 
41. 31 85 4.7 

lwlu Jkv lltv - JWIC Ilfm - 4 Ib d dn k dw Jw )*v *v -- nrr lw *v- hV - 
----_--..-- 

p+fducTll.E l=l*lon CsnPoLw mrmulEmw8lEn -InlaccMER(FmwL4.Aa MI lb0 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

+*********+i***,~***~~******~~***~*************~*.~ 
Y  97 19 F on 12 c 19 F (I 12 C 19 F PI 12 C 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 9. ZT= 6. ZC- 15.4P ) 
NEUTRON NUHBERS: NP= 10. NT= 6. NC= 16. 

A?*+1/3= 2.668 AT++ l/3= 2.289 ELSCAT (39 dcr 
REDUCED MASS NUMBER= 7.35 AP+AT=AC= 31. 

INTERACTION RADIUS RINT= 8.48 fm RO- 1.71 fm 

NATTER HALF-DENSITY RADII Cfmli 
CP= 2.62 CT= 2.12 CT+CP= 4.74 C= 1.17 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.96 RT= 2.52 

COULOMB RADII Cfml: 
RCP= 2.93 RCT- 2.51 RC=RCP+RCT= 5.44 

1.0 I9 7 0.80 820 1.6 8.5 0 0 0 180.0 180.0 0.0 0 0 0 
2.0 38 15 1.61 IlbO 2.3 6.0 12 1002 714 528 20.4 b3.1 31 7 0 
3.0 57 22 2.41 14ED 2.8 4.9 18 1472 1106 a.4 11.7 74.8 53 4 0 
4.0 76 29 3.21 lb42 3.2 4.3 23 1697 1301 n.3 a2 79.4 74 2 73 
4.5 86 33 3.62 1742 3.4 4.0 a mo la3 18.5 7.1 an.% %3 2 79 

5.0 95 37 4.02 1836 3.6 3.8 26 1828 1218 lb.4 6.3 81.8 93 2 85 
5.5 1% 40 4.42 l%?b 
6.0 114 44 4.82 2012 
b.5 124 48 5.22 w94 
7.0 133 51 5.b2 2174 

7.5 143 56 443 2250 
8.0 152 59 b.43 2325 
8.5 162 63 b.83 23% 
9.0 171 66 7.23 2466 
9.5 181 70 7.63 2534 

3.8 3.6 28 18X5 1107 14.7 5.7 82.7 1M 2 91 
3.9 3.5 m  1914 1015 13.3 5.1 83.3 113 1 96 
4.1 3.3 31 1946 937 12.2 4.7 82.9 122 I 102 
4.3 3.2 33 1974 870 11.2 4.3 81.4 132 I 107 

4.4 3.1 34 1997 812 10.4 4.0 W.8 141 I 113 
4.5 3.0 35 2018 #I 9.7 3.7 %5.2 151 I II8 
4.7 2.9 37 XQb 716 9.1 3.5 85.5 lb1 I 123 
4.8 2.8 3% X62 676 8.5 3.3 ES.? 170 I 12% 
5.0 2.8 39 2Mb Ml 8.0 3.1 %A.0 180 1 133 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=l.438rZP*ZT/r for r>RC 
VC(r)=NO-K*r*+n for r<RC 
vo= 20.09 MeV K= .09109 v2.454 
VC(RINT)= 9.2 MeV 

FISSIGN-TKE= 30. MCV 
aswm. FIssI~~~-TKE= 29. M&J 

LIQUID DROP PARANETERS: 
GAMMA= 0.950 MeV/fm*+2 PROX-FACTOR= 13.99 HeV 
L-RLD= 31 (ROTATINQ LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 26.12 M&//Z*+2 

NASS EXCESSES CM&/c**214 
PROJECTILE: -1.5 TARGET: 0.0 
COMPWND NUCLEUS: -23.8 

FusIoN RELATED PARAMETERS: 
R-BARRIER= 7.76 fm V(RB)= 9.1 McV 
Q-VALUE= 22.3 nev 
L-CRITICAL= 21. 

10.0 1% 74 8.01 2bW 5.1 2.7 40 2079 649 7.6 2.9 86.2 189 I 138 
10.5 200 77 8.44 2bb5 5.2 2.b 42 2490 580 7.2 2.8 864 199 1 143 
11.0 2W 81 8.81 27’2% 5.3 2.6 43 2100 83 b.9 2.7 8b.b 208 1 14% 
11.5 219 (Li 9.24 2790 5.5 2.5 44 2IW Szp b.6 2.5 86.7 218 I 153 
12.0 228 %a 9.M 26% 5.6 2.5 45 2118 507 b.3 2.4 8b.9 ?D 1 156 

13.0 247 96 10.45 2947 5.8 2.4 47 2133 W 5.8 2.2 87.1 24b 1 16% 
14.0 
15.0 
lb.0 
17.0 

la0 
19.0 
20.0 
25.0 
30.0 

266 

iit 
n-l 

342 
361 
380 
475 
510 

103 11.25 m  60 2.3 49 2145 
110 12.05 3189 6.2 2.2 51 n5b 
118 12.84 3294 b.4 2.1 52 2165 
125 I3.M r)pI 6.6 2.1 54 2173 

IiV 14.16 34% 6.8 2.0 56 2181 
140 15.27 a?3 7.0 2.0 xl 2187 
147 lb.07 3h87 7.2 1.9 59 2193 
184 20.0) 4128 8.0 1.7 61 2213 
22124.11 4528 a8 1.6 73 2227 

435 5.3 2.1 87.3 
406 a0 1.9 87.5 
380 4.6 1.8 87.7 
a% 4.4 1.7 87.8 

338 4.1 1.6 87.9 
320 3.9 1.5 88.1 
3n 3.7 1.4 88.2 
243 2.9 1.1 8%.5 
203 2.4 0.9 88.8 

2bs 1 I77 
?4 0 1 196 187 

323 0 206 

342 0 215 
361 0 224 
380 0 233 2 0.89 188.20 71 66 6 
475 0 278 2 0.79 225. 24 %A 7.3 7 
570 0 323 

a.0 645 a7 28.12 4857 9.5 1.4 79 2236 174 2.1 0.8 89.0 bb5 0 3hb 
40.0 7b0 2% 32.14 5242 10.2 1.3 85 2242 152 1.8 0.7 89.1 760 0 409 
45.0 gS 331 &Lb Sb7 10.8 1.3 50 2247 135 1.6 0.6 89.2 856 0 452 
SO.0 950 24% 40.18 5876 II.4 1.2 R 2251 121 1.4 0.6 89.3 950 0 494 

0 0.00 0. 0 0 0.0 0 
IO 4.42 22. 0 0 3.1 2 
6 2.94 33. 0 0 3.4 2 
5 2.31 44. 4 10 3.7 2 
5 2.13 49. 5 16 3.8 2 

4 1.98 53. b 19 3.9 3 
4 1.86 56. b 22 4.0 3 
4 1.76 b3. 7 25 4.1 3 
4 1.67 48. 7 27 4.3 3 
4 1.60 74. 8 29 4.4 3 

3 1.53 79. 8 31 4.5 3 
3 1.4% 81. 9 33 4.6 4 
3 1.42 86. 9 S 4.7 4 
3 1.3% 91. 10 37 4.0 4 
3 1.34 %. 10 39 4.9 4 

3 1.30 101. II 41 5.0 4 
3 1.9 lob. 11 42 5.1 4 
3 1.23 III. 12 44 5.2 4 
3 1.20 117. 12 46 5.3 4 
3 1.17 122. 13 47 5.3 4 

2 1.12 127. 14 51 5.5 5 
2 1.07 137. 15 54 5.7 5 
2 1.03 146. lb 57 5.9 5 
2 1.00 156.16 b0 b.0 5 
2 0.97 1U. 17 63 6.2 6 

2 0.94 lb9. 18 65 6.3 6 
2 0.91 178. 19 68 6.5 6 

2 0.72 259. 29 97 7.9 8 

1 0.66 m.  33 IW 8.5 
I 0.u 330. 38 I21 9.0 
I 0.58 395. 42 132 9.5 
I 0.55 375. 46 143 10.0 

I) 98 19 F on i6 0 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGV 

19 F w lb 0 19 F 01 lb 0 

ATGMIC NUHBERS: ZP= 9. ZT= 8. ZC= 17.(Cl) 
NEUTRON NUNBERS: NP= 10. NT= 8. NC= 18. 

w**i/3= 2.66% AT**l/3= 2.520 ELSCAT (57 des 
REDUCED MASS NUMBER= 8.69 AP+AT=AC= 35. 

INTERACTION RADIUS HINT= 8.74 fm RO= 1.68 fm 

MATTER HALF-DENSITY RADII Cfm3; 
CP= 2.62 CT= 2.42 CT+CPw 5.04 C= 1.26 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.96 RT= 2.78 

COULOMB RADII Cfml: 
RCP= 2.93 RCT= 2.78 RC=RCP+RCT= 5.71 

BSS-COULOMB POTENTIAL CM&34 
VC(r)=1.438rZPrZT/r for r>RC 
VC(r)=VO-C;+r**n far r<RC 
vu= 25.57 MeV K= -10595 n=2.440 
VC(RINT)= 11.9 nev 

FISSION-TKE= 32. MeV 
ASYMN. FISSIMJ-TKE= 32. McV 

LIQUID DROP PARAMETERS: 
GAMMA- 0.950 McV/fm*+Z PROX-FACTOR- 15.03 MoV 
L-RLD= 35 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 22.19 MeV/Z+*Z 

MASS EXCESSES CMeV/c++21: 
PROJECTILE: -1.5 TARGET: -4.7 
CGMPOUND NUCLEUS: -26.6 

FUSION RELATED PARAMETERS: 
R-BARRIER= 7.96 fm V(RB)= 12.0 McV 
Q-VALUE= 20.4 nev 
L-CRITICAL= 26. 

7.0 

1.0 

133 

19 

61 

9 

5~13 

0.73 

2174 

8a 

5.0 

1.9 
2.0 38 17 1.41 1160 2.1 
3.0 57 26 2.2% 1122 3.3 
4.0 7b 35 2.93 lb42 

7.5 

3.8 
4.5 

143 

06 

65 

39 

5.59 

3.3% 

2250 

1742 

5.2 

4.0 

5.0 95 43 3.66 183% 4.2 
5.5 105 4% 4.M 1926 4.5 
40 I14 52 4.40 

8.0 

2012 

Is2 

4.7 
6.5 

69 

124 

5.86 

56 

2325 

4.76 

5.4 

2094 4.0 

8.5 lb2 74 6.23 239b 5.5 
9.0 171 7% 6.60 244h 5.7 
9.5 181 B 6.96 B34 5.9 

10.0 194 81 7.3 2600 6.0 
10.5 200 91 7.m 2k5 6.2 
11.0 209 96 8.06 n?s 6.3 
Il.5 219 100 8.43 2790 6.4 
12.0 22% 104 8.80 2850 6.6 

13.0 241 113 9.53 2967 6.8 
14.0 2bb 122 IO.% 3080 7.1 
Is.0 285 130 10.99 3189 7.4 
16.0 301 139 11.73 m  7.b 
17.0 323 148 12.Y 3397 7.8 

18.0 342 156 13.19 34% 8.1 
19.0 361 lb5 13.93 3593 a.3 
20.0 JD 174 I4.Y 3687 8.5 
25.0 475 217 18.32 412% 9.5 
30.0 570 2bl 21.99 452% 10.4 

a.0 bbs 304 a.65 4897 11.2 
42.0 760 347 29.32 5242 12.0 
45.0 ES5 391 32.9% 5567 12.7 
50.0 9% 434 36.65 5876 13.4 

11.3 a 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
8.0 13 879 621 b2.5 28.3 58.8 28 10 0 14 4.96 19. 0 0 2.9 2 
b.5 21 1432 1078 34.3 15.6 72.9 52 5 0 9 3.09 29. 0 0 3.3 2 
5.1 21 16% 1307 23.8 10.9 78.1 73 3 10 7 2.43 38. 4 13 3.6 3 
5.3 29 17% 1343 20.6 9.4 n.7 83 3 75 6 2.23 42. 5 17 3.1 3 

5.1 32 1895 1257 18.2 8.3 

4.3 

80.9 

39 

93 

2929 

2 

8% 

81 

12.4 

6 

5.7 

2.07 

83.8 

47. 

131 

6 

2 

20 

100 

3.8 

5 

3 
4.8 

1.66 

34 

64. 

1911 

8 

II43 

30 

lb.3 

4.3 

7.4 

4 

81.8 102 2 86 b 1.94 

4.1 

52. 

41 

6 

x.58 

23 

838 

3.9 

11.5 

3 
4.6 

5.3 

36 

84.2 

1957 

141 

1047 

1 

14.8 

105 

b.7 

5 

9.6 

1.60 

112 

68. 

2 

8 

91 

32 

5 

4.4 

1.811 

4 

St. 7 25 4.1 3 
4.4 

4.0 

38 

43 

19% 

1083 

947 

7% 

13.5 

10.7 

b.2 

4.9 

83.3 

84.6 

122 

151 

2 

1 

95 

109 

5 

4 

1.74 

1.53 

59. 

73. 

7 

9 

28 

34 

4.2 

4.5 

4 

4 
3.9 44 21%4 739 10.0 4.6 65.0 lb0 I 114 4 1.4% 78. 9 36 4.b 4 
3.8 46 2124 69% 9.4 4.3 65.3 Im 1 118 4 1.43 82. 10 3% 4.7 4 
3.7 47 2741 Ml 8.9 4.1 85.6 179 1 122 4 1.39 87. 10 39 4.9 4 

3.6 49 2156 42% 8.4 3.8 65.8 I89 1 127 4 1.24 8%. II 41 5.0 5 
3.5 50 2110 59% 8.0 3.6 a.0 199 I 131 4 1.31 93. 11 43 5.1 5 
3.4 52 2183 St1 7.6 3.5 86.2 208 I 135 4 I.27 91. 12 44 5.1 5 
3.3 53 2194 516 7.2 3.3 8b.4 218 1 137 4 1.24 102. 12 4b 5.2 5 
3.3 54 2224 523 6.9 3.2 8b.5 m  1 143 3 1.21 Mb. 12 48 5.3 5 

3.1 57 22l2 183 6.4 2.9 86.0 24b 1 152 3 l.lb 115. 13 51 5.5 5 
3.0 34 2233 449 5.9 2.7 87.1 265 1 Lb% 3 1.11 120. 14 54 5.7 6 
2.9 61 2251 419 5.5 2.5 87.3 234 1 lb% 3 1.07 12%. 15 51 5.9 b 
2.8 63 2763 392 5.1 2.3 87.4 303 1 l7b 3 I.03 137. lb 60 b.0 6 
2.7 bb 2273 369 4.8 2.2 87.6 322 1 132 3 I.00 145.17 b3 b.2 6 

2.7 68 m  249 4.5 2.L 87.7 341 I 191 3 0.97 II& 18 bS 6.4 7 
2.6 m  2290 330 4.3 2.0 87.9 341 0 199 3 0.94 157. 19 6% 6.5 7 
2.5 72 2297 314 4.1 1.9 W.0 380 0 iQ7 3 0.92 165. 19 71 6.7 7 
2.3 81 2324 251 3.2 1.5 88.4 475 0 244 2 0.81 199. 24 84 7.4 8 
2.1 W 2341 249 2.7 1.2 88.7 570 0 231 2 0.74 130. 2% 96 8.0 9 

1.9 96 2553 179 2.3 1.0 88.9 M5 0 317 2 0.68 254.32108 a6 
1.8 lo3 2361 157 2.0 0.9 49.0 766 0 352 2 0.61 283. 36 120 9.2 
1.7 110 23i8 139 1.8 0.8 89.1 895 0 387 2 0.44 345. 40 131 9.7 
1.6 116 2373 125 1.6 0.7 89.2 93 0 421 1 O.S7 339. 45 142 10.2 
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Y  99 19 F on 27 Al 19 F w 27 Al 19 F u 27 111 

PARAMETERS INDEPENDENT OF BGMBARDING ENERGY 
----_-------------------------------------- 

ATGIIIC NUMBERSI ZP= 9. ZT= 13. ZC= 22.(Ti) 
NEUTRON NUMBERS: NP= 10. NT= 14. NC= 24. 

AP++l/3= 2.668 ATr*l/3- 3.000 
REDUCED MASS NUMBER= 11.15 AP+AT=AC= 46. 

INTERACTION RADIUS RINT= Y.26 fm RO= 1.63 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 2.62 CT= 3.05 CT+CP= 5.66 C= 1.41 

EQUIVALENT SHARP SURFACE RN11 Efml: 
RF= 2.96 RT= 3.35 

C:OULOtlB HAD I I C f m  1: 
RCP= 2.93 RET= 3.32 RC=RCP+RCT= 6.25 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=l.438*ZPrZT/r for r>RC 
VC(r)=VO-K*r*+n for I-CRC 
VO= 37.89 MeV K= -12246 n=2.453 
VC(RINT)= 18.2 MeV 

FISSION-TKE= 37. MeV 
ASYMM. FISSION-TkE= 35. nev 

LIQUID DROP PARAMETERS: 
GAMMA= 0.948 tlcV/fn+*2 PROX-FACTOR= 16.78 II& 
L-RLD= 46 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 17.38 MeV/Z+rZ 

MASS EXCESSES CMeV/c+*21: 
PROJECTILE: -1.5 TARGET: -20.6 
C:OtlPOUND NUCLEUS: -44.8 

FUSION RELATED PARAMETERS: 
R-BARRIER= 8.41 fm VlRB)= lY.5 MeV 
Q-VALUE= 22.7 MeV 
L-CRITICAL= . 36 

1.0 19 I1 0.61 820 2.4 18.4 0 0 0 MO.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 38 22 1.23 1160 3.4 13.0 14 573 nb 87.0 52.9 1.5 21 17 0 30 b.w 1s. 0 0 2.8 2 
3.0 57 33 1.84 1422 4.2 10.b 26 1325 95Q 43.8 25.9 &I 49 8 0 lb 3.58 22. 0 0 3.1 3 
4.0 76 45 2.4b lb42 4.9 9.2 33 Lb90 12% 29.7 17.5 75.2 71 5 62 12 2.72 29. 4 lb 3.4 3 
4.5 86 50 2.76 1742 5.2 8.7 38 1810 MC@ 25.b 15.0 77.2 81 4 67 11 2.47 32. 5 19 3.6 4 

5.0 95 h %07 lg36 5.5 8.2 41 1905 1409 22.5 13.2 78.8 92 3 71 10 2.3 3&. 5 21 3.7 4 
5.5 105 61 3.38 1926 5.7 7.9 U 19a? 1281 20.0 11.8 80.0 101 3 75 9 2.13 39. b 24 3.8 4 
40 114 67 3.M 2012 b.0 7.5 47 1017 1174 18.1 10.6 81.0 111 3 79 9 2.a) 43. b 2b 3.9 4 
6.5 124 72 3.9 2V94 6.2 7.2 50 2101 1084 lb.5 9.7 81.8 I21 2 9 8 I.% 47. 7 28 4.1 4 
7.0 133 78 4.30 2174 6.5 7.0 52 2147 1007 15.2 8e9 82.4 131 2 85 8 1.81 49. 7 30 4.2 5 

7.5 143 84 4.bO Z50 b.7 6.7 56 2187 939 14.0 8.2 83.0 140 2 W 8 1.73 52. 8 32 4.3 5 
8.0 152 W 4.91 2325 b.9 6.5 57 2722 831 13.0 7.7 83.5 150 2 92 7 1.M 54 8 31 4.4 5 
8.5 142 R 5.22 2396 7.1 6.3 59 2252 829 12.2 7.2 83.9 lb0 2 95 7 1.60 59. 9 35 4.5 5 
9.0 171 100 5.53 24bb 7.3 6.1 61 ZBO 783 11.4 b.7 81.3 lb9 2 98 7 1.54 61. 9 37 4.6 b 
9.5 181 1% 5.8) 2534 7.5 b.0 63 23M 742 10.8 b.3 84.6 179 2 101 7 1.49 65. 10 39 4.7 b 

10.0 190 112 b.14 2600 
10.5 200 117 b.45 24b5 
11.0 209 123 b.75 2729 
11.5 219 128 7.Ob 27% 
12.0 228 134 7.37 2850 

13.0 247 145 7.B 2967 
14.0 2bb 156 8.bO 3080 
15.0 285 lb7 9.21 31W 
lb.0 x4 178 9.82 a94 
17.0 m  190 lo.u 3397 

la0 342 201 ii.05 349b 
19.0 361 212 11.67 3593 

7.7 
7.9 
8.1 
8.3 
8.4 

8.8 
9.1 
9.4 
9.8 

10.1 

10.3 
10.6 

5.8 b5 2325 
5.7 b7 2345 
5.6 b9 2363 
5.4 71 2379 
5.3 73 2394 

5.1 76 2420 
4.9 w 2442 
4.8 83 24bl 
4.6 86 2478 
4.5 w 2492 

4.3 91 2505 
4.2 94 2517 

704 10.2 6.0 84.9 189 I 104 b 1.45 68. 10 40 4.8 b 
671 9.7 5.7 s.2 190 I 107 b 1.41 72. 10 42 4.9 b 
b40 9.2 5.4 a.4 208 1 110 6 1.37 75. 11 43 5.0 b 
613 8.8 5.1 85.6 217 1 113 6 1.33 78. I1 45 5.1 b 
587 8.4 4.9 35.8 FQ7 I Ilb 6 1.r) 80. 12 47 5.2 7 

542 7.7 4.5 86.2 24b 1 122 5 1.24 8b. 13 3 5.4 7 
5iU 7.1 4.2 8b.5 265 1 127 5 1.19 93.13 52 5.b 7 
49 6.6 3.9 8b.7 2%4 I 133 5 1.15 97. 14 55 5.7 8 
440 6.2 3.6 8b.9 303 1 139 5 1.10 101. 15 58 5.9 8 
414 5.8 3.4 87.1 32’2 1 143 5 1.07 110. lb 61 6.1 8 

391 5.4 3.2 87.3 341 1 149 5 1-U 114. 17 ti b.2 9 
371 5.1 3.0 87.4 360 1 154 4 1.00 GO. 17 M 6.4 9 

20.0 380 E3 12.28 3687 10.9 4.1 97 2527 352 4.9 2.9 87.6 379 1 159 4 0.98 126. 18 b8 6.5 9 
25.0 475 279 15.35 4128 12.2 3.7 109 2% 281 3.9 2.3 88.1 474 1 184 4 0.87 149. 22 81 7.2 11 
a.0 570 355 18.42 a 13.4 3.4 120 2591 2?4 3.2 1.9 88.4 570 0 2te 3 0.79 174. 1 93 7.9 I2 

35.0 bb5 390 21.49 4897 14.4 3.1 131 2609 201 2.7 1.6 88.b 645 0 231 3 0.73 197. 30 104 8.5 
40.0 760 ub 243 5242 15.4 2.9 140 2b23 176 2.4 1.4 @.8 760 0 2% 3 0.68 218. 31 115 9.0 
45.0 88 582 27.63 a7 lb.4 2.7 149 2633 19 2.1 1.2 88.9 BB 0 277 3 0.M 23. 38 125 9.b 
50.0 5% 568 3l.70 S7b 17.2 2.b 157 2b41 140 1.9 1.1 89.1 550 0 299 3 0.M) 254. 41 135 10.0 

#loo 19 F on 40 ca 

_--__-___-____-__--_____________________--- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-___--~---_----_---_-~~--~---~-------~~---~ 

19F on 4OcI 19F o. 4OCa 

ATOMIC NUMBERS: ZP= 9. ZT= 20. ZC= 29.tCu) 
NEUTRON NUMBERS: NP= 10. NT= 20. NC= ‘30. 

AP**l/3= 2.668 AT++1 /3= 3.420 
REDUCEU MASS NUMBER= 12.88 AP+AT=AC= 59. 

1.0 19 13 0.48 820 2.8 28.3 0 0 0 183.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 38 2b 0.97 llbo 4.0 20.0 0 0 0 180.0 100.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 57 39 1.45 1422 4.9 lb.4 26 992 701 61.6 44.2 9.2 43 14 0 29 4.56 17. 0 0 2.9 3 
4.0 76 52 I.94 lb42 5.6 14.2 38 1509 1131 10.9 zB.0 69.6 68 8 Y  20 3.lb 23. 4 15 3.2 4 
4.5 86 58 2.18 1742 6.0 13.4 43 1679 1275 34.8 21.7 72.6 79 7 60 18 2.82 1. 5 18 3.3 4 

INTERACTION RADIUS RINT= 9.72 fm HO= 1.60 fm 

HATTER HALF-DENSITY RADII CfmlF 
CP= 2.62 CT= 3.59 CT+CP= 6.21 C= 1.51 

5.0 95 b4 2.42 1836 b.3 12.7 47 1815 1390 30.3 20.6 74.9 W b b4 17 2.57 29. 5 21 3.5 4 
5.5 105 71 2.M 1926 6.6 12.1 51 1925 1412 2b.8 18.2 7b.b 100 5 67 15 2.37 31. b 23 3.6 4 
6.0 114 77 2.90 2012 b.9 11.6 54 817 UP4 24.1 16.4 78.0 110 4 70 14 2.22 34. b 25 %7 5 
6.5 124 84 3.14 2091 7.2 11.1 58 2091 11% 21.8 14.8 79.1 120 4 73 13 2.W 36. 7 27 3.8 5 
7.0 133 90 3.39 2174 7.5 10.7 61 2160 1109 20.0 13.6 80.0 130 3 76 13 I.% 37. 7 29 3.9 5 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= i.96 RT= 3.95 

CGULOMB RADII Cfml: 
RCP= 2.93 RCT= 3.84 RC=RCP+RCT= 6.77 

7.5 143 97 3.63 2ZO 7.7 10.3 64 2217 1035 18.4 12.5 80.8 139 3 W 12 1.89 42. 7 Jo 4.0 5 
8.0 152 l&I 3.87 2325 8.0 10.0 b7 2267 971 17.1 11.6 81.5 149 3 81 12 1.81 U. 8 32 4.1 6 
8.5 lb2 109 4.11 23% 8.2 9.7 b9 2311 914 15.9 10.8 0.0 I59 3 R3 11 1.73 47. 8 34 4.2 6 
9.0 171 116 4.a 24td 8.5 9.4 72 2SO 863 14.9 10.1 82.5 lb8 3 36 11 1.b7 49. 9 35 4.4 b 
9.5 181 122 4.60 2334 8.7 9.2 75 2-W 817 14.0 9.5 8l.O 178 2 8(r 10 1.61 52. 9 37 4.5 6 

BSS-COULOMB POTENTIAL CMeVl: 10.0 190 129 4.84 2t& 8.9 9.0 77 241b 77b 13.3 9.0 83.4 188 2 90 10 1.56 54. 10 39 4.5 7 
VC:(r)=1.438*ZPrZT/r for r>RC 10.5 200 135 5.08 2bb5 9.1 8.7 80 2444 739 12.6 8.5 83.7 197 2 93 10 1.51 57. 10 40 4.b 7 
VC(r)=VO-Kerrrn for r<RC 11.0 2W 142 5.32 2728 9.3 8.5 82 24b9 7U 11.9 8.1 W.0 207 2 55 9 1.47 59. 10 42 4.7 7 
UC)= 53.48 HeV K= .12534 n=2.510 11.5 219 148 5.S 27% 9.6 8.4 84 2493 675 11.4 7.7 84.3 217 2 97 9 1.43 62. 11 43 4.8 7 
VC(RINT)= 26.6 MeV 12.0 228 IS 5.81 2450 9.8 8.2 86 2514 M7 10.8 7.3 84.6 226 2 59 9 1.39 b5. 11 44 4.9 7 

FISSION-TKE= 45. MeV 
ASVMM. FISSION-TKE= 39. tlev 

LIQUID DROP PARAMETERS: 
GAf’lIlA= 0.951 l4cV/fm*r2 PROX-FACTOR= 18.10 l4eV 
L-RLD= 56 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 15.09 MeV,Z*r2 

13.0 247 lb7 429 2967 10.2 7.9 91 252 597 9.9 b.7 65.0 245 2 103 9 1.33 b9. 12 47 5.1 8 
14.0 266 180 6.77 3080 10.5 7.b 95 2581 554 9.2 6.2 85.4 245 1 107 8 1.27 74. 13 50 5.3 8 
15.0 285 193 7.2b 3189 10.9 7.3 98 2411 517 8.5 5.8 35.8 284 1 111 8 1.22 ni. I4 53 5.4 9 
lb.0 Ju 2% 7.74 3294 11.3 7.1 102 2&b 485 7.9 5.4 86.0 303 1 115 8 1.18 83. 14 S 5.6 9 
17.0 323 219 8.22 33?7 11.6 b.9 106 2657 45? 7.4 5.0 86.3 322 1 11v 7 1.14 88. 15 58 5.7 9 

MASS EXCESSES CMcV/ca+21: 
PROJECTILE: -1.5 TARGET: -33.0 
COMPOUND NUCLEUSr -58.2 

18.0 242 232 8.71 34% 12.0 b.7 109 2676 431 7.0 4.7 8b.5 341 I Ii2 7 1.10 91. Ib 44 5.9 IO 
19.0 361 245 9.19 3593 12.3 6.5 113 2693 (OB 6.6 4.5 86.7 360 I IL 7 1.07 96. 17 b3 b.0 10 
20.0 380 253 9.68 W7 12.6 6.3 116 2m8 359 b.3 4.2 86.9 379 1 130 7 1.04 99. 17 b5 6.2 I, 
25.0 475 322 12.09 4128 14.1 5.7 131 2?& 310 4.9 3.4 87.5 474 1 147 6 0.92 122. 21 77 b.8 12 
xl.0 570 386 14.51 1528 15.4 5.2 145 ZBM 256 4.1 2.8 88.0 %9 1 lb4 5 0.83 140. 25 88 7.5 I4 

FUSIGN RELATED PARAMETERS: 35.0 665 451 lb.93 4W7 lb.7 4.8 157 2829 221 3.5 2.4 88.3 bb4 1 l@l 5 0.77 160. 28 98 8.0 
R-BARRIER= 8.78 fm V(RB)= 27.5 MeV 40.0 760 515 19.35 52)2 17.8 4.5 169 2849 1% 3.0 2.1 Es.5 760 0 1% 5 0.71 174. 32 108 8.5 
Q-VALUE= 23.7 t-L&J 45.0 895 580 2l.n 5Sb7 18.9 4.2 179 St4 172 2.7 1.8 83.7 653 0 211 4 0.67 191. 35 118 9.0 
L-CRITICAL= 43. 50.0 950 bU 24.19 5676 19.9 4.0 198 2876 155 2.4 1.6 88.8 950 0 Z’7 4 0.63 a7. 39 128 9.5 

hV/u bv l!d - w/c l/h - I J J de¶ 6udn I*v I*v HV - nrs lkv ii&- m  - 
---- ___-_ I_----_ 

P=FlWSTilE l=Tm cavK4mmDwaElRsvslEtl-lP -OCmL~ B3l IPF 
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8101 19 F on 56 Fe 

_______--_______-__------------------------ 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
_______-_-____------____________________--- 

ATOMIC NUMBERS! ZP= 9. ZT= 26. ZC- 35.fBr) 
NEUTRON NUMBERS: NP= 10. NT= 30. NC= 40. 

AP**l/%= 2.668 AT**l/3= 3.826 
REDUCED MASS NUMBER= 14.19 AP+AT=AC= 75. 

INTERACTION RADIUS HINT-10.16 fm RO= 1.56 fm 

MATTER HALF-DENSITY RADII Cfal: 
CP= 2.62 CT= 4.12 CT+CP= 6.73 C= 1.60 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.96 RT= 4.35 

COULOMB RADII Cfm3: 
RCP= 2.93 RCT= 4.27 RC=RCP+RCT= 7.20 

BSS-COULOMB PGTENTXAL CM&l: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VC(r)=VO-K+r**n for r<RC 
VO= 65.06 MeV K= .11888 na2.552 
VC(RINT)= 33.1 MeV 

FISSION-TKE= 53. tlcv 
ASYMM. FISSION-TKE= 41. MeV 

LIQUID DROP PARAMETERS: 
GAMMA- O.Y44 HcV/fm+*2 PROX-FACTOR- 18.98 HeV 
L-RLD= 69 (ROTATING LIQUUID DROP LIMIT) 
STIFFNESS PARAMETER C- 13.73 MeV/Z+*:! 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: -1.5 TARGETI -61.4 
COMPOUND NUCLEUS: -70.4 

FUSION RELATED PARANETERS: 
R-BARRIER= 9.17 fin V(RB)= 34.2 McV 
Q-VALUE= 7.6 WA’ 
L-CRITICAL= 51. 

19 F on 56 Fe 19 F o. 5b Fe 

n/u am Em Em/K P k ETA W81w)SllSW-OlP-LP (P-LlEP-WEl4llEFQUEl~’ T#J E-fREN4NTLK’lLU 

1.0 19 I4 0.43 810 3.1 3b.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 38 28 0.84 llbo 4.4 2b.l 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 57 43 1.29 l4D 5.4 21.3 2b 774 521 79.3 61.9 50.4 39 18 38 45 5.M 14. 2 7 2.3 3 
4.0 76 57 1.71 lbu 6.2 18.4 41 1416 lc6l 48.7 37.0 65.b bb 10 51 29 3.56 18. 4 IS 2.1 4 
4.5 8b M 1.93 1742 6.b 17.4 46 1bB 1228 41.1 31.0 b9.5 78 8 56 25 3.12 20. 4 18 2.8 4 

5.0 95 71 2.14 1836 b.9 
5.5 103 78 2s 192b 7.3 
6.0 124 95 2S7 2012 7.6 
4.5 12) 92 2.79 2094 7.9 
7.0 10 W 3.00 2174 8.2 

7.5 I43 lob 3.21 2250 8.5 
8.0 1sZ 113 3.43 x?a 8.8 
8.5 lb2 121 3.6) 2334 9.0 
9.0 171 128 3.86 2166 9.3 
9.5 181 135 4.07 2534 9.6 

10.0 1W 142 4.28 2bm 9.8 
10.5 200 149 4.50 2bbs 10.1 
11.0 209 156 4.71 2nB 10.3 
11.5 219 lb3 4.93 279Q 10.5 
12.0 z8 170 5.14 2850 10.7 

13.0 247 184 5.57 2967 11.2 
14.0 2bb 199 6.00 3080 11.6 

l&S 
117 
15.0 
14.5 
13.9 

13.5 
13.0 
126 
12.3 
12.0 

11.7 
11.4 
11.1 
10.9 
10.6 

10.2 
9.8 

51 1796 1369 35.5 2b.7 72.2 88 7 59 23 2.82 23. 5 20 2.9 4 
54 1933 14B 31.3 23.5 74.4 W b b2 21 2.59 25. 9 22 3.0 5 
60 a47 1493 28.0 21.0 76.0 149 5 b4 19 2.10 27. 6 24 3.1 5 
44 2143 1378 25.3 19.0 77.3 119 4 bb 18 2.25 29. b 2h 3.3 b 
ha 222s 1280 23.1 17.3 78.4 129 4 69 17 2.13 31. 7 27 3.4 b 

72 2294 1194 21.3 15.9 79.4 139 4 71 ib 2.02 33. 7 29 3.5 b 
75 239 1120 19.7 14.7 80.2 149 3 73 15 1.93 a. 8 31 3.6 6 
78 2413 105) 18.3 13.7 80.8 158 3 74 15 I.85 n. 8 a 3.7 7 
81 24b2 9F5 17.2 12.8 81.4 lb8 3 76 14 1.78 39. 8 34 3.0 7 
84 2x6 943 lb.1 12.1 81.9 178 3 78 14 I.72 41. 9 35 3.9 7 

07 2544 894 15.2 11.4 82.4 187 3 80 13 I.M 43. 9 37 4.0 8 
90 2519 853 14.4 10.8 82.8 I97 2 81 13 1.61 45. 10 33 4.1 8 
93 2611 814 13.7 10.2 83.2 207 2 83 13 1.56 47. 10 39 4.2 8 
95 244 779 13.0 9.7 83.5 216 2 85 12 I.52 49. 10 41 4.3 9 
PB 2bbb ?U 12.4 9.3 83.8 226 2 8b 12 1.48 51. 11 42 4.4 9 

103 2?13 689 11.3 8.5 t4.3 245 2 89 11 i.41 s. II 45 4.5 9 
ice 2754 MQ 10.4 7.8 84.0 2b4 2 92 II 1.35 58. 12 47 4.7 10 

15.0 265 213 b.43 3189 12.0 9.5 112 2783 597 9.7 7.2 85.2 283 2 55 10 1.29 u. 13 50 4.8 10 
16.0 304 227 6.86 3294 12.4 9.2 117 1819 540 9.0 6.8 85.5 3w 1 98 10 1.24 bb. 14 52 5.0 II 
17.0 323 241 7.28 3391 12.8 8.9 121 2815 527 8.5 6.3 85.8 322 1 101 10 1.20 69. 14 95 5.2 12 

18.0 342 255 7.71 3494 13.2 8.7 125 2869 497 8.0 5.9 6b.O 341 1 lo4 9 1.14 73. 15 57 5.3 12 
19.0 361 270 8.14 s93 13.5 8.5 129 2890 471 7.5 5.6 86.2 360 1 IM 9 1.13 77. lb 59 5.4 12 
a.0 %o 281 a57 3687 13.9 8.2 133 no9 448 7.1 5.3 86.4 379 I 109 9 1.09 80. lb bl 5.6 13 
25.0 475 35s 10.71 4129 15.5 7.4 150 2981 358 5.6 4.2 07.2 474 1 IZZ 8 0.97 94. 20 72 b.2 IS 
30.0 570 42% 12.85 4528 17.0 b.7 166 3028 198 4.6 3.5 37.7 569 I 133 7 0.87 112. 23 W b.8 17 

35.0 bb5 497 15.m 4w7 18.4 b.2 180 3w 256 4.0 3.0 88.0 w 1 145 b 0.80 12% 27 93 7.3 
40.0 760 567 17.14 5242 19.6 5.8 194 3007 224 3.4 2.6 88.3 759 1 156 b 0.75 141. 33 102 7.8 
15.0 895 638 19.28 5667 20.8 5.5 2O6 310b IW 3.1 2.3 88.5 895 0 lb7 b 0.70 153. 34 111 8.3 
50.0 93 7O9 21.42 5876 21.9 5.2 218 3122 179 2.7 2.0 88.6 950 0 177 5 0.0 167. 37 121 8.7 

YiO2 1Y F on 63 Cu 

_---_____-____-_---_----------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 9. ZT= 29. ZC- 38.(Sr) 
NEUTRON NUMBERS: NP= 10. NT= 34. NC= 44. 

AP++l/3= 2.668 AT**l/3= 3.979 
REDUCED MASS NUMBER= 14.60 AP+AT=AC= 82. 

INTERACTION RADIUS RINT=10.33 fn RO- 1.55 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 2.62 CT= 4.31 CT+CP= 6.93 C= 1.63 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.96 RT= 4.53 

COULOMB RADII Cfalr 
RCP- 2.93 RCT= 4.45 RC=RCP+RCT= 7.37 

BSS-COULOMB POTENTIAL CHcVl: 
VC(r)=1.438*ZP+ZT/r far r>RC 
VC(r>=VO-K*r++n for r<RC 
vo= 70.t.6 PloV K= .11507 n-2.576 
VC(RINT)= 36.3 MA’ 

FISSION-TKE= 58. ncv 
ASYMM. FISSION-TKE= 42. k.V 

LIQUID DROP PARAMETERS: 
GANtlA- 0.943 McV/fm++P PROX-FACTOR= 19.29 
L-RLD= 74 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 13.35 McV/Z*+2 

MASS EXCESSES Ctld’/c+*21: 
PROJECTILE: -1.5 TARGET: -65.2 
COMPOUND NUCLEUS: -76.6 

FUSION RELATED PARANETERS: 
R-BARRIER= 9.31 fm V(RB)= 37.5 II&J 
Q-VALUE- 10.0 nev 
L-CRITICAL= 54. 

t@J 

ah EuIEalEaiiw P k Elk LMISWftSfWlPXllW-LF W-LlE@WEl4lEpoo:ElA’ TMJ E-EREW-BlmPNLT 
- 

1.0 19 IS 0.40 820 3.2 41.1 0 0 0 lm.0 sm.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 38 29 0.m 1140 4.5 29.1 0 0 0 180.0 im.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 57 U 1.21 1422 5.5 23.7 23 b17 389 90.6 73.7 44.7 37 20 35 57 b.0 13. 2 7 2.3 3 
4.0 A u) 1.61 It42 b.4 20.5 40 1327 973 S3.8 42.1 b3.1 65 11 so 33 3.80 17. 4 15 2.b 4 
4.5 84 M 1.81 1742 6.8 19.4 47 1560 1168 B.0 35.1 b7.5 ?? 9 54 23 3.33 19. 4 17 2.7 4 

5.0 95 73 2.01 183b 7.1 18.4 52 174b 1323 38.8 30.1 70.6 88 7 57 24 2.55 21. 5 19 2.8 5 
5.5 105 80 2.21 i92b 7.5 17.5 57 1398 1451 34.1 26.4 73.0 98 4 40 24 2.69 23. 5 21 3.0 5 
6.0 114 88 2.41 2012 7.8 lb.8 62 2424 1957 30.4 23.5 74.8 103 6 62 22 2.49 24. 6 23 3.1 b 
6.5 124 95 2.61 ZW4 8.1 lb.1 M 2130 1443 2?.4 21.2 76.3 119 5 bS 21 2.33 27. 6 25 3.2 6 
7.0 133 102 2.81 2174 8.4 15.5 70 2221 1340 25.0 19.3 77.5 129 4 b7 19 2.20 29. 7 27 3.3 b 

7.5 143 IO9 3.01 22% 0.7 15.0 74 2299 1250 23.0 17.7 78.5 138 4 69 18 2.09 r). 7 28 3.4 7 
8.0 152 117 3.21 2323 9.0 14.5 77 2368 1172 21.3 lb.4 79.4 149 4 m  18 1.99 32. 7 30 3.5 7 
8.5 lb2 124 3.41 23% 9.3 14.1 81 2423 IlU3 19.8 15.2 80.1 158 3 72 17 1.91 34. 8 31 3.6 7 
9.0 171 131 3.U 24U 9.6 13.7 84 2482 1042 18.5 14.2 80.8 lb8 3 74 lb 1.W 3$. 8 33 3.7 8 
9.5 181 139 3.82 2524 9.8 13.3 87 2529 987 17.4 13.4 81.3 173 3 75 lb 1.16 33. 9 34 3.8 8 

lo.0 196 146 4.M 2600 10.1 13.0 90 2512 938 lb.4 12.b 81.8 187 3 77 15 l.m 40. 9 36 3.9 8 
10.5 xl0 ls3 4.22 2665 10.3 12.? 93 2bll 893 15.5 11.9 32.3 1w 3 n IS 1.65 42. 9 3? 4.0 8 
11.0 207 Ibl 4.42 2728 10.6 12.4 96 2b47 852 14.7 11.3 82.7 207 2 m 14 1.44 43. IO 38 4.1 9 
11.5 219 ibB 4.62 2790 10.8 12.1 W 2679 915 14.0 10.7 33.0 216 2 62 14 1.56 (5. 10 40 4.2 9 
12.0 228 175 4.82 2850 11.1 11.9 102 2x8 781 13.3 10.2 83.3 z?b 2 83 13 1.51 47. 10 41 4.2 9 

13.0 247 190 5.22 2767 11.5 Il.4 107 2?bO 721 12.2 9.4 93.9 245 2 86 13 1.44 50. II u 4.4 10 
14.0 2M 204 5.42 3080 11.9 11.0 112 2805 brn 11.2 8.6 84.4 264 2 88 12 1.3 54. I2 4b 4.6 10 
15.0 285 219 6.03 3189 12.4 10.6 117 ZBU 
16.0 3M 234 6.43 3294 12.8 10.3 121 28?? 
17.0 323 248 6.8( LW? 13.2 10.0 126 2906 

18.0 342 263 7.23 3496 13.5 9.7 13 2932 
19.0 361 277 ?A3 3593 13.9 9.4 134 2956 
20.0 38) 292 8.03 387 14.3 9.2 138 2977 
25.0 475 345 10.0) 4128 lb.0 8.2 156 3056 
w.0 570 4s 12.05 4528 17.5 7.5 173 3109 

35.0 645 511 14.94 4897 18.9 6.9 188 314b 
40.0 761) sB( lb.07 5242 20.2 b-5 202 3174 
45.0 895 651 LB.00 5667 21.4 6.1 215 319b 
Jo.0 950 73020.09 587b 22.6 5.8 a7 3213 

625 10.4 8.0 84.8 283 2 91 12 1.32 $1. 13 49 4.7 11 
mb 9.7 7.4 85.2 301 2 94 I1 1.27 60. 13 51 4.9 12 
551 9.1 7.0 85.5 322 1 94 11 1.23 M. 14 53 5.0 12 

521 8.5 6.6 85.7 341 1 94 10 1.19 67. 15 5s 5.2 13 
493 8.0 b.2 86.0 360 1 101 IO 1.15 70. IS 59 5.3 13 
4b9 7.6 5.9 86.2 379 1 la3 10 1.12 73. lb bo 5.4 14 
375 6.0 4.6 87.0 474 1 115 9 0.B 89. 20 71 b-0 lb 
312 5.0 3.8 87.5 569 1 125 8 0.89 103. 23 81 6.6 18 

248 4.2 3.3 87.9 bb4 1 135 7 0.83 116. 26 90 7.1 
234 3.7 2.8 88.2 759 1 14.5 7 0.76 131. 30 100 7.6 
x4 3.3 2.5 89.4 Em 0 IS 6 0.72 142. 33 107 8.1 
167 2.9 2.3 BgS 950 0 lb4 6 0.68 IS. 36 118 8.5 

w#lu m  lw - lwlc llh - x * d ar (a b&4 w . !  M *v -m llBv-w-lw- 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

*103 19 F on 92 MO 19F 4” 92h 19F M 92L 

-_______________________________________--- 
PFIKCINETERS INDEPENDENT OF BOMBARDING ENERGY 
-_-_____-_________-_____________________--- 

AT0flIC NUMBERS8 ZP= 9. ZT= 42. ZC= 51.(Sb) 
NEUTRON NUMBERS: NP= 10. NT= 50. NC:= 60. 

AP+*l/3= 2.668 AT**1 /3= 4.514 
KEDUCED MASS NUMBER= 15.75 AP+AT=AC=lll. 

INTERACTION RAUIUS KINT=lO. 91 fm R6= 1.52 fn 

nc)TTER HALF-DENSITY R&D11 Cfml: 
CP= 2.62 CT= 5.00 CT+CP= 7.62 ?= 1.72 

EQUIVALENT SHCIRP SURFACE RADII Cfml: 
RP= 2.96 RT- 5.20 

CUUL0tlB RADII Cfml: 
KCP= 2.?~3 RCT= 5.08 RC=KCP+RCT= 8.00 

BSS-CGULOMB POTENTIAL CMeVl: 
VC(r)=1.438*2P*ZT/r fnr r>RC 
VC(r)=Vcl-k’xr**n for r<RC 
V0= 93.30 NeV K= .09732 n=2.475 
VC(RINT)= 49.S MeV 

FISSION-TKE= 80. Mev 
ASYMM. FISSION-TEE= 47. nev 

LIQUID DROP PARAMETERS: 
GhMMPI= 0.941 MeV/f,,,s+2 PROX-FACTOR= 20.31 MeV 
L-RLD= 83 (ROTATING LIQUID DROP LI,,IT) 
STIFFNESS PARAMETER C= 12.40 MeV/Zsr2 

MCISS EXCESSES CMeV/c#x21: 
PROJECTILE: -1.5 TARGET: -87.5 
C:UMPOUND NUCLEUS: -81.3 

FLISION RELATED PARAMETERS: 
R-BF\KRXER= Y.81 fa V(RB)= 51.4 McV 
Q-VALUE= -7.7 nev 
L-CRITICRL= h3. 

-----_------- -__ --_--__ - 

ELJU aa8 EL-n ML% , k EM UMsMRs6NspwIWJ (P-LTEP~PET~TEFWEVI’ Ml E+lRlDPlUl 
----__----_-__----_--_-______ 

1.0 19 lb 0.32 820 3.4 59.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 38 31 0.63 1160 4.9 42.1 0 0 0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 5-J 47 0.95 1422 6.0 34.4 0 0 0 1m.o 180.0 0.0 0 0 0.m 0. 0 0 0.0 0 
4.0 lb 63 1.26 lb42 6.9 29.8 34 824 544 81.9 70.7 49.0 57 

*i 4: 
A5 5.41 13. 3 13 2.0 4 

4.5 86 71 1.42 1742 7.3 28.1 43 1159 820 65.8 55.9 57.1 71 14 49 51 4.27 14. 4 15 2.1 4 

5.0 55 79 1.58 lR% 7.7 2b.b 51 1425 lO4O 55.2 4b.b b2.4 83 I2 5.3 U 3.64 lb. 5 I8 2.3 5 
5.5 105 87 1.74 1926 8.1 25.4 57 lb41 1221 47.7 40.1 bb.l 95 IO 56 39 3.23 17. 5 19 2.4 5 
A.0 114 94 1.90 2012 8.4 24.3 63 1821 1371 42.0 35.2 69.0 IO5 8 59 35 2.93 18. 5 21 2.5 A 
6.5 124 102 2.05 Z#4 8.8 23.3 A9 1973 149U 37.6 31.4 71.2 I16 7 61 33 2.70 20. A 23 2.6 6 
7.0 133 110 2.21 2174 9.1 22.5 74 2103 15% 34.0 1.4 73.0 127 6 63 30 2.52 22. A 25 2.7 6 

7.5 143 118 2.37 2.250 9.4 21.7 78 2216 lU7 31.1 25.9 74.5 137 b 65 29 2.37 23. 7 26 2.8 7 
8.0 152 126 2.53 2325 9.7 21.0 83 2314 1357 28.6 23.8 75.7 147 5 bb 27 2.24 24. 7 28 2.9 7 
8.5 lb2 134 2.69 2394 10.0 20.4 87 NO 1277 26.5 22.0 76.8 157 5 bB 26 2.14 2b. 7 29 3.0 8 
9.0 171 142 2.84 Nb 10.3 19.8 91 2477 1206 24.7 20.5 77.7 lb7 4 b9 25 2.01 27. 8 30 3.1 8 
9.5 181 150 3.00 Z34 10.6 19.3 95 Z54b 1142 i-3.1 19.2 78.5 176 4 70 24 1.9b 28. 8 32 3.2 9 

10.0 190 157 3.16 26oi 10.9 18.8 98 2bO7 1065 21.7 18.0 79.2 I86 4 7, 23 1.89 30. 9 33 3.3 9 
10.5 ZW lb5 3.32 zM5 Il.2 18.4 IO2 2663 IO33 20.5 17.0 79.8 I96 4 73 22 1.82 31. 9 34 3.4 9 
11.0 Zw 173 3.4 2728 11.4 17.9 IO5 2713 98b 19.4 16.1 80.3 XM 3 74 21 1.76 33. 9 JI 3.5 10 
11.5 219 181 3.63 2790 II.7 17.b 1oB 27bO 9U 18.4 15.3 80.8 215 3 75 

7k 
21 1.71 34. 10 37 3.5 10 

12.0 228 1W 3.79 2850 11.9 17.2 112 ZW2 9M 17.5 14.5 81.3 Z5 3 20 1.M 35. 10 38 3.b IO 

13.0 247 205 4.11 29b7 12.4 lb.5 I18 i%M gj5 16.0 13.2 82.0 244 3 78 I9 1.57 38. I1 10 3.8 1, 
14.0 266 22Q 4.43 T)Bo 12.9 15.9 124 2940 775 14.7 12.2 82.7 2b4 2 80 18 1.50 41. 11 43 3.9 12 
15.0 285 236 4.74 31W 13.3 15.4 129 2996 723 13.) 11.3 83.2 2B3 2 82 I7 1.43 43. 12 45 4.1 12 
IA.0 m  252 5.06 3294 13.8 14.9 135 m  A78 12.6 10.5 83.7 3M 2 84 17 1.38 db. 13 47 4.2 13 
17.0 93 2b8 5.37 3397 14.2 14.4 MO 3i& 658 11.8 9.8 84.1 321 2 86 16 I.33 49. 13 49 4.3 13 

18.0 342 283 5.b9 349b 14.6 14.0 145 3124 m  11.1 9.2 84.5 343 i 87 15 1.28 51. 14 51 4.5 14 

19.0 361 299 A.01 3993 15.0 13.7 150 3158 571 10.4 8.7 81.8 359 2 W 15 1.24 9. 15 53 4.b 15 
20.0 3W 315 6.32 3687 15.4 13.3 I54 3188 542 9.9 8.2 ES.1 379 2 91 I5 I.20 56. 15 55 4.7 15 
25.0 475 394 7.90 4128 17.2 11.9 176 3303 431 7.8 A.4 &I 474 I 98 I3 1.06 68. 19 65 5.3 I8 
30.0 570 472 9.18 4528 18.9 10.9 155 3379 361 b.4 5.3 86.8 5b9 I l&a I1 0.95 80. 22 75 5.8 20 

35.u hb5 551 11.06 4W7 20.4 10.1 212 3433 310 5.4 4.5 87.3 bb4 I 113 I1 0.87 91. 25 84 6.3 
40.0 760 A30 12.M 5242 21.8 9.4 228 3474 271 4.7 3.9 87.b 759 I 119 IO 0.81 101. 28 92 6.7 
45.0 855 709 14.22 sb7 23.1 8.9 243 3505 241 4.2 3.5 87.9 854 1 126 9 0.76 111. 31 101 7.1 
50.0 550 787 15.s 5876 24.4 8.4 257 35% 217 3.7 3.1 88.1 949 I 132 9 0.72 120. 35 109 7.5 

#104 19 F on 108 As 

PCIRAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-_____--__-_____________________________--- 

ATOMIC NUFIBERS: ZP= 9. ZT= 47. ZC= S&.(Ba) 
NEUTRON NUMBERS: NP= 10. NT= 41. NC= 71. 

AP**l/3= 2.6&S ATwi/3= 4.762 
RE@LICEi? MASS NUMBER= 16. lh AP+AT=AC=127. 

INTERACTION RADIUS RINT=ll.lS fn RO= 1.50 fm 

MATTER HI)LF-UENSITV RADII Cfml: 
CP= 2.62 CT= 5.32 I;T+CP= 7.94 C= 1.75 

EDUIVALENT SHhRP SURF-CICE RADII Cfml: 
HP= 2.9.5 RT= 5.50 

couLClna HAD11 Cfm,: 
RCP= 2.93 RCT= 5.34 RC=R‘P+RCT= 8.26 

BSS-CUULOMB POTENTIPlL CMoVlr 
VCtr)=1.438*ZP*ZT/r for r,RC 
VC (r ) =VO-Krr++r, for rCRC 
vu= 100.95 M&J K= .69074 n=2.701 
Vi(RINT)= 54.4 MeV 

FISSION-TKE= 89. MeV 
ASYMM. FISSION-TKE= 48. MeV 

LIQUID DR0P P#?AMETERS: 
GAMMfi= 6.928 MeV/fmc+Z PROX-FACTOR= 20.46 MeV 
L-RLD= 88 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARC)METER C= 12.OP M&/2*+2 

MASS EXCESSES CMcV/c++21: 
PROJECTILE: -1.5 TARGET: -87.6 
COMPOUND NUCLEUS: -82.4 

FLISION RELATED PARAMETERSI 
R-BARRIER-10.05 fm V(RB)= 54.3 McV 
Q-V&LUE= -6.7 nev 
L-CRITIC:AL= 67. 

19 F 0” 108 h 19 F on 108 k 

_---___-_--_- ----- ----~-----_I_____ 

ah EM EC# EclvvC p k ETA LlWS#ffWLSW+2l(P-lP CW.TWEl%!lEFWETA’ TW E-ERBCOllEWlMT 
_--_-__-_..-_-- -----_ ---..-__--------- _____ -_ ___ 

1.0 19 lb 0.30 820 3.5 M.6 0 0 0 1m.o lm.o 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
2.0 38 32 0.59 It&O 5.0 47.1 0 0 0 ml.0 l&O 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 57 48 0.89 1472 6.1 38.5 0 0 0 183.0 180.0 0.0 

65 1.19 lM2 7.1 33.3 31 bsb 108 93.5 83.5 43.2 ; 2: 4: 
0 0.00 0. 0 0 0.0 0 

4.0 76 84 A.38 11. 3 12 1.9 4 
4.5 86 73 1.34 1742 7.5 31.4 42 1032 716 73.) b4.5 53.2 70 lb 48 h3 4.76 12. 4 15 2.0 5 

5.0 95 81 1.48 l@b 7.9 29.8 50 1329 9b2 61.2 53.1 59.4 82 13 52 9 3.96 14. 4 17 2.2 5 
5.5 105 W I.63 1926 8.3 28.4 58 1572 1163 9.5 45.3 b3.8 94 10 55 46 3.47 15. 5 19 2.3 A 
6.0 I14 97 1.78 2012 8.7 27.2 M 1774 1331 16.0 39.6 67.0 lffi 9 58 41 3.12 lb. 5 20 2.4 A 
A.5 124 105 1.93 ZW4 9.0 26.1 70 1944 1472 41.0 35.2 69.5 116 b MI 38 2.86 17. 6 22 2.5 7 
7.0 133 113 2.m 2174 9.3 25.2 75 2089 1594 37.0 31.7 71.5 126 7 A1 35 2.b5 19. b 24 2.6 7 

7.5 143 121 2.23 us0 9.7 24.3 Bu iZ15 1562 33.7 28.8 73.1 136 b b3 33 2.49 20. 7 25 2.7 8 
8.0 152 129 2.38 2325 10.0 23.5 85 2325 Mb5 31.0 26.5 74.5 I& 6 b4 31 2.3 21. 7 27 2.8 8 
8.5 fh2 137 2.52 2396 10.3 22.8 W 2422 1379 28.7 24.5 75.7 15b 5 Y  29 2.23 22. 7 28 2.9 9 
9.0 171 145 2.67 24bb 1O.b 22.2 94 2508 13X2 26.7 22.8 76.7 Ibb 5 A7 28 2.13 24. 8 29 3.0 9 
9.5 181 153 2.82 2534 10.9 21.6 98 2581 I233 24.9 21.3 77.5 17b 4 b8 27 2.O4 25. 8 31 3.0 9 

10.0 190 lb2 2.97 2600 11.2 21.1 IO2 2b53 1172 23.4 20.0 78.3 186 4 69 26 1.96 26. 8 32 3.1 10 
10.5 2W 170 3.12 2bb5 11.5 20.6 IO5 2716 lllb 22.1 18.8 79.0 196 4 70 25 1.89 27. 9 3) 3.2 10 
11.0 i$9 178 3.27 27% 11.7 20.1 IO9 2773 l&5 a.9 17.8 79.b iOh 3 71 24 1.83 29. 9 34 3.3 I1 
11.5 219 186 3.41 m  12.0 19.6 113 m4 1019 19.8 lb.9 a.1 215 3 72 23 I.77 38. 9 35 3.4 II 
12.0 Pe 194 3.56 2850 12.2 19.2 I16 2872 976 18.8 lb.0 6Q.b 225 J 73 23 1.72 31. IO 37 3.4 12 

13.0 247 210 3.86 2967 12.7 18.5 123 1956 901 17.1 14.6 81.4 2U 3 75 21 Lb3 33. I1 39 3.6 12 
14.0 266 22h 4.16 3080 13.2 17.8 129 3027 837 15.7 13.4 82.1 263 3 77 20 1.55 Y.  11 41 3.7 13 
15.0 igg 242 4.45 3189 13.7 17.2 135 3089 781 14.6 12.4 82.7 283 2 78 20 1.48 38. 12 43 3.9 14 
16.0 3O4 259 4.75 325’4 14.1 lb.7 140 3143 732 13.5 11.5 83.2 3O2 2 @I 19 1.42 4O. 13 45 4.0 15 
17.0 323 275 5.06 2397 14.6 lb.2 146 3190 b89 12.6 10.8 83.7 321 2 82 18 1.37 43. 13 47 4.1 15 

18.0 342 291 5.34 34% 15.0 15.7 151 3233 b51 11.9 10.1 84.1 34O 2 E3 17 1.32 45. 14 50 4.2 16 
19.0 361 397 5.M 3593 15.4 15.3 156 3271 bib 11.2 9.5 84.4 359 2 85 17 1.26 47. 14 9 4.3 17 
20.0 38) 323 5.94 3687 15.8 14.9 161 3305 58h 10.6 9.0 84.7 378 2 86 16 1.x 49. 15 53 4.5 17 
25.0 475 404 7.42 4128 11.7 13.3 184 3433 W 8.3 7.1 85.9 474 1 93 14 1.O9 59. 18 63 5.0 21 
3.0 570 485 8.91 4528 19.4 12.2 2Q4 3519 3% 6.8 5.8 %.A 5b9 1 99 I3 0.98 70. 21 72 5.5 23 

35.0 MS 56610.39 489, 20.9 11.3 222 380 334 5.8 4.9 87.1 AA4 1 105 12 0.90 80. 25 81 5.9 
40.0 7b0 A46 11.88 5242 22.4 10.5 239 3625 293 5.0 4.3 87.5 759 1 I10 11 0.84 w. 28 w 6.3 
45.0 8s m  13.3b 9567 2x7 9.9 255 3&O 260 4.5 3.8 87.8 854 1 116 10 0.78 lg. 31 97 b.7 
50.0 93 808 14.ES 5876 25.0 9.4 270 3688 234 4.0 3.4 88.0 949 I 121 lo 0.74 m.  34 lrn 7.1 

--~_----_.--~- ---__I---- 
kVJu f!,” h” - IlrVJc ,J+. -- 4c * b de, dn dr, NV w tkv - MI I*v iw- *I! - 
-~- -- ------- 
F=FtumnlE l=wl8El c=cmFum cmoruruEIRm IpQI#)TBpoINlUKZNlERLFI#ssL~ nm 19F 
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,~****,*****C++*,*********~**~******~*~*.~~*****~~ 

Y105 19 F on 140 Cc 

___________--_______----------------- ------ 

PARAMETERS INDEPENDENT OF EGMBARDING ENERGY 

ATGMIC NUMBERS: ZP- 9. ZT= 58. ZC- 67.(h) 
NEUTRON NUMBERS: NP= 10. NT= 82. NC= 92. 

cIp**i /3= 2.668 AT+*l/3= 5.192 
REDUCED MASS NUMBER= 16.73 AP+AT=AC=159. 

INTERACTION RADIUS RINT311.64 fm RO= 1.48 fm 

MATTER HALF-DENSITY RADII Cfn35 
CP- 2.62 CT= 5.87 CT+CP= 8.49 C= 1.81 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.96 RT= 6.04 

COULOMB RADII Cfml: 
RCP= 2.93 RCT- 5.82 RC=RCP+RCT= 8.74 

BSS-COULOMB POTENTIAL CtkVlr 
VC(r)=l.438rZP+ZT/r for r>RC 
VC(r)=VO-Kzr+ffn for r<RC 
VO= 116.95 tlcV K= .07792 n-2.762 
VC(RINT)= 64.5 Md 

FISSION-TKE= 111. MeV 
ASYMM. FISSION-TKE= 52. l-WV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.910 M+J/fm+*Z PROX-FACTOR= 20.70 McV 
L-RLD= 87 (ROTATING LIQUID DROP LINIT) 
STIFFNESS PARAMETER C= 11.68 M&‘/Z**2 

MASS EXCESSES TMeV/c++21: 
PROJECTILE: -1.5 TARGETr -88.2 
COHPOUND NUCLEUS: -67.3 

FUSION RELATED PARAMETERS: 
R-BARRIER-lo.48 fm V(RB)= 66.6 McV 
Q-VALUE= -22.4 MeV 
L-CRITICAL= 74. 

19F uI(ocI 19 F I 140 Ce 

EL/u EwErnEoinc l k ETA LWso#RSFlB(pQ(W-L9 W-LlEP-WEl4loplDlEl8’ l&l E-wBl-WlEWNLl 

1.0 19 17 0.26 820 3.7 82.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 38 33 0.52 llbo 5.2 9B.I 0 0 0 190.0 lBo.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 57 50 0.78 1422 b.3 47.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
4.0 76 b7 l.oI lb42 7.3 41.1 lb 171 lb 137.3 131.5 21.3 48 28 36 2l5 13.50 9. 3 10 1.5 4 
4.5 86 75 1.17 1742 7.0 3&7 34 644 397 97.2 89.4 41.4 65 20 45 102 A51 IO. 4 13 1.6 4 

5.0 95 84 1.30 1836 8.2 3k8 4b 1Olb 702 77.8 70.5 51.1 W 16 50 n 4.93 11. 4 15 1.8 5 
5.5 1% 92 1.43 192b 8.6 S.0 55 1319 952 65.4 54.7 57.3 92 13 54 64 4.11 12. 5 17 1.9 b 
6.0 I14 loo 1.56 2012 9.0 35.6 62 1570 II&4 56.b 50.6 b1.7 103 11 51 56 3.bO 13. 5 19 2.0 b 
6.5 124 109 1.69 2094 9.3 32.2 b9 17CZ 13% 49.9 44.5 b5.0 I14 9 59 513.21 14.b212.1 7 
7.0 133 117 1.82 2174 9.7 31.1 76 1963 1496 U.7 39.7 b7.b 125 8 bl 4b 2.97 15. b 22 2.2 8 

7.5 I43 125 1.95 2250 10.0 30.0 81 2120 1617 40.5 35.9 69.7 135 7 62 43 2.76 lb. 6 24 2.3 0 
8.0 152 134 2.08 ?325 10.3 29.1 87 2257 lb31 37.1 32.8 71.5 Mb b b3 44 2.59 17. 7 25 2.4 9 
8.5 lb2 142 2.21 239b 10.7 28.2 92 i377 156 34.1 30.2 72.9 156 b 65 39 2.44 18. 7 26 2.5 10 
9.0 171 151 2.34 2166 11.0 27.4 97 H84 1450 31.7 28.0 74.2 166 5 bb 3b 2.32 19. 7 27 2.5 10 
9.5 181 159 2.47 2% 11.3 2b.7 101 ?sBo 1374 29.5 2b.l 75.2 176 5 b7 35 2.22 20. 8 29 2.b 10 

10.0 190 lb7 2.60 2bM 11.6 26.0 lob 2&b 1305 27.? 24.4 76.2 IS 5 68 33 2.12 21. 8 30 2.7 11 
10.5 200 176 2.73 2bb5 11.9 
11.0 209 I84 2.115 27a 12.1 
11.5 219 I92 2.1 2790 12.4 
12.0 22E 201 3.11 2850 12.7 

13.0 247 217 L37 29b7 13.2 
14.0 264 234 3.u 3wo 13.7 
15.0 285 251 3.89 3lW 14.2 
16.0 304 268 4.15 3294 14.6 
17.0 s3 iu4 4.41 ii397 15.1 

18.0 342 301 4.67 N’b 15.5 
19.0 361 318 4.93 3593 15.9 
20.0 380 335 5.19 3687 lb.4 
25.0 475 418 b.49 4124 18.3 
30.0 510 502 7.79 453 20.0 

35.0 bm 586 9.08 4497 21.6 
40.0 760 bb9 LO.38 5242 23.1 
45.0 655 753 11.68 5567 24.5 
50.0 WI 836 LZ.pB 9876 25.9 

25.4 110 2744 1243 2b.o 23.0 77.0 15s 4 69 32 2.o4 22. 9 31 2.8 11 
24.8 114 2815 1186 24.6 21.7 77.7 m  4 70 31 1.97 23. 9 32 2.9 12 
24.2 118 2879 1135 27.3 20.5 m.4 215 4 m  30 1.90 ?(. 9 33 2.9 12 
23.7 122 2933 1087 72.1 19.5 73.0 224 4 71 29 1.85 25. 10 34 3.0 13 

22.8 129 3042 lw4 20.1 17.7 80.0 244 3 73 27 1.74 27. 10 37 3.1 14 
22.0 136 3132 932 18.4 lb.2 40.8 lb3 3 74 26 1.b5 29. II 39 3.3 15 
21.2 142 32W 8m 17.0 15.0 81.5 282 3 76 25 1.58 31. 12 41 3.4 W 
20.5 148 3274 815 15.8 13.9 82.1 3oz 2 77 24 1.51 33. 12 43 3.5 lb 
19.9 154 3334 767 14.7 13.0 82.6 321 2 78 23 1.45 34. 13 45 3.6 17 

19.4 lb0 3389 725 13.8 12.2 s3.1 310 2 W 22 1.10 3b. 13 47 3.7 18 
18.9 164 wb 687 13.0 11.4 53.5 359 2 80 n 1.35 38. I4 49 3.9 19 
18.4 171 34m b52 12.3 10.8 83.9 378 2 82 20 1.31 40. 15 w 4.0 20 
lb.4 196 3639 522 9.b 8.4 65.2 474 1 87 18 1.15 49. 18 W 4.5 23 
15.0 218 3744 435 7.9 b.9 86.1 569 1 92 lb 1.03 57. 21 68 4.9 2b 

13.9 23 ma 372 b.7 5.9 86.7 bb4 1 96 15 0.94 M. 24 76 5.3 
13.0 256 3879 326 5.8 5.1 87.1 759 1 loo 14 o.BB n. 27 a4 5.7 
12.3 273 3923 ?w 5.1 4.5 87.4 654 1 105 13 0.1 80. 30 92 b-1 
11.6 289 3959 2bl 4.6 4.1 87.7 949 1 lo8 12 0.78 87. 33 99 6.4 

W106 19 F on 154 Sn 

-___-________-_-____----------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

19 F on 154 N 19 F an 154 4 

ATOMIC NUMBERS: ZP= 9. ZT= 62. ZC= 71.(Lul 
NEUTRON NUMBERS: NP= 10. NT= 92. NC=lOZ. 

AP+*l/3= 2.668 AT+*l/3= 5.360 
REDUCED MASS NUMBER= 16.91 AP+AT-A&173. 

INTERACTION RADIUS RINTx11.83 fm RO= 1.47 fm 

MATTER HALF-DENSITY RADII CfnlL 
CP= 2.62 CT= 6.OY CT+CP= 8.71 C= 1.83 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.96 RT= 6.25 

COULOMB RADII Cfml: 
RCP= 2.93 RCT= 6.00 RC=RCP+RCT= 8.92 

BSS-COULOMB POTENTIAL LMrVJf 
VC(r)=l.438*ZP*ZT/r for r>RC 
VC(r)-VO-K*r**n for rCRC 
VO= 122.28 tleV K= .07368 n=2.780 
VC(RINT)= 67.9 MdJ 

FISSION-TKE= 119. tlev 
ASYHH. FISSION-TKE- 53. tldJ 

LIQUID DROP PARAMETERS: 
GAtltlA- 0.897 MeV/fn**2 PROX-FACTOR- 20.64 HcV 
L-RLD- 87 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 11.55 MeV/Z+*Z 

MASS EXCESSES CNeV/c*+Zl: 
PROJECTILE: -1.5 TARGETS -72.1 
COMPOUND NUCLEUS: -55.5 

FUSION RELATED PARAMETERS: 
R-BARRIER-10.65 fm V(RB)= 70.0 ncv 
Q-VALUE- -18.1 McV 
L-CRITICAL= 76. 

1.0 
2.0 
3.0 
4.0 
4.5 

5.0 
5.5 
6.0 
b.5 
7.0 

7.5 
8.0 
8.5 
9.0 
9.5 

30.0 
10.5 
11.0 
11.5 
12.0 

13.0 
14.0 
15.0 
lb.0 
17.0 

18.0 
19.0 

iii 
30.0 

35.0 
40.0 
45.0 
50.0 

19 17 0.25 820 3.7 87.9 0 0 0 180.0 180.0 0.0 
38 34 0.50 IlbO 5.2 b2.1 0 0 0 180.0 18D.o 0.0 
57 51 0.75 1422 6.4 50.7 0 0 0 180.0 f80.0 0.0 
76 68 1.04 lb42 7.4 43.9 0 0 0 180.0 180.0 0.0 
ah 76 1.12 1742 7.8 41.4 34 u)3 285 107.4 LOO.5 36.3 

95 85 1.25 1836 8.3 39.3 43 901 b13 84.3 77.4 47.8 
la5 93 1.37 193 8.7 37.5 53 1230 881 70.2 63.9 54.9 
114 101 1.50 2012 9.1 35.9 62 15m 1105 60.4 54.6 W.8 
124 110 1.62 2W4 9.4 34.5 69 1728 Ii94 53.1 47.9 63.4 
133 118 1.74 2174 9.8 33.2 76 1922 14% 47.5 42.7 66.3 

143 127 1.87 2250 10.1 32.1 82 2091 159b 42.9 38.5 48.5 
152 135 1.99 %?5 10.5 31.1 87 22% lb93 39.2 35.1 70.4 
lb2 144 2.12 23% 10.8 30.1 93 2368 1594 36.0 32.3 72.0 
171 152 2.24 24bh 11.1 29.3 98 2403 1505 33.4 29.9 73.3 
181 lb1 2.37 m  11.4 28.5 102 1586 142b 31.1 27.8 74.4 

194 lb9 2.49 2t& 11.7 27.8 107 2bm IS4 29.1 2b.0 75.4 
200 178 2.62 2bb5 12.0 27.1 111 2762 L29U 27.4 24.4 7b.3 
209 Mb 2.74 1728 12.3 2b.5 IIb 2BJ8 1231 25.8 23.0 77.1 
219 195 2.87 27% 12.5 2S.9 I?0 29O7 1178 24.4 21.8 77.8 
228 203 2.99 2850 12.8 i5.4 I24 2970 1129 23.2 20.7 78.4 

247 220 3.24 2967 13.3 24.4 131 3083 1042 21.1 18.8 79.5 
2bb Z37 3.49 3080 13.8 23.5 138 3179 9b7 19.3 17.2 8Q.4 
2m 254 3.74 3189 14.3 z-7 145 3242 933 17.8 15.9 81.1 
304 271 3.99 3291 14.8 22.0 151 3334 846 lb.5 14.7 81.7 
323 288 4.24 3397 15.3 21.3 158 3330 797 15.4 13.7 82.3 

w 304 4.49 3496 15.7 20.7 lb4 34% 752 14.4 12.9 82.8 
3bl 321 4.74 3593 lb.1 20.2 lb9 E0b 713 13.6 12.1 83.2 
380 334 4.99 3687 lb5 19.b 175 3561 bn 12.8 11.4 83.6 
475 423 b.23 411 18.5 17.b 200 3725 541 10.0 8.9 65.0 
90 507 7.48 1528 20.3 16.0 223 J)Io 451 8.2 7.3 65.9 

M5 592 8.72 4W7 21.9 14.9 2U 3921 397 7.0 6.2 84.5 
760 bn 9.97 Sl42 23.4 13.9 ZbZ 3953 3?4 b.1 5.4 87.0 
855 11 11.22 5Sb7 24.8 13.1 280 Urn 301 5.4 4.8 87.3 
950 84b 12.16 5876 26.2 12.4 297 4063 270 4.8 4.3 87.b 

0 0 0 0 0.w 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 

b4 22 U I2b 7.69 9. 3 13 l.b 5 

m  17 W 88 5.39 10. 4 15 1.8 b 
91 I4 33 72 4.39 11. 5 17 1.9 7 

103 11 56 b2 3.80 12. 5 19 2.0 7 
114 10 58 56 3.39 13. 6 ?o 2.1 8 
125 8 60 51 3.10 14. b Z 2.2 8 

135 7 62 47 2.87 15. 6 23 2.2 9 
145 7 63 U 2.68 lb. 7 24 2.3 10 
1s 6 b4 41 2.53 17. 7 26 2.4 10 
lb5 6 65 39 2.40 18. 7 27 2.5 11 
175 5 bb 34 2.28 19. 8 23 2.6 II 

185 5 67 3b 2.19 19. B 29 2.b 12 
195 4 b9 31 2.10 2% 8 38 2.7 13 
205 4 69 33 2.@2 n. 9 31 2.8 13 
2t5 4 m 32 1.55 21. 9 33 2.9 14 
224 4 71 31 1.89 23. 9 34 2.9 14 

244 3 72 29 1.78 25. 10 36 3.1 15 
2b3 3 73 28 1.69 2b. II 38 3.2 lb 

it 2 3 76 75 27 25 1.61 I.54 28. 30. 11 12 42 40 3.3 3.4 17 18 
321 2 n 24 1.48 32. 13 44 3.5 19 

340 2 m  23 1.43 33. 13 4b 3.b a 
359 2 79 23 1.38 35. 14 4? 3.7 21 
378 2 80 22 1.s 3b. 15 49 3.8 22 
474 1 65 19 1.17 45. 18 5B 4.3 25 
569 1 w 17 1.05 .%. 21 67 4.8 29 

66-4 193 lb 0.9b 99. 24 75 5.2 
759 197 IS 0.89 67. 27 82 5.5 
85) 1 101 I4 0.84 73. 30 9-I 5.9 
949 1 105 13 0.79 80. 33 97 b.2 

mvlu mv mv - mvlc Ilk - 4 nh J dn dunk, mv mv mv - ws mv -mv- mv - 
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*107 19 F on 165 Ho 19 F 01 lb5 Ho l9F Gnlb!JwI 

PARAMETER5 INDEPENDENT OF IW’IBARDING ENERGY 
------------------------------------------- 

AToHIC NUMBERS: ZP= 9. ZT= 67. ZC= 76. (OS) 
NEUTRON NUMBERS: NP= 10. NT= 9s. NC=lOS. 

C\p**1/3= 2.668 AT*+l/3= 5.485 
REUUCED MASS NUMBER= 17.04 AP+AT=AC=l84. 

INTERACTXGN RADIUS RINT=l1.96 fm HO= 1.47 fm 

MATTER HALF-DENSITY RADII Cfnl: 
CP= 2.62 CT= 6.25 CT+CP= 8.87 E= 1.84 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.96 RT= 6.41 

COULUMB RADII Cfml: 
RCP= 2.93 RCT= 6.15 RC=RCP+RCT- 9.08 

BSS-COULoHB POTENTIAL ~HcVl: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VC(r)=VO-tc*r*+n for- C<RC 
VO= 129.51 WV K= -06912 n=2.810 
VC(RINT)= 72.5 MeV 

FISSION-TKE= 131. MeV 
ASYMM. FISSION-TKE= 55. nev 

LIQUID DROP PARAMETERS: 
GAMtlA= 0.900 lhV/fmiiZ PROX-FACTOR= 20.87 MsV 
L-RLD= 84 (ROTATINQ LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 11.47 MeV,Zxi2 

MASS EXCESSES CMeVlc++21: 
PROJECTILE: -1.5 TARGET: -63.7 
CCIWOUND NUCLEU8: -41.5 

FUSION RELATED PARAMETERS: 
R-BARRIER=l0.78 fin V(RB)= 74.8 MeV 
Q-VALUE= -23.8 II& 
L-CRITICAL= 77. 

1.0 19 17 0.24 820 3.7 94.9 0 0 0 130.0 180.0 0.0 0 
2.0 38 34 0.47 1160 5.3 67.1 0 0 0 180.0 18O.o 0.0 0 
3.0 51 51 0.71 1422 b.5 54.8 0 0 0 lm.0 180.0 0.0 0 
4.0 76 68 0.94 lb42 7.5 47.5 0 0 0 180.0 1-0 0.0 0 
4.5 84 77 1.06 1742 7.9 U.8 22 242 87 12&O 122.4 26.0 W 

5.0 55 85 1.18 18% 8.3 42.5 38 700 443 95.9 89.2 42.1 76 
5.3 1115 94 1.29 192% 8.7 20.5 50 IW 735 78.4 72.1 50.8 89 
6.0 114 LO2 1.41 2012 9.1 38.8 59 1318 978 bb.8 61.0 56.6 101 
6.5 124 111 1.9 2091 9.5 37.2 b7 1595 1183 58.3 53.1 60.8 113 
7.0 133 119 1.65 2174 9.9 s5.9 74 1807 1360 51.9 47.0 64.1 124 

7.5 143 128 1.76 2250 10.2 34.7 80 1990 1512 (6.7 42.3 M,b 124 
8.0 152 136 1.88 2325 10.5 33.6 8b 2150 1b4b 42.6 38.5 b8.7 145 
8.5 lb2 145 2.00 239b 10.9 32.6 92 2291 lb33 39.1 35.3 70.S 155 
9.0 171 153 2.12 24hb 11.2 31.6 97 2416 IS42 36.1 32.6 71.9 165 
9.5 181 162 2.23 2534 11.5 r).8 102 2528 1441 33.6 30.3 73.2 175 

10.0 190 170 2.35 2600 11.8 30.0 107 2628 1388 31.4 28.3 74.3 185 
10.5 200 179 2.47 2bbS 12.1 29.3 111 2719 1322 29.5 26.5 75.3 155 
11.0 209 187 2.59 2728 12.4 28.6 116 2832 1262 27.8 25.0 76.1 X.5 
Il.5 219 196 2.70 2196 12.6 28.0 120 2377 1207 26.3 23.6 76.9 214 
12.0 228 234 2.82 2850 12.9 27.4 124 294b ll!ib 24.9 22.4 77.5 224 

13.0 247 221 3.O6 29b7 13.4 26.3 132 3&E 1Ob7 22.6 20.3 78.7 243 
14.0 256 23 3.29 3080 13.9 25.4 139 3172 991 20.7 18.6 79.7 2Ki 
15.0 285 2% 3.53 3189 14.4 24.5 Mb 32b2 925 19.1 17.1 80.5 m  
lb.0 Tu 273 3.76 3294 14.9 23.7 153 3341 847 17.7 15.9 81.2 301 
17.0 323 Z?Q 4.00 3397 15.4 23.0 159 3411 816 lb.5 14.8 81.8 321 

4 73 32 I.@ 23. 10 33 2.9 15 
3 74 30 1.73 2% 11 37 3.1 lb 
3 75 29 1.03 27. II 39 3.2 17 
3 7b 28 1.38 18. 12 41 +3 18 
2 77 27 1.52 3a 13 43 3.4 19 

18.0 342 307 4.23 349b 15.8 22.4 lb5 3472 771 15.4 13.8 82.3 24O 2 78 26 IA 31. 13 45 3.5 20 
19.0 361 324 4.47 3593 lb.2 21.8 171 3528 7% 14.5 13.0 82.7 359 2 79 25 1.41 33. 14 41 3.6 21 
20.0 330 341 4.70 3687 16.7 21.2 177 3577 694 13.7 12.3 83.2 378 2 m  24 1.3 35. 14 49 3.7 22 
23.0 4’pj 42b 5.88 4128 18.6 19.0 z(r) 37b5 595 10.7 9.b 84.7 473 2 Bs 21 1.19 42. 18 57 4.2 2b 
30.0 570 511 7.(6 45% 20.4 17.3 226 3890 62 %8 7.9 85.6 569 1 m  19 1.07 50. 21 65 4.6 29 

35.0 bb5 596 8.23 4697 22.0 lb.0 247 3979 396 7.4 b.7 86.3 W I 93 17 0.98 57. 24 73 5.0 
40.0 7bd 682 9.4O 5242 23.6 15.0 2bb 4C4b 347 6.4 5.8 8b.8 754 1 97 lb O.pO b4. 24 81 5.3 
45.0 8% 767 10.58 9567 25.0 14.2 % 4OW 308 5.7 5.1 37.2 W 1 100 15 0.85 70. 29 89 5.7 
50.0 950 852 11.75 507b 26.4 13.4 #)I 4139 277 5.1 4.6 87.4 949 1 104 14 0.80 76. 31 96 6.0 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

2b 42 192 11.05 9. 3 12 1.5 5 

19 49 110 6.29 10. 4 14 1.6 5 
15 53 85 4.Y 10. 5 16 1.7 6 
13 56 72 4.10 Il. 5 18 1.8 7 
II 59 b.3 3.61 12. 5 20 1.9 8 
9 61 57 3.27 13. b 21 2.0 8 

8 62 53 3.00 14. 6 22 2.1 9 
7 M w 2.80 15. 7 2( 2.2 9 
7 65 16 2.63 lb. 7 25 2.3 10 
b & U 2.4O 17. 7 2b 2.4 II 
b 67 41 2.36 18. 8 28 2.5 11 

5 68 40 2.26 18. 8 29 2.5 ,2 
3 b9 38 2.17 19. 8 30 2.6 12 
4 70 37 2.08 20. 9 31 2.7 13 
4 71 35 2.01 21. 9 32 2.7 13 
4 71 34 1.94 22. 9 33 2.8 14 

#lo8 19 F can 181 Ta 19 F PO 181 la 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-.------------_--___-____________________--- 

ATOHIC NUMBERS: ZP= 9. ZT= 73. ZC= 82. (Pb) 
NEUTRON NUMBERS: NP= 10. NT=lOS. NC=l18. 

APl*l/3= 2.668 AT+*1 /3= 5.657 
REDUCED MASS NUMBER= 17.19 AP+AT=AC=200. 

INTERACTION RADIUS RINTrl2.15 fm RO= 1.46 fm 

MATTER HALF-DENSITY RADII [Cal: 
CP= i.4" CT= 6.47 cT+CP= 9.09 -6~ 1.86 

EQUIVALENT SHARP SURFACE RADII CfnJ: 
RP= 2.96 RT= 6. b> 

COULOMB RADII Cfml: 
RC:P= 2.93 RCT= 6.35 RC=RCP+RC:T= 9.28 

BSS-COULOMB POTENTIAL CM&l: 10.0 190 172 2.21 2bM 11.9 32.7 107 2564 1433 34.0 31.0 73.0 184 6 b9 U 2.35 17. 8 28 2.4 12 
VC(r)=l.438+ZP*ZT/r for r:>RC 10.5 200 181 2.32 2bb5 12.2 31.9 112 2b83 1365 31.9 29.0 74.0 194 5 70 42 2.25 18. 8 29 2.5 12 
VC:l r >=VO-Krrx*n for r<RC 11.0 209 189 2.43 27B 12.5 31.2 116 2774 13O3 30.0 27.3 75.0 204 5 70 41 
VQ= 137.64 MeV K= .06398 n=2.840 

2.lb 19. 9 30 2.6 13 
11.5 219 198 2.54 2790 12.8 30.5 121 2ESb I246 28.4 25.8 75.8 214 5 71 39 2.08 19. 9 31 2.6 14 

VUfRINT)= 77.8 WV 12.0 228 2Ob 2.65 2950 13.0 29.9 125 2932 1194 26.9 24.4 76.5 224 4 72 38 2.01 2% 9 32 2.7 14 

FISSION-TKE= 145. nev 
ASYMM. FISSION-TKE= 57. nev 

LIQUID DROP PARAMETERS: 
GAMMA= 0.897 rhv/fmr*2 PROX-FACTOR= 21.00 nev 
L-RLD= 84 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 11.36 MeV/Z+r2 

13.0 247 274 2.87 2967 13.6 28.7 133 3% 1102 24.4 22.1 77.8 243 4 73 36 1.89 22. 10 34 2.8 15 
14.0 24b 241 3.10 -BB 14.1 27.6 141 3180 IO24 22.3 20.2 7B.P 263 3 74 34 1.78 23. II 36 3.0 lb 
15.0 285 258 3.B 3189 14.6 2bm7 148 3280 955 20.5 18.6 79.8 282 3 76 32 1.70 a 11 38 3.1 17 
16.0 304 275 3.54 3294 15.0 25.9 155 3366 896 19.0 17.2 6U.S 301 3 77 31 1.62 2%. 12 40 3.2 18 
17.0 323 292 3.7b 3397 15.5 25.1 161 3443 843 17.7 lb.0 81.2 3-m 378 29 I.% 28. 13 42 3.3 19 

MASS EXCESSES CMeV/c++Zl: 
PROJECTILE: -1.5 TARGET: -46.0 
COMPOUND NUCLEUSI -24.9 

18.0 342 310 3.98 3496 lb.0 24.4 168 3510 79b lb.5 15.0 81.7 240 2 79 28 1.50 29. 13 u 3.4 20 
19.0 3bl 327 4.20 3593 lb.4 23.7 174 3571 754 15.b 14.1 62.2 399 2 80 n l.u 31. 14 44 3.5 21 
20.0 240 344 4.42 3687 lb.8 23.1 190 3626 71b 14.7 13.3 82.7 378 2 81 26 1.40 32. 14 47 3.6 22 
25.0 475 430 5.53 4128 la8 20.7 207 3m 573 11.4 10.4 84.3 473 2 85 23 1.21 39. 17 36 4.0 2b 
30.0 570 51b b.63 4W 10.6 18.9 231 3970 477 9.4 8.5 85.3 569 I 89 20 1.09 4h 20 M 4.4 30 

FUSIGN RELATED PARAMETERS: 35.0 M3 bO2 7.74 4897 22.2 17.5 252 4Ob7 409 7.9 7.2 86.0 &4 192 19 1.00 52. 23 72 4.8 
R-BARRIER=lO.96 Cm V(RB)= 80.3 McV 40.0 760 b@ 8.84 5242 23.8 lb.4 272 4141 358 6.9 b.2 86.6 759 1 96 17 0.92 59. 24 w 5.2 
Q-VALUE= -22.5 bicv 45.0 88 774 9.95 5567 25.2 15.4 291 4197 318 6.1 5.5 87.0 854 199 lb 0.8b 65. 
L-CRITICAL- 

29 87 5.5 
79. 50.0 950 860 Il.03 5876 26.6 14.6 308 4243 286 5.4 4.9 87.3 949 1 102 IS 0.81 71. 32 94 5.8 

-------_- ---_ ------_---__-__ 
El/u BA9 EQ! ECWW p k ETR lJMIsawIsauSkP-akPi.P Lp-lTEP-WE1+lTEFWElA’ T&J EfRM--DllDPIUl 

1.0 19 17 0.22 820 3.8 103.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 38 34 0.44 llbo 5.3 73.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 57 32 0.66 1422 b.5 59.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 76 b9 0.88 1642 7.5 51.7 0 0 0 180.0 im.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 86 77 0.95’ 1742 8.0 48.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 95 86 1.11 lE% 8.4 46.3 31 465 251 111.8 106.0 3.1 
5.5 105 95 1.22 192b 8.8 U.1 45 855 571 88.8 82.9 45.6 
6.0 114 103 1.33 2012 9.2 42.2 55 1178 gS 74.b b9.0 52.7 
6.5 I24 112 l.U iQ94 9.6 40.6 M 14% 1063 b4.b 39.5 57.7 
7.0 133 120 I.35 2174 10.0 59.1 72 1682 1257 57.1 52.4 61.4 

73 22 47 150 8.00 P. 4 14 1.6 6 
87 18 53 105 5.57 10. 4 lb 1.7 6 

WI 14 56 85 4.53 10. 5 17 1.8 7 
111 12 59 74 3.9l 11. 5 19 1.9 8 
I23 10 61 M 3.49 12. 6 21 2.0 8 

7.5 143 129 l.M 22% 10.3 37.8 79 18g) 1425 51.3 16.9 44.4 133 9 b3 60 3.19 13. 6 22 2.1 9 
8.0 152 138 1.77 2325 10.6 36.6 85 Zow 1.571 4b.S 42.4 bb.7 144 8 M 35 2.95 14. 7 23 2.1 10 
8.5 162 14b 1.88 239b 11.0 35.5 91 2213 lb86 42.b 38.8 b8.7 154 7 M 52 2.7b 15. 7 24 2.2 10 
9.0 171 195 1.99 2M 11.3 34.5 97 2351 1593 39.3 35.8 70.4 lb4 7 67 49 2.bO 15. 7 26 2.3 11 
9.5 181 lb3 2.10 2534 11.6 0.6 102 2473 1509 36.5 33.2 71.8 174 6 68 4b 2.4b lb. 8 27 2.4 II 

Wlu lkv ntv - Rev/c I/h - II * mk 4e¶ dndt¶ ntv kV M - an I*v iw- tkv - 
~I_ - __--______ 

P+wJEcllLE l=wGff c=cam8BmDIllILEyls78lEn -1Nr-wlllssL~ 8EMl 19F 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

a109 19 F on 197 Au 19 F on I97 Au 19F onl97Au 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOMBFIRDING ENERGY 

ATOHIC NUhlEIERSt ZP= 9. IT=  79. ZC- 88.4Ra) 
NEUTRON NUMBERS: NP= 10. NT=118. NC=128. 

AP**l/3= 2.668 AT+*1/3= 5.819 
REDUCED MASS NUMBER= 17.33 AP+fiT=AC=216. 

INTERACTION HADILlS RINT=12.32 fm RO= 1.45 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 2.62 CT= 6.68 CT+CP= 9.30 -& 1.88 

EQUIVCILENT SHARP SURFACE RADII Cfml: 
RP= 2.96 RT= 6.83 

COULOMB RADII Cfml: 
RCP= 2.93 RCT= 6.55 RC=RCP+RCT= 9.47 

BSS-COULOMB POTENTIAL CMcVl: 
VC(r)=l.43S*ZPrZT/r for r>RC 
VClr)=VO-K+r*rn for r<RC 
VO= 145.56 HcV K= -05933 n=2.870 
VC(RINT)= 83.0 IId 

FISSION-TKE= 160. MeV 
ASYMM. FISSION-TKE= 59. nev 

LIQUID DRGP PCIRCIMETERS: 
GAMHA= 0.894 MeV/fmr*Z PROX-FACTOR= 2i.11 MoV 
L-RLD= 77 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 11.28 MeV/Z**2 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: -1.5 TARGET: -28.6 
CUllPOUND NUCLEUS: 2.9 

FUSION RELATED PARAMETERS: 
R-BARRIER=ll.l3 fm V(RB)= 85.6 H&J 
Q-VALUE= -33.0 MeV 
L-CRITICAL= 81. 

n/r EwEcllEalAc P k EM l.lkWsoI#RSW3WXllW-lP U’-LTEP-W’ET-pT.EFWETW TW E-DfEN-ENTEK’lUl 

1.0 19 17 0.21 820 3.8 112.0 0 0 0 180.0 lBo.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 38 55 0.42 1160 5.4 79.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 57 52 0.63 1422 6.6 b4.b 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 76 b9 0.84 lb42 7.6 56.0 0 0 0 180.0 lBo.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 86 78 0.94 1742 8.0 52.8 0 0 0 I@.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 95 87 1.01 1836 8.5 50.1 21 215 4S 134.2 129.9 22.9 69 2b 46 243 12.29 8. 4 13 1.4 5 
5.5 1% 55 1.15 1926 8.9 47.7 w b44 397 101.2 95.7 39.4 84 20 52 133 A.63 9. 4 15 1.5 6 
6.0 114 101 1.25 2012 9.3 45.7 51 Ppb bBB a.4 78.0 48.3 98 lb 56 102 5.07 10. 5 17 1.6 6 
6.5 124 113 1.36 2091 9.7 43.9 AI 1293 934 71.5 bb.4 54.2 110 14 59 86 4.27 II. 5 18 1.7 7 
7.0 133 121 1.46 2174 10.0 42.3 b9 1547 1145 62.8 58.1 58.6 121 12 62 75 3.75 11. 6 20 1.8 8 

7.5 143 130 1.57 2250 10.4 40.9 77 1766 1323 56.0 51.7 62.0 132 10 63 ha 3.W 12. 6 21 1.9 8 
8.0 152 139 1.67 Z-325 10.7 39.6 84 1957 lw SO.7 (6.6 61.7 143 9 65 b2 3.11 13. 7 23 2.0 9 
8.5 162 147 1.78 2196 11.1 38.4 90 2126 1629 U.3 42.5 66.9 154 8 66 58 2.89 14. 7 24 2.1 10 
9.0 171 156 1.88 2466 11.4 37.3 96 2276 16?d 42.6 39.1 b9.7 lb4 7 67 95 2.72 14. 7 25 2.1 10 
9.5 181 lb5 1.93 2531 11.7 36.3 101 2410 1951 39.4 35.2 70.3 174 7 b9 52 2.57 IS.. 8 26 2.2 11 

10.0 190 173 2.09 2bO0 12.0 55.4 107 25a 1474 34.8 33.7 71.6 IH 6 69 49 2.U 16. 8 27 2.3 12 
10.5 290 182 2.19 2bb5 12.3 34.5 112 2639 1404 31.4 31.5 72.8 194 6 70 47 2.33 17. 8 W 2.3 12 
11.0 209 191 2.39 2723 12.6 33.8 116 2737 1340 32.4 29.6 73.8 201 5 71 45 2.24 17. 9 30 2.4 13 
Il.5 219 IW 2.40 2796 12.9 33.0 121 2827 1282 30.5 27.9 74.7 214 5 72 43 2.15 l8. 9 31 2.5 23 
12.0 228 208 2.51 2850 13.1 32.3 125 2910 1228 28.9 26.4 75.5 223 5 73 42 2.44 19. 9 32 2.5 14 

13.0 247 225 2.71 2967 13.7 31.1 134 3254 113) 26.1 23.9 76.9 243 4 74 W 1.95 20. 10 34 2.7 15 
14.0 266 243 2.92 3080 14.2 29.9 142 3181 1053 23.8 21.8 78.1 262 4 75 37 1X4 22. 11 36 2.8 IA 
15.0 285 260 3.13 3189 14.7 28.9 149 3289 p82 21.9 20.0 79.0 282 3 76 35 1.74 23. 11 38 2.9 17 
16.0 304 277 3.34 3294 15.2 28.0 156 3S3 921 20.3 18.5 79.8 301 3 77 33 1.64 24. 12 W 3.0 18 
17.0 323 295 3.55 3397 15.6 27.2 163 S67 867 18.9 17.3 80.6 320 3 78 32 1.59 26. I2 41 3.1 I9 

18.0 242 312 3.76 3496 16.1 26.4 170 3511 819 17.7 lb.1 81.2 339 3 W 31 1.53 27. 13 43 3.2 20 
19.0 361 329 3.97 3593 IA.5 25.7 176 3607 775 16.6 15.2 81.7 359 2 80 30 1.48 29. 14 45 3.3 21 
id.0 380 347 4.18 3687 lb.9 25.0 182 3bbb 737 15.7 14.3 82.2 378 2 81 29 1.43 30. 14 47 3.4 22 
25.0 475 433 5.22 4123 19.0 22.4 210 3892 589 12.2 II.1 83.9 473 2 85 15 1.24 37. 17 95 3.8 27 
W.0 570 520 6.27 4%S 20.8 20.4 234 4042 491 10.0 9.1 85.0 569 1 S 22 1.11 43. 20 b3 4.2 31 

n.0 665 607 7.31 4897 22.4 18.9 251 4149 421 8.4 7.7 85.8 b44 1 92 20 1.01 49. %I 71 4.6 
40.0 7b0 693 8.35 5242 24.0 17.7 277 4229 36s 7.3 b.7 86.3 759 1 95 19 0.94 s. 26 m  4.9 
45.0 8s 780 9.40 55b7 24.4 16.7 294 4291 327 6.5 5.9 86.8 654 1 98 18 0.88 bl. 29 85 5.3 
50.0 550 Mb 10.44 5476 26.8 15.8 314 4340 294 5.8 5.3 87.1 949 1 101 17 0.83 67. 32 92 5.6 

44110 19 F on 208 Pb 

PARAMETERS INDEPENDENT OF BOIIBCIRDING ENERGY 

ATOHIC NUMBERS: ZP= 9. IT=  82. ZC= 91.4Pa) 
NEUTRON NUMBERS: NP= 10. NT=l26. NC-136. 

AP*cl/3= 2.668 AT**l/3= 5.925 
REDUCED MASS NUMBER= 17.41 AP+P1T=AC=227. 

INTERACTION RADIUS RINT-12.44 fm ROE 1.45 fm 

MATTER HALF-DENSITY RADII Cfmlr 
CP= 2.62 CT= 6.82 CT+CP= 9.43 C= 1.89 

EQUIVALENT SHARP SURFACE RCIDII Cfml: 
RP= 2.96 RT= 6.96 

CGULOHE RADII Ifmlr 
RCP= 2.93 RCT= 6.66 RC=RCP+RCT= 9.59 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=l.438*ZP*ZT/r for r>RC 
VC(r)=VO-Krr**n for r<RC 
VO- 149.12 HeV K- .05714 n-2.880 
VC(RINT)= 85.3 McV 

FISSION-TKE= 168. MQV 
ASVHH. FISSIGN-TKE- 60. MaV 

LIQUID DROP PFIRAHETERS: 
GAMMA= 0.885 McV/fm**2 PROX-FLICTOR- 21.03 HcV 
L-RLD- 76 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAHETER C- 11.22 HcV/Z*+Z 

MASS EXCESSES CMcV/c**214 
PROJECTILE: -1.5 TARGET: -19.5 
COMPOUND NUCLEUS: 28.5 

FUSION RELATED PARAMETERS: 
R-BC)RRIER=ll.24 fm V(RB)= 87.9 H4J 
Q-VALUE= -49.4 McV 
L-CRITICC)L= 82. 

19 F on 208 PL 19 F 91 298 P) 

----------------- - 

a/u B.mallEcnm P k ETA UWsawLSORJ3CP-CllW W-LlEp(DEl4lEWlXW’ T&J E-fRDcMlDPIILl 
----- -- 

1.0 19 17 0.20 824 3.8 1162 0 0 0 ml.0 184.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 
3.0 
4.0 
4.5 

5.0 
5.5 
6.0 
6.5 
7.0 

33 35 0.41 IN0 5.4 62.2 0 0 0 180.0 189.0 0.0 
57 52 0.61 1422 6.6 67.1 0 0 0 180.0 183.0 0.0 
76 70 0.82 1442 7.6 9B.l 0 0 0 180.0 180.0 0.0 
86 78 0.92 1742 8.1 54.8 0 0 0 lB(I.0 lW.0 0.0 

95 87 1.02 1836 8.5 52.0 14 143 0 149.0 146.1 15.5 
105 96 1.12 19% 8.9 49.6 36 553 324 107.3 102.2 36.3 
114 1M l.z? 2012 9.3 47.4 49 ?.?I 627 87.6 82.4 46.2 
124 113 1.33 2094 9.7 45.6 60 1231 884 74.7 69.7 52.7 
133 122 1.43 2174 10.1 43.9 69 1495 1105 65.3 bo.8 57.3 

0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 

68 27 45 370 18.50 0. 4 13 1.2 4 
84 21 52 150 7.31 9. 4 15 1.3 5 
97 17 56 111 5.38 9. 5 17 1.4 6 

110 I4 59 92 4.U 10. 5 18 1.5 7 
121 12 62 80 3.89 Il. 6 3 1.6 8 

7.5 143 131 1.53 2250 10.4 42.4 7b 1724 1295 Ed.2 54.0 b0.9 132 10 b4 72 3.49 11. 6 21 1.7 8 
8.0 15.2 1W 1.63 2?25 10.8 41.1 83 1924 Mb2 52.5 48.6 63.7 143 9 65 AA 3.20 12. 7 22 1.8 9 
8.5 162 148 1.73 23% 11.1 39.9 w 2100 1610 47.9 44.2 66.1 153 8 66 61 2.97 13. i 24 1.9 10 
9.0 171 157 1.84 2466 11.4 39.7 96 2256 1667 U.0 40.6 68.0 164 7 M 57 2.78 14. 7 25 1.9 ii 
9.5 181 165 1.94 S-34 11.7 37.7 101 2396 1579 40.8 37.6 69.6 174 7 69 54 2.u 14. 8 26 2.0 I1 

10.0 190 174 2.94 2boo 12.0 34.7 107 2521 1500 38.0 35.0 71.0 184 6 70 51 2.49 15. 8 27 2.1 12 
10.5 200 la3 2.14 2665 12.3 35.9 112 2635 1429 35.5 32.7 72.2 194 6 70 49 2.39 IA. 8 28 2.2 12 
11.0 2# 192 2.24 m  12.6 35.0 117 m8 1244 33.4 30.7 73.3 W 5 71 47 2.28 lb. 9 29 2.2 13 
11.5 219 Zoo 2.35 2790 12.9 34.3 122 2632 1394 31.5 28.9 74.3 214 5 72 45 2.19 17. 9 30 2.3 14 
12.0 228 299 2.45 2850 13.2 33.5 126 2918 1250 29.8 27.4 75.1 223 S 73 U 2.11 18. 9 31 2.4 14 

13.0 247 226 2.65 29b7 13.7 32.2 IS 3070 1154 zb.9 24.7 76.5 243 4 74 41 1.96 19. 10 33 2.5 15 
14.0 244 244 2.86 3080 14.2 31.1 143 3200 1071 24.5 22.5 77.7 262 4 75 W 1.87 21. II 35 2.6 IA 
15.0 2% 261 3.Ob 3189 14.7 30.0 150 3313 IMW) 22.6 20.7 78.7 282 3 76 37 1.77 22. 11 37 2.7 18 
lb.0 2x34 279 3.26 3294 15.2 29.1 156 3412 937 zQ.9 19.2 79.6 301 3 77 35 1.b9 23. 12 W 2.8 19 
17.0 323 WA 3.47 3397 15.7 a.2 lb5 3499 882 19.4 17.8 80.3 320 3 78 33 1.U 25. 12 41 2.9 20 

18.0 342 313 3.67 3196 lb.2 27.4 171 3516 833 18.2 16.7 80.9 339 3 W 32 I.55 26. 13 42 3.0 21 
19.0 241 331 3.88 3993 lb.6 26.7 178 3445 789 17.1 15.6 81.5 359 2 80 31 1.50 27. 14 u 3.1 22 
20.0 380 34s 4.08 3s7 17.0 26.0 184 3797 750 lb.1 14.7 82.0 378 2 81 W 1.45 29. 14 4b 3.2 23 
i-l.0 475 4w 5.10 412a 19.0 23.2 212 3942 bcQ 12.5 11.5 83.8 473 2 84 26 1.25 35. 17 54 3.7 ZB 
30.0 570 522 6.12 1528 20.9 21.2 237 4099 500 10.2 9.4 84.9 Sb9 1 88 D 1.12 41. 20 b2 4.1 32 

35.0 665 609 7.14 4897 22.5 19.b 260 4210 428 8.6 7.9 85.7 &4 I 91 21 1.03 47. 23 70 4.4 
40.0 760 696 8.16 5242 24.1 18.4 281 4294 375 7.5 6.9 86.3 759 1 94 20 0.95 53. 26 77 4.8 
45.0 8% 783 9.18 %b7 25.5 17.3 3OQ 4E8 33 6.6 b.1 9.7 851 I 97 18 0.89 %.29 8( 5.1 
W.0 950 870 10.29 58)b 2b.9 14.4 318 4410 3M 5.9 5.4 87.0 949 I W 17 0.84 63. 32 91 5.4 

lhvlu lhv hv - w/c Ilk - * d d da AnAn lw n?v tkv - “?s l&v av- 9kv - 

FeBsEcRlE T-TwEl c=aNu3B m0lyuEAR8%TEx OWU#ITEIPOINlQKWEflCF~L~ BE#l 19F 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

#Ill 19 F an 209 Bi 

------------------------------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------^------------------------ 

19 F 91 209 Bi 19 F on 209 Bi 

- 

a/u Elm Eel Ecwc l k EM LlbUE#RSXU8Cf4XW-W @4.1EF’4PET-8?BollEW T&I E-EBBc81IfWlKl 

ATGMIC NUMBERS: ZP= 9. ZT= 83. ZC- 92.(U ) 
NEUTRON NUMBERS: NP= 10. NT=12b. NC=l36. 

1.0 19 17 0.20 820 3.8 
2.0 38 35 0.40 1160 5.4 
3.0 51 52 0.61 1422 6.6 
4.0 76 70 0.81 lb42 7.6 

AP**l/3= 2.668 AT+*l/3= 5.934 
REDUCED MASS NUMBER= 17.42 AP+AT=AC=228. 

4.5 86 18 0.91 1742 8.1 

5.0 55 87 1.01 IF3b 8.5 
INTERACTION RADIUS RINT=l2.4!5 fm HO= 1.45 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 2.62 CT= 6.83 CT+CP= 9.44 E= 1.84 

5.5 103 96 1.11 192b 8.9 
b.0 114 105 1.21 2912 9.3 
6.5 124 113 1.31 2394 9.7 
7.0 133 122 1.41 2174 10.1 

EGUIVALENT SHARP SURFACE RADII Cfm3: 
HP= Z:?b RT= b.97 

7.5 143 131 1.51 2250 10.4 42.9 76 lb91 1268 59.2 55.0 bO.4 132 11 4.4 74 3.53 11. 6 21 1.7 8 
8.0 152 139 1.61 2325 10.8 4L.b m  lW4 1437 53.4 49.5 b3.3 143 9 65 b7 3.23 12. 7 22 1.8 9 

COULOMB RADII Cfml: 
HCP= 2.93 RCT= 6.68 RC=RCP+RCT= 9.60 

8.5 lb2 143 1.72 2396 11.1 
9.0 171 157 1.82 24u 11.4 
9.5 181 lb5 1.92 2534 11.7 

BSS-COULOMB POTENTIAL CMeVI: 10.0 190 174 2.92 2600 12.0 
VC(r)=l.438+ZP*ZT/r for r>RC 10.5 Xl0 133 2.12 2665 12.3 
VC(r)=VO-Klrxin for r<RC 11.0 209 192 2.22 m8 12.6 
VO= 150.58 MeV K= .05647 n=2.%7 11.5 219 200 2.32 2790 12.9 
VC:(RINT)= 86.3 McV 12.0 223 239 2.42 2359 13.2 

FISSION-TKE= 171. nev 
ASVMM. FISSION-TKE= 40. MeV 

LIWUID DROP PARAMETERS: 
GAMMA= Cl.889 MrV/fmwf2 PROX-FACTOR= 21.12 MeV 
L-RLD= 74 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 11.22 McV/Z+*2 

13.0 247 226 2.62 2967 13.7 
14.0 2bb 244 2.33 3Bl 14.3 
15.0 285 261 3.43 3189 14.8 
lb.0 301 279 3.23 3294 15.2 
11.0 323 294 3.43 2397 15.7 

18.0 242 314 3.b3 349b lb.2 
19.0 361 331 3.83 I693 1b.b 
20.0 380 348 4.04 3687 17.0 
25.0 475 4s 5.05 4128 19.0 

MASS EXCESSES CMeV/c*+Zl: 
PROJECTILE: -1.5 TARGET: -16.5 
COMPOUND NUCLEUS: 30.7 

FUSION RELATED PARAMETERS: 
R-BARRIER=ll.25 fm V(RB)= 88.9 MeV 
U-VALUE= -48.7 MeV 
L-CRITICAL= 82. 

30.0 570 523 6.05 4528 20.9 

35.0 bb5 610 7.1 4897 21.5 
40.0 760 t.97 8.07 5242 24.1 
45.0 855 781 9.08 867 25.6 
50.0 950 871 10.09 587b 2b.9 

117.b 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
33.2 0 0 0 187.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
67.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
J8.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
56.4 0 0 0 167.0 190.0 0.0 0 0 0 0 0.M 0. 0 0 0.0 0 

52.6 9 4b 0 159.9 157.9 10.1 67 28 45 5% 28.62 0. 4 12 1.2 4 
50.2 35 503 B4 110.5 105.5 N.8 33 22 51 159 7.67 9. 4 15 1.3 5 
48.0 48 878 591 89.6 84.4 45.2 97 17 54 115 5.52 9. 5 lb 1.4 b 
4b.l 59 1192 351 76.2 71.3 51.9 149 14 59 95 4.sI 10. 5 18 1.5 7 
44.5 68 Mb0 1074 b&b 62.0 54.7 121 12 42 82 3.94 11. 6 ?o 1.b 7 

40.3 W 2072 153b 48.7 45.0 455.7 153 3 b7 62 2.99 13. 7 24 1.9 10 
39.2 55 2230 lbb9 44.7 41.3 67.6 lb3 3 b3 56 2.80 14. 7 25 1.9 10 
38.2 101 2372 1581 41.4 38.2 b9.3 174 7 b9 56 2.44 14. 8 26 2.0 11 

37.2 106 2499 is02 33.5 35.5 70.7 184 6 m  52 2.51 15. 8 27 2.1 12 
x.3 112 2614 lu0 36.0 33.2 72.0 194 6 71 50 2.39 lb. 8 23 2.2 12 
35.5 117 2718 13$5 33.9 31.2 73.1 ‘AM 5 72 48 2.29 lb. 9 29 2.2 13 
34.7 121 2813 13% 31.9 29.4 74.0 213 5 72 44 2.20 17. 9 33 2.3 13 
34.0 126 2901 1251 30.2 27.8 74.9 223 5 73 U 2.12 18. 9 31 2.4 14 

32.b 134 3255 1lsT 27.3 25.1 76.4 243 4 74 41 1.99 19. 10 33 2.5 15 
31.4 143 3187 1073 24.9 22.3 77.6 262 4 75 39 1.37 21. 11 35 2.6 lb 
33.4 150 3331 1001 22.9 21.0 78.6 282 3 76 37 1.73 22. 11 37 2.7 17 
29.4 II 3401 933 21.1 19.4 79.4 301 3 77 35 1.69 23. 12 39 2.8 18 
28.5 lb5 2489 a 19.7 18.1 83.2 3% 3 78 34 1.62 25. 12 41 2.9 29 

27.7 171 Ji67 834 18.4 lb.9 80.8 337 3 W 33 1.56 2b. 13 42 3.0 21 
27.0 173 3637 790 17.3 15.9 81.4 359 2 89 31 1.50 27. 14 u 3.1 22 
26.3 184 3700 751 16.3 14.9 81.9 378 2 81 3x3 1.45 28. 14 4b 3.2 23 
23.5 212 3938 600 12.6 11.6 a.7 473 2 85 26 1.2b 35. 17 54 3.7 27 
21.5 237 4097 590 10.3 9.5 84.8 %9 1 88 24 1.12 41. 20 b2 4.1 32 

19.9 260 4210 429 8.7 8.0 85.b bb4 1 91 21 1.03 47. 23 m  4.4 
18.b 281 4294 375 7.b 7.0 8b.2 759 1 94 20 0.95 52. 1 77 4.8 
17.5 300 4360 333 b.7 6.1 86.7 85) , 97 19 0.w SB. 29 81 5.1 
16.6 318 4412 330 6.0 5.5 87.0 949 1 100 18 0.84 64. 32 91 5.4 

SllZ 19 F on 238 U 

__----_-___--_______-~~~~~~~~~-----~~~~~--- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
__------_--_-___________________________~~~ 

ATGHIC NUMBERS: ZP= 9’. ZT= 5‘2. ZC=lOl.(Md) 
NEUTRON NUMBERS: NP= 10. NT=l46. NC=lSb. 

AP*+l/3= 2.648 AT**l/B= 6. i9’7 
REDUCED MASS NUMBER= 17.60 AP+AT=AC=257. 

INTERACTION RADIUS HINT=l2.73 fm RO- 1.44 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 2.62 CT= 7.16 CT+CP= 9.78 E= 1.92 

EWUIVALENT SHARP SURFACE RADII Cfml: 
RP= 2.96 RT= 7.30 

CGULOMB RADII Efml: 
RCP= 2.93 RCT= 6.9S RC=RCP+RCT= 9.90 

BSS-COULOHB POTENTIAL TMeVl: 
VC(rl=1.438eZP*ZT/r for r>RC 
VC(r)=VO-Kercrn for rCRC 
VG= 161.38 McV K= .05064 n-2.922 
VC(RINT)= 93.5 McV 

FISSION-TKE= 194. MdJ 
ASYMM. FISSIGN-TKE- 63. MeV 

LIGUID DROP PARAHETERS: 
GAMMA= 0.874 MeV/fm*+Z PROX-FACTOR= 21.05 HcV 
L-RLD= 64 (ROTATING LIQUID DRGF LIMIT) 
STIFFNESS PARAMETER C= 11.11 McV/Zr+Z 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: -1.5 TARGET: 47.2 
COMPOUND NUCLEUS: 89.8 

FUSIGN RELATED PARAMETERS: 
R-BARRIER=11.52 fm V(RBl= 96.2 MoV 
Q-VALUE= -44.0 ncv 
L-CRITICAL= 85. 

19 F 09 238 U 19 F on 223 U 

----_- -----~- ___-I_I--_- 

EL/u o#) EC5 ECllAC , k ETA LlBIsFI(IRS3FLBoLQlopLp pP-l.TEF’iBEI47EpoaET~’ T#J E-W~TEIPIMI 
------___--_-_--- -___ -_- - 

1.0 19 18 0.19 820 3.8 130.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
2.0 38 35 0.38 1160 5.4 92.2 0 0 0 Iso.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 57 5.3 0.56 142 6.7 75.3 0 0 0 180.0 180.0 0.0 I7 0 0 0 0.00 0. 0 0 0.0 0 
4.0 76 m  0.75 1~2 7.7 6.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

4.5 86 W 0.85 1742 6.2 61.5 0 0 0 180.0 lBo.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 9s 88 0.94 1336 8.b 58.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 106 97 1.03 19% 9.0 56.6 21 181 23 139.2 13.0 20.4 W 25 50 m13.65 8. 4 14 1.3 b 
b.0 114 1M 1.13 2012 9.4 53.2 40 bQ4 368 167 101.2 37.2 94 20 56 153 b.99 8. 5 lb 1.4 7 
b.5 124 114 1.22 2494 9.8 51.1 53 958 Ml 87.8 e.2 4b.l 107 16 t4 120 5.30 9. 5 17 1.5 8 
7.0 133 123 1.32 2174 10.2 49.3 b3 1259 911 75.7 71.3 52.2 119 14 62 100 4.44 10. b 19 l.b 8 

7.5 143 132 1.41 p50 10.5 47.6 72 152) 1128 M.7 b2.7 5b.b 131 ,2 b4 88 3.90 10. 6 20 1.7 9 
8.0 152 141 1.51 2325 10.9 4b.l 80 1747 1318 59.8 56.0 60.1 142 10 bb 80 3.52 11. b 21 1.7 10 
8.5 lb2 154 1.U 239b 11.2 U.7 87 1949 1494 54.2 9.7 62.9 152 9 h8 73 3.23 11. 7 23 1.8 II 
9.0 171 158 l.b9 24bb 11.5 43.5 94 2125 lb25 49.6 16.3 b5.2 lb3 8 M 44 3.00 12. 7 24 1.9 II 
9.5 181 167 1.W 2334 11.9 42.3 100 neC lb41 45.8 42.7 67.1 173 7 m  64 2.82 13. 3 25 2.0 12 

IO.0 190 17b 1.B 2bW 12.2 41.2 1M 2427 1569 42.5 39-b 68.7 183 7 71 60 2.M 13. 8 2b 2.0 13 
10.5 200 IS5 1.93 2665 12.5 40.2 111 = 1465 39.7 36.9 70.2 193 & 72 57 2.53 14. 8 27 2.1 14 
11.0 299 194 2.07 m8 12.8 39.3 117 2674 1417 37.2 34.6 71.4 283 6 72 55 2.42 IS. 9 28 2.2 14 
11.5 219 zQ2 2.16 2790 13.1 38.4 122 2731 1256 a0 32.6 72.5 213 5 73 52 2.32 IS. 9 29 2.2 15 
12.0 228 211 2.26 2850 13.3 37.6 127 2879 1299 33.1 30.8 73.4 223 5 74 50 2.23 lb. 9 30 2.3 lb 

13.0 247 Z? 2.45 2967 13.9 35.2 136 3052 1199 29.8 27.7 75.1 243 4 75 47 2.08 17. 10 32 2.4 17 
14.0 2bh 246 2.63 3080 14.4 34.8 144 PO0 1113 27.1 25.2 7b.4 261 4 76 U 1.95 18. 10 34 2.5 18 
15.0 185 2u 2.32 3lW 14.9 33.7 152 3z9 loa 24.9 23.1 77.5 281 4 77 42 1.85 20. 11 3b 2.6 19 
lb.0 334 282 3.01 329) 15.4 32.6 lb0 3941 974 23.0 21.3 78.5 301 3 78 40 1.H 21. 12 38 2.7 21 
17.0 323 299 3.10 3397 15.9 31.6 lb7 3540 917 21.4 19.8 79.3 320 3 W 38 1.&8 22. 12 39 2.8 2-2 

18.0 342 317 3.39 349b lb.3 30.7 174 %28 8& 20.0 18.5 80.0 339 3 80 37 Lb2 23. 13 41 2.9 23 
19.0 3bl 324 3.57 3593 lb.8 29.9 181 3706 320 18.7 17.4 80.6 356 3 8S 35 1.56 24. 13 43 3.0 24 
20.0 380 39 3.76 3687 17.2 29.2 188 3777 719 17.7 lb.4 81.2 378 2 81 34 1.50 25. 14 45 3.1 25 
25.0 475 440 4.70 4laB 19.2 3.1 217 m  b23 13.7 12.7 1.2 473 2 Es 29 1.30 31. 17 53 3.5 .w 
3.0 570 528 S.64 452B 21.1 23.8 243 4223 519 11.2 10.3 84.4 569 1 88 26 1.16 3b. 20 44 3.9 35 

35.0 645 blb b.58 4897 22.8 22.0 2b7 4350 US 9.4 8.7 85.3 MI 1 91 24 1.06 42. 23 68 4.2 
40.0 7bO 704 7.53 5242 24.3 20.6 289 446 389 8.2 7.6 69 759 1 93 22 0.98 n. zb 75 4.9 
45.0 855 792 8.47 sY7 E8 19.4 309 @l9 34b 7.2 b.7 86.4 ES4 1 96 21 0.91 52. 29 s? 4.8 
50.0 950 880 9.41 587b 27.2 18.4 327 IJ18 311 6.4 6.0 &8 949 1 98 20 0.84 51. 31 w 5.1 

lltv/u llrv lhv - IkvlC I/h -- 4 * I) &¶ (n(n m  kV nev -- m  hv ikv- fkv - 
_ 
F=fmEclllf 1.1mxT WDmuo cRDINmEmw8ml cmwlErmNrau88TE8WIw6sL~ EEM 19F 
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1113 20 N* on 12 c 

____________________----------------------- 

PARfWETERS INDEPENDENT GF BGHBCIRDING ENERGY 
____________________----------------------- 

ATOMIC NUtlBERSl ZP= 10. ZT- 6. zc= 16.(S ) 
NEUTRON NUMBERS: NP= 10. NT= 4. NC= 16. 

APr*l/3= 2.714 PIT**l/B- 2.289 ELSCAT (36 dew 
REDUCED MASS NUMBER= 7.50 AP+AT-AC= 32. 

INTERACTION RADIUS RINT= 8.53 fm RO- 1.71 fm 

HATTER HALF-DENSITY RADII Cfmli 
CP= 2.68 CT= 2.12 CT+CP= 4.80 C= 1.18 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.01 RT= 2.52 

COULOMB RADII Cfmlr 
RCP= 3.01 RCT= 2.51 RC=RCP+RCT- 5.52 

BSS-COULOMB POTENTICIL CMcVl: 
VC(r)=1.438*ZP+ZT/r for r>RC 
VC(r)=VO-Klr**n for ARC 
vo= 21.99 HeV K= .09369 ni2.465 
VC(RINT)= 10.1 HoV 

FISSIGN-TKE- 31. tw 
ASVMM. FISSION-TKE= 29. HA’ 

LIQUID DROP PARAHETERS: 
GhIlHA= 0.952 tlcV/fm+*Z PROX-FACTOR- 14.16 MeV 
L-RLD- 32 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PCIRAMETER C= 25.62 H&/Z**2 

MASS EXCESSES CMcV/c**Zl: 
PROJECTILE: -9.4 TARGET: 0.0 
COMPOUND NUCLEUS: -25. b 

FUSION RELATED PARCIHETERS: 
R-BARRIER= 7.79 fm V(RB)= 10.2 nev 
Q-VCILUE= 16.2 nev 
L-CRITICAL= 22. 

1.0 20 8 0.74 W 1.6 9.4 0 0 0 180.0 180.0 0.0 0 
2.0 40 15 1.48 1221 2.3 b.7 11 881 613 61.2 22.2 59.4 30 
3.0 M 23 2.23 149b 2.8 5.5 18 1402 lM4 33.7 12.5 73.1 58 
4.0 m  30 2.97 1728 3.3 4.7 23 1652 12bO 23.4 a7 78.3 77 
4.5 90 34 3.34 1gzI 3.5 4.5 25 lm 1332 20.3 7.6 79.8 87 

5.0 100 38 3.71 1933 3.7 4.2 27 1798 IPJ 18.0 6.7 81.0 98 
5.5 110 41 4.W 2017 3.8 4.0 29 18% 1112 lb.1 b.0 82.0 108 
6.0 120 45 4.45 2118 4.0 3.9 r) 1893 1019 14.6 LS E2.7 118 
63 130 49 4.82 2205 4.2 3.7 32 1929 941 13.3 5.0 83.3 123 
7.0 140 53 5.19 2288 4.3 3.6 33 1960 874 12.2 4.6 W.9 139 

7.5 150 56 5.56 2369 4.5 3.4 35 1% 815 11.3 4.3 84.3 149 
8.0 lb0 60 5.93 2U7 4.6 3.3 36 2009 7b4 fO.6 4.0 84.7 159 
8.5 170 64 b.31 2S23 4.8 3.2 37 2029 719 9.9 3.7 85.1 lb9 
9.0 LB0 68 6.U Z5M 4.9 3.1 39 2047 679 9.3 3.5 65.4 179 
9.5 190 71 7.05 2667 5.1 3.1 40 Xb2 b44 8.8 3.3 85.6 189 

10.0 200 75 7.42 2737 5.2 3.0 41 2076 611 8.3 3.1 85.8 199 
10.5 210 W 7.79 2WS 5.3 2.9 42 2oBp E42 7.9 3.0 86.1 209 
11.0 PO 83 8.16 iW2 5.4 2.8 43 2101 s 7.5 2.8 8b.3 219 
11.5 230 86 8.53 2936 5.6 2.8 45 2111 53Z 7.1 2.7 a.4 22p 
12.0 210 90 8.90 3MO 5.7 2.7 46 2121 Yw  6.8 2.6 86.6 239 

13.0 260 98 9-M 3123 5.9 2.6 48 2137 4m 6.3 2.4 869 259 
14.0 2% 1% 10.39 3Z42 b.1 2.5 54 2151 437 5.8 2.2 87.1 279 
15.0 300 113 11.13 2357 6.4 2.4 52 2Ib3 407 5.4 2.0 87.3 299 
lb.0 310 120 11.87 34b9 6.6 2.4 51 2174 382 5.0 1.9 87.5 319 
17.0 340 123 12.61 3575 6.8 2.3 S 2183 359 4.7 1.8 87.6 239 

18.0 364 135 13.35 3680 7.0 2.2 51 2191 339 4.5 1.7 87.8 359 
19.0 380 143 14.09 J182 7.2 2.2 59 2lW 3Z2 4.2 1.6 87.9 380 
10.0 4m 1s 14.34 3881 7.3 2.1 b0 2x6 305 4.0 1.5 88.0 400 
25.0 540 1BB 18.95 434S 8.2 1.9 68 2219 244 3.2 1.2 88.4 580 
30.0 640 215 22.25 47U 9.0 1.7 75 2244 203 2.6 1.0 88.7 600 

55.0 700 263 25.96 515s 9.7 1.6 81 2254 174 2.3 0.8 ES.9 700 
40.0 800 304 29.67 5518 10.4 1.5 87 2262 152 2.0 0.7 89.0 800 
45.0 900 338 33.38 5460 11.0 1.4 92 2268 135 1.7 0.7 89.1 900 
50.0 loo0 375 37.W 6185 11.6 1.3 93 2272 122 1.6 0.6 89.2 1000 

0 0 0 0.44 0. 0 0 0.0 0 
10 0 I2 4.79 24. 0 0 2.8 I 
5 0 7 3.00 35. 0 0 3.1 2 
3 76 b 2.37 47. 4 11 3.4 2 
3 83 5 2.17 53. 5 lb 3.5 2 

2 w 5 2.02 59. b 19 3.7 2 
2 95 5 1.89 b4. 6 22 3.8 2 
2 101 4 I.79 70. 7 25 3.9 2 
2 107 4 1.70 74. 7 27 4.0 3 
1 113 4 1.62 79. 8 W 4.1 3 

1 119 4 1.56 85. 8 31 4.3 3 
1 125 4 1.50 91. 9 33 4.4 3 
1 lr) 4 1.44 I. 9 35 4.5 3 
1 13b 3 1.40 102. 10 37 4.6 3 
1 141 3 1.35 104. 10 39 4.7 4 

1 147 3 1.31 109. 11 41 4.8 4 
1 152 3 1.28 115. 11 42 4.9 4 
1 157 3 l/z4 120. 12 u 5.0 4 
1 lb3 3 1.21 12b. 12 4b 5.1 4 
I 168 3 1.18 131. 13 47 %2 4 

1 178 3 1.13 14Z. 14 51 5.3 4 
1 189 3 l.oB 148. 15 54 5.5 5 
1 199 3 1.04 158. lb 57 5.7 5 
1 iw 2 1.01 169. lb b0 5.8 5 
1 219 2 O.% 179. 17 b3 6.0 5 

1229 20.95190.18b5b.l 5 
0 239 2 0.92 193. 19 b8 6.3 b 
0 249 2 0.89 203. 20 71 64 b 
0 298 2 0.79 2u. 25 84 7.1 7 
0 346 2 0.72 281. W 97 7.8 8 

0 393 2 0.67 328. 33 103 8.3 
0440 2 0.62 359. 38 121 8.9 
0 486 1 0.58 3Bb 42 132 9.4 
0 532 1 0.95 4w. 4b 143 9.9 

Y114 20 Ne on 16 0 

___________--_______----------------------- 

P&R&METERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 10. ZT- 8. ZC= 18. (AI-) 
NEUTRON NUHBERS: NP= 10. NT= 8. NC- 18. 

rap+*1 /3= 2.714 AT**l/B= 2.520 ELGCAT C53 de- 
REDUCED MASS NUMBER= 8.89 CIP+AT=AC- 36. 

INTERACTION RADIUS RINT= 8.79 fm RO= 1.68 fa 

MATTER HALF-DENSITY RADII Cfml: 
CP= 2.68 CT= 2.42 CT+CP= 5.10 i?= 1.27 

EQUIVALENT SHARP SURFCICE RADII Cfml: 
RP= 3.01 RT= 2.78 

COULOMB RADII Cfal: 
RCP= 3.01 RCT= 2.78 RC=RCP+RCT= 5.79 

BSS-COULOHB POTENTICIL CHcVl: 
UC(r)-1.438+ZPIZT/r for r>RC 
UC(r)-VO-K*r*+n for r<RC 
vo- 27.99 HcV K= .11108 n-2.444 
VC(RINT)= 13.1 HeV 

FISSION-TKE= 33. rkv 
FISYMM. FISSION-TKE= 32. HcV 

LIQUID DROP PCIRAHETERSI 
Ganna- 0.952 HeV/fm**Z PROX-FCICTOR= 15.21 McV 
L-RLD= 36 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 21.69 H&‘/Z**2 

MASS EXCESSES CMcV/c**23: 
PROJECTILE: -9.4 TARGET: -4.7 
COMPOUND NUCLEUSY -28.4 

FUSION RELATED PARAMETERS: 
R-BARRIER= 8.00 fm V(RB)= 13.3 HcV 
Q-VALUE- 14.2 McV 
L-CRITICAL= 26. 

20 Xe @I lb 0 2Okoa lb0 

1.0 20 9 0.68 863 1.9 12.6 0 0 0 180.0 180.0 0.0 0 0 0 
2.0 40 18 1.36 1221 2.7 8.9 12 7U 507 71.5 31.2 54.3 27 13 0 
3.0 60 27 2.04 149b 3.4 7.3 21 1353 1000 38.0 lb.8 71.0 54 6 0 
4.0 80 36 2.72 1728 3.9 6.3 27 lb46 1258 2b.l 11.6 76.9 76 4 73 
4.5 98 40 3.Ob 1833 4.1 5.9 30 1742 1341 22.6 10.0 78.7 87 3 W 

5.0 100 U 3.39 1933 4.3 5.6 32 1819 1252 19.9 8.8 80.0 97 3 65 
5.5 110 49 3.73 2Q27 4.6 5.4 24 1880 1138 17.8 7.9 81.1 107 3 90 
6.0 120 53 4.07 2118 4.8 5.1 34 1932 1043 lb.1 7.2 81.9 118 2 94 
6.5 130 58 4.41 2205 5.0 4.9 38 1975 9b3 14.7 65 82.6 128 2 IO1 
7.0 140 b2 4.75 ZZBB 5.1 4.8 40 2011 894 13.5 6.0 83.2 138 2 lob 

7.5 Is0 67 5.09 23b9 5.3 4.6 42 2013 835 12.5 5.6 83.7 149 2 111 
8.0 lb0 71 5.43 2U7 5.5 4.5 u 2070 782 11.7 5.2 ea.2 156 2 116 
8.5 170 76 5.n 293 5.7 4.3 43 2091 736 10.9 4.8 843 lb8 2 121 
9.0 180 80 6.11 2596 5.8 4.2 47 2116 695 10.2 4.5 84.9 179 I 1s 
9.5 190 84 6.45 2bb7 6.0 4.1 48 2135 bs9 9.7 4.3 85.2 189 1 130 

10.0 206 W 6.79 2737 6.1 4.0 5(1 2152 626 9.1 4.1 85.4 199 1 135 
3.9 51 2167 596 8.7 3.8 35.7 209 1 139 
3.8 53 2181 569 8.2 3.7 85.9 219 1 IU 

10.5 210 93 7.13 2805 6.3 
11.0 220 98 7.47 2872 b.4 
11.5 230 102 7.81 2936 b.6 
12.0 240 107 8.15 3000 6.7 

13.0 260 116 8.m 3123 7.0 
14.0 280 124 9.51 3242 7.3 
15.0 370 133 10.18 3357 7.5 
lb.0 320 142 10.1 34b8 7.8 
17.0 340 151 11.54 3575 8.0 

18.0 360 160 12.22 3b80 8.2 
19.0 380 lb9 12.90 3782 8.5 
20.0 400 178 13.58 3891 8.7 
25.0 500 222 lb.97 4345 9.7 
30.0 600 267 20.37 47bb 10.6 

35.0 700 311 Z-3.76 5155 11.5 
40.0 ax, 3% 27.16 9518 12.3 
45.0 900 100 30.95 f&o 13.0 
50.0 1000 444 33.95 6185 13.7 

0 0.00 0. 0 0 0.0 0 
17 5.48 22. 0 0 2.7 1 
10 3.22 31. 0 0 3.0 2 
8 2.50 42. 4 13 3.3 2 
7 2.28 47. 5 I7 3.5 2 

7 2.12 52. b 20 3.6 2 
6 1.98 56. 6 23 3.7 3 
6 1.87 61. 7 25 3.9 3 
6 1.n bb. 7 28 4.0 3 
5 1.69 71. 8 30 4.1 3 

5 1.b2 74. 8 32 4.2 4 
5 1.56 79. 9 34 4.4 4 
5 1.50 84. 9 36 4.5 4 
5 1.45 89. 10 33 4.6 4 
4 1.40 94. 10 39 4.7 4 

4 1.36 99. 11 41 4.8 4 
4 1.32 104. 11 43 4.9 4 
4 l.w 109. 12 u 5.0 4 
4 1.25 110. 12 (6 5.1 5 
4 1.22 115. 12 48 5.2 5 

4 1.17 124. 13 51 5.4 5 
4 1.12 134. 14 54 5.6 5 
3 l.oB 139. 15 57 5.7 b 
3 1.04 148. lb 64 5.9 b 
3 1.01 157. 17 b3 b.1 b 

3 0.98 167. 18 65 6.2 b 
3 0.95 lm. 19 68 6.4 7 
3 0.92 179. 20 71 b.5 7 
3 0.a 216. 24 34 7.2 8 
2 0.74 250. 28 97 7.9 9 

2 0.69 281. 32 108 8.5 
2 0.64 388. 37 la 9.1 
2 0.44 347. 41 131 9.6 
2 0.57 370. 4S 142 10.1 

3.7 54 2194 m  7.9 3.5 86.1 229 1 149 
3.6 56 2205 521 7.5 3.3 86.2 239 1 153 

3.5 58 2225 481 6.9 3.1 8b.b 259 1 lb2 
3.4 60 2243 U7 6.4 2.8 8b.8 279 1 171 
3.3 63 2251 417 5.9 2.6 87.0 299 1 179 
3.1 b5 2270 391 5.5 2.5 87.2 319 1 189 
3.1 67 2282 3b9 5.2 2.3 87.4 339 1 197 

3.0 69 ZZ? 347 4.9 2.2 87.6 359 1 Zm 
2.9 72 2300 329 4.6 2.1 87.7 379 1 213 
2.8 74 nOe 313 4.4 1.9 87.8 399 1 222 
2.5 83 2338 254 3.5 1.5 88.3 500 0 263 
2.3 91 2357 208 2.9 1.3 89.6 b40 0 303 

2.1 99 2371 178 2.5 1.1 88.8 700 0 342 
2.0 106 2zal 156 2.2 1.0 88.9 Boo 0 380 
1.9 113 2388 139 1.9 0.8 89.0 9W 0 418 
1.8 119 2394 125 1.7 0.8 89.1 loo0 0 4% 
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*115 20 NC on 27 Al 

____________________----------------------- 

PARAMETERS INDEPENDENT OF BGNBARDING ENERGY 
__________________------------------------- 

ATGWIC NUWBERS: ZP= 10. ZT= 13. ZC= 23. (V I 
NEUTRON NUMBERS: NP- 10. NT= 14. NC= 24. 

AP*+l/3= 2.714 AT**1/3= 3.000 
REDUCED MASS NUMBER- il.49 AP+AT=AC= 47. 

INTERACTION RADIUS RINT= 9.31 fa RO= 1.63 fm 

tiATTER HALF-DENSITY RADII Cfml: 
CP= 2.68 CT= 3.05 CT+CP= 5.72 c= 1.43 

EGUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.01 RT= 3.S5 

CGULGHB RADII Cfml: 
RCP= 3.01 RCT= 3.32 RC=RCP+RCT= 6.33 

BSS-CGULGMB POTENTIAL LReVl: 
VC(rl=1.438*ZP+ZT/r for r>RC 
VC(r,=VO-K*rr+n for r<RC 
vo- 41.59 McV K= .13238 n12.445 
VC(RINTl= 20.1 MeV 

FISSION-TKE= 38. nev 
ASYMM. FISSION-TKE= 37. nev 

LIQUID DROP PARAMETERS: 
GAMMA= 0.951 McV/faoZ PRGX-FACTGR- 17.03 l4eV 
L-RLD= 47 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 16.88 II&/Z+*2 

MASS EXCESSES CHeV/cc+21: 
PROJECTILE: -9.4 TARGET: -20.6. 
CGlS’GUND NUCLEUS: -43.3 

FUSION RELATED PARAMETERS: 
R-BARRIER= 8.44 fm V(RBl= 20.6 MeV 
G-VALUE= 13.2 t4eV 
L-CRITICAL= 36. 

1.0 26 II 0.37 a63 2.5 20.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 40 23 1.14 1221 3.6 14.5 12 402 m  162.0 61.4 39.0 16 24 0 41 8.41 16. 0 0 2.5 2 
3.0 64 34 1.72 1496 4.4 11.8 2b 1224 900 43.6 2B.l 65.7 50 10 0 18 3.77 24. 0 0 2.8 2 
4.0 80 46 2.29 1728 5.0 10.2 33 1622 1234 32.5 18.7 73.7 74 6 44 14 2.81 32. 4 15 3.2 3 
4.3 90 32 2.53 lw3 3.3 9.6 39 1733 1346 27.9 16.1 76.0 85 3 71 12 2.54 36. 5 18 3.3 3 

3.0 100 37 2.86 19?3 3.6 9.2 42 1657 13E 24.3 14.1 77.8 96 4 A 11 2.36 40. 5 21 3.5 3 
5.3 110 b3 3.13 ia 3.9 8.7 43 1941 1239 21.8 12.3 79.1 106 4 8, 11 2.17 44. 6 24 3.6 3 
6.0 I20 69 3.43 2118 6.2 a.4 48 a11 1154 19.7 11.3 86.2 117 3 64 10 2.0( 47. 6 26 3.7 4 
6.3 133 75 3.72 2205 6.4 8.0 31 2670 1066 17.9 10.3 81.1 127 3 88 9 1.93 31. 7 28 3.9 4 
7.0 140 36 4.01 2283 6.6 7.7 W 2121 987 16.4 9.4 81.8 137 3 91 9 1.84 54. 7 30 4.0 4 

7.5 150 86 4.29 1369 6.9 7.3 36 2164 973 15.2 8.7 82.4 147 3 93 9 1.76 Sv 8 32 4.1 4 
8.0 lb0 92 4.53 2447 7.1 7.2 39 2202 ES6 14.1 8.1 82.9 I.% 2 99 8 1.63 61. 8 34 4.2 3 
8.3 170 98 4.87 23n 7.3 7.0 61 236 815 13.2 7.6 83.4 163 2 102 8 1.62 6.3. 9 35 4.3 3 
9.0 166 l&I 3.13 2596 7.3 6.8 63 2265 769 12.4 7.1 83.8 173 2 106 8 1.56 63. 9 37 4.3 3 
9.5 196 109 3.44 2667 7.7 6.6 65 2292 729 11.6 6.7 84.2 188 2 109 7 1.31 72. 10 39 4.6 3 

10.0 m,  115 3.72 2737 1.9 6.5 67 2316 692 11.0 6.3 84.5 193 2 112 7 1.47 ?6. 10 40 4.7 5 
10.3 210 121 6.01 2805 8.1 6.3 69 237 639 10.4 6.0 84.8 206 2 116 7 1.42 78. 11 42 4.8 6 
11.0 220 126 6.36 2872 8.3 6.2 71 236 629 9.9 3.7 65.0 218 2 119 7 1.38 82. 11 44 4.9 6 
11.5 237 12.2 6.56 29% 8.5 6.0 73 2374 642 9.4 5.4 85.3 218 2 122 7 1.33 95. Ii 45 3.0 6 
12.0 240 138 6.87 3(100 8.7 3.9 75 2390 377 9.0 5.2 85.5 239 1 ix 6 1.32 89. I2 47 5.1 6 

13.0 2b4 149 7.44 3123 9.1 5.1 79 2419 
14.0 280 161 8.01 3242 9.4 3.3 a2 2443 
13.0 300 172 8.59 3351 9.7 3.3 85 2464 
16.0 310 184 9.16 3468 10.1 5.1 882482 
17.0 340 195 9.73 3575 10.4 3.0 91 24% 

18.0 360 207 10.30 3w 10.7 4.8 94 2512 
19.0 380 218 10.88 3782 11.0 4.7 97 2525 
20.0 400 P) 11.45 3881 11.2 4.6 100 2537 
25.0 509 287 14.31 4345 12.6 4.1 113 2519 
30.0 M3 345 17.17 4766 13.8 3.7 124 2607 

a.0 700 402 2o.w 3156 14.9 3.5 135 2627 
40.0 800 w 22.m 5518 13.9 3.2 143 2642 
45.0 900 317 25.76 SO lb.9 3.1 154 a53 
Jo.0 1000 574 2862 6185 17.8 2.9 lb3 2642 

ST3 3.3 4.8 35,9 259 1 131 6 1.26 94. 13 50 5.3 7 
494 7.6 4.4 86.2 279 1 137 6 1.20 101. 14 53 5.4 7 
461 7.1 4.1 86.4 299 1 143 6 1.16 IW. 14 S 5.6 7 
433 6.6 3.8 36.7 319 1 149 3 1.12 113. 13 s 5.6 8 
407 6.2 3.6 86.9 J39 1 155 3 LOB 120. lb 61 6.0 8 

38) 3.9 3.4 87.1 359 1 161 3 1.04 127. 17 b4 6.1 8 
3b4 3.3 3.2 87.2 379 1 167 5 1.01 131. 18 66 6.3 9 
36 5.2 3.0 EI.4 399 1 172 5 0.99 138. LB 69 6.4 9 
277 4.2 2.4 87.9 499 1 204 4 0.87 lb3. 22 81 7.2 II 
233 3.4 2.0 33.3 399 I 226 4 0.79 190. 26 93 7.8 12 

197 2.9 1.7 88.5 700 0 252 4 0.73 215. 30 104 a4 
173 2.6 1.5 88.7 890 0 276 3 0.68 239. 34 115 9.0 
153 2.3 1.3 83.9 996 0 302 3 0.64 261. a 12b 9.3 
126 2.0 1.2 89.0 1000 0 327 3 0.61 280. 42 1% 10.0 

66116 20 Ne on 40 Ca 

PARAWETERS INDEPENDENT OF BOllBARDING ENERGY 
-_--_---____---_--------------------------- 

ATGMIC NWIBERS: ZP= 10. ZT= 20. ZC= 30. (Znl 
NEUTRON NUMBERS: NP= 10. NT= 20. NC= 30. 

April/B= 2.714 AT+*l/3= 3.420 
REDUCED HASS NUMBER= 13.33 AP+AT=AC= 40. 

INTERACTIUN RADIUS RINT= 9.77 fm RO= 1.59 fn 

MATTER HALF-DENSITY RADII Cfml: 
CP= 2.48 CT= 3.59 CT+CP= 6.27 c= 1.53 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.01 RT= 3.85 

COULOMB RADII Cfml: 
RCP= 3.01 RCT= 3.84 RC=RCP+RCT= 6.85 

BSS-COULOMB POTENTIAL C&VI: 
VC(rl=1.438*ZP*ZT/r for r>RC 
VClrl=VO-K+pr*,, for r<RC 
vo= 58.84 He’, K= -14031 n=2.489 
VC:(RINTl= 29.4 t4eV 

FISSION-TKE= 47. MeV 
ASYIIM. FISSION-TKE= 42. HeV 

LIQUID DROP PARAIIETERS: 
GAHt’lA= 0.952 MeV/fnrrl PROX-FACTGR- 18.34 MeV 
L-RLD= 56 (ROTATING LIQUID DROP LIMIT1 
STIFFNESS PARAMETER C= 14.60 MeV/Z+IZ 

MASS EXCESSES IMeV/c+*21: 
PROJECTILE: -9.4 TARGET: -33.0 
COMPOUND NUCLEUS: -56.2 

FUSION RELATED PARAHETERS: 
R-BARRIER= 8.81 fm V(RB)= 30.5 rlcv 
U-VALUE= 13.8 l’leV 
L-C:RITICAL= 44. 

tllu ELM Eal Ecnrx l t E7h ~M~SW~S~U~CPIYIW-LP W-LT~El47EpoolElA’ MJ E-RI~IE~P)UT 
~--___-___--- -- 

1.0 20 13 0.45 863 2.9 31.5 0 0 0 1ao.o WI.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 40 27 0.91 1221 4.1 Z2.3 0 0 0 160.0 189.0 0.0 9 0 0 0 0.00 0. 0 0 0.0 0 
3.0 60 4b 1.36 1496 5.1 18.2 25 653 573 71.4 49.1 54.3 42 18 0 35 4.97 19. 0 0 2.7 2 
4.0 80 53 1.81 1723 5.8 15.7 38 1413 1043 U.9 36.3 67.6 70 10 59 24 3.30 23. 4 13 3.0 3 
4.3 90 60 2.04 18J3 6.2 14.8 43 1593 1196 33.0 25.3 71.0 82 8 b4 21 2.92 2e. 3 13 3.1 3 

5.0 loo 67 2.27 1533 6.5 14.1 (8 1745 lpi 33.0 22.1 73.5 93 7 63 19 2.65 31. 3 20 3.3 4 
3.3 110 73 2.49 2627 6.b 13.4 52 IBM 1362 29.1 19.3 75.4 104 6 72 I7 2.44 34. 6 23 3.4 4 
6.0 120 80 2.72 2118 7.1 12.9 33 1W 1243 26.1 17.3 77.0 115 5 76 16 2.27 37. 6 25 3.3 4 
6.5 lr) 87 2.94 Pm 7.4 12.4 39 2047 1152 23.6 15.8 73.2 125 5 79 15 2.13 40. 7 27 3.7 4 
7.0 140 93 3.17 PeB 7.7 11.9 62 2119 1070 21.6 14.4 79.2 136 4 82 14 2.02 43. 7 29 3.8 5 

7.3 150 106 3.46 2369 8.0 11.5 66 2181 993 19.9 13.3 66.0 146 4 65 I4 1.92 46. 8 31 3.9 3 
8.0 168 107 3.62 244? 8.2 11.1 69 2235 936 13.4 12.3 80.8 156 4 I 13 1.84 49. 8 32 4.0 5 
8.3 170 113 3.8 2523 8.5 10.3 71 2232 881 17.2 11.5 31.4 167 3 0 13 1.76 52. S 34 4.1 5 
9.0 166 120 4.m 2596 8.7 10.5 74 2324 g32 16.1 10.7 82.0 177 3 93 12 1.70 54. 9 36 4.2 6 
9.5 190 127 4.30 2bb7 9.0 10.2 77 2362 788 13.1 10.1 82.4 137 3 96 12 1.44 51. 9 37 4.3 6 

10.0 200 133 4.53 2737 9.2 10.0 80 2396 749 14.3 9.3 82.9 197 3 96 II I..% 60. 10 39 4.4 6 
10.5 210 140 4.76 X6 9.4 9.7 82 2426 713 13.5 9.0 33.2 207 3 101 11 1.53 63. 10 40 4.3 b 
11.0 2m 147 4.93 2872 9.7 9.3 64 2454 681 12.8 8.6 83.6 218 2 103 11 1.49 65. 10 42 4.6 7 
11.5 no 153 3.21 2926 9.9 9.3 87 24W 651 12.2 3.1 B.9 2iS 2 105 10 1.45 b3. 11 43 4.? 7 
12.0 246 160 5.u 3660 10.1 9.1 39 2542 624 11.6 7.3 84.2 238 2 108 10 1.41 71. II 45 4.8 7 

13.0 260 I73 3.w 3123 10.3 3.7 94 233 576 10.7 7.1 84.7 258 2 112 LO 1.35 75. I2 47 3.0 8 
14.0 230 187 6.34 3242 10.9 3.4 98 ?S78 535 9.3 6.6 85.1 2l8 2 117 9 I.29 81. 13 50 5.2 8 
13.0 309 200 6.80 3357 11.3 8.1 192 m  499 9.1 6.1 35.4 295 2 121 9 1.24 87. 14 33 3.3 8 
16.0 90 213 7.25 3464 11.7 7.9 106 2K54 468 8.3 5.7 Si.7 318 2 125 b 1.19 91. 14 3s 3.5 9 
17.6 34b 727 7.70 355 12.0 7.6 110 2657 440 8.0 3.3 86.0 339 1 136 8 1.13 96. I5 SB 5.7 9 

18.0 360 240 8.13 3660 12.4 7.4 113 2673 416 7.3 5.0 86.2 359 I 134 8 1.11 100. lb bl 5.8 10 
19.0 380 2% 8.61 3732 12.7 7.2 117 2696 391 1.1 4.7 86.5 379 1 1% 8 l.oB 16. I7 63 6.0 10 
20.0 487 267 9.06 3881 13.0 7.0 120 2713 374 6.7 4.5 36.6 399 1 142 7 1.46 111. I? 66 6.1 10 
25.0 500 3-B 11.3 4345 14.6 6.3 135 2775 299 3.3 3.5 87.3 499 1 161 7 0.03 133. 21 77 68 12 
3.0 600 400 13.59 4766 16.0 5.7 130 2816 249 4.4 2.9 87.8 399 I 1rn 6 0.04 133. 25 88 7.4 i4 

35.0 700 467 15.86 3156 17.3 3.3 163 2343 214 3.7 2.3 88.1 699 1 198 3 0.77 173. 2s 99 8.0 
40.0 800 333 18.12 5518 18.4 5.0 In ZBM 187 3.3 2.2 88.4 799 I 216 3 0.72 191. 32 109 8.5 
4.0 9W MO 203 f&b 19.6 4.7 186 2883 I66 2.9 1.9 88.6 899 I 233 5 0.68 no. 36 119 9.0 
50.0 1060 667 22.65 6105 20.6 4.5 I¶ 2896 149 2.6 1.7 88.7 loo0 0 250 3 0.64 228. 39 129 9.5 

Wlr mv mv - II&c l/f= - 6 d 3 4a dr¶ &m lkv mv mv - n?s mv iw- mv - 
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#I17 20 Nc o” 56 Fe 

PARAMETERS INDEPENDENT OF BGMBARDING ENERGY 
-------------_---_------------------------- 

ATOMIC NUMBERS: ZP= 10. ZT= 26. ZC- 36.(Krl 
NEUTRON NUMBERS: NP= IO. NT= 30. NC= 40. 

AP**l/s- 2.714 AT**l/3- 3.826 
REDUCED MASS NUMBER- 14.74 AP+AT=AC= 76. 

INTERACTION RADIUS RINT-10.21 fm HO= 1.56 fm 

MATTER HALF-DENSITY RADII tfmlr 
CP= 2.68 CT= 4.12 CT+CP= 6.79 -d 1.62 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.01 RT= 4.35 

CGULGHB RADII Cfal: 
RCP= 3.01 RCT- 4.27 RC=RCP+RCT= 7.28 

BSS-COULOMB POTENTIAL CM&l: 
VC(rl=l.438+ZP*ZT/r for r>RC 
VC(rl=VO-Krr*+n for r<RC 
vo= 71.67 HeV K= .13479 n-2.526 
VC(RINTl= 36.6 McV 

FISSION-TKE= 55. ncv 
ASYtltl. FISSION-TKE= 44. McV 

LIQUID DROP PARAHETERS: 
GAMHA= 0.947 MeV/fm++P PROX-FACTOR= 19.30 HcV 
L-RLD= b9 (ROTATING LIQUID DROP LIHIT) 
STIFFNESS PCIRAHETER C= 13.24 M&/Z+*2 

1.0 2-I 15 0.40 863 3.2 40.9 0 0 0 180.0 180.0 0.0 0 
2.0 40 29 0.81 1271 4.6 B.9 0 0 0 180.0 180.0 0.0 0 
3.0 U 44 1.21 14% 5.6 23.b 24 bO9 375 93.2 70.5 44.9 37 
4.0 80 59 Lb1 1728 b.4 20.5 40 1301 94h 53.b 40.3 b3.2 b? 
4.5 PO bb 1.81 1833 b.8 19.3 47 1529 11% 44.9 33.5 b7.5 80 

5.0 loo 74 2.01 1933 7.2 18.3 52 1711 lzee 38.7 28.8 70.7 91 
5.5 110 81 2.21 2Q27 7.6 17.5 51 1358 1413 34.0 25.2 73.0 103 
6.0 120 BB 2.42 2118 ?.9 lb.? 62 1981 1432 30.3 ID.5 74.8 114 
6.5 130 9b 2.62 2% 8.2 lb.1 bb 2085 I= 27.4 20.3 7b.3 124 
7.0 140 103 2.82 2288 8.5 15.5 70 ?I?3 1?2? 25.0 18.5 ??.5 l3J 

9 63 36 2.91 25. 5 20 2.8 4 
7 bb Zb 2.M 27. 5 22 2.9 4 
6 b9 22 2.4b 2% 6 24 3.0 5 
6 72 ?o 2.31 32. b 2b 3.2 5 
5 74 I9 2.17 31. 7 27 3.3 5 

7.5 I50 Ill 3.02 pb9 8.8 14.9 74 2250 1145 22.9 17.0 ?8.5 145 
8.0 lb0 118 3.P 2447 9.1 14.5 ?? 2317 1074 21.2 15.7 79.4 156 
3.5 170 I25 3.42 2523 9.4 14.0 81 23?b loll 19.7 14.b 80.1 lbb 
9.0 180 133 3.b2 1596 9.7 13.6 84 2428 R) 18.5 13.b 80.8 176 

5 n 18 2.ob 36. 7 29 3.4 b 
4 79 17 1.9? 39. 8 31 3.5 6 
4 81 I? 1.33 41. 8 32 3.6 6 
4 83 lb 1.81 43. 8 34 3.7 7 
3 85 15 1.74 45. 9 35 3.8 7 9.5 I90 I40 3.82 2b6? 9.9 13.3 87 24?5 90) 17.3 12.8 81.3 187 

10.0 200 147 4.03 2737 10.2 12.9 90 2517 659 16.3 12.1 81.8 197 3 87 15 1.Y 48. 9 37 3.9 7 
3 w I4 1.63 499. 10 38 4.0 8 
3 91 I4 1.3 52. 10 40 4.1 8 
3 93 I4 1.54 W. 10 41 4.2 8 
2 94 13 1.50 5b. 11 42 4.3 8 

10.5 210 156 4.23 2805 10.4 12.6 93 25s 818 15.4 Il.4 a.3 207 
11.0 220 lb2 4.43 28?2 10.7 12.3 9b 2589 781 14.6 10.8 82.7 2l7 
11.5 230 lb9 4.63 293b IO.9 12.1 W 2b20 747 13.9 10.3 83.0 22? 
12.0 240 l?? 4.a 3900 11.2 11.8 102 2b49 716 13.3 9.8 83.4 238 

13.0 2b0 192 5.23 312.3 Il.6 Il.4 107 2700 Ml 12.1 9.0 33.9 253 
14.0 a 2oa 5.M 3242 12.1 IO.9 112 2743 613 11.2 8.3 84.4 278 

2 58 13 1.42 60. 12 45 4.5 9 
2 I01 12 1.9 b4. 12 43 4.7 10 

15.0 m  221 6.04 m  12.5 10.6 116 2781 512 10.4 7.b 84.8 298 
16.0 320 236 6.44 3444 12.9 10.2 121 2814 537 9.7 7.1 85.2 318 

2 1Ol 12 1.31 b9. 13 50 4.8 10 
2 lo3 11 1.26 ?2. 14 53 5.0 11 
2 111 11 1.21 76. 14 55 5.1 11 

2 II4 10 1.17 80. IS 51 5.3 12 
I 117 IO 1.14 84. lb 60 5.4 12 
I Ia 10 1.10 87. I? k.2 5.6 13 
1 134 9 0.97 106. 20 73 6.2 15 
1 147 8 0.88 123. 24 83 6.8 17 

1 lb0 7 0.81 1400. 2? 93 7.4 
1 I?3 7 0.75 135. 30 lu3 7.9 
1 185 6 0.71 168. 34 113 8.4 
1 l9? 6 0.67 133. 37 122 8.8 

17.0 340 251 b.84 3575 13.3 9.9 125 2842 505 9.1 6.7 85.5 338 

18.0 360 2A5 7.25 3680 13.7 9.b 134 2%8 477 8.5 b.3 85.7 358 
19.0 380 280 7.65 3782 14.0 9.4 134 a91 452 3.0 5.9 3b.o 379 
20.0 400 2% 8.06 3881 14.4 9.2 138 2911 429 7.6 5.6 36.2 2.99 MASS EXCESSES CMoV/c**21: 

PROJECTILE: -9.4 TARGETS -61.4 
COHPOUND NUCLEUS: -70.2 

FUSION RELATED PARAHETERS: 
R-BARRIER= 9.20 fm VtRBl- 38.0 M&J 
Q-VALUE= -0.6 MeV 
L-CRITICAL= 52. 

25.0 344 a9 10.06 4345 16.1 8.2 156 2989 343 b.0 4.4 87.0 499 
38.0 mQ u2 12.08 blbb I?.? 7.5 I?3 a44 ZBb 5.0 3.7 87.5 599 

35.0 700 516 14.09 5155 19.1 6.9 188 3077 245 4.2 3.1 87.9 699 
40.0 800 539 lb.10 9518 20.4 b.5 202 3104 214 3.7 2.7 BB.2 ?W 
45.0 900 bb? 18.12 5&d 21.6 6.1 215 3125 190 3.3 2.4 88.4 899 
50.0 1000 ?3? a.13 6leS 22.8 5.8 W? 3141 171 2.9 2.2 38.5 999 

11118 20 Ne on 63 Cu 

------------------------------------------- 

PARAMETERS INDEPENDENT OF BONBARDING ENERGY 

ATOMIC NUMBERS: ZP= IO. ZT= 29. ZC= 39.(Y 1 
NEUTRON NUHBERS: NP= IO. NT= 34. NC= 44. 

APdwl/3= 2.714 AT**l/3= 3.979 
REDUCED MASS NUMBER= 15.18 AP+AT=AC= 83. 

INTERACTION RADIUS RINT=l0.38 fm RO= 1.55 fm 

HATTER HALF-DENSITY RADII Cfml: 
CP= 2.68 CT= 4.31 CT+CP= 6.99 E= 1.65 

EQUIVALENT SHARP SURFACE RADII Cfm31 
RP= 3.01 RT= 4.53 

COULOMB RADII Cfmlc 
RCP= 3.01 RCT= 4.45 RC=RCP+RCT= 7.4b 

BSS-COULOMB POTENTIAL CHeV3: 
VC(rl=l.438rZP*ZT/r for r>RC 
VC(rl=VO-K*r+*n for r<RC 
VO= 77.87 Md K= .!3146 n=2.547 
VC(RINTl- 40.2 tleV 

FISSION-TKE- b0. McV 
ASYMM. FISSION-TKE= 45. HdJ 

1.0 20 15 0s 8b3 3.3 45.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 40 33 O.?b 1221 4.7 31.3 0 0 0 188.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 68 46 1.13 1196 5.8 26.4 i-2 435 230 104.) U.1 37.7 0 27 32 77 7.93 14. 2 3 2.1 2 
4.0 80 bl 1.51 1728 Lb 22.8 40 1200 859 59.4 4b.l b0.3 M I4 52 39 4.01 19. 4 I4 2.4 3 
4.5 m  68 1.70 1823 7.0 21.5 47 1452 lOb? 49.3 38.0 b5.3 79 11 57 34 3.45 21. 4 I? 2.5 4 

5.0 100 76 1.89 1933 7.4 a.4 53 lb52 lp5 42.3 32.5 68.9 90 IO 61 30 3.Ob 23. 5 19 2.7 4 
5.5 110 63 2.oB 2021 7.8 19.5 58 1815 1372 37.0 28.3 71.5 102 8 05 27 2.?8 25. 5 21 2.8 5 
6.0 110 91 2.2? 2118 8.1 l&b 63 1950 l48b 33.9 25.2 ?3.5 113 7 b? 25 2.56 27. b 23 2.9 5 
6.5 IJ) w 2.Y 2205 a5 17.9 68 zob5 13?8 29.7 Z.b 75.2 I24 6 m  23 2.39 29. b 25 3.1 5 
7.0 140 106 2.M 2288 8.8 17.3 ?2 2lb2 1279 2?.0 20.6 7b.5 I34 b 12 22 2.25 31. 7 2? 3.2 6 

7.5 150 114 2.33 2%9 9.1 
8.0 lb0 121 3.02 244? 9.4 
8.5 I?0 129 3.21 2523 9.7 
9.0 180 In 3.40 25% 10.0 
9.5 190 144 3.59 2bb7 10.2 

10.0 200 152 3.78 2?3? 10.5 
10.5 210 159 3.9? 2805 10.8 
Il.0 Pg lb? 4.16 2372 Il.0 
11.5 m  175 4.35 29% 11.3 
12.0 240 182 4.53 a00 11.5 

13.0 %O 197 4.91 3123 12.0 
14.0 ae0 213 5.19 3242 12.4 
15.0 300 228 5.67 3351 12.9 
lb.0 a 243 6.05 34b0 13.3 
17.0 340 258 6.42 S75 13.7 

18.0 360 2?3 b.30 se0 14.1 
19.0 380 2BB 7.18 3782 14.5 
20.0 400 304 7.56 3381 14.8 
25.0 y10 380 9.45 4345 lb.6 
30.0 boo 4% 11.34 4746 18.2 

lb.? 76 2247 1194 24.8 18.9 77.6 145 5 75 21 2.13 34. 7 28 3.3 6 
lb.1 80 2321 II19 22.9 17.4 78.) 156 5 ?? 28 2.03 3b. 7 39 3.4 b 
15.7 83 2386 I(153 21.3 lb.2 79.4 166 4 79 19 1.94 37. 8 32 3.5 7 
15.2 87 2443 995 19.9 15.1 80.1 176 4 81 18 I.& 40. 8 33 3.6 7 
14.8 90 2)95 943 18.7 14.2 80.7 186 4 92 17 1.79 42. 9 35 3.7 7 

14.4 93 2541 8R 17.6 13.4 81.2 19? 3 81 17 1.73 44. 9 36 3.8 8 
14.1 91 ag) 853 1b.b 12.6 81.7 207 3 86 lb 1.Y 4b. 9 37 3.9 8 
13.8 100 2b2i 814 15.7 12.0 82.1 217 3 88 lb 1.62 40. IO 39 4.0 8 
13.5 103 2b55 m  15.0 11.4 82.5 227 3 w 15 1.59 49. 10 40 Cl 9 
13.2 105 zbee W 14.3 10.8 82.9 23? 3 91 15 I.53 52. 11 41 4.2 9 

12.7 111 2744 bW 13.0 9.9 83.5 2?4 2 94 14 1.Y s. 11 u 4.3 10 
12.2 116 2792 b39 12.0 9.1 84.0 2?8 2 97 I4 1.39 99. 12 47 4.5 10 
11.8 121 2833 59? 11.1 8.4 84.4 298 2 100 13 1.34 63. 13 49 4.7 11 
II.4 11 2869 m  10.4 7.9 84.8 318 2 103 I2 I.28 67. I4 51 4.8 11 
11.1 I31 2901 52b 9.7 7.4 &2 338 2 iob 12 1.24 70. 14 5t 5.0 12 

10.8 135 2929 49? 9.1 b.9 85.4 3TE 2 108 12 1.20 74. 15 5b 5.1 12 
10.5 139 2955 471 8.b 45 85.7 3?8 2 111 11 1.16 ??. lb 58 5.3 13 
10.2 lU 29?7 U? 8.1 6.2 B.9 399 1 114 11 1.13 81. lb 61 5.4 13 
9.1 163 3Ob3 398 6.4 4.9 86.8 497 1 11 10 0.99 97. 20 71 b.0 lb 
a3 180 3110 2m 5.3 4.0 87.4 599 1 138 9 0.98 113. 23 82 6.b 18 

LIQUID DROP PARAMETERS: 
GAHMA= 0.946 llcV/fm**2 PRGX-FACTOR= 19.63 MdJ 
L-RLD= 74 (ROTATINQ LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 12.86 M&/Z*+2 

MASS EXCESSES CMeV/c+*Zl: 
PROJECTILE: -9.4 TARGET: -65.2 
COHPOLJND NUCLEUS: -73.5 

FUSION RELATED PARAHETERS: 
R-BARRIER= 9.34 fm VtRBl- 41.7 nev 
Q-VaLUE= -1.1 HeV 
L-CRITICAL= 55. 

a.0 700 531 13.22 5155 19.6 7.7 196 31b0 2% 4.5 3.4 87.7 bW 1 lW 8 0.83 128. 27 91 7.1 
40.0 800 bO? 15.11 5518 21.0 7.2 211 3191 223 3.9 3.0 m.0 799 1 161 7 0.77 1u. 30 101 7.6 
45.0 900 683 17.00 5aO 22.3 b.8 224 3714 199 3.5 2.6 88.3 899 1 171 7 0.72 la. 33 110 8.1 
50.0 1000 799 18.8 b185 23.5 6.5 237 2X32 I?9 3.1 2.4 88.4 999 1 la 7 0.69 171. 37 119 8.5 
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Yl19 20 Nc on 92 l-lo 

------------------------------------------- 

PARA#ETERS INDEPENDENT OF BOPIBARDINO ENERGY 
------------------------------------------- 

AT0MIC NUtlSERSi ZP* 10. ZT= 42. ZC= 52.4Te) 
NEUTRON NUMBERS: NP= 10. NT= 50. NC= 40. 

AP**t /3= 2.714 AT+*l/3= 4.514 
REDUCED MASS NUMBER= 16.43 AIP+AT=AC=ll2. 

INTERACTION RADIUS RINT=lO.PI fm RO= 1.52 fm 

HATTER HALF-DENSITY RADII Cfm3: 
CP= 2.68 CT= 5.00 cT+CP= 7.68 c= 1.74 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.01 RT* 5.20 

COULOMB RADII Cfml: 
RCP= 3.01 RCT= 5.08 RC=RCP+RCT= 8.09 

BSS-COUL0HB POTENTIAL CtlaVlr 
Vc4r)=l.438+2P1ZT/r for r>RC 
VC(r)*VO-K*r*rn for r<RC 
VO= 102.99 McV K= .11440 n=2.637 
VC(RINT)= 55.1 nev 

FISSION-TKE* 82. MeV 
ASYMM. FISSION-TKE* 51. nev 

LIQUID DR0F PARABETERS: 
GAWlA* 0.943 HcV/fm~+:! PROX-FACTOR* 20.67 MeV 
L-RLD- 81 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C* 11.90 MeV/2+*2 

MASS EXCESSES CMeV/cr*21: 
PROJECTILE: -9.4 TARGET: -87.5 
C0MP0UND NUCLEUS: -78.0 

FUSION RELATED PARAtlETERS: 
R-BARRIER- 9.84 fm V(RB)= 57.4 MeV 
Q-VALUE= -19.0 nev 
L-CRITICAL= 64. 

1.0 20 16 0.30 Bb3 3.6 66.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 40 33 0.60 1221 %I 46.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 60 W 0.89 1496 6.2 33.2 0 0 0 1m.o 183.0 0.0 0 0 0 0 0.M 0. 0 0 0.0 0 
4.0 80 66 1.19 17m 1.2 a.1 32 644 334 92.7 80.3 43.7 % 25 U 82 6.19 14. 3 12 1.8 3 
4.5 90 74 1.24 1W3 7.6 31.2 42 lOO4 680 73.1 62.0 53.5 71 19 51 62 4.64 16. 4 15 2.0 3 

5.0 NO 62 1.49 1935 8.0 29.6 50 1289 916 60.7 51.0 59.6 85 15 56 52 3.87 17. 4 17 2.1 4 
5.5 110 90 1.M m27 a.4 zB.2 5B 1521 1109 52.1 43.5 63.9 98 12 Ml 45 3.39 19. 5 19 2.3 4 
6.0 120 99 1.79 2118 8.8 27.0 64 1714 1270 45.7 m.0 67.1 109 11 M 41 3.05 20. 5 21 2.4 5 
6.5 130 107 1.94 220 9.2 25.9 70 LB77 14& 40.B 33.8 69.6 121 9 6b 31 2.80 22. 6 23 2.5 5 
7.0 HO 115 2.09 2288 9.5 25.0 75 2016 14% 36.8 30.5 71.6 132 8 6% 35 2.60 24. 6 25 2.6 6 

7.5 124 123 2.3 2-369 9.8 24.1 80 2136 1356 33.5 27.7 73.2 143 7 70 32 2.44 25. 7 26 2.7 6 
8.0 NO 131 2.39 244l 10.2 23.4 85 2%2 1271 a.8 25.5 74.6 153 7 72 31 2.m 27. 7 28 2.8 7 
8.5 170 HO 2.53 2523 10.5 22.7 W 2D4 1196 28.5 23.5 75.7 164 6 74 29 2.19 2B. 8 29 2.9 7 
9.0 180 14B 2.6B 2596 10.8 22.0 94 2417 1130 26.5 21.9 76.7 174 6 76 28 2.09 30. 8 36 3.0 8 
9.5 190 1z6 2.63 2667 11.1 21.5 98 2450 iom 24.8 20.4 77.6 lb5 5 n 27 2.00 31. 8 32 3.1 8 

10.0 200 164 2.98 2737 II.4 20.9 101 2556 1017 23.3 19.2 78.4 195 5 78 26 1.92 33. 9 P 3.2 8 
10.5 210 173 3.13 2805 11.6 20.4 lo5 2616 968 21.9 18.1 79.0 2% 4 80 25 1.85 31. 9 34 3.3 9 
11.0 m  181 3.28 2B72 11.9 19.9 109 2670 924 20.8 17.1 W.6 216 4 81 24 1.79 %. 9 36 3.4 9 
11.5 230 JW 3.43 2936 12.2 19.5 112 2720 BB4 19.7 16.2 80.2 226 4 82 23 1.74 37. 10 37 3.5 10 
12.0 24O 197 3.58 moo 12.4 19.1 116 2765 817 18.7 15.4 80.6 236 4 84 22 1.69 39. 10 38 3.6 10 

13.0 260 214 3.88 3123 13.0 18.3 122 2815 782 17.1 14.0 81.5 251 3 86 21 1.60 42. 11 41 3.7 II 
14.0 2BO 2Bl 4.17 3242 13.4 17.7 128 2914 726 15.7 12.9 82.2 277 3 m  m  1.52 45. 11 43 3.9 II 
15.0 3OO 236 4.47 p57 13.9 17.1 131 2973 678 14.5 Il.9 82.8 297 3 90 19 1.45 4%. 12 15 4.0 12 
16.0 320 263 4.77 346% 14.4 16.5 110 3x25 635 13.5 11.1 83.3 317 3 92 19 1.39 SO. 13 41 4.2 13 
17.0 340 279 5.07 3575 14.8 16.0 145 3070 

15.6 151 3111 
15.2 1% 3147 
14.8 161 3180 
13.2 tm 303 
12.1 203 3385 

353 12.6 10.3 83.7 JJB 2 94 I8 1.34 54. 14 50 4.3 13 

18.0 360 2% 5.37 3ta 15.2 
19.0 380 312 5.M 3782 15.7 
20.0 400 329 5.% 304 16.1 
25.0 500 411 7.45 4345 JR0 
30.0 600 493 8.94 4764 19.7 

5bS 11.8 9.7 m.1 358 2 96 17 1.30 56. 14 52 4.4 14 
535 11.1 9.1 B4.4 318 2 98 17 1.25 59. 15 % 4.6 14 
506 10.5 Lb 81.7 3% 2 loo 16 1.21 62. 16 56 4.7 IS 
406 8.3 6.8 85.9 498 2 109 14 I.07 75. 19 66 5.3 18 
339 6.8 5.6 B6.6 539 I 117 13 a% 88.22 n 5.8 20 

35.0 700 515 10.43 5155 21.3 11.2 2Z2 3443 2% 5.8 4.7 81.1 699 1 125 12 0.m 99. 25 85 63 
40.0 800 651 11.93 818 22.7 10.5 238 3186 n4 5.0 4.1 87.5 m  I 133 11 O.B2 111. 29 n 6.8 
45.0 900 739 13.42 SO 24.1 9.9 M 390 226 4.4 3.6 87.8 B# 1 14o 10 0.77 122. n IO2 7.2 
50.0 IWO 821 14.91 6165 25.4 9.4 269 3547 203 4.0 3.3 88.0 599 1 147 10 0.73 la. 35 110 7.6 

Y120 20 Ne on 108 As 

PARAMETERS INDEPENDENT OF BOMEARDING ENERGY 
_____________--------------~~~~~~~~~~~~~~~~ 

2okm1ooIb ?o*u1oBIb 

-- --~----- 

EL/u DAB EC8 EGVVC * k ETI) LlWso#(SWlBWWlW-LP W-lltP-WET+lTEfUlI!3.4’ T&U EfBEM-fNTBoRLl 
---- --__- 

1.0 P I7 0.28 863 3.7 74.0 0 0 0 im.0 im.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATOMIC NUMBERS ZP= 10. ZT= 47. ZC= 57.(La) 2.0 40 34 0.56 1221 5.2 52.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NUMBERSI NP= 10. NT= bl. NC= 71. 3.0 60 51 0.84 1496 6.4 42.7 0 0 0 lm.0 lm.0 0.0 0 0 0 0 0.M 0. 0 0 0.0 0 

AP++l/3= 2.714 ATlxl/B= 4.762 
REDUCED MASS NUMBER= 16.88 AP+AT=Ac=l28. 

4.0 80 68 1.12 172~ 7.4 37.0 27 4s6 232 107.5 96.9 36.3 53 27 41 112 7.75 12. 3 11 1.8 3 
4.5 90 76 1.26 1033 7.8 34.9 4O 859 561 82.3 72.1 (8.9 69 21 49 77 5.27 14. 4 I4 I.9 4 

INTERACTION RADIUS RINT=ll.ZB f,,, RO= 1.50 fn 

MATTER HALF-DENSITY RADII Cfml: 
CP= 2.68 CT= 3.32 CTcCP= 8.00 E= 1.78 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.01 RT= 5.50 

a0 100 84 1.40 1913 8.3 33.1 SO 1178 B24 67.5 58.4 56.3 B4 16 SS 62 4.25 IS. 4 16 2.0 5 
5.5 110 93 1.54 2027 8.7 31.6 98 14% IO39 57.5 49.4 61.3 97 13 w 53 3.64 17. 5 19 2.2 5 
6.0 120 101 I.68 2118 9.0 30.2 6.5 1654 l2lB 50.1 42.9 64.9 JW 11 62 47 3.26 18. 5 20 2.3 6 
6.5 IS 110 1.82 2X6 9.4 29.0 71 1g)b 13iO U.5 38.0 67.7 120 10 65 43 2.97 19. 6 22 2.4 6 
7.0 MO 118 1.96 Pee 9.8 28.0 7? 1991 1503 40.1 34.1 70.0 131 9 67 40 2.74 21. 6 24 2.5 7 

cWL0HB RADII Cfml: 
RCP= 3.01 RCT= 5.34 RC=RCP+RCT= 8.35 

7.5 150 127 2.10 a9 10.1 27.0 82 21% 146O 36.4 31.0 71.8 142 8 69 37 2.56 22. 7 25 2.6 7 
8.0 I64 135 2.24 2U7 10.4 26.2 87 22U 1368 33.4 2B.4 73.3 153 7 70 35 2.41 23. 7 2l 2.7 8 
8.5 170 143 2.36 2523 10.8 25.4 92 2347 JaSe 30.8 26.2 74.6 164 6 72 33 2.29 25. 7 2% 2.8 8 
9.0 180 152 2.52 2596 11.1 24.7 97 2439 1216 28.7 24.3 75.7 174 b 73 32 2.18 26. 8 29 2.9 9 
9.5 190 l&I 2.66 2667 11.4 24.0 101 2521 1152 26.8 22.7 76.6 165 5 75 20 2.09 2%. 8 31 3.0 9 

BSS-COULOMB POTENTIAL LHeV7: 10.0 200 169 2.80 2737 11.7 23.4 ICB 2595 los5 25.1 21.3 77.4 1% 5 76 29 2.00 29. 8 32 3.1 9 
VC(r)=l.438IZPeZT/r for r>RC 10.5 210 I77 2.94 2@3 12.0 22.8 109 %62 IO42 t3.b 20.0 78.2 2C6 5 n n 1.93 30. 9 33 3.2 10 
VC(r)=VO-Kxrr+n for r<RC 11.0 220 186 3.08 2822 12.2 22.3 113 2723 995 22.3 18.9 78.8 216 4 W 27 1.86 32. 9 35 3.2 10 
vo= 111.37 MeV K= .10701 n=2.662 11.5 23O 194 3.22 25% 12.5 21.8 117 277B 952 21.2 17.9 W.4 226 4 80 26 l.m 33. lo 36 3.3 II 
VC(RINT)= 60.2 PkV 12.0 24% 203 3.36 3000 12.8 21.4 120 2829 912 20.1 17.0 79.9 236 4 81 25 1.75 34. IO 37 3.4 II 

FISSION-TKE* 91. MaV 
ASYMM. FISSION-TKE- 53. mev 

LIQUID DROP PARAMETERS: 
GAMNA= 0.931 tlcV/fm+*2 PROX-FACTOR- 20.85 M.~J 
L-RLD- 86 (RGTATING LIQUID DROP LIPIIT) 
STIFFNESS PARANETER C= il.59 tlcV,Zrc2 

MASS EXCESSES CMeV/crr21: 
PROJECTILE: -9.4 TARGET: -87.6 
COMPOUND NUCLEUS: -78.8 

13.0 260 219 3.M 3123 13.3 20.5 127 2918 B42 18.3 15.5 m.8 257 3 83 24 1.65 37. 11 39 3.5 12 
14.0 280 2.36 3.93 3242 13.8 19.8 134 2995 7B2 16.8 14.2 81.6 277 3 85 23 1.57 39. II 41 3.7 13 
15.0 3W 253 4.21 3S 14.3 29.1 1+3 a1 7x) 15.5 13.1 82.2 297 3 87 P 1.50 42. 12 u 3.8 I4 
16.0 3% m, 4.49 346% 14.8 18.5 146 3119 68) 14.4 12.2 82.8 317 3 88 21 l.u 85. 13 4b 4.0 14 
17.0 340 387 4.n 3575 15.2 17.9 is2 3171 644 13.5 11.4 ~3.3 330 2 90 20 1.39 47. 13 18 4.1 15 

18.0 360 r)) 5.05 3680 15.7 17.4 IS7 3216 608 12.6 10.7 B3.7 358 2 92 19 1.34 49. I4 50 4.2 16 
19.0 380 321 5.33 3782 16.1 17.0 163 3256 576 11.9 10.1 B4.0 37B 2 94 19 1.29 52. 15 52 4.3 16 
20.0 400 338 5.61 3881 16.5 16.5 16B 3293 547 11.3 9.5 B4.4 398 2 95 18 1.25 54. 15 51 4.5 17 
25.0 X4 4Z 7.01 436 18.5 14.8 192 3431 43B 8.8 7.4 B5.6 49B 2 IM 16 1.10 66. 18 64 5.0 20 
30.0 600 506 8.41 4766 20.2 13.5 213 3523 363 7.3 6.1 86.4 599 1 110 14 0.99 77. 22 n 5.5 23 

FUSION RELATED PARAMETERS: 35.0 700 WI 9.81 5135 21.8 12.5 232 3SB3 312 6.2 !5.2 86.9 699 I 117 13 0.91 87. 25 8) 6.0 
R-BARRIER-10.08 fm V(RB>= 62.6 HeV 40.0 BOO 675 11.21 951% 23.3 11.7 2% 3637 273 5.4 4.5 87.3 799 I 123 12 O.B4 9B. 2B 90 6.4 
Q-VALUE= -18.2 MeV 6.0 900 7% 12.62 WO 24.8 11.0 267 %74 243 4.7 4.0 81.6 899 1 129 II 0.79 IOB. 31 W 6.8 
L-CRITICAL= 68. 50.0 IWO 844 t4.O2 6185 2b.1 10.5 282 33l 219 4.2 3.6 87.9 999 I 135 11 0.75 117. 34 107 7.2 

llevlu WV LV -- )*v/c l/h - 4 J d *r duk, lkv lw Rev - N, lbv -ky- kV -- 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

+***it~.**+*************~***~***~~******~********~ 
#121 20 NC an 140 C* 

---_-__-------_--___----------------------- 

PARAMETERS INDEPENDENT GF BGHBARDIND ENERGY 
-----_-----------___----------------------- 

ATGMIC NUMBERSI ZP= 10. ZT- 58. ZC= 6S.(Er) 
NEUTRGN NUMBERS: NP= 10. NT= 82. NC= 92. 

AP**i /3- 2.714 AT+*i/3= 5.192 
REDUCED MASS NUMBER- 17.50 AP+AT-W-160. 

INTERACTIGN RADIUS RINT=11.70 Cm RO= 1.48 fm 

HATTER HALF-DENSITY RADII CfmlL 
CP= 2.68 CT= 5.87 CT+CP= 8.55 C- 1.84 

EQUIVALENT SHARP SURFACE RADII IfnIP 
RP= 3.01 RT= 6.04 

COULOMB RADII Efml: 
RCP= 3.01 RCT= 5.82 RC-RCP+RCT= 8.83 

BSS-COULOMB POTENTIAL CHcVl: 
VC(r)=1,438*ZP*ZT/r for r>RC 
UC(r)-VO-K*r**n for r<Rc 
VO= 129.23 MeV K= .09287 n=2.720 
VC(RINT)= 71.3 f’lcV 

FISSION-TKE= 113. M&J 
ASVtlM. FISSION-TKE= 57. Mev 

LIQUID DROP PARAMETERS: 
GAp(pIFI= 0.914 HeV/fn**2 PRGX-FACTOR= 21.11 McV 
L-RLD- 85 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= ii.18 l’lcV/Z++S 

MASS EXCESSES CHeV/c**23: 
PROJECTILES -9.4 TARGET: -88.2 
COMPGUND NUCLEUS: -65.9 

FUSION RELATED PARAMETERS: 
R-BARRIER=10.52 fm V(RB)= 74.0 M&J 
Q-VALUE= -31.7 k-v 
L-CRITICAL= 74. 

1.0 20 18 0.25 w 3.8 91.3 0 0 0 180.0 180.0 0.0 
2.0 W 35 0.W l22l 5.4 b4.b 0 0 0 lw.0 m.0 0.0 
3.0 40 59 0.74 16 Ab 52.7 0 0 0 lm.Olm.0 0.0 
4.0 80 70 0.98 17a 7.7 6.7 0 0 0 la.0 w.0 0.0 
4.5 90 w 1.10 1833 8.1 43.1 29 4B iw ll2.1104.1 34.0 

0 0 0 0 aoo 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
: 0 0 0 0 0 0 aw aw a a 0 0 0 0 0.0 0.0 0 0 

63 27 15 140 8.Y 11. 3 l2 1.5 4 

w 21 52 R 5.51 12 4 15 1.7 4 
93 17 n 77 0.44 13. 5 17 1.8 5 

106 14 61 Y  3.82 14. 5 19 I.9 b 
118 12 b4 58 3.10 16 b 2l 2.0 7 
130 10 bb 53 3.w 17. b 22 2.1 7 

141 9 68 4V2.r ia b 24 2.2 8 
1% 8 b9 4b2.U 19. 7 25 2.3 8 

LO 
5.5 
b.0 
b.5 
7.0 

7.5 

100 84 I.23 llm Lb 40.8 43 828 SS W.1 79.1 (64 
110 9b 1.35 1011 9.0 s.9 53 115l 8n n.3 64.8 s.9 
120 105 I.47 2118 9.4 37.3 b2 1419 l(125 b2.0 s.3 58.0 
13V I14 1.m 2206 9.8 a8 70 lb4b 1213 54.4 48.3 b2.8 
140 l23 1.72 lgs la1 34.5 lb 1839 1375 48.6 43.0 b.5.7 

150 131 1.8l 231)9 10.5 a3 83 2007 1515 43.9 38.8 b8.1 
160 I* i.vh 2447 la8 32.3 w 2183 1507 4ao a3 70.0 
170 1W 2.09 103 11.2 31.3 94 z82 1418 3b.8 32.4 71.6 
180 1% 223 ZBb 11.5 3a4 VV nVb 1w 34.1 30.0 73.0 
190 lb6 2.33 Wbl 11.8 2%) 104 24V9 1269 31.7 27.9 74.1 

a0 
8.5 K 7 7 71 43 2.52 20. 7 2b 2.4 9 

72 41 2.38 21. 8 28 2.5 10 9.0 
9.5 184 6 73 W 2.27 22. 8 29 2.b 10 

194 6 ‘15 30 2.17 23. 8 P 2.7 11 
2% 5 7b 36 2.09 24. 9 31 2.8 11 
21s 5 n 35 2.01 a 9 z 2.8 12 
2% 5 78 34 1.94 27. 9 34 2.9 12 
w 4 w 32 1.w a 10 a 3.0 13 

256 4 80 311.77 30.10373.114 
nb 4 s? 29 1.48 32. II W 3.3 14 
297 3 84 28 1.M 34. l2 41 3.4 15 
317 3 S 24 1.53 31. l2 43 3.5 lb 
w 3 8) 25 1.47 38. 13 45 tb 17 

357 3 8s 24 1.42 4V. I4 47 3.8 18 
we 2 w 24 1.37 42. I4 w 3.9 19 

2 2 2 VQ 94 z) 20 1.33 1.16 44. 52. 18 15 60 51 4.0 4.5 W 23 
599 1 102 18 l.ol b2. 21 bV 5.0 27 

bvv 1 107 lb 0.95 71. 24 77 5.4 
WV I 112 1s 0.45 7% 27 85 5.8 
WV 1 117 14 0.83 W.30 93 A1 
999 1 121 13 am 9s. 33 101 A5 

iao 200 175 2.45 2m 12.1 a9 109 1591 tie6 29.7 2h1 754 
10.5 2lO 18l 258 23@i 12.4 B.2 113 %74 1148 27.9 24.5 7AO 
11.0 BO 193 2.74 iW2 127 27.5 118 27W 10% 2b.3 23.1 7A8 
11.5 P) 201 281 2936 13.0 2b.9 122 a8 104V 24.9 21.9 77.5 
120 24D 210 2.94 3MO 13.3 2A4 1% 238l 1OM 23.b 20.7 78.2 

13.0 240 228 &IV 3iz3 13.8 a3 134 2VV2 V27 21.5 la8 79.3 
14.0 
15.0 
lb0 
17.0 

18.0 
19.0 

it: 
30.0 

a0 
40.0 

W 215 3.44 W2 14.3 24.4 141 3088 861 19.) 17.2 8V.2 
300 243 3.60 3357 14.8 B.6 143 3170 8V4 iai 15.9 80.9 
W W 3.93 34bO 15.3 228 156 32u 753 IA8 14.7 81.6 
340 298 4.17 3515 15.8 2?.2 lb1 33Vb 709 15.7 13.7 822 

W 315 4.42 3680 lA2 2l.5 lb7 33b3 bm 14.7 12.9 827 
380 W 4.M 3182 lb7 21.0 173 3413 b34 118 12.1 83.1 
100 w 4.91 3231 17.1 20.4 179 B5V &3 13r.o 11.4 83.5 
SW 438 6.13 436 19.1 18.3 it6 3b31 1(12 10.2 8.9 81.9 
do0 5s 73 47n 21.0 IA7 w 3745 402 a4 7.3 85.8 

700 (13 8SV US3 22.b 15.4 249 3026 3U 7.1 A2 815 
800 700 9.82 818 24.2 14.4 W 3Wl 301 A2 5.4 8(.9 

4S.0 900 7W 11.01 5BM a.7 13.b B 3935 2bV 5.4 4.8 87.3 
50.0 ldoo 875 12.27 6135 27.1 12.9 303 3972 241 4.9 4.3 87.6 

Yl22 20 Ne on 154 Se 2OLm1544 2O*m15434 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 10. ZT- 62. ZC= 72.(Hf) 
NEUTRON NUMBERS: NP= 10. NT= 92. NC=l02. 

AP+t11/3= 2.714 AT*+l/O= 5.340 
REDUCED MASS NUMBER- 17.70 AP+AT=AC=174. 

INTERACTION RADIUS RINT=li.88 fm RO== 1.47 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 2.68 CT= 6.09 CT+CP= 8.77 & 1.86 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.01 RT= 6.25 

COULOMB RADII Cfral: 
RCP= 3.01 RCT= 6.00 RC=RCP+RCT= 9.01 

BSS-COULOMB POTENTIAL [M&l: 
VC(r)=1.438fZP+ZT/r for r>RC 
UC(r)-‘JO-K*r**n for r<RC 
VO= 135.15 IlcV K= .O8795 n=2.738 
VC(RINT)= 75.1 MeV 

FISSION-TKE= 122. nev 
ASYBM. FISSION-TKE- 58. McV 

LIQUID DROP PARAtlfiTERSl 
GAMMA= 0.901 M&/fn+*2 PRGX-FACTOR= 21.06 MeV 
L-RLD= 86 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 11.05 M&/Z**2 

?o 18 0.24 863 3.9 97.6 0 0 0 iw.0 180.0 a0 0 0 0 0 0.00 0. 0 0 a0 0 
40 35 0.47 1221 5.5 69.0 0 0 0 18V.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 a0 0 
60 53 0.71 14% A7 5b.4 0 0 0 18V.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
80 71 0.94 1723 1.7 48.8 0 0 0 180.0 180.0 a0 0 0 0 0 0.00 0. 0 0 0.0 0 
W 80 l.Oh If33 8.2 4b.0 23 272 82 l&b lB.1 i&7 bl 29 43 192 1O.M 10. 3 12 1.6 5 

100 w 1.18 iv33 a7 u7 10 702 433 95.1 81.7 42.4 78 2I 51 ll2 b.19 11. 4 14 1.7 5 
110 97 1.30 2iQ7 9.1 41.b 51 1030 720 77.9 70.9 51.0 92 18 57 W 4.80 12. 5 17 1.8 b 
l20 1Ob 1.41 2118 9.5 39.9 bl 1338 W 4b.4 U.0 5b.8 106 15 60 74 4.Oh 12 5 18 1.9 7 
130 115 1.53 ZzQi 9.9 3V.3 b9 1581 llb2 58.0 52.2 (1.0 118 12 63 b5 3.58 14. 6 P 2.0 7 

A0 
A5 
7.0 

7.5 
8.0 

2: 
9.5 

10.0 
10.5 

14 

210 

124 

lab 

1.65 

2.18 

ZZBB 

2a6 

10.2 

12.5 

&9 

30.1 

76 

115 

178V 

2bV3 

ljjb 

1144 

5l.b 

29.4 

4b.2 

2b.l 

44.2 

75.3 
11.0 W IA 2.59 IS72 12.8 29.4 119 Wb6 

150 

1134 

133 

W.7 

1.77 

24.b 

23bV 

7A2 
11.5 

10.6 

W 

35.6 

201 

83 

2.71 

l%V 

2W 

I& 

13.1 

4b.J 

23.8 

41.6 

124 

66.7 

B40 108) 2b.2 P2 769 
12.0 240 212 2.82 3W 

1Y 

13.4 

142 

28.2 

1.8s 

124 

2447 

2VO8 

11.0 

lQ1p 

34.5 

24.8 

W 

22.0 

212b 

71.6 

189 42.4 37.8 48.8 
170 150 2.00 2523 11.3 33.5 V5 22b5 Mb7 38.9 34.7 rn.6 
100 IS9 2.l2 2W 11.6 32.5 100 ZIBl 138b #O 32.0 72.0 
lpo lb8 2.24 24b7 11.9 31.7 lrn 2497 13l3 33.5 19.8 73.3 

200 177 2.% 2737 12.2 30.9 110 wb 1247 31.3 W.8 74.4 
20 5 75 W 2.15 22. 9 31 2.7 12 
215 5 

1w 

H 

11 

30 

65 

2.07 

W 

a 

3.24 

9 

15. 

31 

b 

2.8 

22 

13 

2.1 8 

140 10 67 54 2.98 IA b 23 2.2 9 
152 8 69 34 2.77 17. 7 24 2.3 9 
lb2 8 70 47 2.60 la 7 2b 24 IO 
173 7 72 45 2,4b 19. 7 w 2.5 11 
184 b 73 43 2.34 20. 8 18 2.5 11 

194 6 74 41 2.24 21. 8 W 2.6 12 

13.0 
14.0 
15.0 
IA0 
17.0 

225 5 77 36 1.99 24. 9 33 2.9 13 
2% 5 78 35 1.93 23. 10 34 2.9 14 

2% 4 w 33 1.82 w. 10 36 3.1 15 
Wb 4 81 31 1.72 W. 11 38 3.2 lb 
297 3 82 w 1.w 31. l2 40 3.3 17 
317 3 84 aB 1.51 33.12 42 3.4 18 
337 3 85 w 1.50 a 13 u *5 19 

351 3 a % I.6 37. 13 46 3.7 2Q 
3m 2 88 a 1.w 33. 14 I 3.8 2l 
350 2 w 25 1.a *. 1s 50 3.9 72 
4va 2 94 21 1.18 49. 18 w A4 25 
599 199 19 l.M 57. 2l b7 4.8 W 

bVV 1 104 18 0.97 &. 24 75 5.2 
WV 1 100 lb O.V4 TL W @ 3.b 
WV 1 113 15 0.84 81. 30 91 5.9 
999 1 117 14 0.W 88. 0 99 A3 

260 w 3.07 303 14.0 w.1 19 Wm 959 92.5 a.0 78.7 
280 240 3.30 3242 14.5 2b.1 1U 3130 WI W.b IL3 79.7 
300 m6 a51 PSI a0 a2 151 mv 831 19.0 IA8 80.5 
W 282 3.77 3468 15.5 24.4 19s m  77V 17.b 15.6 81.2 
30 3Dl 4.01 %75 LAO a7 lb4 33b5 733 lA4 14.5 81.8 

iao 360 319 4.24 3hW IA4 23,O 171 342b bV3 15.4 13.6 823 
19.0 380 w 4.45 3m IA9 224 in 34m bs 14.5 12.8 us 
aO.0 4w 354 4.n 3881 17.3 21.8 183 3523 bn 13.b 12.1 83.2 
25.0 5w 443 5.89 4345 19.4 19.5 w 3714 490 10.7 9.4 84.7 
30.0 640 %l 7.07 474b 21.2 17.8 m  3837 415 8.7 7.7 ab 

a0 

ii:: 
50.0 

700 W 8.25 518 22.9 165 295 Wl4 35b 7.4 Ab 8A3 
800 708 9.43 5618 24.5 15.4 275 3990 311 A4 5.7 8b.8 
900 797 10.61 %I4 2b.O 14.b 2% 4040 277 3.7 5.0 81.2 

loo0 885 Il.79 6185 w.4 13.8 311 4cel 2w 5.1 4.5 87.5 

MASS EXCESSES EbleV/c**21: 
PROJECTILE: -9.4 TAROET: -72.1 
CONPOUND NUCLEUS: -54.6 

FUSION RELATED PARAPlETERS: 
R-BARRIER=lO.bP fm V(RB)= 77.8 McV 
Q-VALUE= -26.9 ?I&’ 
L-CRITICAL= 76. 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

*******+*******+*********~****~~*~~****~*****~***~ 
ill23 20 Nc on 165 HO 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
----_____-_____-_-_-____________________--- 

ATOHIC NUWBERS: ZP= 10. ZT= 67. ZC= 77. (Irl 
NEUTRON NUMBERS: NP= 10. NT= 98. NC=108. 

AP*+l/S= 2.714 AT*rl/3= 5.485 
REDUCED 8ASS NUMBER= 17.84 AP+AT=AC=lSS. 

INTERACTION RADIUS RINT=!2.01 fm RO- 1.44 fm 

MATTER HALF-DENSITY RADII Ifnl: 
CP= 2.68 CT= 4.25 CT+CP= 8.93& 1.87 

EQUIVALENT SHARP SURFACE RADII Cfm,: 
RP= 3.01 RT= 6.41 

COULOMB RADII Cfml: 
RCP= 3.01 RCT= 6.15 RC=RCP+RCT= 9.16 

BSS-COULOMB POTENTIAL CMcVl: 
VC(r7=1.438*ZP*ZT/r for r>RC 
VC(r)=VO-K*r*s” for rCRC 
VO= 143.18 PI& I(= -0831-Z n=2.7.55 
VC:fRINTl= 80.2 MeV 

FISSION-TKE= 134. MeV 
ASYMM. FISSION-TKE= 60. tlev 

LIQUID DROP PARAMETERS: 
GAMMA= 0.904 Md/fww PROX-FACTOR- 21.29 mev 
L-RLD= 83 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 10.77 MeV/Z+*Z 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: -9.4 TARGET: 43.7 
C0llP0UND NUCLEUS: -37.9 

FUSION RELATED PARAMETERS: 
R-BARRIER=lO.SZ fm V(RBl= 83.2 MeV 
Q-VALUE= -35.2 MeV 
L-CRITICAL= 77. 

a/u El& Eat Eollw P k Elh LMXbW888fU8(poIWLP O’-l.TFJ’+El-4TEtWEl~’ TW E-E8W-BilEFllLl 
-- 

1.0 20 18 0.22 863 3.9 105.5 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 40 36 0.44 1221 5.5 74.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 ho 54 0.67 l49b 6.8 MO.9 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.00 0, 0 0 0.0 0 
4.0 80 71 0.89 1728 7.8 52.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 90 80 1.00 1823 8.3 49.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.0 0. 0 0 0.0 0 

5.0 loo 89 1.11 1933 8.7 47.2 33 479 248 110.0 103.2 35.0 74 26 50 149 7.70 11. 4 I4 1.5 5 
5.5 110 98 1.n 2O27 9.1 45.0 47 858 559 87.7 86.9 46.1 90 20 56 105 5.44 12. 4 lb 1.4 5 
6.0 120 107 1.33 2118 9.6 43.1 a 1171 819 73.8 67.4 53.1 IO3 17 60 86 4.44 13. 5 18 1.8 A 
6.5 13O 116 1.45 22O5 9.9 41.4 M 1435 lO39 b4.0 58.1 58.0 116 14 63 n 3.84 14. 5 19 1.9 7 

7.0 NO 125 1.56 22% 10.3 39.9 74 lbbl 12lk 56.6 51.2 61.7 128 12 M 67 3.44 14. 6 21 2.0 8 

7.5 150 134 1.67 23b9 10.7 38.5 81 la 1391 50.8 45.8 M.6 1s 11 68 Al 3.14 lb. A 22 2.1 k 
8.0 160 143 1.78 2U7 11.0 37.3 86 2O27 1534 4b.l 41.5 66.9 151 9 70 56 2.90 lb. 7 24 2.2 9 
8.5 170 152 1.87 2523 11.4 3b.2 94 2177 1493 42.2 38.0 b8.9 161 9 71 53 2.72 17. 7 25 2.2 9 
9.0 l(D 161 2.00 2596 11.7 35.2 99 2311 1410 39.0 35.0 70.5 172 8 73 Jo 2.Y 18. 7 2b 2.3 10 

9.5 19O lb9 2.11 2bb7 12.0 34.2 105 24% 1336 36.2 32.5 71.9 183 7 74 47 2.43 19. 8 28 2.4 11 

10.0 100 178 2.22 2737 12.3 33.4 110 2537 1269 33.8 30.3 73.1 193 7 75 45 2.32 P. 8 29 2.5 11 
10.5 210 187 2.34 2805 12.6 22.6 115 2b% 1208 31.7 2k.4 74.2 10) 6 76 43 2.22 21. 8 30 2.6 12 
11.0 Z2O 196 2.45 2872 12.9 31.8 119 2722 1154 29.8 2b.7 15.1 214 A 77 41 2.13 22. 9 31 2.6 12 
11.5 237 it8 2.% 7934 13.2 31.1 124 2873 1103 28.2 25.2 75.9 225 5 78 40 2.O5 23. 9 32 2.7 13 
12.0 240 214 2.67 3OLN 13.5 37.5 128 2876 1051 26.7 23.9 A.6 225 5 79 39 1.98 24. 10 33 2.8 14 

13.0 260 232 2.89 3123 14.1 29.3 137 m  976 24.2 21.6 77.9 2% 4 80 35 I.& 26 10 36 2.9 15 
14.0 280 250 3.11 3242 14.6 28.2 144 3117 m  22.1 19.7 79.0 276 4 82 31 1.76 28. 11 38 3.0 lb 
15.0 3OO 268 3.34 3357 15.1 27.2 152 3214 844 20.3 18.2 79.8 29b 4 83 33 1.M 29. 11 4O 3.2 17 
16.0 320 28J 3.56 3168 15.6 26.4 159 3298 7Y3 18.8 16.8 80.6 317 3 84 31 1.60 31. 12 42 3.3 18 
17.0 MO 373 3.78 3575 16.1 25.6 144 3372 74b 17.6 15.7 81.2 337 3 86 a 1.54 33. 13 43 3.4 19 

18.0 360 321 4.00 3680 lb.b 24.9 172 w 705 lb.4 14.7 81.8 357 3 87 29 1.48 35. 13 45 3.5 20 
19.0 380 339 4.23 3182 17.0 24.2 178 3497 bb8 15.4 13.8 82.3 377 3 88 m  1.43 34. 14 47 3.b 21 
20.0 4U 357 4.45 3881 17.4 23.6 181 3550 b34 14.6 13.0 82.7 3% 2 89 27 1.38 38 15 49 3.7 21 
15.0 5m 44b 5.56 4345 19.5 21.1 212 3751 507 11.4 10.1 84.3 498 2 95 23 1.10 44. 18 5% 4.2 26 
33.0 600 535 6.67 47M 21.4 19.3 237 3885 423 9.3 8.3 85.3 598 2 99 21 1.08 55. 21 bb 4.6 29 

3.0 700 624 7.78 5155 23.1 17.8 259 3990 342 7.9 7.0 86.1 bW 1 lo) 19 0.98 b2. 24 74 5.0 
40.0 800 714 8.W 5518 24.7 lb.7 279 1051 317 6.8 A.1 86.6 799 1 108 18 0.91 70. 27 82 5.4 
45.0 Wo 803 10.01 5844 26.2 15.7 298 4106 282 6.0 5.4 87.0 899 1 112 17 0.85 77. a 90 5.8 
50.0 lM4 892 11.12 6185 27.b 14.9 316 4150 253 5.4 4.8 87.3 999 1 116 lb 0.81 84. 33 97 6.1 

#124 20 Ne on 181 Ta 20 WI 0” 181 14 20 k on 181 11 

PARAMETERS INDEPENDENT 0F BOMBARDING ENERGY 
.--__---_______--__-____________________---- 

_- -- 
EL/u B.M EQI EQUS , k El13 LMXswylnnSpP-OlW-l.P pPI7EP+‘FlQTEpolXETW T#J E-fRB-BlBtfYTBPl 
-__------ --------__ ___-_ 

1.0 20 18 0.21 863 3.9 114.9 0 0 0 180.0 lso.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
ATOMIC. NUMBERS: ZP= JO. IT= 73. ZC= 83.lBil 2.0 40 3b 0.42 1221 5.6 81.3 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NUMBERS: NP= 10. NT=lOS. NC=llS. 3.0 60 54 0.63 149b 6.8 bb.4 0 0 0 180.0 NO.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 

AF’*rl/3= 2.714 AT+*l/S= 5.657 
REDUCED MASS NUMBER= la.01 AP+AT=AC=ZOl. 

4.0 
4.5 

INTERACTION RADIUS RINT=12.20 fs RO= 1.46 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 2.68 CT= 6.47 C’T+CP= 9.15 & 1.89 

5.0 
5.5 
6.0 
6.5 
7.0 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 3.01 KT= b.62 

COULUMS RADII Cfml: 
RCP= 3.01 RCT= 6.35 RC=RCP+RCT= 9.36 

7.5 
8.0 
8.5 
9.0 
9.5 

ESS-C.OULOMB POTENTIAL EMeVJ: 
VC(rl=.l.43ScZP*ZT/r for r>RC 
VC(r)=VO-K*r+*n for r<RC 
VO= 152.22 HeV K= .07740 n=2.794 
VC(RINTl= 86.1 MeV 

10.0 

80 72 0.84 1728 7.9 57.5 0 0 0 lBo.0 180.0 0.0 0 0 0 0 0.00 0; 0 0 0.0 0 
90 81 0.94 1833 8.4 54.2 0 0 0 1m.o NO.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

loo 90 1.03 1933 8.8 51.4 22 220 a 133.1 123.1 23.4 70 30 47 244 11.89 10. 4 13 1.5 5 
110 W 1.15 Wl7 9.2 49.0 41 638 378 100.7 94.4 3.7 87 23 ?a 135 6.52 11. 4 15 1.6 5 
120 108 1.26 2118 9.6 4b.9 53 983 b43 83.1 76.9 48.5 101 19 60 IO4 5.00 12. 5 17 1.7 A 
130 117 I.36 zzo5 10.0 45.1 43 1273 901 71.2 b5.5 54.4 114 lb b3 86 4.21 12. 5 19 1.8 7 
14O II 1.Y 22kk 10.4 43.4 72 1521 1111 b2.6 57.2 58.7 126 14 bb 77 3.71 13. b 20 1.9 k 

150 135 1.57 23b9 10.8 42.0 79 1735 1290 56.9 50.9 4.2.1 138 12 68 70 3.35 14. A 2.2 2.0 8 
NO 144 1.67 2447 11.1 40.6 8b 1922 1447 50.5 4b.0 M.7 150 10 70 A4 3.06 1s. 7 23 2.1 9 
170 153 1.78 2523 Il.5 39.4 93 2087 1531 4b.l 41.9 bb.9 161 9 72 60 2.84 lb. 7 25 2.2 10 
LB0 162 1.88 2596 11.8 38.3 99 2231 144b 42.5 38.5 68.8 172 k 73 56 2.69 17. 7 26 2.2 10 
190 171 1.W 2bk7 12.1 37.3 lO4 23b4 1370 39.3 35.6 70.3 182 8 74 53 2.51 18. k 27 2.3 I, 

Xxi 180 2.09 2737 12.5 36.3 110 m  1301 36.7 33.2 71.7 193 7 76 50 2.42 19. 8 28 2.4 11 

FISSION-TKE= 148. M~V 
ASYMM. FISSION-TKE= 43. nev 

LIQUID DROP PARAMETERS: 
GAMMA= 0.5’00 MsV/fm*+2 PROX-FACTOR= 21.42 M&J 
L-RLD= 82 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 10.87 MeV/Zrr2 

10.5 210 189 2.20 2805 12.8 35.5 115 25Ea 1239 34.3 31.1 72.8 2O3 7 77 48 2.31 20. 8 29 2.5 12 
11.0 22O 19O 2.30 2872 13.1 34.7 110 2685 1183 32.3 29.2 73.9 214 A 77 46 2.21 20. 9 30 2.5 13 
11.5 230 207 2.41 2936 13.4 33.9 125 2773 1131 30.5 27.5 74.8 224 A 78 44 2.13 21. 9 32 2.b 13 
12.0 24O 216 2.51 3X@ 13.b 33.2 129 2k54 lCO4 28.8 26.1 75.6 235 5 79 43 2.05 22. 9 33 2.7 14 

13.0 260 234 2.72 3123 14.2 31.9 138 l5-97 NO1 26.1 23.5 77.0 256 5 81 w) 1.92 24. 10 35 2.8 15 
14.0 280 252 2.93 3242 14.7 30.7 JY 3119 929 23.8 21.5 78.1 nb 4 82 38 1.81 26. 11 37 2.9 lb 
15.0 300 270 3.14 3357 15.3 19.7 154 3225 8b7 21.9 19.7 79.1 296 4 84 36 1.73 27. 11 39 3.1 17 
lb.0 320 288 3.35 34M 15.8 28.7 161 3317 813 20.3 18.3 79.9 316 4 85 34 l.b.5 29. 12 41 3.2 18 
17.0 24O 306 3.55 3575 16.2 27.9 168 3598 765 18.9 17.0 B0.b 337 3 86 3 1.58 31. 13 43 3.3 19 

18.0 3M 324 3.77 3680 lb.7 27.1 175 2471 Za 17.6 15.9 81.2 357 3 87 32 1.52 32. 13 u 3.4 20 
19.0 380 342 3.98 3782 17.2 24.4 181 35% 4S 16.6 14.9 81.7 377 3 88 3 1.4b 34. 14 4b 3.5 21 
20.0 400 360 4.19 3881 17.6 25.7 187 3594 650 15.6 14.1 82.2 397 3 89 23 1.41 35. 15 48 3.6 33 
25.0 5m 450 5.23 4345 19.7 23.0 216 3814 520 12.1 10.9 83.9 498 2 94 26 1.23 43. 18 57 4.1 26 
a.0 bO0 540 A.26 47bb 21.6 21.0 241 3961 433 9.9 9.0 E6.0 598 2 W 23 1.10 50. 21 b5 4.5 31 

35.0 706 630 7.32 5155 23.3 19.4 2b4 w 371 8.4 7.6 (68 bW 1 103 21 1.00 5B. 24 73 4.9 
40.0 @JO 720 8.37 5518 24.9 18.2 285 4144 325 7.3 6.6 Ms.4 799 1 l& 19 0.93 65. 2% 80 5.2 
45.0 900 810 9.42 584O 26.4 17.1 30 4201 2W b.4 5.8 868 899 I 110 18 0.87 72. 29 03 5.6 
50.0 1000 PO0 l0.Y 6185 27.9 lb.3 323 4253 260 5.8 5.2 87.1 999 1 114 17 0.82 78. 32 95 5.9 

__- -- 
lmlu lw I*v - WIG Ilk - ii * d dn dudn hV lhv hV - RI, hV -w- lkv - 

----- ---- _----_-- 

Fww.EcT1l.E T=Tmiw wapawl OR 8lycLuyl sv?ml (P4WrmPOlhTQl=fENlEFlfflvrssL~ m  2011r 

MASS EXCESSES CMeV/cs*21: 
PROJECTILE: -9.4 TARGET: -46.0 
C:OMPOUND NUCLEUS: -20.2 

FUSION RELATED PARAMETERS: 
R-BARRIER=ll.OO fm V(RB)= 89.2 McV 
P-VALUE- -35.2 McV 
L-C.RITICAL= 7P. 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

*****C**C******,************************~*~******.~ 

20 Nc on 197 Au 

______-_____-____-------------------------- 
PfiRfNlETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 10. IT=  79. ZC= 89. (AC) 
NEUTRON NUMBERS NP= 10. NT=llS. NC=128. 

PIPrrl/B= 2.714 CIT++l/3= 5.819 
REDUCED MASS NUMBER= 18.16 AP+CIT=AC=217. 

INTERCICTION RADIUS RINT=l2.37 fm RO= 1.45 fm 

MATTER HALF-DENSITY RADII CfmlL 
CP= 2.68 CT= 6.68 CT+CP= 9.36 C= l.Pl 

EPUIVFILENT SHARP SURFACE RFlDII Cfml: 
RP= 3.01 RT= 6.83 

COULOHR RADII Cfml: 
RCP= 3.01 RCT= 6.55 RC=RCP+RCT= 9.54 

ESS-COULOHB PGTENTIAL CtlcVl: 
VC(r)=l.438*ZP*ZT/r for r>RC 
VC(r)=VO-Krr+*n for rCRC 
VO= 161.01 MeV K= .07219 n~2.822 
VC(RINT)= 91.8 MeV 

FISSION-TKE= 163. MeV 
ASVMM. FISSION-TKE= 65. M&J 

LIQUID DROP PARAMETERS4 
GC)PIMCI= 0.897 flcV/fm+r2 PROX-FACTOR= 21.54 HeV 
L-RLD= 75 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PPlRAtlETER C= 10.78 M&/Z*+2 

MCISS EXCESSES CMcV/c*+21: 
PROJECTILE: -9.4 TARGET: -28.6 
COMPOUND NUCLEUS: 7.8 

FUSION RELCITED PARCIMETERS! 
R-BfiRRIERsll.17 fm V(RB)= 95.1 MeV 
Q-VCILUE= -45.9 nev 
L-CRITZCFIL= 81. 

iomrmk mmrmkr 

ah a#r M annc l t  Em umIs3mtslFus(wIw w-LTEpQpErQTwauEra’ TW E-fRBt-alwn4.T 

1.0 20 13 0.20 863 4.0 124.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 40 36 0.40 1221 5.6 8&o 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 60 54 0.59 1496 6.9 71.8 0 0 0 180.0 lW.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 w 73 0.79 1725 7.9 b2.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 90 82 0.89 1333 8.4 58.6 0 0 0 lW.0 180.0 0.0 0 0 0 c 0.00 0. 0 0 0.0 0 

5.0 loo 91 0.99 1923 8.9 55.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 110 100 1.09 2327 9.3 53.0 32 406 I86 117.1 111.7 31.5 83 27 53 187 8.47 IO. 4 I5 1.4 5 
6.0 la, IO? 1.19 2118 9.7 50.8 48 783 497 93.8 87.9 43.1 99 21 99 128 5.78 II. 5 17 1.5 6 
6.5 l3l 118 1.29 2205 10.1 48.8 59 1399 7b0 79.3 73.7 50.4 112 18 63 IOI 4-U 12. 5 18 1.6 6 
7.0 140 I27 1.38 2258 10.5 47.0 68 1379 985 69.0 b3.8 55.5 Ii5 I5 66 89 4.02 12. 6 20 1.7 7 

7.5 150 136 1.48 2369 10.9 45.4 77 1403 1181 61.3 Y.4 59.4 f37 13 69 W 3.53 i3. 6 21 1.8 8 
8.0 I60 145 1.55 2447 11.2 U.0 84 1807 1352 55.2 50.7 b2.4 149 I1 71 73 3.26 14. 7 23 1.9 8 
8.5 170 154 1.68 2523 11.6 42.7 91 1587 1503 50.2 4b.O b4.9 MO 10 72 67 3.02 15. 7 24 2.0 9 
9.0 180 lb3 1.78 2996 11.9 41.5 97 2147 1476 4b.l 42.2 67.0 171 9 74 63 2.82 lb. 7 25 2.1 10 
9.5 190 I72 1.88 2bb7 12.2 40.4 103 2239 1393 42.6 38.9 b0.7 ICn 8 75 59 2.M 17. 8 26 2.2 10 

10.0 200 19 1.98 2737 12.6 39.3 109 2418 1328 39.6 36.2 70.2 I92 8 76 54 2.52 17. 8 28 2.2 11 
10.5 210 191 2.oB 2805 12.9 33.4 I15 2534 12b5 37.1 33.8 71.5 203 7 77 53 2.40 18. 8 29 2.3 12 
11.0 220 290 2.18 2572 13.2 37.5 120 2&9 1207 34.8 31.7 72.6 213 7 78 51 2.30 19. 9 30 2.4 12 
11.5 230 20s 2.27 2936 13.5 36.7 Ii5 2735 1155 32.8 29.9 73.6 224 6 79 49 2.21 20. 9 31 2.5 13 
12.0 240 218 2.37 WOO 1x8 25.9 129 ZU23 1107 31.0 28.3 74.5 234 6 W 47 2.12 21. 9 32 2.5 14 

13.0 2bO 2-A 2.57 3123 14.3 34.5 133 2973 
14.0 280 254 2.77 3242 14.9 33.2 147 3112 
15.0 300 272 2.97 ai7 15.4 32.1 IS 3227 
16.0 320 29l 3.16 3w 15.9 31.1 lb2 3323 
17.0 340 309 3.36 3515 16.4 30.2 170 3417 

18.0 360 327 3.56 3680 lb.8 29.3 177 34% 
19.0 380 345 3.76 3782 17.3 28.5 IS3 Z?Sbd 
20.0 4W 363 3.95 3881 17.8 27.8 190 3629 
25.0 500 454 4.94 4345 19.9 24.9 219 370 
30.0 600 545 5.93 47bb 21.8 22.7 245 4030 

35.0 700 635 6.92 5155 23.5 21.0 269 4144 

1022 28.0 25.5 76.0 25b 5 82 44 1.99 22. 10 34 2.6 15 
949 25.5 23.2 77.2 275 5 83 42 1.87 24. II 3b 2.8 I6 
845 23.4 21.3 78.3 294 4 84 39 1.77 25. 11 35 2.9 17 
830 21.7 19.7 79.2 316 4 85 38 1.69 27. I2 40 3.0 18 
781 20.2 18.3 79.9 337 3 87 36 1.62 29. 13 42 3.1 19 

738 18.8 17.1 80.6 357 3 88 35 1.Y 33. 13 U 3.2 29 
699 17.7 16.1 81.2 377 3 89 33 I.50 32. 14 45 3.3 21 
664 16.7 15.1 81.7 397 3 90 32 1.45 33. 14 47 3.4 22 
531 12.9 11.8 33.5 498 2 94 28 1.25 40. 17 56 3.9 27 
U2 10.6 9.6 84.7 598 2 98 25 1.12 47. 20 64 4.3 31 

379 8.9 8.1 85.5 699 1 to2 23 1.02 54. n 71 4.7 
40.0 800 726 7.91 ml8 25.1 19.7 290 4229 172 7.7 7.0 86.1 799 I lob 21 0.95 61. 24 79 5.0 
45.0 900 817 8.93 9860 26.6 18.5 311 4295 295 6.8 6.2 8b.b 399 I 109 20 0.W 67. 29 86 5.3 
50.0 loo0 W 9.39 6185 28.1 17.6 329 4343 265 b.1 5.6 86.9 999 1 112 19 0.83 73. 31 93 5.6 

20 Nc on 208 Pb 

_______________-____----------------------- 
PCIRAMETERS INDEPENDENT OF BOHeCIRDING ENERGY 

ATOMIC NU+iBERS: ZP= 10. ZT= 82. ZC= 92.(U 1 
NEUTRON NUMBERS NP= 10. NT=126. NC=136 

Ape*! /3= 2.714 AT**I/3= 5.925 
REDUCED n&SS NUMBER= 18.25 CIP+&T=fiC-228. 

INTERACTION RADIUS RINT-12.49 fm RO= 1.45 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP- 2.68 CT= 6.82 CT+CP= 9.49 C= 1.92 

EQUIVALENT SHARP SURFACE RADII Cfml4 
RP= 3.01 RT= 6.96 

COULGRB ROD11 Cfml: 
RCP= 3.01 RCT- 6.66 RC-RCP+RCT- 9.67 

BSS-COULOt4B POTENTIAL tMeV1: 
VC(r)=;.438*ZP+ZT/t’ for r>RC 
VC(r)=VO-K*r+*n for rCRC 
VO= 164.96 MeV K= .06955 n-2.833 
VC(RINT)= 94.4 MeV 

FISSION-TKE= 171. MeV 
ASYMM. FISSION-TKE= 66. nev 

LIQUID DROP PARAMETERS: 
GANPIA- 0.889 I4sV/fm**2 PROX-FACTOR- 21.46 MeV 
L-RLD= 74 (ROTATING LIQUID OROP LIMIT) 
STIFFNESS PCIRAMETER C= 10.73 M&‘/Z+*2 

MASS EXCESSES CllcV/c**23: 
PROJECTILE: -9.4 TARGET: -19.s 
COMPOUND NUCLEUS: 30.7 

FUSION RELATED PCK(AHETERS: 
R-Bf#?RIER=11.28 fm V(RB)= 97.7 NeV 
Q-VCILUE- -59.6 t’ld 
L-CRITICAL= 82. 

2omrZOBPt iomtawfi 

wu EuwrxYlEcllm P t ml lMI5wRwfusw~wiP w-cTEP-wET-41EFwErw TW E-EItE8-E8lDPKtT - - -- 
1.0 P 18 0.19 863 4.0 129.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 40 36 0.39 1221 5.6 91.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 a0 0 
3.0 60 55 0.58 149b 6.9 74.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 w 73 0.n 1728 8.0 b4.6 0 0 0 180.0 lW.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 90 82 0.87 1833 8.5 60.9 0 0 0 lW,O l(10.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 

5.0 109 91 0.97 1923 8.9 57.7 0 0 0 180.0 lW.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 110 100 1.06 2Q27 9.4 55.1 28 304 IM 125.9 121.2 27.0 82 18 53 227 10.01 9. 4 14 I.2 4 
6.0 120 109 1.16 2118 9.8 52.7 45 699 428 98.9 93.4 8.5 98 72 59 142 6.24 10. 5 lb 1.3 5 
6.5 l3O 119 1.26 2205 10.2 50.6 57 1628 7O2 a.0 n.6 40.5 112 18 63 112 4.92 II. 5 18 1.4 6 
7.0 140 129 I.35 22s8 10.6 48.8 67 1310 937 72.0 66.9 54.0 125 15 66 m  4.19 12. 6 a 1.5 7 

7.5 150 137 1.45 23b9 10.9 47.1 76 1554 II41 63.7 59.0 %.I 137 13 69 85 3.71 13. 6 21 1.b 8 
8.0 160 I46 1.55 2U7 11.3 45.6 84 1767 1320 57.2 52.8 61.4 143 12 71 77 3.36 13. 7 22 1.7 9 
8.5 170 155 1.M 2523 Il.6 U.3 91 198 1477 52.0 47.9 64.0 144 10 73 71 3.10 14. 7 24 1.8 10 
9.0 180 lb4 1.74 2396 12.0 63.0 97 2121 1497 47.7 43.9 bb.2 171 9 74 66 2.89 15. 7 25 1.9 10 
9.5 190 173 1.84 2bb7 12.3 41.9 104 2270 1419 U.1 40.5 68.0 181 9 75 62 2.72 lb. 8 % 2.0 II 

10.0 200 182 1.93 2737 12.6 48.8 109 2404 1345 40.9 37.6 69.5 I92 8 7b 59 2.57 17. 8 27 2.1 11 
10.5 210 I92 2.M 20% 12.9 39.8 115 2524 llta 33.2 35.1 70.9 233 7 n 5b 2.45 17. 8 ia 2.2 12 
11.0 220 231 2.13 2872 13.2 35.9 120 2b34 1225 %.9 32.9 72.1 213 7 78 53 2.34 18. 9 29 2.2 I3 
11.5 23 210 2.21 2936 13.5 33.1 125 2735 1172 33.8 31.0 73.1 224 6 79 51 2.25 19. 9 30 2.3 I3 
12.0 240 219 2.32 WOO 13.8 37.3 IW 2826 1123 32.0 29.3 74.0 234 6 W 49 2.16 20. 9 32 2.4 I4 

13.0 260 237 2.51 3123 14.4 35.8 139 889 19% 23.8 2b.4 75.6 255 5 82 46 2.02 21. 10 34 2.5 15 
14.0 280 255 2.71 3242 14.9 34.5 148 3127 962 2b.3 24.0 76.9 275 5 83 43 1.90 23. I1 36 2.6 lb 
15.0 3W 274 2.90 3351 15.5 33.3 1% 3248 W 24.1 22.0 77.9 2% 4 84 41 I.80 24. 11 37 2.7 17 
16.0 329 292 3.09 34b8 lb.0 32.3 lb4 3353 842 22.3 20.4 73.9 316 4 85 39 1.n 2b. 12 39 2.9 19 
17.0 340 310 3.B 2575 lb.5 31.3 171 3445 792 10.7 18.9 79.6 336 4 Bb % I.64 27. 13 41 3.0 20 

18.0 W 328 3.48 3580 lb.9 35.4 178 5528 743 19.4 17.7 80.3 357 3 87 3b 1.58 29. 13 43 3.1 21 
19.0 380 347 3.67 3E2 17.4 29.6 185 2&l 749 18.2 lb.6 80.9 277 3 68 35 1.52 30. 14 45 3.2 22 
20.0 400 W 3.86 WI 17.8 23.9 192 35b7 674 i7.t 15.6 81.4 397 3 w 34 1.47 32. I4 47 3.3 2.3 
25.0 500 456 4.53 4345 20.0 25.8 222 3918 W 13.3 12.1 83.4 498 2 94 29 I.27 38.17 w 3.7 a 
30.0 400 547 5.W 47bb 21.9 23.6 245 4t05 449 10.8 9.9 81.6 598 2 98 26 1.13 4. 20 63 4.1 32 

35.0 700 639 6.76 5155 23.6 21.8 272 4FM 385 9.2 0.4 a4 699 , 101 24 1.w 52. n 71 4.5 
40.0 800 738 7.73 5518 25.2 23.4 2M 6293 337 7.9 7.2 86.0 799 t la5 22 0.96 SB. 26 78 4.8 
4.0 900 821 8.69 5860 2b.8 19.2 314 43b2 299 7.0 6.4 &.5 W t 104 10 0.89 64. 29 85 5.2 
W.0 ,W 912 9.M 6165 28.2 18.3 334 4417 269 6.3 5.7 8b.9 999 1 111 19 0.84 70. 32 92 5.5 

W/u IkV WV - W/c I/h - 4 d I) In 4wdH mvmvmv -m mv-mv-mv- 

Mm.EcnlE 1=TmiEl cxwKlmmDI~sv8lm -mT-alnmL~ 8Em 2om 



W. W. WILCKE et al. Heavy-Ion Reaction Parameters 

TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

Y127 20 NP on 209 Bi 

__---__---_------_----~~~~------~~~~~~~~~~~ 

PARAMETERS INDEPENDENT OF BOWEIAR~?ING ENERGY 
____--_---------------~~~~------~~~~~~~~~~- 

ATONIC NUkiRERSI ZP= 10. ZT= 83. ZC= 93.lN1.1 
NEUTRON NUUBERS: NP= 10. NT=lZC.. N&136. 

AP**l/3= 2.714 AT+*l/3= 5.934 
REDUCED MASS NUMBER= 18.25 AP+AT=AC=229. 

INTERACTION RADIUS RINT=lZ.SO fm RO= 1.44 fm 

IIATTER HALF-DENSITY RADII Cfml: 
CP= 2.68 CT= 4.83 CT+CP= 5.50 E= 1.92 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.01 RT= 4.97 

COULOMB RADII Cfml: 
RCP= 3.01 RCT= 6.68 RC=RCP+RCT= 9.69 

HSS-COULOHH POTENTIAL CUcV3r 
VC(rl=l.43S+ZP+ZT/r for r>RC 
VC(r)=VO-K*r+in for r<RC 
‘JO= 166.59 MeV K= .06888 n=2.83S 
VClRINT)= 95.5 MeV 

FISSION-TKE= 174. tlev 
ASYMM. FISSION-TKE= 47. MeV 

LIQUID DROP PARAMETERS: 
GAMMA- O.S92 HcV/fn**2 PROX-FACTOR= 21.55 MeV 
L-RLD= 72 (ROTATINO LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 10.72 lleV/Z**2 

WASS EXCESSES ClleV/c**21: 
PROJECTILE: -9.4 TARGET: -14.5 
CC!WPCG+‘JD NUCLEUS: 35.0 

FIUSION RELATED PARAMETERS: 
R-BARRIER=l1.29 fm VlRBl= 98.9 MeV 
Q-VALUE= 40.8 Rev 
L-CRITICAL= 82. 

EL/u 8.m Ecn Ecnw P k ETA UUUsouRWFlSpP-oIW-lJ W-LTEP-WET+l7EIWipoeil’ l&I E-EREU-tllmP~l 
- 

1.0 20 18 0.19 863 4.0 13.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.08 0. 0 0 0.0 0 
2.0 40 37 0.28 1221 5.6 92.4 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 60 55 0.57 149b 6.9 Xi.5 0 0 0 180.0 100.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 80 73 0.76 1728 8.0 b5.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 90 82 0.84 1633 8.5 bl.b 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 loo 91 0.96 1%%3 8.9 58.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 110 100 1.05 a27 9.4 55.7 2b 252 60 la.8 12b.4 24.6 81 29 52 2% 11.05 9. 4 I4 1.2 4 
b.0 120 110 1.15 2lI8 9.8 53.4 44 652 389 101.6 96.1 39.2 97 23 59 149 b.(B 10. 5 lb 1.3 5 
b.5 130 119 1.24 2205 10.2 51.3 56 986 MI 81.9 79.5 47.5 Ill 19 63 116 5.03 11. 5 18 1.4 b 
7.0 108 120 I.34 2280 10.6 49.4 66 1272 9Q 73.4 b8.3 53.3 124 I6 66 98 4.26 12. 6 19 1.5 I 

7.5 150 137 1.43 2369 10.9 47.7 75 1519 1111 b4.9 bO.2 57.5 136 14 b9 87 3.76 13. 6 21 l.b 8 
8.0 lb0 Mb 1.53 2447 11.3 lb.2 83 1735 1292 58.3 53.8 MO.9 148 12 71 79 3.10 13. 7 22 1.7 8 
8.5 170 155 1.b2 2%3 1l.b U.8 90 1925 1451 52.9 48.8 b3.5 159 II 73 72 3.13 14. 7 24 1.8 9 
9.0 180 It4 1.72 25% 12.0 43.6 97 pp3 1497 48.5 U.6 65.8 170 10 74 67 2.91 15. 7 25 1.9 10 
9.5 198 173 1.82 2M7 12.3 42.4 I(13 2244 1418 U.8 41.1 67.6 181 9 76 63 2.74 lb. 8 26 2.0 10 

10.0 200 183 1.91 2737 12.b 41.3 109 2379 1347 41.6 38.2 69.2 192 8 7l 44 2.59 17. 8 27 2.1 II 
10.5 210 192 2.01 2805 12.9 (0.3 114 2502 1283 38.8 35.6 70.6 2C0 7 74 572.4b 17. 8182.1 12 
11.0 220 201 2.10 2872 13.2 39.4 120 2613 1225 3.5.4 33.4 71.8 213 7 79 54 2.35 18. 9 29 2.2 12 
11.5 ?B 210 2.20 29% 13.5 38.5 IZS 2715 1171 34.3 31.4 72.8 ?24 6 80 52 2.x 19. 9 33 2.3 13 
12.0 2W 219 2.29 3ooo 13.8 37.7 130 ZBOB 1122 32.4 29.7 73.8 234 6 80 50 2.17 20. 9 31 2.4 I4 

13.0 260 237 2.49 3123 14.4 3b.2 139 2972 1035 i-7.2 26.8 75.4 295 5 82 47 2.a 21. 10 34 2.5 15 
k4.0 280 256 2.68 3242 14.9 34.9 148 3112 962 2b.b 24.4 7b.7 275 5 83 U 1.91 23. 11 35 2.6 lb 
15.0 Jy) 274 2.87 3257 15.5 33.7 15b 323( m  24.4 22.3 77.8 296 4 05 42 1.81 24. 11 37 2.7 17 
16.0 320 292 3.06 34bO lb.0 32.7 I& 3341 842 22.b ?o.b 78.7 316 4 86 40 1.72 26. 12 39 2.8 18 
17.0 340 310 3.25 3515 lb.5 31.7 171 3(35 792 21.0 19.2 79.5 336 4 87 38 1.65 27. 13 41 3.0 19 

18.0 360 329 3.U 3680 lb.9 30.8 178 3518 748 19.6 17.9 80.2 357 3 88 37 1.58 29. 13 43 3.1 iQ 
19.0 380 347 3.63 3i%? 17.4 30.0 185 5592 709 18.4 16.8 80.8 377 3 W 35 1.52 30. 14 45 3.2 22 
20.0 400 365 3.82 3981 17.9 29.2 192 3659 b73 17.3 15.8 81.3 397 3 90 34 1.47 31. 14 4b 3.3 21 
25.0 500 4% 4.78 436 20.0 26.1 222 3914 539 13.4 12.3 %3.3 4% 2 94 29 1.27 38. 17 56 3.7 27 
30.0 bO0 518 5.73 4% 21.9 23.9 248 4@3 U9 11.0 10.0 84.5 5% 2 98 26 1.14 45. 20 b3 4.1 32 

35.0 700 b39 6.69 518 23.6 22.1 272 42m 385 9.3 8.5 85.4 b99 1 102 24 1.04 51. 23 71 4.5 
W.0 WO 730 7.b5 5518 25.2 20.7 294 4293 336 8.0 7.3 8b.O 799 1 105 22 0.96 SO. 26 78 4.8 
45.0 900 821 8.60 58hO a.8 19.5 315 ub3 299 7.1 6.5 86.5 899 I Ice 21 0.90 M. 29 85 5.2 
50.0 loo0 913 9.56 6165 28.2 18.5 m  U19 2b9 b3 5.8 86.8 999 1 111 20 0.81 70. 32 92 5.5 

Ql28 20 Nc on 235 U 

-_----------------------------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 10. ZT= 92. ZC=102. (No1 
NEUTRON NUMBERS: NP= 10. NT=146. NC=lSb. 

AP*ii/3= 2.714 AT*+l/S= 6.197 
REDUCED MASS NUMBER= 18.45 AP+AT=AC=258. 

INTERACTION RADIUS RINT=l2.7S fm RO= 1.43 fm 

MATTER HALF-DENSITY RADII Cfml: 
CPP 2. & CT= 7.16 C’T+CP= 9.84 c= 1.95 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 3.01 RT= 7.30 

7.5 150 138 1.34 23b9 11.1 52.9 71 lp5 952 73.6 69.1 53.2 135 15 70 
8.0 I& 148 1.43 2447 11.4 51.2 80 1567 1154 b5.5 61.3 57.2 
8.5 im 157 1.52 2523 11.8 49.7 88 1781 1333 59.1 55.2 60.4 

COULOMR RADII Cfml: 9.0 im 166 1.60 2596 12.1 
RC.P= 3.01 RCT= 4.98 RC=RCP+RCT= 9.99 9.5 190 175 1.69 2667 12.4 

BSS-COULOllB POTENTIAL IMcV3: 10.0 m,  lB( 1.78 2737 12.8 
VC(rl=1.438rZP*ZT/r for r>RC 10.5 210 194 1.87 2W5 13.1 
VC. ( r )=VO-K*r*+n for rCRC 11.0 220 203 1.9b 2812 lR4 
VO= 178.59 HcV K= .06204 n=2.873 11.5 230 212 2.05 29% 13.7 
VClRINTl- 103.5 MeV 12.0 240 221 2.14 3ooo 14.0 

FISSION-TKE= 197. McV 
ASYMM. FISSION-TKE= 70. M&J 

13.0 aa 2w 2.P 3123 14.5 w.2 1w 2956 IOb4 32.0 29.6 74.0 254683 
14.0 1Bo 258 2.50 3242 15.1 2a7 149 3114 988 29.1 2b.9 75.5 275 5 84 
15.0 384 2l7 2.U 3257 15.b 37.4 199 '3% 922 266 24.6 76.7 295 585 
lb.0 PO 2% 2.85 3uB lb.1 3b.2 l(16 3371 &4 24.b 22.7 77.7 316 4 87 
17.0 340 314 3.03 3575 16.6 1.1 174 3476 813 22.8 21.1 78.6 336 480 

LIQUID DROP PARAMETERS: 
GAMMA- 0.877 MeV/fm*rZ PROX-FACTOR- 21.49 McV 
L-RLD= 41 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 10.61 M&/Z**2 

MASS EXCESSES CMrV/ccaZl: 
PROJECTILES -9.4 TARGET: 47.2 
COflPOUND NUCLEUS: 92.5 

FUSION RELATED PARAMETERS: 
R-BARRIER-11.56 fm V(RB)m 107.0 lleV 
Q-VALUE= -54.7 nov 
L-CRITIC:AL= 84. 

1.0 20 18 0.18 863 4.0 lU.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 40 37 0.34 1221 5.7 102.4 0 0 0 180.0 im.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 M 36 0.53 149b 7.0 83.6 0 0 0 im.0 uo.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 80 74 0.71 1728 8.1 72.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 90 83 0.80 la 8.6 68.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 100 92 0.w 1933 9.0 M.8 0 0 0 lm.o im.0 0.0 0 0 0 
5.5 110 101 0.98 2on 9.5 61.8 0 0 0 180.0 180.0 0.0 0 0 0 
6.0 120 111 1.07 2118 9.9 59.1 32 348 141 123.3 119.1 28.3 93 27 SB 
b.5 130 120 l.Lb 2105 10.3 56.8 48 726 453 99.1 94.3 40.5 1QI 22 b3 
7.0 1W 129 1.25 2288 10.7 54.8 61 1M7 720 84.2 79.4 47.9 122 18 b7 

l&O 3b0 332 3.21 w 17.1 
19.0 m  351 3.39 m  17.6 
20.0 400 3b9 3.56 31181 18.0 
25.0 so0 4bl 4.Y 4345 20.2 
30.0 440 553 5.23 47bb 22.1 

35.0 700 Mb b.24 5156 23.9 
10.0 ow 738 7.13 5518 23.5 
45.0 wo 830 8.02 sbo 27.1 
50.0 1000 9Z 8.91 b1ES 28.5 

-- - 
huh lkv lw - m/c l/h 

48.3 95 1970 1492 54.0 50.3 6310 
47.0 102 2139 14% 49.6 4b.2 b5.2 

45.8 1oB 2291 1383 4b.O 42.7 67.0 
U.7 114 2429 1317 42.8 39.8 b0.6 
43.7 120 m  128 W.1 31.2 b9.9 
42.7 125 2bb0 12W 37.7 34.9 71.1 
41.8 130 27?2 1153 35.6 0.0 72.2 

51.1 181 5SN 7& 21.3 19.7 79.3 
33.2 189 3b53 728 20.0 w.5 80.0 
a.4 1% 3729 691 18.8 17.4 8o.b 
29.0 227 1014 553 14.5 13.4 a.7 
26.4 2t6 420( 461 11.9 10.9 84.1 

24.5 ZOO 4W 355 10.0 9.2 6.0 
22.9 302 4441 345 8.7 8.0 83.7 
21.6 = 5519 307 7.6 7.0 a.2 
20.5 344 4582 2% 6.8 b.3 8b.b 

- x I) d ks oun(n 

147 13 72 
1s 12 74 
169 11 75 
im IO n 

191 9 78 
202 8 79 
213 7 80 
223 7 81 
234 6 81 

356 489 
m  3w 
397 390 
4% 2 94 
598 293 

696 2 101 
m 1 104 
899 I 107 
999 1 109 

w hu hV 

0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 

232 9.34 9. 4 15 1.3 6 
154 6.15 10. 5 17 1.4 7 
123 4.92 Il. 6 I9 1.5 8 

1M 4.21 II. b 20 l.b 9 
94 3.74 12. 6 21 1.7 9 
85 3.W 13. 7 23 1.8 10 
79 3.14 13. 7 24 1.9 11 
73 2.93 14. 8 a 1.9 I2 

69 2.76 15. 8 26 2.0 12 
bb 2.62 15. 8 27 2.1 13 
62 2.49 lb. 9 28 2.1 14 
ho 2.38 17. 9 29 2.2 15 
57 2.29 18. 9 30 2.3 15 

53 2.13 19. 10 32 2.4 17 
50 2.00 20. I1 34 2.5 18 
47 1.89 22. 11 36 2.b 19 
45 1.79 23. 12 34 2.7 20 
43 1.71 24. !2 W 2.8 22 

41 1.M 25. 13 42 2.9 23 
w 1.54 27. 14 43 3.0 24 
38 1.52 28. 14 45 3.1 25 
33 1.31 34. 17 53 3.6 30 
29 1.17 40. ZQ 61 3.9 LU 

27 1.07 4b. 23 b9 4.3 
25 0.99 52. % 76 4.6 
23 0.92 57. 29 83 4.9 
22 0.87 b2. 32 90 5.2 

-- Iv) ntv-kv-mv- 
- - 

BElyl myI 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

al29 24 Hs on 12 c 

PARAt’lETERS INDEPENDENT OF BOMBARDIN ENERGY 
____-__-_-_-_-----_------------------------ 

ATOMIC NUMBERS: ZP= 12. ZT= 6. ZC= 18.1Ar) 
NEUTRON NUMBERS: NP= 12. NT= 6. NC= 18. 

AP*+1/3= 2.884 AT**1/3= 2.289 ELSCAT C30 des 
REDUCED MASS NUMBER= 8.00 AP+AT=AC= 36. 

INTERACTION RADIUS RINT= 8.72 fm RO= 1.69 fn 

MATTER HALF-DENSITY RADII Cfml: 
CP= 2.90 CT= 2.12 CT+CP= 5.02 F= 1.23 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.21 RT= 2.52 

COULGMB RADII Cfml: 
RCP= 3.21 RCT= 2.51 RC=RCP+RCT= 5.72 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r,=1.438+ZP*Zi/r for r>RC 
VC(r)=VO-K*r**n for r<RC 
vo= 25.36 MeV K= .09468 n=2.488 
VC(RINT)= 11.9 MeV 

FISSION-TKE= 33. MeV 
ASYHM. FISSION-TKE= 29. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.952 MeV/fm**P PROX-FACTOR= 14.65 tleV 
L-RLD= 36 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 24.05 M&/Z++2 

MASS EXCESSES CMeV/c++21: 
PROJECTILE: -16.2 TARGET: 
COMPOUND NUCLEUS: -28.4 

0.0 

FUSION RELATED PARAMETERS: 
R-BARRIER= 7.95 fm V(RB)= 12.0 McV 
Q-VALUE= 12.2 MeV 
L-CR11 ICAL= 24. 

#130 24 MS on 16 0 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATOMIC NUMBERS: ZP= 12. ZT= 8. ZC= 20.(h) 
NEUTRON NUMBERS: NP= 12. NT= 8. NC= 20. 

AP+Xl/3= 2.884 AT**1 /3= 2.520 ELSCAT (41 dee 
REDWED MASS NUMBER= 9.60 AP+AT=AC= 40. 

INTERACTION RADIUS RINT= 8.97 fr RO= 1.66 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 2.90 CT= 2.42 CT+CP= 5.32 C= 1.32 

EQUIVALENT SHARP SURFACE RADII Cfmlr 
RP= 3.21 RT= 2.78 

COULOMB RADII Cfml: 
RCP= 3.21 RCT= 2.78 RC=RCP+RCT= 5.99 

BSS-COULOMB POTENTIAL CM&l: 
VClr)=1.438*ZP*ZT/r for r>RC 
VC(r)=VO-K*r++n for r<RC 
vo= 32.42 MeV K= .11555 np2.456 
VC(RINT)= 15.4 llcv 

FISSIGN-TKE= 35. nev 
ASYMM. FISSIGN-TKE= 33. nev 

LIQUID DROP PARAMETERS: 
GAMMA= 0.952 MeV/fmr+Z PROX-FACTOR= 15.78 McV 
L-RLD= 40 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 20.12 tleV/Z++2 

MASS EXCESSES CMeV/crr21: 
PROJECTILE: -16.2 TARGET: -4.7 
COMPOUND NUCLEUS: -33.0 

FUSION RELATED PARAMETERS: 
R-BARRIER= 8.15 fn V(RB)= 15.7 nev 
Q-VALUE= 12.1 nev 
L-CRITICAL= 29. 

1.0 24 a 0.u 1036 1.7 
2.0 48 lb 1.35 14bb 2,s 
3.0 V2 24 2.O2 IV% 3.0 
4.0 96 32 2.70 2074 3.5 
4.5 108 34 3.03 2200 3.7 

5.0 120 40 3.37 2319 3.9 
5.5 122 u 3.71 2433 4.1 
6.0 144 (8 4.0( 2542 4.3 
6.5 155 52 4.38 2646 4.5 
7.0 lb9 56 4.V2 W4b 4.6 

7.5 la0 Y  5.05 2a43 4.8 
8.0 192 b4 5.3p 2936 4.9 
a.5 m4 6s 5.73 m2l 5.1 
9.0 216 l2 6.M 3115 5.2 
9.5 238 76 6.10 3201 5.4 

10.0 240 80 6.74 3B5 5.5 
10.5 252 84 7.07 3%b 5.7 
11.0 x.4 a0 7.41 2446 5.8 
11.5 276 92 7.75 3524 5.9 
12.0 288 96 a.09 3600 6.1 

13.0 312 lo4 a.70 37)8 63 
14.0 336 112 9.43 3391 6.5 
15.0 360 12O 10.11 1028 6.8 
16.0 381 12B 10.78 4161 7.0 
17.0 w 136 11.45 4?pl 

18.0 432 144 12.13 4416 
19.0 4% 152 12.m 4.w 
20.0 4m 160 13.18 (657 
25.0 600 it@ 1b.H 5214 
30.0 720 240 20.21 5719 

35.0 840 28) 23.58 6186 
40.0 9bo 320 26.55 662.2 
6.0 IceI 36030.32 7032 
50.0 IZDO 400 33.69 7423 

7.2 

7.4 
7.6 
7.8 
a.7 
9.6 

10.4 
11.1 
11.7 
12.4 

11.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
a.0 II 731 494 n.5 22.5 53.8 33 15 0 16 5.50 31. 0 0 2.5 1 
6.5 19 1337 991 33.4 12.6 70.8 65 7 0 9 3.10 45. 0 0 2.8 2 
5.7 24 ma ii39 2b.4 a7 7b.a 92 4 a9 7 2.49 60. 4 13 3.1 2 
5.3 26 1723 1322 22.8 7.6 78.6 lo4 4 97 7 2.n 68. 5 17 3.3 2 

5.1 29 1798 1308 20.1 4.7 79.9 117 3 104 6 2.10 76. 6 ?o 14 2 
4.a 31 ia59 1189 16.0 6.0 81.0 129 3 114 b 1.97 83. b 23 3.5 2 
4.6 32 1910 lO9O lb.3 5.4 al.9 141 3 122 5 I.& 88. 7 25 3.7 3 
4.4 34 1952 lwb 14.8 4.9 82.6 154 2 129 5 1-R 95. 7 W 3.8 3 
4.3 36 1988 951 13.b 4.5 33.2 lbb 2 137 5 1.68 la3. 8 29 3.9 3 

4.1 37 2019 8V2 12.6 4.2 83.7 173 2 II) 5 1.61 110. a 31 4.0 3 
4.0 39 2w ala 11.8 3.9 a4.i 190 2 151 4 1.54 117. 9 33 4.1 3 
3.9 40 m m  769 11.0 3.7 81.5 202 2 159 4 1.49 125. 9 3S 4.2 3 
3.8 42 lop1 727 10.3 3.4 &(.a 214 2 lb6 4 1.44 128. 10 37 4.3 4 
3.7 43 2110 608 9.7 3.2 85.1 W 1 173 4 1.39 135. 10 39 4.4 4 

3.6 4 2126 64 9.2 3.1 85.4 239 1 la0 4 1.35 142. 11 41 4.5 4 
3.5 46 2141 623 8.7 2.9 85.6 251 1 la7 4 1.31 149. 11 42 4.6 4 
3.4 47 2155 594 a.3 2.8 85.8 243 1 194 4 1.28 19. 12 u 4.7 4 
3.3 48 2167 569 7.9 2.6 s.0 275 1 201 4 1.25 163. 12 46 4;s 4 
3.3 b9 2179 515 7.6 2.5 86.2 287 1 ?oB 3 1.n 171. 13 47 4.9 4 

3.1 52 2193 503 7.0 2.3 ab.5 311 1 221 3 1.16 179. 14 50 5.1 5 
3.0 54 2215 4b7 6.4 2.1 ah.8 335 I 2s 3 1.11 193. 15 54 5.3 5 
2.9 56 2W 
2.8 58 2242 
2.7 64 2253 

2.7 62 2263 
2.6 b4 22V2 
2.5 64 22w 
2.3 74 2300 
2.1 a1 2327 

1.9 88 224o 
1.8 95 2349 
1.7 101 mb 
1.6 IO6 2362 

436 6.0 2.0 87.0 359 1 248 3 1.07 207. lb 57 5.4 5 
409 5.6 1.9 87.2 303 1 261 3 1.0) 220. 17 59 5.6 5 
3a4 5.2 1.7 87.4 107 1 275 3 1.00 w. ia b? 5.7 6 

363 4.9 1.6 87.5 431 1 288 3 0.9V 240. 19 65 5.9 b 
344 4.7 1.6 87.7 455 1 301 3 0.94 2% 19 68 6.0 b 
w 4.4 1.5 87.8 479 1 314 3 0.92 2b7. 20 71 6.2 6 
261 3.5 1.2 88.2 599 1 373 2 0.81 322. 25 a4 6.9 7 
218 2.9 1.0 88.5 720 0 Ul 2 0.74 3x1. 29 97 7.5 a 

I* 2.5 0.8 s.8 a4o 0 503 2 0.68 420. 34 iw a.1 
lb3 2.2 0.1 e.9 9bo 0 w 2 0.64 bb2. 38 121 &b 
145 1.9 0.6 89.0 1OaO 0 626 2 0.44 500. 43 132 9.1 
130 1.7 0.6 89.1 12OO 0 687 2 OSV 585. 47 143 9.6 

24 lb on lb 0 24lbm 160 

----- -- - 
EL/r EM EQI EavvF , k EIA liW.S3MSlFl8W-CSW-lP W-lTEP-WETillElWIETb’ T#J E-ERDCMIEWINT 
--- ----- 

1.0 24 10 0.62 1036 2.1 15.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 18 19 1.25 1466 3.0 10.7 12 588 361 a4.i 31.8 47.9 27 21 0 24 6.45 28. 0 0 2.5 1 
3.0 n 29 1.87 1796 3.6 a.7 22 Ii85 950 42.2.8 lb.9 b8.6 63 9 0 13 3.43 41. 0 0 2.9 2 
4.0 96 38 2.50 2074 4.2 7.6 29 lb21 1234 29.1 11.6 75.5 90 b 8J 10 2.62 95. 4 14 3.2 2 
4.5 Ice 43 2.81 2200 4.5 7.1 32 1731 1329 25.1 10.0 77.5 lo3 5 93 9 2.38 62. 5 13 3.3 2 

5.0 IZO 4 3.12 2319 4.7 6.8 35 1818 1313 22.0 a.8 79.0 lib 4 101 a 2.20 ha. 6 21 25 2 
5.5 1%’ 53 3.43 2433 4.9 6.4 JI 1889 1194 19.7 7.8 80.2 123 4 108 8 2.ob 73. 6 23 3.6 3 
6.0 1U 5% 3.74 2542 5.1 6.2 40 1949 1494 17.8 7.1 al.1 141 3 115 7 1.94 80. 7 26 3.7 3 
6.5 154 62 4.ob a46 5.4 5.9 42 1993 1010 lb.2 b.5 81.9 I?3 3 122 7 1.83 87. 7 28 3.9 3 
7.0 Ma 67 4.31 2744 5.6 5.7 u 2040 938 14.9 5.9 82.b 165 3 129 7 1.75 93. a 30 4.0 3 

7.5 180 72 4.U 2M3 5.8 5.5 46 2076 a75 13.8 5.5 33.1 173 2 IS b 1.67 97. a 32 4.1 4 
a.0 in 77 4.99 2924 5.9 5.3 4 2109 a21 12.a 5.1 83.6 190 2 142 6 1.M 101. 9 24 4.2 4 
a.5 

9.5 

201 

228 

82 

91 

5.30 

5.93 

XQV 

3201 

6.1 

6.5 

5.2 

4.9 

49 

53 

2136 

21s 
9.0 216 86 5.62 3115 6.3 5.0 51 2161 

10.0 240 96 6.24 328 6.6 4.8 95 2x0 
10.5 252 101 6.5 3% 6.8 4.7 56 wo 
11.0 W 1M b.Bb 344b 7.0 4.6 58 223b 
11.5 Wb 110 7.18 3524 7.1 4.5 59 2251 
12.0 288 115 7.49 3&w 7.3 4.4 61 Zb4 

13.0 312 125 a.11 3V4a 7.6 4.2 64 2288 
14.0 336 134 a.74 ml 7.9 4.0 bb 23w 
15.0 350 144 9.36 402a a.1 3.9 69 2325 
16.0 381 154 9.98 4161 a.4 3.8 vi 2240 
17.0 4s lb3 10.61 4291 a7 3.7 74 2553 

691 10.6 4.2 04.7 226 2 160 5 l.u 

vn 

123. 

12.0 

10 

4.a 

39 

81.0 

4.5 

202 

4 

656 

2 

10.0 

143 

4.0 

6 

as.0 

1.55 

238 

110. 

2 

9 

lb7 

34 

5 

4.3 

1.10 

4 

13O. II 41 4.6 4 
625 9.5 3.8 65.3 

729 

250 

11.2 

2 

4.5 

173 

34.4 

5 

214 

1.36 

2 

132. 

154 

ii 

b 

43 

1.49 

4.8 

117. 

5 
597 

10 

9.0 

33 

3.6 

4.4 

65 

4 

2b2 2 179 5 1.32 139. 12 45 4.9 5 
5Vl 8.6 3.4 35.7 2% 1 185 5 1.29 145. 12 16 4.9 5 
547 a.2 3.3 65.9 287 1 191 s 1.26 151. 13 49 5.0 5 

50s 7.5 3.0 ab.2 311 1 202 4 1.20 159. 14 51 5.2 6 
169 7.0 2.8 ab.5 335 1 214 4 1.15 171. 14 54 5.4 b 
437 6.5 2.6 86.8 359 1 2% 4 1.11 la3. 15 51 5.6 b 
410 6.1 2.4 87.0 3g( 1 237 4 1.07 19b. lb 60 5.8 b 
386 5.7 2.3 87.2 4Q7 1 24a 4 1.03 202. 17 63 5.9 7 

18.0 432 173 11.23 Ulb a.9 3.6 76 23% 361 5.3 2.1 37.3 41 1 2bO 4 1.00 214. 13 bb 6.1 7 
19.0 4Sb la2 Il.86 ss18 9.2 3.5 79 23v5 345 5.1 2.0 87.5 455 1 WI 4 0.97 226. 19 69 6.2 7 
20.0 4m 192 12.4a 4bw 9.4 3.4 81 2m 323 4.8 1.9 87.6 479 1 m2 4 0.95 w. 20 71 b.4 7 
~5.0 600 240 is.60 5214 10.5 3.0 91 24m 262 3.a 1.5 88.1 599 I a 30.34279.24a47.1 9 
30.0 no 288 18.72 5719 11.5 2.8 loo 2u2 218 3.1 1.3 m.4 719 1 393 3 0.76 224. 29 97 7.7 10 

35.0 640 336 21.81 blab 12.4 2.6 109 2458 la7 2.7 1.1 88.7 810 0 443 3 0.70 245.33 iw a3 
40.0 9b0 38( 24.94 bbZ 13.3 2.4 117 24V0 164 2.3 0.9 W.8 960 0 495 2 0.65 403. 37 121 a9 
45.0 lo@ 43228.08 VW 14.1 2.3 124 2479 115 2.1 0.8 89.0 loB0 0 %b 2 0.62 453. 42 132 9.4 
50.0 mo 100 31.20 7423 14.8 2.1 131 2(86 131 1.9 0.7 89.1 1200 0 597 2 024 4ab. 46 143 9.9 

mv/u mv mv - mvlc l/h - 4 J J da (ndn mv mv mv - w mv-mv-mv- 

P-9mEclIi.E 1=1&lxl ~oRDIwxwRS%TEll~lNT~ rFMoL4Aa BENI 24k 
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Y131 24 Mrr on 27 Al 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOWARDING ENERGY 

ATWIC: NUNBERS: ZP= 12. ZT= 13. ZC= 25.ttln) 
NEUTRON NUMBERS: NP= 12. NT= 14. NC= 26. 

AP++1/3= 2.884 AT**l/3= 3.000 
REDUCED MASS NUHBER= 12.71 AP+AT=AC= 51. 

INTERACTION RADIUS RINT= 9.50 fm RO= 1.61 fm 

HATTER HALF-DENSITY RADII IfmlL 
CP= 2.90 CT= 3.05 CT+CP= 5.55 C= 1.49 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 3.21 RT= 3.35 

COULOWB RADII Efml: 
RCP= 3.21 RCT= 3.32 RC=RCP+RCT= 6.53 

BSS-COULOnB POTENTIAL CHeVl: 
VC(r)=l.43B*ZP+ZT/r for r>RC 
VC: ( P ) =VO-K*r+rn for r<RC 
VO= 48.41 McV K= .l4464 n=2.439 
VC(RINT)= 23.6 McV 

FISSION-TKE= 40. nev 
ASYMM. FISSION-TKE= 40. nev 

LIQUID DROP PARMETERS: 
GAMMA- 0.951 McV/fn**2 PROX-FACTOR= 17.75 McV 
L-RLD- 50 ~ROTATING LIGUID DROP LIMIT) 
STIFFNESS PARAMETER C= 15.30 H&/Z+*2 

MASS EXCESSES CMeV/c**Zl: 
PROJECTILE: -16.2 TARGET: -20.4 
COHWUND NUCLEUS: -50.3 

FUSION RELATED PARAMETERS: 
R-BARRIER= 8.59 fn V(RB)= 24.3 fleV 
Q-VALUE= 13.5 nev 
L-CRITICAL= 40. 

1.0 24 13 0.54 IQ36 2.8 
2.0 4a 25 1.09 1464 3.9 
3.0 72 38 1.61 179b 4.8 
4.0 96 51 2.15 x74 5.6 
4.5 108 57 2.42 2200 5.9 

5.0 1iQ b4 2.69 23l9 6.2 
5.5 132 m  2.96 24a 6.5 
6.0 144 76 3.23 2542 6.8 
6.5 156 w 3.50 2646 7.1 
7.0 168 W 3.n 2746 7.4 

1.5 180 95 4.04 2843 7.6 
8.0 192 102 4.33 293b 7.9 
8.5 204 la, 4.51 3027 8.1 
9.0 216 114 4.84 3115 8.3 
9.5 223 121 5.11 3201 8.6 

10.0 240 127 5.38 3185 8.8 
10.5 252 13( 5.6 33bb 9.0 
11.0 244 140 5.5’2 3444 9.2 
11.5 276 146 6.19 Sk4 9.4 
12.0 288 152 6.Y 3bM 9.6 

13.0 312 lb5 b.99 3748 10.0 
14.0 a6 178 7.53 3891 10.4 
15.0 360 191 8.07 (m8 10.8 
lb.0 394 203 8.61 4161 11.1 
17.0 408 216 9.15 4291 11.5 

18.0 Uz 229 9.68 4416 11.8 
19.0 456 241 IO.?2 4539 12.1 
20.0 480 251 10.76 467 12.4 
7.5.0 600 318 1x45 5214 13.9 
30.0 720 381 lb.14 5719 15.2 

S.0 840 445 I&@3 bleb 16.4 
40.0 960 508 21.52 M22 17.6 
45.0 loB0 572 24.21 7032 18.6 
50.0 12m 635 26.90 7423 19.7 

24.6 0 0 0 lm.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
17.4 IO 239 99 120.9 M.4 29.5 12 36 0 65 11.52 22. 0 0 2.5 2 
14.2 28 1154 83B 53.4 2&4 t3.3 S? 15 0 P 4.02 33. 0 0 2.8 2 
12.3 39 1596 1zoB 35.3 18.7 72.4 87 9 77 17 2.94 42. 4 16 3.2 3 
11.6 43 1741 1331 3Q.2 16.0 74.9 101 7 84 15 2.M 49. 5 19 3.3 3 

11.0 47 1857 14@ 26.4 14.0 7b.8 I14 b 90 14 2.42 53. 5 21 3.5 3 
10.5 50 1951 1272 23.5 12.4 78.3 127 5 % 13 2.25 5l. 6 24 3.b 4 
10.0 54 2029 1146 21.2 11.2 79.4 139 5 192 12 2.11 62. b 16 t8 4 
9.b 57 2095 107l 19.2 10.2 99.4 152 4 107 11 1.99 4a 7 m  3.9 4 
9.3 60 2151 loo0 17.6 9.3 81.2 lb4 4 112 11 1.89 73. 7 a 4.0 4 

9.0 63 PO0 933 lb.3 8.6 81.9 176 4 117 10 1.81 A. 8 32 4.1 5 
a7 65 2243 87s 15.1 8.0 82.4 189 3 122 10 1.73 81. 8 # 4.2 5 
8.4 be n80 w3 14.1 7.5 82.9 201 3 127 10 1.67 87. 9 Y  4.4 5 
8.2 71 2313 777 13.2 7.0 83.4 213 3 131 9 Lb1 92. 9 30 4.5 5 
8.0 73 2.343 73h 12.5 6.6 93.8 225 3 1% 9 1.56 95. 10 39 4.6 6 

7.8 75 23b9 
7.b m  W3 
7.4 80 2415 
7.2 02 24% 
7.1 84 2453 

A8 88 24s 
6.6 92 2512 
6.3 96 25S 
6.1 99286 
6.0 IO3 2574 

5.8 106 2990 
5.6 109 2bM 

700 11.8 6.2 84.1 237 3 110 9 1.51 100. 10 41 4.7 b 
666 11.2 5.9 84.4 250 2 145 8 I.46 105. 11 43 4.8 b 
636 10.6 5.6 84.7 2&2 2 1w 8 1.42 110. 11 44 4.9 b 
608 10.1 5.3 84.9 274 2 153 8 1.38 112. 12 Y  5.0 7 
583 9.6 5.1 85.2 286 2 159 8 1.8 117. 12 47 5.1 7 

538 8.8 4.7 85.6 310 2 16s 7 1.29 li7. 13 50 5.3 7 
SW 8.2 4.3 65.9 334 2 174 7 1.23 IP 14 53 5.5 8 
464 7.6 4.0 86.2 358 2 183 7 1.19 143. 15 56 5.7 8 
437 7.1 3.7 8&s 383 1 I91 7 1.14 152. 15 59 5.8 8 
411 b.b 3.5 f&7 4O7 1 159 6 1.10 198. lb 62 b0 9 

388 6.2 3.3 86.9 431 1 207 b 1.07 167. 17 65 6.2 9 
369 5.9 3.1 87.0 455 1 214 b 1.04 172. 18 67 6.3 10 

5.5 II2 2bl7 250 5.6 3.0 87.2 479 1 222 6 1.01 181. 19 70 A5 10 
4.9 127 2665 280 4.4 2.3 87.8 599 1 260 5 0.89 21A 23 83 7.2 12 
4.5 140 2b97 233 3.1 1.9 88.2 719 I 297 5 0.81 252. n 95 7.9 13 

4.2 152 2720 200 3.1 1.7 88.4 W9 1 333 4 0.7s 287. 31 106 8.5 
3.9 143 2’i3b 175 2.7 1.4 68.6 959 1 3t8 4 0.10 319. a 117 9.0 
3.7 173 2149 IS 2.4 1.3 88.8 1080 0 143 4 O.bS 33% 39 128 9.6 
3.5 183 2759 140 2.2 1.2 88.9 1200 0 437 4 0.62 M. 43 139 10.1 

*132 24 Ms on 40 Ca 24hm 4OCa 24 lb ,n 46 IA 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-_______-_______--______________________--- 

ATOMIC NUMBERS: ZP= 12. ZT= 20. ZC= 32.(h) 
NEUTRON NUMBERS: NP= 12. NT= 20. NC= 32. 

AP**1/3= 2.884 AT**l/B= 3.420 
REDUCED MASS NUMBER= 15.00 AP+AT=AC= 64. 

INTERACTION RADIUS HINT= 9.96 fn, RO= 1.58 fn 

MATTER HALF-DENSITY RADII Cfnl: 
CP= 2.90 CT= 3.59 CT+CP= 6.49 c= 1.60 

EGIUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.21 RT= 3.85 

COULOMB HAD1 I C fnl : 
RCP= 3.21 RCT= 3.84 RC=RCP+RCT* 7.05 

BSS-COULOMB POTENTIAL [M&l: 
VC(rl=1.438*ZP+ZT/r for r>RC 
VC(r)=VO-K+rrcn for r<RC 
VO= 48.79 MeV K= .I6074 n=2.4&6 
VC(RINT)= 34.7 MeV 

FISSION-TKE= 50. MeV 
ASYMM. FISSION-TKE= 47. MeV 

LIQUID DROP PARANETERS: 
OARMA= 0.952 tleV/fm**2 PROX-FACTOR= 19.18 t4cV 
L-RLD- 59 (ROTATING LIQUID &JP LIMIT) 
STIFFNESS PARAHETER C= 13.02 tleV/Z**2 

MASS EXCESSES CMcV/css21: 
PROJECTILE: -16.2 TARGET: -33.0 
COMPOUND NUCLEUS: -55.0 

FUSION RELATED PARAMETERS: 
R-BARRIER= 8.96 fn V(RB)= 36.1 nev 
Q-VALUE= 5.8 HeV 
L-CRITICAL= 49. 

EL/r aM Ecn Emnc P t EM LMXsawlS3ISWWlW-lP W~.TEPG’R-~TE~WIM’ WJ E-~RE#-DITBP~RLI 

1.0 24 15 0.43 10% 3.3 37.8 0 0 0 180.0 180.0 0.0 0 0 0 0 O.&l 0. 0 0 0.0 0 
2.0 48 30 0.87 Mb 4.b 26.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.6 72 45 1.30 1796 5.7 21.8 27 76 500 77.7 50.3 51.1 45 27 46 5.43 26. 0 0 2.5 2 
4.0 96 60 1.73 2074 b.6 18.9 42 1376 1005 48.0 30.4 66.0 81 15 bi 29 3.47 34. 4 15 2.9 3 
4.5 Ice 68 1.55 2.X@ 7.0 17.8 48 1577 1174 40.5 25.5 b9.8 9b 12 7b 24 3.05 38. 5 18 3.0 4 

5.0 1% 75 2.16 2319 7.3 lb.9 5( 1737 13W 35.0 22.0 72.5 110 10 82 23 2.75 42. 5 21 3.2 4 
5.5 la 83 2.38 2433 7.7 16.1 58 18b7 1329 3D.9 19.4 74-b 123 9 88 21 2.52 44. b 23 3.3 4 
b.0 144 W 2.64 2512 8.0 15.4 63 1975 1218 27.6 17.3 76.2 136 8 92 10 2.35 51. b 25 3.5 4 
6.5 156 98 2.81 2Mb 8.4 14.8 67 1067 1124 25.0 15.7 77.5 149 7 97 18 2.20 54. 7 27 3.b 5 
7.0 lb8 105 3.03 2716 8.7 14.3 71 2145 1044 22.8 14.3 m.b 162 b 101 17 2.08 58. 7 29 3.7 5 

7.5 18) 113 3.25 2813 9.0 13.8 74 2212 974 21.0 13.2 79.5 174 6 IO5 17 1.98 62. 8 31 3.8 5 
8.0 192 120 3.46 29% 9.3 13.4 78 2271 913 19.5 12.2 al.3 187 5 109 lb 1.89 65. 8 23 4.0 6 
8.5 ZQ4 128 3.68 3327 9.6 13.0 81 m  860 18.1 11.3 80.9 i99 5 113 15 1.81 69. 8 35 4.1 b 
9.0 21b 135 3.99 3115 9.8 12.b 84 23b9 812 17.0 10.6 81.5 212 4 116 15 1.74 73. 9 36 4.2 6 
9.5 228 143 4.11 3201 10.1 12.3 88 2411 769 15.9 10.0 82.0 224 4 120 I4 1.68 77. 9 38 4.3 6 

10.0 240 150 4.33 a5 10.4 12.0 91 2449 731 15.0 9.4 82.5 a 4 123 14 1.62 80. 10 40 4.4 7 
10.5 252 158 4.54 3366 10.6 11.7 93 2481 696 14.2 8.9 82.9 248 4 127 13 1.57 84. 10 41 4.5 7 
11.0 2b4 lb5 4.W 344b 10.9 11.4 96 2511 &4 13.5 8.4 83.3 261 3 I32 13 1.53 80. 11 43 4.6 7 
11.5 216 173 4.93 S24 11.1 11.1 59 2339 635 12.8 8.0 C&b 273 5 133 12 1.49 92. II 44 4.1 7 
12.0 288 IBD 5.19 3600 11.4 10.9 102 25b4 &9 12.2 7.7 93.9 2s5 3 137 I2 1.4s 94. 11 44 4.8 8 

13.0 312 155 5.63 3748 11.8 10.5 107 2@9 562 11.2 7.0 84.4 T)p 3 143 12 1.24 102. 12 49 5.0 8 
14.0 336 210 A06 3891 12.3 10.1 112 2M7 522 10.3 b.5 84.8 333 3 149 11 1.32 108. 13 51 5.2 9 
15.0 360 225 6.49 &I28 12.7 9.8 116 ZIBO 487 9.6 6.0 85.2 359 2 155 11 1.26 116. 14 54 5.4 9 
16.0 38) 240 6.92 4161 13.1 9.4 12l 2799 454 8.9 5.6 85.5 382 2 161 10 1.22 121. 15 57 5.5 10 
17.0 4% iss 7.34 4291 13.5 9.2 125 2724 u) 8.4 5.2 85.8 406 2 167 10 1.17 129. 15 bo 5.7 10 

18.0 432 270 7.79 4416 13.9 a9 129 2757 406 7.9 4.9 86.1 43Q 2 I73 10 1.14 137. lb 62 5.9 10 
19.0 )56 265 8.22 45a 14.3 8.7 133 2777 394 7.4 4.6 96.3 454 i 179 9 1.10 142. 17 65 6.0 11 
20.0 480 3w at4 1651 14.7 8.5 is7 2793 365 7.0 4.4 86.5 4m 2 1m 9 1.07 119. 18 67 6.2 11 
a.0 MO 375 10.82 5214 lb.4 7.6 156 2%3 292 5.6 3.5 87.2 599 I 212 8 0.95 179. 22 79 b.9 13 
30.0 720 60 12.98 5719 18.0 b.9 172 2908 243 4.6 2.9 87.7 719 1 238 7 o.et 207. 25 91 7.5 1s 

SO 840 52S 15.15 b18b 19.4 b.4 187 i940 ZOB 3.9 2.4 @.O U39 1 2b4 7 0.79 231.29 102 8.1 
40.0 960 600 17.31 bbZ2 20.7 A0 201 296) 182 3.4 2.1 88.3 959 1 289 b 0.73 299. 33 112 8.7 
45.0 IO@ 675 19.48 ?@.2 22.0 5.6 213 2983 lb2 3.0 1.9 88.5 1079 I 314 b 0.69 2% 37 122 9.2 
so.0 1200 7!s 21.61 7423 23.2 5.3 2% 2997 144 2.7 1.7 8gb 1199 1 339 5 0.65 302. 40 In 9.7 
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Y133 24 Pls on 56 Fe 24hu 5bh 24hm 5bh 

---_____________________________________--- 

PARAHETERS INDEPENDENT OF BOMBARDING ENERGY n/u RwEalEwK P k CM lJWsawIE#tBW4lW-LP iP-lTEF+ElQlEfWIET8’ T#J E-~~~H-w~DPIu.T 
------------------------------------------- 

ATOPIIC NUMBERS: ZP= i2. ZT= 26. ZC- 38.tSr) 
NEUTRON NUMBERS: NP= 12. NT= 30. NC= 42. 

AP*rl/3= 2.884 AT**l/3- 3.826 
REDUCED MASS NUMBER= 16.80 AP+AT=AC= 80. 

INTERACTION RADIUS RINT=10.40 fm RO= 1.55 fm 

MATTER HALF-DENSITY RADII Cfnl: 
CP= 2.90 CT= 4.12 CT+CP= 7.01 E= 1.70 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.21 RT= 4.35 

COULOMB RADII Cfml: 
RCP= 3.21 RCT= 4.27 RC=RCP+RCT= 7.48 

BSS-COULOMB POTENTIAL CtleVl: 
VC(r)=l.438*ZP*ZT/r for r>RC 
VCdr)=VO-K+r**n for r<RC 
vo= 84.00 HcV K= .15841 n=2.45’5 
VC(RINT)= 43.1 nev 

FISSION-TKE= 58. l4cV 
ASVMM. FISSIGN-TKE- 50. nev 

LIQUID DROP PARAMETERS: 
GApIMA= 0.947 MeV/fm**Z PROX-FACTOR- 20.25 M&J 
L-RLD= 72 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 11.6b MeV/Z++2 

MASS EXCESSES CMeV/c**Zl: 
PROJECTILE! -16.2 TARGET: -61.4 
CGMPOUND NUCLEUSI -71.4 

FUSION RELATED PARAMETERSa 
R-BARRIER= 9.35 Cm V(RE)= 44.9 McV 
Q-VALUE= -6.2 nev 
L-CRITICAL= 58. 

1.0 24 17 0.39 IO3b 3.7 49.1 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 48 34 O.TB 14b4 5.2 34.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 72 50 1.17 ll96 b.4 28.4 25 525 299 97.2 73.0 II.4 33 31 38 75 7.18 21. 2 4 2.1 2 
4.0 % 67 1.56 a74 7.3 24-b 4b 12b7 910 8.5 40.4 61.7 78 18 b3 41 3.93 2% 4 I5 2.5 3 
4.5 108 76 1.75 2200 7.9 23.2 53 1512 1114 47.2 325 b&4 93 15 70 35 3.39 31. 4 18 2.b 4 

5.0 120 84 1.95 a19 8.2 22.0 60 17ob 1277 40.5 28.b 69.7 109 12 7b 32 3.02 34. 5 ‘B 2.8 4 
5.5 132 92 2.14 2433 8.6 23.9 65 18b5 1410 35.5 25.1 72.2 122 10 80 29 2.75 37. 5 22 2.9 5 
60 144 101 2.34 2542 9.0 20.1 71 1997 1% 31.7 22.3 74.2 135 9 81 27 2.54 40. 6 24 3.1 5 
b.5 15b IW 2.53 24% 9.4 19.3 7b 2108 lab1 LB.5 20.1 75.7 149 8 BB 23 2.37 44. b 26 3.2 5 
7.0 lb8 118 2.73 W46 9.7 18.6 80 2iW 1171 26.0 18.3 77.0 lb1 7 92 23 2.z( 47. 7 28 3.3 6 

7.5 1BD 12b 2.92 28u 10.1 17.9 65 22% 1093 23.9 lb.8 78.1 174 b 95 22 2.12 50. 7 30 3.5 6 
8.0 192 134 3.12 29% 10.4 17.4 W p58 1024 22.1 15.5 79.0 186 b R 21 2.M 53. 8 32 3.6 7 
8.5 204 143 3.31 3l27 10.7 lb.9 93 2421 9b4 20.5 14.4 79.7 199 5 101 20 I.93 56; 8 33 3.7 ; 
9.0 Zlb 151 3.50 3115 11.0 16.4 97 2477 910 19.2 13.5 50.4 211 5 104 19 I.85 59. 9 35 3.8 7 
9.5 228 160 3.70 3201 11.3 15.9 101 298 WZ 16.0 12.6 81.0 223 5 107 19 I.79 ii 9 35 3.9 8 

10.0 240 lb8 3.89 32% 11.6 15.5 104 B73 819 17.0 11.9 81.5 216 4 IW I8 1.73 b5. 9 30 4.0 8 
10.5 252 176 4.0s Bbb 11.9 15.2 LOB Ml4 780 lb.0 11.2 82.0 
11.0 2b4 105 4.28 344b 12.2 14.8 111 2651 745 62 10.7 82.4 
11.5 276 193 4.48 3521 12.5 14.5 114 2&4 712 14.5 10.1 a.8 
12.0 288 232 4.67 3600 12.7 14.2 117 2715 b83 13.8 9.7 83.1 

13.0 312 218 5.% 3748 13.2 13.6 123 2770 b30 12.6 8.8 83.7 
14.0 336 235 5.45 38pI 13.7 13.1 129 2817 585 11.6 8.1 84.2 
15.0 360 252 5.84 4OW 14.2 12.7 135 2057 516 10.8 7.5 84.6 
lb.0 384 269 6.23 4lbl 14.7 12.3 140 2892 512 10.0 -7.0 85.0 
17.0 400 ZBb b.62 4291 15.2 11.9 145 2924 4t2 9.4 6.6 85.3 

248 4 112 17 Lb7 48. IO 39 4.1 8 
260 4 115 17 1.K 70. IO 41 4.2 9 
272 4 117 lb I.57 73. 11 42 4.3 9 
285 3 120 16 1.53 7I. II 44 4.4 9 

309 3 1% 15 Mb 82. 12 4b 4.6 10 
333 3 129 15 1.39 88. 13 W 4.8 10 
35l 3 134 14 1.33 93. 13 52 5.0 II 
382 2 130 13 1.28 98. 14 54 5.1 12 
4% 2 143 13 1.24 104. 15 57 5.3 12 

18.0 432 302 7.01 Wlb 15.b 11.6 159 ZRl (56 8.8 b.2 45.6 430 2 147 13 I.23 IW. lb 59 5.4 13 
19.0 4% 319 7.40 )538 lb.0 11.3 IS 2976 431 8.3 5.8 65.8 454 2 151 12 1.16 114. lb 62 9.6 13 
20.0 W 336 7.79 4b57 lb.4 11.0 lb0 29% 409 7.9 5.5 86.1 478 2 15b 12 1.13 119. 17 b4 5.7 14 
25.0 ho0 420 9.74 52l4 18.4 9.8 181 30@ 327 b.2 4.4 8b.9 599 1 17b IO 0.W 144. 21 75 6.4 lb 
30.0 720 5M 11.68 5719 20.1 9.0 100 3133 273 5.1 3.b 87.4 719 1 195 9 0.00 lb7. 24 8b 7.1 18 

35.0 840 5BB 1343 blY 21.7 8.3 218 3177 234 4.4 3.1 87.8 839 1 214 9 0.83 189. 28 97 7.6 
400.0 960 672 15.55 bb22 23.2 7.8 234 32% 204 3.8 2.7 88.1 959 1 23 8 0.71 iv% 31 107 8.2 
45.0 1084 75h 17.52 lO32 24.b 7.3 249 3229 182 3.4 2.4 89.3 1079 1 249 8 0.72 221. 35 116 8.7 
50.0 12QO 840 19.47 7423 2b.0 b.9 zb3 3247 lb3 3.0 2.1 BBS 1199 I 2bb 7 0.68 241. 38 126 9.1 

Y134 24 Ms on 63 Cu 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 12. ZT= 29. ZC= 4l.tNb) 
NEUTRON NUMBERS: NP= 12. NT- 34. NC= 46. 

AP++1/3= 2.884 AT**l/3= 3.979 
REDUCED MASS NUMBER- 17.38 AP+AT=AC- 87. 

INTERACTION RADIUS RINT=l0.57 fm RO= 1.54 fm 

MATTER HALF-DENSITY RADII Cfml: 
CPQ 2.90 CT- 4.31 CT+CP= 7.21 c= 1.73 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.21 RT= 4.53 

COULOMB RADII Cfml: 
RCP- 3.21 RCT= 4.45 RC-RCP+RCT= 7.66 

BSS-COULOMB POTENTIAL CNcVl: 
VC(r)=l.438+ZP*ZT/r for r>RC 
VC(r)=VO-K*r+*n for rCRC 
vo= 91.37 IlrV K- .15629 n=2.513 
VC(RINT)= 47.4 NeV 

FISSION-TKE- 63. ncv 
ASVMM. FISSIGN-TKE- 52. lld 

LIQUID DROP PARAMETERS% 
GAMMA- 0.946 McV/fm**2 PROX-FACTOR= 20.61 McV 
L-RLD= 76 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- il.28 tleV/Z**:! 

MASS EXCESSES CMcV/c**Zl: 
PROJECTILE: -16.2 TARGET: -45.2 
COMPOUND NUCLEUS: -75. L 

FUSION RELATED PARAMETERS: 
R-BARRIER- 9.49 fn V(RB)- 49.3 McV 
Q-VALUE= -5.8 l4cV 
L-CRITICAL- bl. 

1.0 24 17 0.37 103l 3.8 
2.0 40 35 0.73 I44b 5.4 
3.0 72 52 1.10 1794 b.b 
4.0 % 70 1.47 2Q74 7.6 
4.5 loo 78 1.65 2200 a1 

5.0 I24 87 1.63 2319 8.5 
5.5 132 96 2.02 24s 8.9 
b.0 I44 104 2.20 2542 9.3 
b.5 156 113 2.39 2b44 9.7 
7.0 168 122 2.51 wu 10.1 

7.5 180 130 2.75 m43 10.4 
8.0 192 139 2.94 293b 10.8 
8.5 204 148 3.12 3027 11.1 
9.0 Zlb 156 3.30 3115 11.4 
9.5 ?m lb5 3.49 3201 11.7 

10.0 240 174 3.U 3285 12.0 
10.5 252 182 3.85 3%b 12.3 
11.0 w 191 4.04 wb 12.6 
11.5 2lb 200 4.22 3521 12.9 
12.0 ZBB 209 4.40 3bO0 13.2 

13.0 312 a 4.77 3748 13.7 
14.0 Sb 243 5.14 3891 14.2 
15.0 360 261 5.50 402 14.7 
lb.0 38) zn 5.87 4161 15.2 
17.0 IOB 295 b.24 4291 15.7 

54.8 0 0 0 180.0 190.0 0.0 0 0 0 0 0.60 0. 0 0 0.0 0 
a.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
31.6 21 348 151 113.0 90.7 33.5 32 40 32 lrn 9.17 19. 1 3 2.1 2 
27.4 45 Ilb4 820 b2.3 46.3 53.8 A 21 60 W 4.24 25. 4 14 2.4 4 
1.8 53 I(33 lW3 51.6 33.0 M.2 92 16 48 41 3.59 28. 4 17 2-b 4 

24.5 bl lb4b 1222 U.l 32.3 b8.0 1Ob 14 73 36 3.17 32. 5 20 2.7 4 
23.4 67 1820 1367 39.5 28.2 70.7 121 11 78 33 2.87 34. 5 22 2.9 5 
22.4 73 1965 1410 34.2 25.0 72.9 134 10 82 30 2.44 37. b 24 3.0 5 
21.5 78 ZoBl 1332 30.8 22.4 74.b 147 9 86 20 2.Y 40. 6 2b 3.1 6 
20.7 83 2192 1209 28.0 20.4 7b.o lb0 8 W W 2.31 43. 7 28 3.3 6 

20.0 m  nu2 1128 25.7 18.7 77.2 173 7 92 % 2.19 Y.  7 Zp 3.4 7 
19.4 92 2%; IO-% 23.7 17.2 78.1 186 6 A 24 2.08 49. 8 31 3.5 7 
18.8 96 2431 9% 22.0 16.0 79.0 193 b 58 23 1.99 52. 8.33 3.6 7 
18.3 101 2493 940 20.b 14.9 79.7 210 6 I01 22 1.91 54. 8 34 3.7 8 
17.8 105 2518 WI 19.3 14.0 80.3 223 5 103 21 1.81 57. 9 % 3.8 8 

17.3 106 2598 046 18.2 13.2 80.9 2% 5 106 20 1.77 60. 9 37 z9 8 
lb.9 112 2642 Bob 17.2 12.5 81.4 249 4 108 20 1.71 62. 10 83 4.0 9 
lb.5 Ilb 2683 769 lb.3 II.8 81.9 2M 4 111 19 1.M b5. 10 40 4.1 9 
lb.2 119 2m 736 15.5 11.2 82.3 2n 4 113 18 Lb1 68. 10 II 4.2 9 
15.8 172 2151 705 14.7 10.7 62.6 ZBI 4 115 18 1.57 70. II 43 4.3 IO 

15.2 1W 2814 b-51 13.5 9.8 83.3 309 3 120 17 1.49 7b. 12 45 4.5 10 
14.b 135 28bb bO4 12.4 9.0 B.8 35) 3 124 lb 1.42 81. 12 49 4.7 11 
14.1 141 29lo n4 11.5 8.3 e4.3 351 3 128 lb 1.3b Bb 13 51 4.8 12 
13.7 14b 2949 529 10.7 7.8 34.7 381 3 132 I5 1.31 91. 14 53 5.0 12 
IL3 152 2m3 497 10.0 7.3 85.0 4ok 2 1% I5 12 %. I5 5b 5.2 13 

18.0 432 313 b.61 4416 Lb.1 12.9 157 3014 470 9.4 6.8 65.3 Uo 2 MO 14 I.22 101. 15 58 5.3 13 
19.0 45h 330 6.97 4SW 16.6 12.b lb2 3041 445 8.9 6.4 85.6 454 2 IU 14 1.18 105. lb 40 5.5 14 
20.0 480 NO 7.34 4b57 17.0 12.3 lb7 3ws 4a 8.4 6.1 85.8 478 2 148 13 1.15 110. 17 63 5.b 15 
A.0 bO0 434 9.17 5214 19.0 11.0 1% 3157 338 b.6 4.8 86.7 598 2 1M I2 1.01 133. 20 74 1.3 17 
30.0 720 521 11.01 5719 20.8 10.0 210 3219 282 5.5 4.0 87.3 719 1 103 10 0.91 155. 24 84 6.9 19 

25.0 840 bm 12.84 uab 22.5 9.3 220 3262 241 4.6 3.4 87.7 D9 1 IW 10 0.84 176 27 95 7.4 
40.0 960 695 14.43 a 24.0 8.7 245 3295 211 4.0 2.9 8RO 959 1 215 9 0.78 195. 31 101 8.0 
45.0 IWO 782 lb.51 7C%2 25.5 8.2 2bl 3320 188 3.6 2.6 38.2 1079 I 231 8 0.73 212. 34 114 8.4 
50.0 la0 869 18.33 7423 2b.9 7.7 Wb 3344 169 3.2 2.3 98.4 II99 1 24b 8 O.b9 ES. 311 123 8.9 
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***+*X*************X*************~***************~- 
0135 24 Me 0” 92 MO 

PARAHETERS INDEPENDENT OF BOMBARDING ENEROY 
__-__---_----_______~~~~~~~~~~~~~~~~--~---~ 

ATGNIC NUHBERS: ZP= 12. ZT= 42. ZC= 54.(Xe) 
NEUTRON NUPIBERSC NF= 12. NT= 50. NC= 62. 

AP+*1/3= 2.884 ATc*l/3= 4.514 
REDUCED MASS NUMBER= 19.03 AP+AT=AC=llb. 

INTERACTION RADIUS RINT-11.15 fm RO= 1.51 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 2.90 CT= 5.00 CT+CP= 7.9oc= 1.54 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.21 RT= 5.20 

COULOMB RADI I C fnl : 
RCP= 3.21 RCT= 5.08 RC=RCP+RCT= 8.29 

BSS-COULOMB POTENTIAL KM&l: 
VC(r)=l.43S+ZP+ZT/r for r>RC 
VC(r)*VO-K+r+*n for rCRC 
VO= 121.23 HeV K= .14159 nx2.589 
VC(RINT)= 65.0 MeV 

FISSION-TKE= 86. NcV 
ASYMM. FISSION-TKE= 60. i%v 

LIGUID DROP PARAMETERS: 
GAHHA= 0.944 HdJ/fm+r2 PROX-FACTOR= 21.76 MeV 
L-RLD= 80 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 10.32 MeV/Z++Z 

MASS EXCESSES CHeV/c*+Zl: 
PROJECTILE: -16.2 TARGET: -87.5 
COMPOUND NUCLEUS: -73.5 

FUSION RELATED PARAHETERS: 
R-BARRIER= 9.98 fm V(RB)= 67.9 MeV 
P-VALUE= -30.2 IlcV 
L-CRITICAL= 71. 

1.0 24 19 0.29 lO3b 4.2 79.4 0 0 0 180.0 160.0 0.0 0 0 0 0 0.M 0. 0 0 0.0 0 
2.0 48 38 0.39 1w 3.9 56.1 0 0 0 189.0 189.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
3.0 n 37 0.88 1796 1.2 45.8 0 0 0 180.0 189.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 96 7b 1.17 2074 8.3 39.7 35 598 336 96.6 81.7 41.7 61 35 48 104 b.62 19. 3 12 1.8 3 
4.3 108 86 1.32 2200 8.8 37.4 48 976 Ml 75.6 62.3 52.2 81 21 39 lb 4.85 22. 4 15 2.0 3 

3.0 120 93 1.44 2319 9.3 35.3 58 127b 8% 62.6 54.9 58.1 99 21 67 63 4.01 24. 4 17 2.1 4 
3.3 132 1OS 1.61 2433 9.8 33.8 67 152l 1opB 53.6 43.3 63.2 114 18 72 % 3.49 2%. 3 20 2.3 3 
b.0 t44 II4 1.76 2542 10.2 32.4 75 1724 I2b7 47.0 37.8 bb.3 129 13 77 493.14 28. 3222.4 3 
6.3 156 124 1.90 2b4b 10.6 31.1 81 1895 1410 41.8 33.3 69.1 143 13 83 43 2.87 31. b 24 2.3 h 
7.0 lb9 133 2.05 2745 11.0 39.0 88 2012 I325 37.7 30.2 71.1 1% 12 84 42 2.M 33. b 23 2.1 h 

7.3 l&l 143 2.20 2S43 11.4 29.0 94 2169 1237 34.4 27.5 72.8 170 10 87 39 2.50 35. 7 27 2.8 7 
8.0 192 132 2.34 1936 11.8 28.1 99 2200 1160 31.b 25.2 74.2 193 9 89 37 2.9 37. 7 29 2.9 7 
8.5 W4 lb2 2.49 Jn7 12.1 27.2 lC6 2379 1991 W.2 23.3 73.4 196 8 92 35 2.24 39. 8 30 3.0 8 
9.0 216 171 2.43 3115 12.3 26.3 110 2464 1031 27.1 21.6 7b.4 208 8 94 34 2.13 42. 8 32 3.1 8 
9.3 228 181 2.78 3201 12.8 23.7 II4 2%2 97b 25.4 20.2 77.3 221 7 96 32 2.04 43. 8 33 3.2 9 

10.0 240 190 2.93 3283 13.2 25.1 119 2bl2 929 23.8 19.0 78.1 233 7 99 31 1.96 44 9 34 3.3 9 
10.3 232 200 3.07 3366 13.5 24.5 123 2675 W3 22.4 17.9 78.8 246 6 100 30 1.89 1. 9 24 3.4 10 
11.0 2b4 299 3.22 344b 13.8 23.9 128 2732 843 21.2 lb.9 79.4 258 6 102 29 I.@ SO. 10 37 3.5 10 
11.3 276 219 3.37 3524 14.1 23.4 132 2781 a7 20.1 lb.0 79.9 270 b 103 28 1.77 52. 10 3B 3.6 10 
12.0 2m 228 3.31 3500 14.4 22.9 136 zu?2 773 19.1 13.2 80.4 283 3 105 n 1.n 34. lo 40 3.7 11 

13.0 312 247 3.81 3749 15.0 22.0 144 WI7 713 17.4 13.8 81.3 307 5 lb9 2b I.63 SB. 11 42 3.9 12 
14.0 33 2bb 4.10 3891 13.6 21.2 131 2989 bb2 lb.0 12.7 82.0 332 4 112 24 1.33 62. It 43 4.0 12 
15.0 360 286 4.39 4029 lb.1 20.3 15B 3052 618 14.8 11.7 82.6 3% 4 113 2-I 1.48 bb. 12 47 4.2 13 
lb.0 284 305 4.68 4161 lb.1 19.8 lb5 3106 580 13.7 10.9 83.1 380 4 118 22 1.42 70. 13 49 4.3 14 
17.0 4W 324 4.98 4291 17.2 19.2 171 3155 343 12.8 10.2 83.b 1(15 3 121 22 1.37 74. 14 52 4.3 14 

18.0 432 343 5.27 Ulb 17.7 la7 177 3193 315 12.1 9.b 81.0 429 3 124 21 1.32 78. 13 54 4.6 15 
19.0 4% 362 3.56 m  18.1 18.2 183 3216 4@ 11.4 9.0 84.3 453 3 124 20 1.28 81. IS sb 4.8 16 
29.0 4m 381 3.86 4b!D lab 17.7 189 3270 4b4 10.7 a3 84.6 477 3 129 19 1.24 8b. lb 56 4.9 lb 
Xi.0 bbl 476 7.32 5214 20.8 15.9 216 3401 371 8.4 6.7 85.8 598 2 142 17 1.09 104. 19 b9 3.3 19 
3.0 720 371 8.78 5119 22.8 14.5 239 387 39 b.9 3.5 86.3 718 2 134 15 0.98 121. 23 78 b.l 22 

35.0 MO b4b10.25 6186 24.6 13.4 YI  3519 265 5.9 4.7 87.1 @3Y 1 lb5 14 0.W 136. 2b 88 6.b 
40.0 960 761 11.71 bb22 26.3 12.5 281 tB95 232 3.1 4.1 87.4 959 1 17b 13 0.83 1% 29 97 7.1 
43.0 loB0 SSI 13.17 793.2 27.9 11.8 2% 3531 2% 4.5 3.6 87.7 IOm I 187 12 0.78 146. 33 lob 7.3 
50.0 1200 952 14.M 7423 29.4 11.2 317 3459 185 4.1 3.2 88.0 1199 1 197 12 0.74 180. 24 114 8.0 

Y136 24 Ms on 108 As 

------------------------------------------- 

PARAHETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATOHIC’ NUMBERS: ZP= 12. ZT= 47. ZC= 59.fPr) 
NEUTRON NUHBERS: NP= 12. NT= 61. NC= 73. 

AP+*1/3= 2.884 AT**!/3= 4.762 
REDUCED RASS NUHBER= 19.64 AP+AT=AC=l32. 

INTERACTION RADIUS RINT=ll.42 fm RO= 1.49 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP- 2. 90 CT= 5.32 CT+CP= 8.22 c= 1.88 

EQUIVALENT SHARP SURFACE RADII Cfnl: 
RP= 3.21 RT= 5.50 

COULOMB RADII Cfml: 
RCP= 3.21 RCT= 5.34 RC=RCP+RCT= 8.55 

BSS-COULOHB POTENTIAL CMaVl: 
VC(r)=l.43S+ZP*ZT/r for r>RC 
VC(r)=VO-K+r**n for rCRC 
VO= 131.21 tleV K= .13373 n=2.612 
VC(RINT)= 71.0 HeV 

FISSION-TKE= 95. MeV 
ASYMM. FISSION-TKE= 62. MeV 

LIQUID DROP PARAHETERS: 
OANMA- 0.933 Hd/fn*+Z PROX-FACTOR= 21.99 McV 
L-RLD- 84 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 10.01 M&!/Z++2 

HA8S EXCESSES CHcV/c**23: 
PROJECTILE: -14.2 TARGET: -87.6 
COMPOUND NUCLEUS: -7s. 4 

FUSION RELATED PARAHETERS: 
R-BARRIER-IO.24 fm V(RB)= 74.1 nev 
Q-VALUE- -28.4 McV 
L-CRITICAL= 75. 

24 lb OI LOB h 24 h .I 108 h 

- ------- 

n/u Ei.mEcn!zcnrit v k ETA UMXsoyyIsmScP-arWLP ppCTW-B’ET-QT5SUETA’ TAI E-BIB~--EBTEK’~NJ 

1.0 24 
2.0 48 
3.0 n 
4.0 9b 
4.3 148 

3.0 120 
5.3 132 
b.0 1U 
6.3 1Sb 
7.0 lb8 

7.5 180 147 2.07 2843 11.8 22.4 97 21bO 1319 37.1 33.6 71.4 lb9 11 34 43 2.62 31. 7 2h 2.7 8 
8.0 192 151 2.21 2926 12.1 31.4 1M 2284 1236 34.0 28.0 73.0 182 10 87 42 2.47 33. 7 28 2.8 8 
8.3 204 lb7 2.35 3727 12.3 39.3 LOB 2393 1163 31.4 25.9 74.3 1% 9 W 40 2.34 35. 7 W 2.9 9 
9.0 216 177 2.49 3113 12.9 29.6 114 2499 1099 29.2 24.0 75.4 208 8 91 38 2.23 37. 8 30 3.0 9 
9.3 228 187 2.61 3iQl 13.2 28.8 119 2575 1041 27.3 22.4 76.4 2% 8 93 37 2.13 38. 8 32 3.1 IO 

10.0 249 19b 2.76 ZS 13.b 2S.l 124 2653 989 25.6 21.0 77.2 2B 7 95 35 2.04 40. 9 33 3.2 10 
10.5 x.2 
11.0 2b4 
11.3 276 
12.0 288 

13.0 312 
14.0 336 
15.0 340 
lb.0 394 
17.0 408 

18.0 433 
19.0 43b 
am.0 480 
23.0 bco 
30.0 720 

35.0 840 
40.0 960 
43.0 1080 
30.0 1290 

20 0.28 103b 4.3 88.8 0 0 0 189.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
39 0.95 1466 6.1 b2.8 0 0 0 180.0 189.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
39 0.w 1796 7.4 51.3 0 0 0 160.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
79 1.11 a74 8.6 U.4 33 412 186 111.7 99.0 34.1 57 37 U IU 8.40 17. 3 II 1.7 3 
88 1.24 2200 9.1 41.9 46 833 33 34.7 n.3 47.6 79 2Y 5J 95 3.51 19. 4 14 1.9 4 

98 1.38 2319 9.6 39.7 y8 llb7 8oB b9.2 58.3 55.4 97 Y j  65 7b 4.40 21. 4 17 2.1 5 
108 1.52 2433 10.1 37.9 67 1439 1mC 58.8 49.1 b0.b 113 19 70 65 3.77 23. 3 19 2.2 3 
118 l.M 2542 10.3 36.3 76 lM5 1222 51.2 42.6 b4.4 128 16 75 38 3.35 25. 3 21 2.3 b 
128 1.89 2b4b 10.9 34.8 83 185b 13S2 45.3 37.7 67.3 142 14 78 32 3.04 n. 6 23 2.3 7 
137 I.93 2744 11.4 33.6 90 2019 1413 40.9 33.8 b9.b 156 12 62 48 2.81 29. 6 24 2.6 7 

2% 2.99 366 13.9 27.4 IW 2723 942 24.1 19.8 78.0 245 7 94 34 1.97 42. 9 35 3.3 11 
216 3.01 344b 14.2 26.8 133 2B7 899 22.7 18.7 78.6 2JB b 98 33 1.90 u. 9 36 3.4 11 
2% 3.18 391 14.6 2b.2 138 2043 Bbo 21.b 17.7 79.2 270 6 loo 32 1.84 (6. 10 37 3.3 12 
2% 3.32 3600 14.9 25.b 142 2898 824 20.5 16.8 79.8 293 5 101 31 1.78 48. 10 38 3.5 12 

233 3.59 3748 15.5 24.6 150 2992 7M) 18.4 13.3 80.7 307 5 104 w 1.69 31. 11 41 3.7 13 
2n 3.87 3091 141 23.7 158 3073 
293 4.13 Wne lb.6 22.9 lb5 3143 
314 4.42 4161 17.2 22.2 172 3204 
334 4.m 4291 17.7 21.3 179 3257 

333 4.97 4416 la2 20.9 184 339s 
373 3.25 4S?5 18.7 20.4 192 3W8 
393 3.33 4S7 19.2 19.9 198 w 
491 6.91 5214 21.3 17.8 227 392 
389 8.29 5719 23.3 lb.2 2.52 3b29 

687 9.61 b1& 25.4 15.0 275 3b97 

7M 17.1 14.0 81.3 332 4 107 28 1.60 0. 12 43 3.9 14 
659 13.8 12.9 82.1 35b 4 110 26 1.53 58. 12 45 4.0 13 
618 14.7 12.0 82.7 380 4 112 25 1.47 61. 13 48 4.2 lb 
581 13.7 11.2 63.2 405 3 115 24 1.41 65. 14 30 4.3 I7 

549 12.8 10.3 sJ.b 429 3 117 23 1.36 68. 14 52 4.4 17 
s20 12.1 9.9 84.0 4% 3 120 P 1.32 72. 13 34 4.b 18 
494 11.4 9.4 84.3 477 3 IW 22 1.t l3. lb 56 4.7 19 
393 9.0 7.3 Es.3 3% 2 133 19 1.12 91. 19 66 3.3 22 
Xi9 7.4 b.0 86.3 718 2 143 17 1.01 104. 22 76 3.8 25 

282 6.3 3.1 86.9 839 I 153 lb 0.92 129. 25 85 b.3 
785 11.06 &d22 27.2 14.0 296 3748 247 5.4 4.4 87.3 959 I lb2 15 0.86 133. W 94 b.8 
884 12.U 74U2 28.8 13.2 315 3788 219 4.8 3.9 87.6 1079 1 171 14 0.80 147. 32 102 7.2 
W2 13.32 7423 30.4 12.6 331 3820 197 4.3 3.3 87.8 1199 I 180 13 0.76 159. 35 111 7.6 



472 W. W. WILCKE et al. Heavy-Ion Reaction Parameters 

TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

Yl37 24 Nr on 140 Ce 

___________--________________________ ------ 

PARWETERS INDEPENDENT DF BGMBARDINQ ENERGY 
________-___________----------------------- 

CITGMIC NLBIBERS: ZP- 12. ZT= 58. ZC= 7O.(Yb7 
NEUTRON NUHBERSI NP= 12. NT= 82. NC= 94. 

44P**1/3= 2.884 fiT**l/S= 5.192 
REDUCED MASS NUMBER- 20.49 CU)+CIT=AC=lM. 

INTERACTION RADIUS RINT-11.88 fm RO- 1.47 fn 

MATTER HALF-DENSITY RADII Cfml: 
CP= 2.90 CT= 5.87 CT+CP= 8.77 E= I. 94 

EQUIVCILENT SHARP SURFACE RADII Cfnl: 
RP= 3.21 RT= 6.04 

CGULOMB RADII tfml: 
RCP= 3.21 RCT= 5.82 RC=RCP+RCT= 9.03 

BSS-CGULOMB POTENTIfU tMcV3: 
VC(r)=l.438rZP*ZT/r for r>RC 
VC(r)=VG-K*r*rn for r<RC 
VO- 152.50 McV K= .11838 n-2.645 
VC(RINT)= 84.2 McV 

FISSION-TKE= 118. McV 
WSYNN. FISSION-TKE= 67. ncv 

LIQUID DROP PI)RCHIETERS 
GWMA= 0.915 IieV/fn+*P PRGX-FWTGR- 22.32 tlcV 
L-RLD= 82 (ROThTING LIQUID DROP LIMIT) 
STIFFNESS PFIRAHETER C= 9.60 M&/Z+*2 

MCISS EXCESSES CMeV/c+*23: 
PROJECTILE: -16.2 TARGET: -88.2 
COtWGUND NUCLEUS: -60.9 

FUSION RELATED PARAMETERS: 
R-B&RRIER=10.69 fm V(RB)= 87.7 McV 
Q-VALUE- -43.5 McV 
L-CRITICCIL= 82. 

24lbMlWrA 24hu140* 

B./l Eu)EmBww P k ETA LlWSMsGNsW4W-LP (pLTEFWEl4lFRNIEln’ TU E-W~TBP~T 

1.0 24 20 0.24 lwk 4.5 lop.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 40 41 0.19 14M 6.3 77.5 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 72 61 0.73 l79b 1.S b3.3 0 0 0 lw.o No.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 96 82 0.97 N74 9.0 54.8 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 148 n 1.09 zd0 9.5 51.7 33 401 I76 114.9 105.4 32.5 m 33 so 176 8.68 15. 3 I2 1.5 4 

5.0 120 lrn 1.22 23i9 10.0 49.0 50 815 517 08.8 79.1 45.6 91 29 u 116 5.72 17. 4 1s 1.7 5 
5.5 131 113 1.34 2433 10.5 4b.7 63 1151 796 73.5 b4.6 53.3 108 24 67 93 4.57 19. 5 17 1.8 5 
6.0 1u 123 1.46 2542 11.0 44.7 73 1430 1029 &O 54.9 is.5 1zI 20 l2 80 3.91 20. 5 19 2.0 6 
6.5 156 133 1.53 2b4h 11.4 43.0 82 I& 12% S5.2 47.9 b2.4 139 17 76 71 3.49 22. 6 21 2.1 7 
7.0 lb8 I43 1.70 2746 11.9 41.4 90 13b7 1394 49.2 42.6 h5.4 153 15 80 b4 3.16 23. 6 23 2.2 8 

7.5 180 154 1.32 2443 12.3 40.0 98 2M2 1421 U.5 39.3 67.8 lb7 13 82 60 2.92 25. 6 24 2.3 8 
8.0 I92 lb4 1.95 2934 12.7 38.7 105 2194 1332 40.5 34.9 69.7 180 12 65 56 2.73 27. 7 26 2.4 9 
8.5 P( 174 2.07 3027 13.1 31.6 111 2329 1254 37.3 32.1 71.4 194 10 87 52 2.57 23. 7 27 2.5 10 
9.0 216 184 2.19 3115 13.4 36.5 118 2447 1124 34.5 29.6 72.8 207 9 W 50 2.43 29. 8 29 2.6 11 
9.5 228 1% 2.31 3201 13.8 35.6 124 i5M ll22 32.1 27.6 13.9 219 9 90 47 2.32 31. 8 30 2.7 11 

10.0 243 200 2.43 3285 14.2 34.7 229 26% 10% 33.0 25.8 75.0 232 8 92 45 2.21 33. 8 31 2.8 12 
10.5 252 215 2.55 33M 14.5 33.8 133 2X% 1015 28.2 24.2 75.9 245 7 94 43 2.13 34. 9 0 2.9 12 
11.0 2b4 225 2.68 M46 14.9 33.0 140 2815 969 26.6 22.8 76.7 257 7 55 42 2.05 36. 9 34 3.0 13 
11.5 276 236 2.80 3521 15.2 32.3 145 2887 9.27 25.2 21.6 77.4 269 7 96 40 1.93 37. 9 35 3.1 13 
12.0 288 2% 2.92 3KD 15.5 31.6 149 2552 88B 23.9 20.5 78.1 232 6 98 39 1.91 39. 10 9 3.1 14 

13.0 312 2b6 3.16 3748 lb.2 24.4 lS9 3069 8h) 21.7 18.6 79.2 3N 6 100 37 1.8) 41. 11 38 3.3 15 
14.0 336 287 3.41 2891 lb.8 29.3 161 3168 761 15.9 17.0 80.1 331 5 193 3s 1.71 u. I1 41 3.4 16 
15.0 360 J)7 2&5 4020 17.4 28.3 176 XS4 710 18.3 15.7 80.8 395 5 1M 33 1.U 47. 12 43 3.6 17 
lb.0 3~ 324 3.89 4161 17.9 27.4 184 3m bbh 17.0 14.5 81.5 380 4 107 32 1.56 50. 13 45 3.7 18 
17.0 403 348 4.13 4291 18.5 26.6 WI 339b 627 15.8 13.5 32.1 404 4 109 31 1.50 1. 13 47 3.9 19 

18.0 432 369 4.23 Ulb 19.0 25.8 193 24% 592 14.8 12.7 82.6 4zB 4 111 29 1.u 55. 14 49 4.0 20 
19.0 4% 299 4.62 (538 19.5 25.1 205 3508 561 14.0 11.9 83.0 4s 3 113 2a 1.39 38. I4 51 4.1 21 
20.0 4w 410 4.0s 46!57 20.0 24.5 212 3566 %?3 13.2 11.3 83.4 477 3 115 27 1.35 61. 15 9 4.2 22 
25.0 600 512 b.OB 5214 zZ.4 21.9 243 3735 42b 10.3 8.8 84.9 593 2 123 24 1.18 74. 18 b3 4.8 26 
33.0 720 615 7.3 5719 24.5 20.0 271 Jcr5 353 8.4 7.2 85.8 718 2 131 22 I.05 87. 22 72 5.3 29 

35.0 MO 717 8.51 6136 265 18.5 294 3940 304 7.2 6.1 86.4 838 2 139 a? 0.97 98.25 80 5.7 
40.0 SO 8m 9.73 bb22 28.3 17.3 319 4003 2bh 6.2 5.3 86.9 959 1 I46 18 0.W 110. 28 89 6.2 
45.0 IOB) 522 10.94 7032 30.1 lb.3 340 4353 236 5.5 4.7 87.3 1079 1 1% 17 0.81 120. 31 97 6.5 
50.0 1200 1024 12.16 7423 31.7 15.5 361 4W2 213 4.9 4.2 87.5 1199 1 1% lb 0.79 131. M 105 6.9 

R138 24 MY on 154 SIR 

________-_-_____--__----------------------- 

P&R&METERS INDEPENDENT OF BOMBARDING ENERGY 

C)TGMIC NUMBERS: ZP= 12. ZT= 62. ZC= 74.4N 1 
NEUTRON NUNBERS: NP= 12. NT= 92. NC3104. 

cIP*+l/3= 2.884 CIT+*l/3= 5.360 
REDUCED MASS NUMBER= 20.76 AP+AT=W=178. 

INTERACTION RCIDIUS RINT-12.06 fm RO= 1.46 fm 

MCITTER HALF-DENSITY RADII CfmlL 
CP= 2.90 CT= 6.09 CT+CP= 8.99 C= 1.96 

EQUIVALENT SHCIRP SURFACE RADII Cfml: 
RP= 3.21 RT= 6.25 

COULGMB RADII Cfml: 
RCP= 3.21 RCT= 6.00 RC=RCP+RCT= 9.21 

BSS-CWLOMB POTENTIAL CHcVl: 
“C(r,=l.438*ZP*ZT/r for r>RC 
VCtr)=VO-K*r**n for r<RC 
VO= 159.57 PteV K= .11269 n=2.681 
VC(RINT)= SS.7 MeV 

FISSION-TKE= 124. MeV 
AJYMM. FISSION-TKE- 69. PI& 

LIQUID DROP PCIRLIMETERS: 
GAMMA- 0.904 McV/fm**2 PROX-FACTGR- 22.29 McV 
L-RLD= 84 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARLIMETER C- 9.47 M&J/Z**2 

MASS EXCESSES CMeV/c**214 
PROJECTILE: -16.2 TARGET1 -72.1 
COMPOUND NUCLEUS4 -48.9 

FUSION RELATED PCIRCIMETERS: 
R-BARRIER=I0.86 fm V(RB)= 92.2 HcV 
Q-VALUE= -39.4 nev 
L-CRITICAL= 84. 

EL/u El& Eal ECIIIVC P k ETA LlMlsmRRsoNsWX8W-LP WiTEP-WET-NEFUlIETA’ WJ E-ERR+47EWlRLI 
-- -__-- --__- 

1.0 24 21 0.23 1035 4.5 117.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
2.0 48 42 0.47 ,464 6.4 82.8 0 0 0 160.0 180.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 _._ 
3.0 n 62 0.70 1796 7.9 67.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 96 83 0.94 2074 9.1 58.6 0 0 0 183.0 lse.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4;; Iii ii 1.05 2200 9.6 35.2 26 2U 49 129.8 122.2 25.1 67 41 48 245 11.5s 14. 3 12 1.6 5 

5.0 120 104 1.17 2319 10.2 52.4 47 bW 415 96.7 87.8 41.6 w 31 59 137 6.41 lb. 4 15 1.7 6 
5.5 
6.0 
6.5 
7.0 

7.5 
8.0 
8.5 
9.0 
9.5 

IO.0 
10.5 
11.0 
11.5 
12.0 

13.0 
14.0 

132 114 1.29 2433 10.7 50.0 61 1050 714 79.0 70.6 50.5 107 25 66 1M 4.93 17. 4 17 1.8 6 
1U 125 1.40 2542 Il.1 47.8 72 13y) 963 67.3 59.5 56.4 123 21 72 W 4.16 19. 5 19 2.0 7 
156 135 1.52 2b4h 11.6 (6.0 92 lb02 1174 53.7 51.7 bO.6 139 17 76 78 3.& 20. 6 21 2.1 8 
168 145 1.M 2746 12.0 U.3 90 1818 13SS 52.2 45.8 63.9 153 15 79 71 3.31 21. b 22 2.2 9 

187 1% 1.76 2843 12.4 42.8 ‘93 2005 MM 47.0 41.1 bh.5 167 13 82 65 3.04 23. 6 24 2.3 9 
192 166 1.87 293h 12.8 41.4 106 2168 NM 42.8 37.4 h8.6 180 12 81 61 2.83 24. 7 25 2.4 10 
2W 176 1.99 3027 13.2 40.2 113 2312 1288 39.3 24.3 70.4 193 II 86 !57 2.65 26. 7 27 2.5 11 
216 187 2.11 3115 13.6 39.1 119 2439 1216 36.3 31.6 71.8 206 IO 88 54 2.51 27. 8 23 2.6 12 
228 197 2.22 3201 14.0 a0 125 255( 1152 33.8 29.4 73.1 219 9 90 51 2.39 29. 8 29 2.7 12 

244 208 2.34 3.285 14.4 37.0 131 2454 1093 31.6 27.4 74.2 232 8 91 49 2.23 30. 8 31 2.7 13 
252 218 2.4h 3% 14.7 3b.2 137 2749 1042 29.6 25.8 75.2 2u 8 93 47 2.19 31. 9 32 2.8 14 
264 228 2.59 3446 15.1 35.3 142 2N3 995 27.9 24.3 76.0 a7 794 45 2.10 33. 9 33 2.9 I4 
276 239 2.69 3524 15.4 34.5 147 2910 952 26.4 22.9 76.8 269 7 95 u 2.03 34. 9 34 3.0 15 
288 249 2.61 3600 15.7 33.8 152 2931 912 25.0 21.7 77.5 282 697 42 1.96 34. 10 35 3.1 15 

312 m,  3.04 3748 lb.4 32.5 lb2 31s 342 22.7 19.7 78.6 3% 699 40 1.35 38. 10 38 3.2 17 
336 291 3.28 3891 17.0 31.3 171 3212 W 20.8 18.0 79.6 331 5 101 38 1.75 41. II 40 3.4 18 

15.0 360 311 3.51 4028 17.6 a.2 179 3304 730 19.1 16.6 80.4 395 5 la3 36 1.67 43. 12 42 3.5 19 
16.0 3S4 332 3.75 4161 18.2 29.3 186 pe5 68) 17.7 15.4 81.1 380 4 1m 34 1.59 46. 12 44 3.6 20 
17.0 ~3 a3 3.93 4291 la7 28.4 193 34% b44 lb.5 14.3 81.7 404 4 107 33 1.53 48. 13 0 3.8 21 

18.0 432 374 4.21 4416 19.3 27.6 ‘X0 35X ME 15.5 13.4 82.3 423 4 1w 32 1.47 51. 14 44 3.9 22 
19.0 4% 3% 4.45 4.5% 19.8 2b.9 210 3576 576 14.6 12.6 82.7 IS3 3 111 31 1.42 54. 14 50 4.0 23 
20.0 480 415 4.68 4b!i7 20.3 2b.2 217 3627 547 13.8 11.9 93.1 477 3 112 38 1.38 56. 15 Y  4.1 24 
25.0 600 519 5.65 5214 22.7 23.4 219 LX% 43 10.7 9.3 34.6 598 2 lzo 26 1.20 68. 18 61 4.6 28 
a.0 720 629 7.02 5719 24.9 21.4 278 3948 365 8.8 7.6 85.6 718 2 128 23 1.w 80. 21 70 5.1 32 

35.0 SW 727 8.19 613, 24.9 19.8 304 4039 312 7.5 6.5 9.3 838 2 134 2, 0.98 90. 24 79 5.6 
40.0 960 83, 9.34 6622 a7 18.5 327 4107 273 6.5 5.6 86.8 959 1 141 20 0.91 101. 27 87 6.0 
45.0 ,oeO 934 10.54 7032 39.5 17.5 350 4161 243 5.7 4.9 87.1 1079 1 147 18 0.85 Ill. 30 95 6.3 
53.0 ,200 103911.71 74i3 32.1 16.6 370 4X3 219 5.1 4.4 47.4 1199 I IS3 17 0.81 121. 33 1W 6.7 

mv,” m  w - mv/c l/h - 45 b J 469 lndt9 mv mv mv - m  mv -mv- mv - 
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+*C******,*****+*****~********************~~*****.~~ 
%139 24 Me on 145 Ho 

_________--_-______------------------------ 

PARAMETERS INDEPENDENT OF BOHBARDING ENERGY 
_________--_-_______----------------------- 

ATOMIC NUMBERS3 2P= 12. 2T= 67. 2C= 79. (&I) 
NEUTRON NUnBERS: NP= 12. NT= 98. NC=llO. 

ap**1/3= 2.884 CIT**l/3= 5.485 
REDUCED MASS NUWER- 20.95 AP+AT=AC=l89. 

INTERACTION RIWIUS RINT=12.20 fm RO= 1.46 fm 

WTTER HALF-DENSITY RADII Cfml: 
CP= 2.90 CT- 6.25 CT+CP= 9.15 E= 1.9A 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.21 RT= 6.41 

COULOMB RADII [fml: 
RCP= 3.21 RC’T= 6.15 RC=RCP+RCT= 9.3& 

BFS-COULOMB PGTENTIAL LMcV1: 
VC(r)=1.438*2PrZT/r for r>RC 
VC(r)=VG-K*r**n for rCRC 
vo= 169.14 MeV K= .10746 n=2.706 
VC(RINT)= 94.8 MeV 

FISSION-TKE= 139. MeV 
ASYMM. FISSION-TKE- 71. nev 

LIQUID DROP PCIRfWETERS: 
GWltW= 0.906 McV/fm*+Z PROX-FACTOR- 22.54 McV 
L-RLD= 82 (ROTPITING LIQUID DROP LIMIT) 
STIFFNESS PWAMETER C- 9.39 n&/2+*2 

MElSS EXCESSES Cl’leV/cc+Zl: 
PROJECTILE: -lb.2 TARGET: 43.7 
I;GMPGLIND NUCLEUS: -32.2 

FUSION RELATED PAR&METERS: 
R-BARRIER=lO.YY fm V(RB)= 98.6 MeV 
Q-VALUE= -47.8 MeV 
L-CRITICAL= 85. 

24 h OI lb5 Ho 24 h 0” lbs R 

__--_______ 

U/u EM ECl EOUUF r k ETll UWS3WfWU3lF’-QIW-L9 W-LTEP-WET-MEFWXEIA’ TIW E-EREN-ENIEIPKLT 

1.0 24 21 0.22 103b 4.b 11.6 0 0 0 loo.0 18l.o 0.0 0 0 0 0 0.00 
2.0 48 42 0.44 l&b b.5 89.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 
3.0 72 63 0.M 1796 7.9 73.1 0 0 0 1m.o 160.0 0.0 0 0 0 0 0.00 
4.0 9b 84 0.88 2074 9.2 63.3 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 
4.5 108 94 0.99 2200 9.7 99.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 

5.0 129 105 1.11 2319 10.2 56.b 38 4&3 224 111.8 la.7 34.1 84 36 54 183 8.04 
5.5 132 115 1.22 243.3 10.7 54.0 55 855 549 88.9 00.6 45.6 103 29 65 118 5.60 
6.0 1U 126 1.33 2542 11.2 51.7 68 1190 819 74.7 67.0 52.7 121 23 71 104 4.55 
b.5 1% 136 1.44 2b4b 11.7 49.7 78 14’i3 1018 M.7 57.6 57.7 1% 20 76 90 3.93 
7.0 168 147 1.95 2746 12.1 47.8 %8 lb87 1244 57.1 9.7 (1.4 151 17 79 80 3.51 

7.5 180 IS IA 2843 12.6 4b.2 96 1890 1414 51.3 45.3 b4.4 lb5 15 82 73 3.20 
8.0 192 lb8 1.77 2936 13.0 44.8 104 2067 1378 4b.5 41.0 M.7 179 13 85 68 2.96 
8.5 201 178 1.88 3M7 13.4 43.4 111 2223 1297 42.b 37.5 b8.7 192 12 87 a 2.77 
9.0 21b 169 1.99 3115 13.7 42.2 118 2361 1225 39.3 34.6 70.4 205 11 69 M) 2.bl 
9.5 229 159 2.10 3201 14.1 41.1 125 2185 1160 8.5 32.1 71.8 218 10 90 51 2.47 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 

15. 4 I4 1.b 5 
lb. 4 lb 1.7 b 
18. 5 18 1.8 b 
19. 5 20 1.9 7 
20. 6 22 2.0 8 

22. b 23 2.2 9 
23. 7 25 2.3 10 
25. 7 2b 2.3 !O  
26. 8 27 2.4 11 
27. 8 29 2.5 12 

10.0 240 210 2.21 3285 14.5 40.0 131 i59b 1102 34.1 29.9 73.0 231 9 92 54 2.3 29. 8 30 2.6 12 
10.5 25.2 220 2.31 33bh 14.8 39.1 137 2b97 1050 31.9 28.0 74.0 2U 8 93 52 2.2b 30. 9 31 2.7 13 
11.0 zb( ZJ) 2.43 344b 15.2 38.2 142 2788 1002 30.1 2b.4 75.0 256 8 95 50 2.17 31. 9 32 2.8 14 
11.5 276 241 2.54 3521 15.5 37.3 148 2872 959 28.4 24.9 75.8 2b9 7 9b 48 2.09 32. 9 34 2.9 14 
12.0 288 251 2.65 3tOO 15.9 36.5 153 2949 918 26.9 i-3.6 76.5 281 7 97 4b 2.02 34. 10 35 2.9 15 

13.0 312 272 2.37 3748 lb.5 35.1 163 3083 848 24.4 21.3 77.8 5% b loo 43 1.90 36. 10 37 3.1 lb 
14.0 33b 293 3.09 3891 17.1 33.8 172 3199 737 22.3 19.5 78.9 230 b 102 41 1.79 39. 11 39 3.2 17 
15.0 360 314 3.32 WB 17.7 32.7 181 3%9 735 10.5 17.9 79.8 3Z6 5 IO4 39 1.70 41. 12 41 3.4 18 
lb.0 %, 533 3.54 4161 18.3 31.6 189 3386 b89 19.0 16.6 83.5 379 5 lob 37 1.63 44. 12 43 3.5 20 
17.0 W 356 3.76 4291 18.9 3.7 197 %4 b48 17.7 15.5 81.2 404 4 IOB 36 1.56 (6. 13 45 3.6 21 

18.0 432 377 3.93 Ulb 19.4 29.8 205 3532 612 lb.6 14.5 81.7 4z8 4 109 34 I.30 48. 14 47 3.7 22 
19.0 4% 398 4.20 4538 20.0 29.0 213 3393 580 15.b 13.b 32.2 452 4 111 33 1.45 51. 14 49 3.9 23 
20.0 4@l 419 4.42 4657 a.5 28.3 220 3b4U 551 14.7 12.8 82.7 477 3 113 32 1.40 53. 15 51 4.0 24 
25.0 bm 524 5.53 s214 22.9 25.3 253 3858 HI 11.4 10.0 Q4.3 597 3 im 28 1.22 65. 18 kn 4.5 28 
3D.O 720 629 6.63 5719 25.1 23.1 2tn 3997 367 9.4 8.2 85.3 718 2 127 25 I.09 76. 21 69 5.0 32 

35.0 MO 733 7.74 bl8b 27.1 21.4 309 409b 315 7.9 b.9 8b.0 838 2 I34 23 1.00 86. 24 ?l 5.4 
40.0 9bD 838 8.84 bb22 29.0 20.0 33 4170 275 6.9 6.0 8b.b 958 2 140 21 0.93 97. 27 86 5.8 
45.0 MO 943 9.95 7032 3Q.7 18.9 356 4227 245 b.l 5.3 87.0 1079 1 145 20 0.87 107. 30 93 b.2 
50.0 1200 1048 11.05 7423 32.4 17.9 377 4273 2w 5.4 4.7 87.3 1199 1 151 19 0.82 lib. 33 101 b.5 

#1.&O 24 !ls on 181 Ta 24 k or, 181 1s 24 lb cn 181 la 

PhRAMETERS INDEPENDENT OF BOMBARDING ENERGY 
__---------------__________________ -------- 

aTOMIC NUMBERS: 2P= 12. 2T= 73. ZC= 85.(At) 
NEUTRON NUliBERS: NP= 12. NT=lOS. NC’=120. 

FIp**1/3= 2.884 AT*+i/B= 5.657 
REDUCED MASS NUt’lBER= 21.19 AP+AT=AC=205. 

INTERACTION RCIDIUS RINT312.38 fm RO= 1.45 fm 

MC)TTER HALF-DENSITY RADII Cfnli 
CP= 2.YO CT= 6.47 CT+CP= 9.37 C= 2.00 

EQUIVALENT SWRP SURFAC:E RADII Cfnl: 
HP= 3.21 RT= 6.62 

COULOMB RADII Cfm,: 
RCP= 3.21 RCT= 6.35 RC:=RCP+RCT= 9.56 

BSs-CCIULCIMB POTENTIAL cndi: 
VC~r~=1.438+2P12T/r for r>RC 
VC:( r )=VO-K*r*+n for r<RC 
VO= 179.92 MeV K= .lOOY5 n=i.732 
VC(RINT)= 101.7 MeV 

FISSION-TKE= 153. nev 
0SYMM. FISSION-TKE= 74. nev 

L I QUI D DROP PARAMETERS: 
GAMMA- 0.902 McV/fm++P PROX-FACTOR= 22.69 MeV 
L-RLD= 79 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARCIMETER C= 9.29 M&/2+*2 

MhSS EXCESSES Lll.&‘/cc+21: 
PROJECTILE: -16.2 TfW?GETI -46.0 
COMPOUND NUCLEUS: -11.8 

FUSION RELATED PGRRAtlETERS: 
R-BARRIER=11.17 fm V(RB)= 105.7 MeV 
Q-VALUE= -50.4 tlev 
L-CRITICaL= 86. 

1.0 24 21 0.21 1036 4.6 137.9 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 48 42 0.42 14bb 6.6 91.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 72 M 042 179h 8.0 79.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 9b es 0.83 2Ow 9.3 69.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 LOB 95 0.94 2200 9.8 b5.0 0 b 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 120 1u 1.04 2319 10.4 61.7 25 201 8 135.5 129.b 22.3 T I  43 53 309 12.73 14. 3 13 1.5 5 
5.5 132 117 1.15 2u3 10.9 
6.0 1U 127 1.25 2542 11.4 
6.5 1% 138 1.35 2b4b 11.8 
7.0 lb8 143 1.M 274b 12.3 

54.1 75 1269 910 71.8 M.9 54.1 134 22 75 106 4.30 18. 5 19 1.8 7 
52.1 85 1545 1125 63.0 x.7 56.5 149 19 79 93 3.M 19. 6 21 2.0 8 

7.5 180 159 1.56 2343 12.7 50.4 94 1767 1311 56.3 50.4 61.9 l&3 17 82 M 3.41 20. 6 23 2.1 9 
8.0 192 170 1.b7 29% 13.1 48.8 103 19bl 139b SO.9 45.4 b4.b 177 15 35 77 3.13 21. 7 24 2.2 10 
a5 au 180 I.77 3027 13.5 47.3 110 2131 1314 4b.4 41.4 bb.8 191 13 87 72 2.91 23. 7 25 2.3 10 
9.0 21b 191 1.87 3115 13.9 4b.O 118 2283 1241 42.7 38.0 b8.b 2Q4 12 W 67 2.73 24. 7 27 2.3 11 
9.5 228 iv1 1.98 3201 14.3 44.8 124 2419 1175 3.6 35.2 70.2 217 11 91 64 2.58 25. 8 28 2.4 12 

10.0 2w 212 2.w 3185 14.7 43.b 131 25lO lllb 34.9 32.8 71.b 230 10 93 60 2.46 26. 8 29 2.5 12 
10.5 252 222 2.19 33bh 15.0 42.b 137 2651 lOb3 31.5 30.7 72.7 243 9 94 58 2.35 28. 9 31 2.6 13 
11.0 2M 233 2.29 3ub 15.4 41.6 143 2751 1015 32.5 2B.8 73.8 255 9 95 55 2.25 29. 9 32 2.7 14 
11.5 276 244 2.40 3524 15.7 40.7 148 2812 971 X.6 27.2 74.7 268 3 97 53 2.16 30. 9 33 2.7 14 
12.0 288 2% 2.50 3600 lb.1 

13.0 312 275 2.71 3748 16.7 
14.0 ?a 297 2.92 3891 17.3 
15.0 W 318 3.12 46% 18.0 
lb.0 3% 339 3.33 4lbl 18.5 
17.0 4On w 3.54 4291 19.1 

39.8 151 292b pr) 29.0 25.7 75.5 281 7 9% 51 2.w 31. 10 34 2.8 15 

38.3 lb4 3073 859 2b.2 23.2 76.9 305 7 loo 4 1.9b 34. 10 36 3.0 lb 
330 b 102 45 1.85 36. 11 38 3.1 18 
3% 5 104 43 1.75 38. 12 40 3.2 19 
379 5 lob 41 1.67 41. 12 42 3.4 20 
403 5 Ic4 39 I.bo 43. 13 44 3.5 21 

18.0 432 381 3.75 Ulb 19.7 
19.0 4% 4m 3.96 45% 20.2 
20.0 480 424 4.17 kbsr 20.7 
25.0 MO 53 5.21 5214 23.2 
30.0 110 b34 6.25 5719 25.4 

36.9 f74 3m 797 23.9 21.2 78.0 
35.6 183 3310 7U 22.0 19.5 79.0 
34.5 192 3404 6% 20.4 18.0 79.3 
33.5 200 3490 657 19.0 lb.8 W.5 

32.5 ma 3565 b20 17.7 15.7 81.1 
31.6 2lb 3632 587 lb.7 14.7 81.7 
a.8 -m 3693 558 15.7 13.9 82.2 
27.6 298 3322 44b 12.2 10.8 81.9 
25.2 288 4074 372 10.0 8.8 85.0 

428 4 109 38 1.54 45. 14 46 3.b 22 
452 4 111 37 1.49 47. 14 4a 3.7 n 
476 4 112 35 1.U SO. 15 %I 3.8 24 
597 3 119 31 1.25 60. I8 59 4.3 29 
718 2 124 27 1.12 70. 21 A8 4.8 34 

35.0 MO 742 7.29 618h 27.4 23.3 315 4182 319 8.5 7.5 85.8 838 2 132 25 1.02 80. 24 76 5.2 
40.0 94n 818 an bbn 29.3 21.8 240 42b4 279 7.3 b.5 86.3 9za 2 137 23 0.94 90. 27 81 5.6 
1.0 lmo %4 9.37 7032 31.1 20.6 3t.4 4321 248 6.5 5.7 86.8 1079 I 142 n 0.88 99. 33 92 5.9 
50.0 1200 l&O 10.42 7423 32.8 19.5 386 4377 223 5.8 5.1 87.1 1159 I 149 21 0.33 108. a 99 b.3 

58.8 48 b33 3b4 101.8 94.2 39.1 99 33 W Lb!j 6.72 15. 4 15 1.b b 
55.3 63 989 MO 83.9 7b.4 48.1 117 27 70 12b 5.13 lb. 5 18 1.7 (I 
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*CI*+**C*+*************************************~*~ 

#141 24 Ils on 197 Au 24tb@nIWAu 24 h PI 197 Au 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-----------------_------------------------- 

ATGMIC NUMBERS4 ZP= 12. ZT= 79. ZC- 91.(Pa) 
NEUTRON NUMBERS: NP= 12. NT=118. NC=130. 

FIp**1/3= 2.884 AT+*l/3= 5.819 
REDUCED MASS NUMBER= 21.39 AP+AT=JAC-221. 

INTERACTION RADIUS RINT=12.56 fm RO= 1.44 fm 

MATTER HALF-DENSITY RADII Cfnlr 
CP= 2.90 CT- 6.68 CT+CP= 9.58 r= 2.02 

EQUIVALENT SHARP SURFACE RADII Cfmll 
RP= 3.21 RT= 6.83 

COULOMB RADII Cfml: 
RCP= 3.21 RCT= 6.55 RC=RCP+RCT= 9.76 

RSS-COULOMB POTENTIAL CM&l: 
VC(r)=1.438*ZPrZT/r for r>RC 
VC<r)=VO-K*r**n for r<RC 
VO= 190.42 MeV K= .09491 n~2.757 
VC(RINT)= 108.5 MeV 

FISSION-TKE= 169. McV 
ASVMM. FISSION-TKE= 77. ncv 

LIQUID DROP PARAHETERS: 
QAMMA= 0.899 McV/fm**Z PRGX-FACTOR= 22.83 MeV 
L-RLD= 72 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 9.20 M&J/Z**2 

MASS EXCESSES CMeV/c+*Zl: 
PROJECTILE: -16.2 TARGET! -28.6 
COHPOUND NUCLEUS: 19.6 

FUSION RELATED PARAMETERS: 
R-BARRIER=11.33 fm V(RB)= 112.7 MdJ 
Q-VALUE= -64.5 McV 
L-CRITICAL= 88. 

EL/u ELM Ecm EQwc P k CIA LlWsoI#18WlBWX?lW-LP W-llEP-WEI4lEFQUEIA’ TW E-EROC-f)lmPNLl 
--__ 

1.0 24 21 0.m 1036 4.7 149.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 48 43 0.39 1161) 6.6 105.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 72 b4 0.59 1736 8.1 86.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 96 86 0.79 2974 9.4 74.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 Ice 96 0.89 woo 9.9 70.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 

5.0 124 107 0.99 2319 10.5 bb.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 132 118 I.08 243 11.0 63.6 38 3% lb8 118.2 111.7 30.9 94 38 bl 229 8.77 14. 4 15 1.4 5 
b.0 144 128 1.18 2542 11.5 b0.9 56 787 4W 94.5 87.5 42.8 114 33 69 155 5.92 15. 5 17 1.5 6 
b-5 1% 133 1.28 2Ub 11.9 58.5 70 1113 763 79.8 73.1 50.1 131 15 75 125 4.77 lb. 5 19 1.6 7 
7.0 168 150 1.38 27% 12.4 5k4 81 1392 996 b9.4 b3.2 55.3 147 21 79 108 4.10 18. b ?o 1.8 8 

7.5 180 lb0 1.48 Z43 12.8 54.5 91 lb34 11W 61.6 56.8 59.2 162 18 W 96 3.65 19. b 22 1.9 8 
8.0 192 171 1.58 293b 13.2 52.8 100 1W 1376 8.5 50.1 b2.3 176 lb 85 87 3.32 20. 7 23 2.0 9 
8.5 204 182 Lb8 3027 13.6 51.2 109 2030 1325 50.5 4S.5 b4.8 190 14 88 81 3.07 21. 7 25 2.1 10 
9.0 216 193 1.77 3115 14.0 49.8 116 2195 1251 4b.3 41.7 bb.8 203 13 90 75 2.87 22. 7 26 2.2 I1 
9.5 228 203 1.87 3101 14.4 48.4 124 2343 1185 42.0 38.5 b&b 21b I2 92 71 2.70 24. 8 27 2.2 11 

10.0 240 214 I.97 3285 14.8 47.2 130 2475 1126 39.8 35.7 70.1 229 II 93 b7 2.56 25. 8 ?p 2.3 12 
10.5 252 225 2.07 33% 15.2 4b.I 137 2595 1072 37.2 33.4 71.4 242 10 95 b4 2.44 2b. 8 30 2.4 13 
11.0 2b4 23 2.17 34% 15.5 45.0 143 2704 1023 34.9 31.3 72.5 255 9 96 61 2.33 27. 9 31 2.5 I4 
11.5 276 216 2.27 3524 15.9 U.0 149 28M 977 32.9 29.5 73.5 267 9 97 59 2.24 28. 9 32 2.b I4 
12.0 288 257 2.37 3500 lb.2 43.1 IS M 938 31.2 27.9 74.4 280 8 W 51 2.16 29. 10 33 2.6 IS 

13.0 312 278 2.56 3748 lb.9 41.4 lb5 3095 8M 28.1 25.1 75.9 305 7 101 53 2.02 31. 10 35 2.8 lb 
14.0 336 3M 2.76 3391 17.5 39.9 176 3193 801 i5.b 22.9 77.2 330 b 103 50 1.90 33. If 37 2.9 18 
15.0 3bo 321 2.9b m  18.1 38.5 145 2312 750 23.5 21.0 78.2 354 b 105 47 1.80 35. I2 40 3.0 19 
lb.0 S-4 342 3.15 4lbl 18.7 37.3 194 3417 7M 21.8 19.4 79.1 379 5 106 45 1.72 38. 12 42 3.2 20 
17.0 4W 3b4 3.35 4291 19.3 36.2 203 3508 bb2 20.2 18.1 79.9 Cm 5 108 43 1.M 40. 13 43 3.3 21 

18.0 422 38J 3.8 4416 19.9 35.2 211 3590 bZ5 18.9 Lb.9 80.5 427 5 109 42 1.58 42. 13 45 3.4 22 
19.0 4% 4Ob 3.74 4538 20.4 34.2 219 3bb3 592 17.8 15.8 81.1 452 4 111 40 1.52 u. I4 47 3.5 24 
20.0 4W 428 3.94 4bS7 24.9 33.4 ZZI 3723 563 lb.7 14.9 81.6 47b 4 112 39 1.47 kb. 15 49 3.b 25 
25.0 b#) 535 4.93 5214 23.4 29.9 2b2 3978 450 13.0 11.6 83.5 597 3 119 3 1.27 55. 18 58 4.1 33 
30.0 729 M2 5.91 5719 25.b 27.3 293 4144 375 I0.b 9.5 84.7 718 2 125 3l 1.14 bb. 21 M 4.6 34 

35.0 840 749 6.90 b186 27.7 25.2 321 42b2 321 9.0 8.0 85.5 g?8 2 130 27 1.M 75. 24 74 5.0 
40.0 960 Sb 7.88 bb22 29-b 23.6 347 4SL 281 7.8 6.9 86.1 958 2 136 25 0.96 84. 27 82 5.4 
45.0 1080 963 8.87 7032 31.4 22.3 371 4419 250 6.9 b.1 8b.b 1079 1 141 24 O.% 93. 30 90 5.7 
50.0 EQO 1070 9.65 7423 33.1 21.1 34 U74 225 6.1 5.5 Bb.9 IIW I 145 22 0.85 101. 33 97 b.0 

Y142 24 NW on 208 Pb 

------------------------------------------- 

PARAMETERS INDEPENDENT OF BGMBARDING ENERGY 

ATGMIC NUMBERS: ZP- 12. ZT= 82. ZC= 94. (Pu) 
NEUTRON NUMBERS: NP= 12. NT=126. NC-138. 

AP**l/3= 2.884 AT**1/3- 5.925 
REDUCED MASS NUMBER= 21.52 AP+AT=AC=232. 

INTERACTION RADIUS RINTs12.67 fm RO= 1.44 fm 

MATTER HALF-DENSITY RADII CfmlF 
CP= 2.90 CT= 6.82 CT+CP- 9.71 C= 2.03 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.21 RT- 6.96 

COULOMB RADII Cfsl: 
RCP= 3.21 RCT= 6.66 RC=RCP+RCT= 9.87 

BSS-COULOMB POTENTIAL CHsVl: 
UC(r)-1.43S*ZP*ZT/r for r>RC 
UC(r)-VO-Kir**n for rCRc 
VO= 195.14 MeV K= .09167 n-2.768 
VC(RINT)= ill.6 M-V 

FISSION-TKE= 176. MeV 
ASYMM. FISSION-TKE= 78. McV 

LIQUID DROP PARAMETERS: 
GAMMA- 0.891 MeV/fm++Z PROX-FACTOR= 22.76 MaV 
L-RLD- 71 (ROTATING LIQUID DROP LIMIT7 
STIFFNESS PARCIWETER c- 9.15 hv/z**2 

MASS EXCESSES CMcV/c**Zl: 
PROJECTILE: -16.2 TARGET: -19.5 
COMPOUND NUCLEUS: 39.5 

FUSION RELATED PARAMETERS: 
R-BARRIER-11.44 fm V(RB)= 115.9 h’J 
Q-VALUE- -75.2 IldJ 
L-CRITICAL= 89. 

ah Elm Ecn Ecwx P k El4 lMIsmv,?WU3&VWlW-LP W-LTW+PEI+TEFWEW WJ E-E8EN--EUlEWlUT 
- _-_----------- 

1.0 24 22 0.19 1036 4.7 IA.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 48 43 0.39 1166 6.7 1W.b 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

::: 72 96 65 % 0.58 0.77 2074 17% 8.2 9.4 W.5 77.5 0 0 0 0 0 0 180.0 180.0 180.0 180.0 0.0 0.0 0 0 0 0 0 0 0 0 0.00 0.00 0. 0. 0 0 0 0 0.0 0.0 0 0 
4.5 109 97 0.87 2200 10.0 73.0 0 0 0 1m.o 139.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 120 108 0.96 2319 10.5 69.3 0 0 0 lW.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 132 118 I.% 2u3 11.0 b4.1 33 297 86 127.0 121.4 2b.5 93 39 b0 278 10.38 13. 4 I4 1.2 4 
6.0 144 129 Lib 2542 11.5 63.3 54 702 421 99.6 92.9 40.2 113 31 b8 172 439 15. 5 17 1.4 5 
6.5 1Y 140 I.25 %4b 12.0 b0.8 08 1oU 746 85.5 77.0 48.3 130 26 75 135 5.02 lb. 5 18 1.5 6 
7.0 lb8 151 1.35 274b 12.5 58.6 80 IS4 948 72.3 bb.3 53.8 14b 22 79 115 4.27 17. 6 20 1.6 7 

7.5 180 161 1.45 2843 12.9 5&b 91 1565 1159 b4.0 59.4 58.0 lb1 19 m  102 3.77 18. b 22 1.7 8 
8.0 192 172 I.54 29% 13.3 S4.8 100 Iam 1344 57.5 52.2 b1.3 176 lb 85 92 3.42 19. 7 23 1.8 9 
8.5 204 182 1.M 3027 13.7 53.1 108 19% 1337 52.2 47.4 b3.9 189 15 88 85 3.15 20. 7 ‘24 1.9 10 
9.0 216 I94 1.73 3115 14.1 51.6 116 2170 12b2 47.9 43.3 bb.1 iQ3 13 90 79 2.94 21. 7 2b 2.0 11 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

13.0 
14.0 
15.0 
lb.0 
17.0 

228 201 1.83 3201 14.5 SO.3 124 2324 11% U.2 40.0 67.9 21b I2 92 75 2.76 22. 8 27 2.1 I2 

240 215 1.93 3%5 14.9 49.0 131 2162 1136 41.1 37.1 69.5 229 II 93 71 2.61 23. 8 28 2.2 13 
252 22b 2.92 33bb 15.2 47.8 137 ZS IDBZ 38.4 34.b 70.8 242 10 95 b7 2.49 25. 8 29 2.3 13 
2b4 237 2.12 344b 15.6 4b.7 144 2700 KU2 36.0 32.5 72.0 28 9 96 b4 2.3 2b. 9 31 2.4 14 
L?b 247 2.22 3524 Lb.0 45.7 I50 2803 988 33.9 30.6 73.0 267 9 97 62 2.28 27. 9 32 2.4 15 
288 258 2.31 3600 lb.3 U.7 1Y 2893 947 32.1 28.9 74.0 280 8 98 59 2.20 28. 9 33 2.5 15 

312 280 2.51 3118 17.0 43.0 167 3X4 874 28.9 26.0 75.5 305 7 101 53 2.05 33. 10 35 2.7 17 
3% 301 2.70 3891 17.6 41.4 177 3209 811 2b.3 23.7 76.8 330 b 102 52 1.93 32. 11 37 2.8 18 
30 323 2.W 4OB 18.2 40.0 187 3331 751 24.2 21.7 77.9 351 b 104 49 1.W 34. I1 37 2.9 19 
361 344 3.08 4IbL 18.8 38.7 1% 3442 710 22.4 20.1 78.8 379 5 104 47 1.74 36. 12 41 3.0 21 
408 34 3.28 4291 19.4 37.6 205 3533 bb8 N.8 18.7 79.6 403 5 108 45 1.67 38. 13 43 3.2 22 

18.0 43 387 3.47 4416 20.0 3&S 213 3621 b31 19.4 17.4 80.3 427 5 LO9 43 1.60 40. 13 45 3.3 23 
19.0 4% 409 3.66 1538 29.5 35.5 Z2I %W 593 18.2 16.4 80.9 452 4 110 42 1.s 42. 14 47 3.4 24 
20.0 480 430 3.85 4bW 21.0 34.6 229 3768 5b8 17.2 IS.4 81.4 47b 4 112 49 1.49 u. 15 49 3.5 2b 
25.0 600 538 4.82 5214 23.5 31.0 265 km 4w 13.3 11.9 83.3 597 3 118 3J 1.29 54. 18 57 4.0 31 
30.0 720 Mb 5.78 5719 25.8 23.3 297 4200 378 10.9 9.8 W.6 718 2 124 31 1.15 0. 21 66 4.4 36 

35.0 840 753 6.75 61% 27.8 26.2 32b 4321 324 9.2 8.2 65.4 838 2 129 28 1.05 72. 24 74 4.8 
40.0 960 861 7.71 bb22 29.8 M.5 352 Ulb 284 8.0 7.1 86.0 958 2 13) 2b 0.97 80. 27 81 5.2 
45.0 MS7 968 8.U 7032 31.6 23.1 37b 4487 252 7.0 b.3 86.5 1078 2 139 25 0.91 89. 30 w 5.5 
a.0 1200 107b 9.M 7423 33.3 21.9 399 4544 227 6.3 5.6 8b.9 UW 1 143 23 0.8b 97. 33 9b 5.9 

IhVlu m  mv - mvlr Ilh - 4 d b dn dnkr mv m  mv - WI mv -ev- mv - 
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****C***~*********************~****~********~*~**~~ 
Yl43 24 MS on 209 RI 24 lb 0” 209 Bi 24 h o” 239 BI 

PRRCIMETERS INDEPENDENT OF BOMBARDING ENERGY 
-----------__------------------------------ 

ATOMIC NUMBERS: ZP= 12. ZT= 83. ZC= 95. (An) 
NEUTRON NUMBERS: NP= 12. NT=126. NC=138. 

AP*cl/S= 2.884 ATr+l/S= 5. P34 
REDUCED MASS NUMBER= 21.53 AP+AT=AC=233. 

INTERACTION RADIUS RINT=l2.68 fm RO= 1.44 fm 

MATTER HALF-DENSITY RWII Cfnl: 
CP= 2.90 C.T= 6.83 CT+CP= P.73 c= 2.03 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.21 RT= 6.97 

COULOMB RADII Cfml: 
RC.P= 3.21 RCT= 6.68 RC=RC:P+RCT= 9.89 

BSS-COULOtlR POTENTIAL CMeVlr 
VC(r)=1.438+ZP*ZT/r for r>RC 
VC(r)=VO-C:*rc*n for rCRC 
VU= 197.08 MaV K= .09097 n=2.773 
VC(RINT)= 112.9 MeV 

FISSION-TKE- 179. MrV 
ASYMM. FISSION-TKE= 79. nev 

LIQUID DROP PARAMETERS: 
GANMA= 0.894 McV/fn*r2 PROX-FACTOR= 22.85 MeV 
L-RLD= 69 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 9.14 M&/Z**2 

MASS EXCESSES CMeV/c++21: 
PROJECTILE: -16.2 TARGET: -16.5 
COMPOUND NUC:LEUS: 44.2 

FUSION RELATED PARAMETERS: 
R-RARRIER=11.45 fm V(RB)= 117.2 MeV 
Q-VALUE= -76.8 MrV 
L-CRITICAL= 88. 

1.0 2) 22 0.19 1036 4.7 156.8 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 48 43 0.38 1466 A.7 110.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
3.0 72 65 0.57 1796 8.2 90.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 96 86 0.76 2074 9.4 78.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 108 97 0.86 2m 10.0 73.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 lrn lo8 0.95 2319 10.5 70.1 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 132 118 1.05 2433 11.0 AA.9 33 244 41 132.0 19.8 24.0 91 4, 59 311 11.52 13. 4 14 1.2 4 
A.0 144 129 1.14 2542 11.5 A4.0 52 655 381 102.2 55.6 39.9 112 32 68 181 A.63 15. 5 lb 1.3 5 
A.5 156 HO 1.24 2MA 12.0 Al.5 A7 1OOO AA8 85.3 78.9 47.3 130 2A 74 140 5.13 IA. 5 18 1.5 A 
7.0 JM 151 1.33 274A 12.5 59.3 79 1294 915 73.8 67.7 53.1 14A 22 79 118 4.34 17. A 20 I.6 7 

1.5 180 lb1 I.43 m43 12.9 57.3 90 1549 1128 A5.2 59.5 57.4 161 19 83 104 3.133 18. A 22 1.7 8 
8.0 192 172 1.53 2936 13.3 55.4 99 1771 1315 58.5 53.2 A0.7 175 17 8A 94 3.46 19. 1 23 1.8 9 
8.5 201 18) 1.U 3927 13.7 53.8 108 1967 1333 53.1 48.2 63.4 183 15 88 87 3.18 20. 7 24 1.9 JO 
9.0 21A 194 1.72 3115 14.1 52.3 116 2141 1259 48.7 44.1 65.7 202 I4 90 81 2.96 21. 7 26 2.0 II 
9.5 228 2t6 1.81 3201 14.5 50.9 123 2297 1192 U.9 40.6 67.5 2lA 12 92 7A 2.78 21. 8 27 2.1 12 

10.0 240 215 1.91 3235 14.9 49.6 130 2437 1133 41.7 37.7 A9.1 229 1, 94 72 2.63 23. 8 28 2.2 I2 
10.5 252 226 2.00 3244 15.3 48.4 137 233 1079 39.0 35.2 70.5 242 10 95 68 2.54 24. 8 29 2.3 13 
11.0 264 237 2.10 344A 15.6 47.3 143 2678 193O 36.6 33.0 71.7 254 10 96 A5 2.39 2A. 9 31 2.3 14 
11.5 276 248 2.19 2524 lb.0 4A.2 149 2783 985 24.4 31.0 72.8 267 9 59 &3 2.29 27. 9 32 2.4 14 
12.0 288 258 2.29 2400 16.3 45.3 IS 2879 9U 32.5 29.3 73.7 283 8 W 60 2.21 28. 9 33 2.5 15 

13.0 312 280 2.m 3748 17.0 43.5 164 3019 871 29.3 26.4 75.3 325 7 101 56 2.m 30. JO 35 2.6 IA 
14.0 334 301 2.U 38pl 17.A 41.9 In 3194 809 1.7 24.0 7A.7 327 7 103 53 1.94 32. 11 37 2.8 18 
15.0 350 323 2.86 4028 18.2 40.5 186 3320 755 24.5 22.0 n.7 354 6 lo5 50 1.84 34. II 39 2.9 19 
lb.0 394 344 3.05 4lAl 18.8 39.2 MA 343) MB 22.6 20.4 78.7 379 5 Ias 48 1.75 h. 12 41 3.0 20 
17.0 4W %A 3.24 4291 19.4 38.0 205 3527 A& 21.1 18.9 79.5 403 5 IOB 46 1.A7 38. 13 43 3.2 22 

18.0 49 388 3.43 UJA 20.0 37.0 213 3613 AB 19.7 17.7 80.2 427 5 110 u I.61 4o. 13 45 3.3 23 
19.0 456 409 3.62 4533 29.5 36.0 221 3699 59A 18.5 1A.A 80.8 452 4 111 42 1.55 42. I4 47 3.4 24 
20.0 4iW 431 3.81 4A57 21.1 35.1 229 3744 5AA 17.4 15.6 81.3 476 4 112 41 1.49 u. 15 48 3.5 25 
25.0 Am 538 4.77 5214 23.5 31.4 265 4023 4!i3 13.5 12.1 83.3 597 3 119 35 1.29 54. 18 57 4.0 30 
3l.O 720 A4A 5.72 5719 25.8 28.A 297 4197 377 11.0 9.9 94.5 718 2 124 32 1.15 63. 21 66 4.4 35 

35.0 840 753 6.67 Al9 27.9 2h5 32A 4322 323 9.3 8.3 85.3 838 2 130 29 1.05 72. 24 73 4.8 
40.0 960 861 7.63 AA22 29.8 24.8 352 44lA 283 8.1 7.2 86.0 958 2 134 27 0.97 80. 27 81 5.2 
45.0 JOB0 969 8.58 7032 31.6 23.4 377 4483 231 7.1 A.4 86.4 1078 2 139 25 0.91 89. 30 89 5.5 
50.0 1200 1076 9.53 7423 33.3 22.2 400 4546 226 A.4 5.7 8A.8 ,199 1 143 23 0.86 96. 33 9A 5.9 

#144 24 MS on 238 U 24 h on 238 U 24 Ib on Yd U 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 12. ZT= 92. ZC=lO4.( ) 
NEUTRON NUMBERS: NP= 12. NT=146. NC=158. 

AP+Xl/3= 2.884 AT**1 /3= 6.197 
REDUCED MASS NUMBER- 21.80 AP+AT=AC=262. 

INTERACTIGN RADIUS RINT=l2.97 fm HO= 1.43 fm 

MATTER HALF-DENSITY RADII Cfmli 
C-F’= 2.90 CT= 7.14 CT+CP=iO.Ob C= 2.06 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 3.21 RT= 7.30 

COIJLCIMS RADII Cfml: 
RCP= 3.21 RCT= 6.98 RL=RCP+RC:T=lO. 19 

DSS-COULOMB POTENTIAL CMeVl: 10.0 244 218 1.78 3285 15.1 
VL(r)=1.438+ZP*ZT/r for r>RC 10.5 252 229 1.87 3% 15.5 

11.0 2A4 240 1.96 344A 15.8 
11.5 276 251 2.m 3524 16.2 

VC(r)=VO-Kir+in for r<RC 
VU= 211.42 MeV K= .08268 re2.805 
VC(RINT)- 122.4 MeV 12.0 288 262 2.14 3600 16.5 

FISSION-IKE= 203. MeV 
ASVMM. FISSION-TKE= 83. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.880 McV/fn+*Z PROX-FACTOR= 22.81 McV 
L-RLD= 55 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS. PARAMETER f= 9.03 M&/Z,+2 

13.0 312 283 2.32 374Il 17.2 
14.0 23A 3X 2.49 3891 17.8 
15.0 360 327 2.67 4024 18.5 
16.0 38) 349 2.85 4161 19.1 
17.0 4m 371 3.w 4291 19.7 

MASS EXCESSES CMeV/crft21: 
PROJECTILE: -16.2 TPIRGET: 47.2 
COMPOUND NUC:LEUS: 103.6 

18.0 432 392 3.21‘ 4416 20.2 
19.0 45A 414 3.39 4w 20.8 
20.0 4.93 43A 3.56 4b5I 21.3 
25.0 AM 345 4.45 5214 23.8 
a.0 720 A54 5.34 5719 26.1 

FUSION RELATED PARAMETERS: 35.0 840 763 A.23 6186 28.2 
R-BARRIER=11.72 fm V(RBl= 126.9 “e” 40.0 964 872 7.12 6622 30.2 
Q-VALUE= -72.6 MeV 45.0 lO8O 981 8.01 7932 3.0 
L-CRITICAL= 90. 50.0 JZOO 1090 8.90 7423 23.7 

EL/u Em Em Ecn/vc , k ETR LlWSdWiWUS~W-l.P WiTEP4)E7-!9TEW4XEETA TW E-EREN--ENlWNLT 
-------- -II------~-__- _______._______ ---- _____I___________ 

1.0 24 22 0.18 1036 4.8 173.8 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 48 u 0.36 14AA A.7 122.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 72 A5 0.53 1796 8.3 104.4 0 0 0 180.0 im.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 96 87 0.71 m74 9.3 8b.9 0 0 0 im.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 * 
4.5 lo8 98 0.80 2200 10.1 81.9 0 0 0 km.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 im 109 0.89 2319 10.7 n.7 0 0 0 180.0 180.0 0.0 0 0 6 0 0.00 0. 0 0 0.0 0 
5.5 132 120 0.98 2433 11.2 74.1 0 0 0 lo.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
A.0 144 131 1.07 2542 11.7 71.0 m  350 130 123.7 118.6 28.2 107 37 64 280 9.54 13. 4 15 1.3 A 
A.5 156 142 I.16 2A4A 12.2 68.2 58 738 452 99.3 93.5 10.3 126 39 73 1% A.26 14. 5 17 1.5 7 
7.0 168 153 1.25 274A 12.6 65.7 73 lOA8 72) 84.3 78.6 47.8 143 25 79 148 5.00 15. 6 19 1.6 a 

7.5 180 JM 1.34 2813 13.1 63.5 95 1351 9A7 73.7 66.3 53.2 158 22 83 127 4.28 IA. A 21 1.7 9 
8.0 192 174 1.42 29% 13.5 Al.5 95 lA03 ll7A 6.6 &.A 57.2 173 19 9 113 3.m 17. A 22 1.8 IO 
8.5 204 185 1.51 3427 13.9 59.6 105 1823 1344 59.2 s.5 A0.4 187 17 89 102 i, 18. 7 24 1.9 I, 
9.0 216 196 1.60 3115 14.3 57.9 I14 ml8 1269 54.0 49.4 A3.0 ml 15 91 94 3.19 19. 7 23 1.9 12 
9.5 228 207 1.69 3201 14.7 56.4 122 2192 1202 49.7 45.6 65.1 215 13 93 88 2.93 20. 8 26 2.0 13 

55.0 129 2349 1142 4A.0 42.2 A7.0 Z-d 12 94 83 2.80 21. 8 27 2.1 14 
53.6 137 2490 1048 42.9 39.2 AS.6 241 I, 96 79 2.M 22. 8 28 2.2 I4 
52.4 143 2619 ICI% 40.2 S.7 A9.9 254 LO 97 75 2.53 23. 9 33 2.3 15 
51.3 lb 2736 993 37.8 34.5 71.1 2M IO W 72 2.42 24. 9 31 2.3 lb 
50.2 15A Z44 552 35.6 32.5 72.2 279 9 loo A9 2.32 25. 9 32 2.4 17 

48.2 IA9 3aM 878 32.0 a.2 74.0 301 6 102 64 2.16 27. 10 34 2.5 18 
4A.5 179 3197 
44.9 189 3338 
43.5 199 34Al 
42.2 209 3570 

41.0 218 3644 
39.9 226 3753 
38.9 234 3830 
34.8 272 4125 
31.7 x6 4321 

29.4 335 44Al 

816 29.1 2A.5 75.4 329 7 IM bo 2.03 28. II * 2.7 20 
7Al 2A.7 24.3 76.1 254 6 IL% 51 1.91 P. 11 38 2.8 2, 
714 24.6 22.4 77.7 378 A 107 54 1.82 32. 12 4b 2.9 23 
A72 22.9 23.8 78.6 403 5 tm 52 1.74 34. 13 42 3.0 24 

634 21.3 19.4 79.3 427 5 110 49 1.67 36. 13 43 3.1 25 
A01 20.0 18.2 m.0 451 5 111 48 1.60 38. 14 45 3.2 26 
571 18.8 17.1 80.6 47A 4 112 46 1.55 39. 14 47 3.3 29 
45A 14.6 13.2 82.7 597 3 118 39 1.33 488. 17 56 3.8 34 
380 11.9 10.8 84.1 717 3 123 35 1.19 56. 20 M 4.2 39 

32A 10.0 9.1 85.0 833 2 Jig 32 1.m M. 23 71 4.6 
27.5 363 45% 265 8.7 7.9 85.7 9% 2 132 30 l.M 72. 2A 79 4.9 
25.9 = 4A47 2% 7.b A.9 8A.2 1078 2 136 28 0.93 79. 29 84 5.3 
24.A 412 47L2 228 A.8 A.2 86.6 1199 1 l4o 2A 0.88 86. 32 93 5.A 

mv/u mv mv - IkVIc Ilk - d d d dcs Cr dn mv mu mv - n.5 mv -mu- mu - 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

CI**C+*************~****~**~*******************~*~ 
%145 28 Si on 12 c 

-----____-------____----------------------- 

PARANETERS INDEPENDENT GF BGMBARDING ENERGY 
----_____----_--____----------------------- 

ATOMIC NUNBERS: ZP- 14. ZT= 6. zc- 20.1ca1 
NEUTRON NUMBERS: NP= 14. NT= 6. NC= 20. 

AP**1/3= 3.037 ATr*1/3= 2.289 ELSCAT <25 dcs 
REDUCED MASS NUMBER= 8.40 AP+AT=AC= 40. 

INTERACTION RADIUS RINT= 8.89 fm RO- 1.67 is 

MATTER HALF-DENSITY RADII Cfml: 
CP- 3.10 CT= 2.12 CT+CP= 5.22 E= 1.26 

EQUIVALENT SHARP SURFACE RADII Cfmlr 
RP= 3.39 RT= 2.52 

COULOMB RADII Cfml: 
RCP= 3.39 RCT= 2.51 RC=RCP+RCT= 5.90 

BSS-COULOMB POTENTIAL CM&l: 
VC(rl=1.438*ZP+ZT/r for r>RC 
VC(r)=VO-K*r**n for r<RC 
vo= 28.61 NeV K= .09404 n~2.513 
VC(RINTl= 13.6 MeV 

FISSIGN-TKE= 35. Rev 
ASYRM. FISSION-TKE- 29. IlcV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.952 ReV/fm+i2 PROX-FACTOR= 15.06 RcV 
L-RLD= 40 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 22.92 M&/Z++2 

MASS EXCESSES ClleV/c++21: 
PROJECTILE: -25.1 TARGET: 0.0 
COMPOUND NUCLEUS: -33.0 

FUSION RELATED PARAMETERS: 
R-BARRIER= 8.09 fm V(REl= 13.8 RcV 
W-VALUE= 7.9 McV 
L-CRITICAL= 26. 

28 Si I 12 C 28 Si 09 12 C 

1.0 28 8 0.62 IIV? 1.8 13.2 0 0 0 180.0 189.0 0.0 0 
2.0 56 I? 1.24 1710 2.6 9.4 10 5b9 366 @.8 22.5 47.1 34 
3.0 84 25 1.55 2995 3.2 7.b 19 12b3 929 43.4 12.7 68.3 74 
4.0 112 34 2.47 2423 3.7 6.b 25 159b 1210 29.4 8.7 T5.3 lob 
4.5 126 33 2.78 2567 3.9 6.2 28 170# 1301 25.4 7.5 77.3 121 

5.0 140 42 3.09 2706 4.1 5.9. ?I 1791 1379 22.3 hb 78.9 1% 
5.5 154 46 3.N 2838 4.3 5.1 32 Mb1 1265 19.9 5.9 80.1 159 
6.0 Lb8 50 3.71 2965 4.5 5.4 34 1919 1160 18.0 5.4 81.0 lb5 
b.5 182 56 4.02 3087 4.7 5.2 36 I%7 1071 lb.4 4.9 81.8 179 
7.0 196 59 4.33 3294 4.9 5.0 3s 2009 WI 15.0 4.5 82.5 193 

7.5 210 b3 4.63 3316 5.0 4.8 48 2X4 928 13.9 4.2 33.0 207 
8.0 224 67 4.94 342b 5.2 4.7 41 2076 870 12.9 3.9 83.5 222 
8.5 ZJB 71 5.25 $532 5.4 4.5 43 21113 819 12.1 3.6 84.0 234 
9.0 252 lb 5.54 3h?l 5.5 4.4 U 2127 773 11.4 3.4 84.3 25Q 
9.5 2b4 80 5.87 3734 5.7 4.3 46 2149 732 10.7 3.2 84.7 264 

10.0 za, 84 6.18 3852 5.8 4.2 47 2lb8 b9b 10.1 3.0 &(.9 278 
10.5 294 W 6.49 3927 6.0 4.1 49 2185 
11.0 3rd 92 6.80 4024 6.1 4.0 54 27.91 
11.5 3a 97 7.11 4111 6.2 3.9 51 2215 
12.0 336 101 7.42 4200 6.4 3.8 53 2228 

13.0 3b4 1W 8.03 4313 
14.0 392 118 8.45 4539 
15.0 420 126 9.27 (699 
lb.0 448 134 9.w 4555 
17.0 476 143 10.51 sob 

18.0 504 151 11.12 5152 
19.0 532 lb9 11.74 5295 
20.0 no lb9 12.36 5434 
25.0 700 210 15.45 bog( 
33.0 840 252 18.54 6673 

35.0 980 294 21.b3 7217 

b.6 3.7 55 Z5L 
b.9 3.5 57 n71 

7.b 3.2 M 2315 

7.8 3.1 66 2326 
8.0 3.0 68 2337 
8.2 3.0 m  234b 
9.2 2.6 79 2379 

10.1 2.4 87 2401 

10.9 2.2 94 2417 

bb3 9.b 2.9 85.2 2?2 
&Q 9.1 2.7 85.4 306 
605 8.7 2.6 85.7 320 
580 8.3 2.5 65.8 335 

535 7.6 2.3 86.2 363 
497 7.0 2.1 8b.5 391 
w b.5 2.0 86.7 419 
4s 6.1 1.8 8b.9 U7 
409 5.7 1.7 87.1 475 

2 214 5 l.W 176. 11 10 4.3 4 
2 223 4 1.35 185. 11 42 4.4 4 
2 231 4 1.31 I#. 12 u 4.5 4 
2 240 4 1.28 203. 12 45 4.b 4 
1 249 4 1.25 212. 13 47 4.7 4 

1245 4 1.19 223. I4 50 4.8 5 
1182 4 1.14 240. 15 53 5.0 5 
1279 4 1.10 257. lb 55 5.2 5 
I 315 3 I.03 26. 17 59 5.3 b 
I 332 3 I.02 263. 18 b2 5.5 b 

386 5.4 1.6 87.3 503 1348 3 0.59 300. 19 65 5.6 6 
366 5.1 1.5 87.4 531 I 345 3 0.96 31b. 20 b8 5.8 6 
318 4.8 1.5 87.6 559 1 331 3 0.94 323. 21 70 5.9 7 
278 3.8 1.2 8Rl 699 1 161 3 0.63 392. 25 84 6.b 8 
232 3.2 1.0 88.4 839 t 540 2 0.75 455. 30 96 7.2 9 

198 2.7 0.8 88.b 980 0 618 2 0.70 514. 34 108 7.8 

0 0 0 0.00 0. 0 0 0.0 0 
22 0 21 6.52 38. 0 0 2.2 1 
10 0 11 3.42 57. 0 0 2.6 1 
6 102 9 2.60 74. 4 14 2.9 2 
5 112 8 2.37 84. 5 17 3.0 2 

4 123 7 2.19 93. b 20 3.2 2 
4 133 7 2.04 102. b 23 3.3 2 
3 142 b 1.52 112. 7 25 3.4 2 
3 152 6 1.82 118. 7 27 3.5 3 
3 lb1 6 1.73 127. 8 29 3.7 3 

3 170 5 l.bb 136. 8 31 3.8 3 
2 179 5 1.w 145. 9 33 3.9 3 
2 188 5 1.53 154. 9 35 4.0 3 
2 197 5 1.48 159. 10 37 4.1 4 
2 2c6 5 1.43 167. IO 39 4.2 4 

40.0 JJZO 336 24.72 7725 11.6 2.1 101 2423 174 2.4 0.7 83.8 1120 
45.0 1264 373 27.81 8305 12.3 2.0 108 24% 154 2.1 0.6 BB.9 1260 
50.0 1400 429 M.90 8660 13.0 1.9 114 2U3 1W 1.9 0.6 89.1 1494 

0 696 2 0.65 W. W 129 8.3 
0 773 2 0.61 b79. 43 132 8.8 
0 850 2 0.59 bsb. 48 143 9.3 

W146 28 Si on 1.5 0 28 $4 0. lb 0 20 Si 01 lb 0 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATORIC NUMBERS: ZP= 14. ZT= 8. ZC= 22. (Ti 1 
NEUTRON NUMBERS4 NP= 14. NT= 8. NC= 22. 

AP**l/3= 3.037 AT+*1 /3= 2.520 ELSCAT <34 dee 
REDUCED MASS NUMBER= 10.18 AP+AT=AC= 44. 

INTERACTION RADIUS RINT= 9.14 fm RO= 1.64 fm 

MATTER HALF-DENSITY RADII Cfnl: 
CP= 3.10 CT= 2.42 CT+CP= 5.52 c= 1.36 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.39 RT= 2.78 

COULOMB RADII Cfml: 
RCP= 3.39 RCT= 2.78 RC=RCP+RCT= 6.17 

SSS-COULOMB POTENTIAL CR&l: 
VC(r)=1.43B+ZP*ZT/r for r>RC 
VC(r)=VO-IC*r*+n for rCRC 
VO= 36.66 MeV K= .11766 n=2.471 
VC(RINT)= 17.6 MeV 

FISSION-TKE= 37. Rev 
ASYMM. FISSION-TKE= 34. nev 

LIG’UID DROP PARAMETERS; 
GARNA= 0.952 MeV/fm*+2 PROX-FACTOR= 16.26 MeV 
L-RLD= 43 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 18.9’9 M&/Z*+2 

MASS EXCESSES CMeV/cr*21: 
PROJECTILE: -25.1 TARGET: -4.7 
COMPOUND NUCLEUS: -38.2 

FUSION RELATED FARAMETERSI 
R-BARRIER= 8.29 fn, VCRS)= 18.0 ReV 
Q-VALUE= 8.4 HeV 
L-CRITICAL- 32. 

wu ElA3 Elm EWH: , 

1.0 28 10 0.52 1299 
2.0 56 29 1.16 1710 
3.0 84 31 1.73 .a55 
4.0 112 41 2.31 2420 
4.5 124 46 2.m 2567 

5.0 140 51 2.89 2706 

k ETA uWsMyISWl8W-CllW.P W-lTEP~E7nQTEFWIETR’ Ml E-5355--5NlEM’l5l1 
-- ------- 

2.2 17.6 0 0 0 189.0 185.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.1 12.5 11 4x 24b 99.7 31.9 40.2 2b 30 0 34 8.00 35. 0 0 2.3 1 
3.9 10.2 23 1207 w 47.9 17.0 bb.0 71 13 0 lb 3.67 51. 0 0 2.7 2 
4.5 8.8 31 II& 12w 32.1 11.6 73.9 104 8 98 12 2.74 b8. 4 15 3.0 2 
4.7 8.3 34 1710 lM9 27.6 10.0 76.2 119 7 106 11 2.48 76. 5 13 3.1 2 

5.0 7.9 37 1809 134 24.2 8.8 77.9 134 6 118 10 2.29 85. 6 21 3.3 2 
5.5 154 56 3.18 2333 5.2 7.5 40 1890 1249 21.b 7.8 79.2 149 5 I27 9 2.13 91. 6 23 3.4 3 
6.0 lb8 61 3.47 2965 5.5 7.2 42 19% 1145 19.4 7.0 80.3 lb4 4 135 9 2.00 JM). 7 24 3.6 3 
6.5 182 66 3.76 3387 5.7 6.9 U zOl2 1057 17.7 6.4 81.2 178 4 144 8 1.89 JOB. 7 28 3.7 3 
7.0 19b 71 4.04 3201 5.9 6.7 47 2060 982 16.2 5.9 31.9 192 4 152 8 1.39 116. 8 24 3.8 3 

7.5 210 76 4.33 3316 6.1 6.4 49 2101 916 15.0 5.4 62.5 207 3 160 7 1.72 121. 8 32 3.9 4 
8.0 m  81 4.62 342b 6.3 62 51 2137 859 14.0 5.1 83.0 221 3 lb5 7 1.65 la?. 9 34 4.0 4 
8.5 230 87 4.91 a 6.5 6.0 53 2169 808 13.0 4.7 83.5 235 3 176 7 1.59 13s. 9 36 4.2 4 
9.0 252 92 5.20 W4 b.7 5.9 55 2197 763 12.2 4.4 83.9 249 3 184 7 1.53 Hb. 10 38 4.3 4 
9.5 266 97 5.49 3734 b.9 5.7 57 2222 723 11.5 4.2 84.2 W 2 192 b 1.48 154. 10 W 4.4 4 

10.0 280 192 5.78 3832 7.0 5.6 59 2244 687 10.9 4.0 04.6 278 2 199 6 1.44 158. 11 41 4.5 5 
10.5 294 107 607 3927 7.2 5.4 60 2265 b54 10.3 3.7 84.8 292 2 207 6 1.40 166. II 43 4.6 5 
11.0 335 112 636 4029 7.4 5.3 b2 2283 624 9.8 3.6 55.1 J)6 2 215 6 1.S 174. 12 45 4.7 5 
11.5 322 117 6.U 4111 7.6 5.2 64 2300 597 9.3 3.4 35.3 310 2 222 6 1.32 IQ. 12 46 4.8 5 
12.0 a 122 6.93 4203 7.7 5.1 45 2315 572 8.9 3.2 85.5 334 2 230 b 1.27 189. 13 48 4.9 5 

13.0 361 132 7.51 4373 8.0 4.9 68 2242 528 8.2 3.0 85.9 362 2 245 5 1.23 290. 14 51 5.1 6 
14.0 392 143 8.09 4539 8.3 4.7 71 2364 491 7.b 2.7 86.2 m  2 259 5 1.18 215. 15 54 5.2 6 
15.0 410 153 8.67 4495’ 8.6 4.b 74 2381 158 7.0 2.6 86.5 419 1 274 5 1.13 231. lb 57 5.4 b 
16.0 448 lb3 9.24 m  8.9 4.4 77 2401 029 6.6 2.4 86.7 U7 1 288 5 I.09 240. Lb 60 5.6 7 
17.0 47b 173 9.32 500b 9.2 4.3 80 2416 404 b.2 

18.0 594 183 10.40 5152 9.4 
19.0 532 193 10.93 52% 9.7 
20.0 560 204 11.5s 5434 10.0 
25.0 700 7.55 14.45 6083 11.1 
30.0 840 305 17.23 bb73 12.2 

35.0 980 356 20.22 7217 13.2 
40.0 1129 497 P.11 7725 14.1 
45.0 1264 4.54 26.00 8205 14.9 
50.0 1490 509 23.w w 15.7 

nrvlr lkv lkv - mevlc I/h 

4.2 La 2430 
4.0 85 2442 
3.9 87 2452 
3.5 98 2492 
3.2 108 2519 

3.0 117 2537 
2.8 126 2551 
2.6 134 2561 
2.5 141 2549 

-- 
-4mk 

WI 

iti 
274 
229 

5.8 
5.5 
5.2 
4.1 
3.4 

2.9 
2.5 
2.2 
2.0 

2.2 8b.9 475 I 302 5 1.u is. 17 63 5.7 7 

2.1 s7.1 543 I 317 4 1.02 270. 18 Y  5.9 7 
2.0 87.3 531 I 331 4 0.99 277. 19 68 6.1 8 
1.9 87.4 559 I 345 4 0.97 231. 20 71 b.2 8 
1.5 87.9 699 I 414 4 0.86 354. 25 84 6.9 9 
1.2 88.3 839 1 482 3 0.78 413. 29 97 7.b 10 

1.1 a.5 979 1 549 3 0.72 4b7. 33 109 8.1 
0.9 Ea.7 1119 1 616 3 0.67 518. 38 121 8.7 
0.8 88.9 1260 0 452 3 0.63 565. 42 132 9.2 
0.7 89.0 Mm 0 747 3 0.59 bQ7. 46 143 9.7 

de9 de3 rkv bV WV - nrs WJ ikv- lbv - 
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0147 28 Si on 27 PI1 

____--_____---____------------------------- 

PCIIWNETERS INDEPENDENT OF BGNBCIRDING ENERGY 
---____--___________----------------------- 

ATOMIC NLBlBERSI ZP- 14. ZT= 13. ZC= 27.(h) 
NEUTRGN NUMBERS: NP= 14. NT= 14. NC= 28. 

cIp*c1/3= 3.037 AT**l/G= 3.000 ELSCAT <74 den 
REDUCED MASS NUMBER= 13.75 AP+AT=AC= 55. 

INTERCICTION RADIUS RINT= 9.67 fm RO= 1.60 fm 

PIPlTTER HCILF-DENSITY RADII Cfml: 
CP= 3.10 CT= 3.05 CT+CP= 6.14 C= 1.54 

EQUIVALENT WARP SURFACE RADII Cfml: 
RP= 3.39 RT= 3.35 

COULOMB RADII Cfml: 
RCP= 3.39 RCT= 3.32 RC=RCP+RCT= 6.71 

BBS-COULOMB POTENTIAL CM&l: 
VC(r)=1.438+ZP*ZT/r for r:>RC 
VC(r)=VO-Kir+*n for r<RC 
VO= 54.98 MrV K= .15358 n=2.440 
VC(RINT)= 27.1 MeV 

FISSION-TKE= 43. nev 
ASVMM. FISSION-TKE= 43. MeV 

LIWID DROP p&R&METERS: 
GAMMA= 0.951 ntv/fm**a PROX-FACTOR= 18.36 MeV 
L-RLD= 53 (ROTeTING LIQUID DROP LIMIT) 
STIFFNESS PAR&‘lETER C= 14.18 M&/Z**2 

MASS EXCESSES CMeV/c*iZl: 
PROJECTILE: -25.1 TARGET: -20.6 
lIONPOUND NUCLEUS: -57.7 

FUSIW RELATED PAR&METERS: 
R-BARRIER= 8.73 fm V(RB)= 28.0 Plev 
W-VALUE= 12.0 nev 
L-CRITICAL= 44. 

28 Si en 27 Al 28 Si en 27 Al 

EL/9 aA En Ecmc , k ElA LW8UWSU8W-CllW.P fR-LTEMRETQTEMXElA' l&J E-E~W-E~~EWKL~ 
- 

1.0 ia I4 0.51 1209 3.0 28.7 0 0 0 180.0 lBo.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 Y  27 1.02 1710 4.3 10.3 5 59 0 153.2 72.2 13.4 3 53 0 lbs2b.B 0. 0 0 2.4 2 
3.0 88 41 IS2 TiQ% 5.2 lb.5 29 1075 769 58.b 28.7 40.7 b4 20 0 28 4.1 41. 0 0 2.8 2 
4.0 112 55 2.a 242Q a0 14.3 41 1561 1174 38.2 18.7 70.9 100 I2 39 203.07 54.41b3.1 3 
4.5 I2b 62 2.23 2Sb7 6.4 13.5 46 1721 13op 32.b lb.0 73.7 Ilb 10 98 18 2.75 61. 5 19 3.3 3 

5.0 HO b9 2.54 27M 6.7 12.8 51 1349 1418 28.4 14.0 75.8 132 8 IM lb 2.51 66. 5 22 3.4 4 
5.5 154 76 2.79 2838 7.1 12.2 S 1952 1239 25.2 12.4 77.4 147 7 113 15 2.33 73. 6 24 3.6 4 
b.0 lb9 32 3.05 29bS 7.4 11.7 58 2038 1181 227 11.1 73.7 lb2 6 IZO 14 2.18 79. b 2b ia;; ; 
b.5 182 89 3.30 3387 7.7 11.2 62 2111 lOiD 20.6 10.1 79.7 176 6 127 13 2.a w. 7 28 3.8 4 
7.0 196 96 335 334 8.0 10.8 65 2173 1013 18.9 9.3 80.6 191 5 133 13 1.95 91. 3 31 4.0 5 

7.5 210 103 3.81 3316 8.2 IO.5 68 p27 945 17.4 8.5 81.3 2QS 5 140 12 1.86 97. 8 32 4.1 5 
8.0 224 110 4.04 3424 8.5 
as P) 117 4.33 3532 8.8 
9.0 252 124 4.57 3b34 9.0 
9.5 2bb 131 4.82 3734 9.3 

10.1 71 2274 @b lb.2 7.9 81.9 210 4 Mb 12 1.78 104. 8 34 4.2 5 
9.8 74 2315 834 15.1 7.4 82.5 234 4 152 11 1.71 IOB. 9 36 4.3 b 
9.6 77 2352 787 14.1 6.9 82.9 248 4 158 11 1.65 114. 9 JI 4.4 b 
9.3 80 2584 74b 13.3 6.5 83.3 2b2 4 lb4 10 1.59 121. 10 40 4.6 b 

10.0 289 137 5.w 3m2 9.5 
10.5 294 I44 5.35 3927 9.7 
11.0 3m 151 5.58 4m 10.0 
11.5 322 158 5.84 4111 10.2 
12.0 336 lb5 b.09 4200 10.4 

13.0 364 179 6.60 4373 10.8 
14.0 392 192 7.11 4539 11.2 
15.0 42Q 206 7.61 4bW 11.6 
16.0 443 PO 8.12 4ff.S 12.0 
17.0 47b 224 8.63 5X% 12.4 

18.0 504 247 9.14 5152 12.8 
19.0 532 261 9.65 5295 13.1 
20.0 560 275 10.15 5434 13.4 
25.0 NO 344 12.U 6413 15.0 
30.0 MO 412 15.23 bb73 lb.5 

35.0 980 481 17.77 7217 17.8 
40.0 1120 55020.31 7725 19.0 
45.0 1260 619 22.84 8XJS 20.2 
50.0 1490 687 25.38 86M 21.3 

9.1 82 2414 709 12.6 6.2 83.7 2il 3 170 IO I.54 127. 10 41 4.7 b 
8.8 85 2440 675 11.9 5.8 N.1 291 3 175 10 1.50 133. 11 43 4.8 4 
8.b 87 24b4 b44 11.3 5.5 34.3 305 3 181 10 1.45 137. 11 45 4.9 7 
8.5 90 24& 616 10.8 5.3 84.b 319 3 187 9 1.42 143. 12 4b 5.0 7 
8.3 92 .%Ol 

7.9 96 2542 
7.7 101 2572 
7.4 105 2598 
7.2 109 2621 
7.0 113 2b4I 

b.8 Ilb 2659 
6.6 lz0 267) 
6.4 123 2689 
5.7 139 2742 
5.2 154 2773 

5% 10.3 5.0 84.9 333 3 192 9 I.38 149. 12 48 5.1 7 

515 9.4 4.b 35.3 3b2 2 X0 9 1.32 158. 13 51 5.3 8 
W 8.7 4.3 65.7 390 2 214 8 1.26 170. 14 54 5.5 8 
472 8.1 4.0 8b.0 418 2 224 8 1.21 183. 15 57 5.b 8 
443 7.5 3.7 85.2 44b 2 235 8 1.17 191. lb M 5.8 9 
417 7.1 3.5 26.5 474 2 245 7 1.13 283. 17 63 6.0 9 

393 6.6 3.3 85.7 502 2 255 7 1.09 210. 17 65 6.1 10 
373 6.3 3.1 86.9 539 2 24b 7 1.W 221. 18 b8 6.3 10 
351 5.9 2.9 87.0 5% 2 276 7 1.03 233. 19 71 b.5 10 
283 4.7 2.3 87.6 699 1 325 b 0.91 278. 23 84 7.2 12 
236 3.9 1.9 88.1 839 1 373 5 0.83 319. 27 9b 7.9 14 

4.8 lb7 284) m  3.3 1.6 88.3 979 I 421 5 0.76 363. 32 107 8.5 
4.5 179 2822 177 2.9 1.4 83.6 1119 1 4b7 5 0.71 394. 36 119 9.0 
4.3 191 2836 157 2.6 1.3 88.7 1254 I 513 4 0.67 431. 40 130 9.6 
4.1 201 2347 141 2.3 1.1 88.8 1399 1 559 4 0.63 4bb. u 140 10.1 

((148 28 Si on 40 c:a 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
--------------_-------~~~~~~---~~~~~~~~~~~~ 

ATGMIC NUMBERS: ZP= 14. ZT= 20. ZC= 34.4%) 
NEUTRON NUMBERS: NP= 14. NT= 20. NC= 34. 

cIp**1,3= 3.037 AT**1 /3= 3.420 
REDUCED MASS NUMBER= 16.47 AP+AT=RC= 68. 

INTERWTION RADIUS RINT=lO.lZ fm RO= 1.57 fm 

MATTER HCILF-DENSITY RADII Cfml: 
CP= 3.10 CT= 3.59 CT+CP= 6.69 i?= 1.66 

EQUIWLENT SHARP SURFACE RCIDII Cfml: 
HP= 3.39 RT= 3.85 

COULOMB R&G11 Cfml: 
RCP= ‘3.39’ RCT= 3.84 RC=RCP+RCT= 7.23 

BSS-COULOMB POTENTIAL CMeVl: 
VC(rl=1,438tZP+ZT/r fop r3RC 
VC ( r ) =VO-K+rx+n far r<RC: 
VO= 78.40 MeV K= .17775 nz2.452 
VCtRINT)= 39.8 MeV 

FI 85 I ON-TKE= 53. nev 
ASVMM. FISSION-TKE= 51. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.952 McV/fmr+2 PROX-FhCTOR= 19.88 MaV 
L-RLD= 61 (ROTFITING LIQUID DROP LIMIT) 
STIFFNESS PARAHETER C= 11.89 MeV/Zr*Z 

MASS EXCESSES CMeV/c++21: 
PROJECTILE: -25.1 TARGET: -33.0 
COMPOUND NUCLELIS: -55.1 

FUSION RELATED PARFIMETERS: 
R-BARRIER= 9.09 fn V(RB)= 41.5 M&J 
U-VALUE= -3.0 MeV 
L-CRITICAL= 53. 

28 SI 0” 40 a 28 si on 40 ca 

---- --____ -___ 

n/r Elamanrx, k ETA L!kUStWtsoNE(pQIK’-lP PpiTEP-S’ETilTWllETA’ T#J E-WEN-EN~EWIUT 

1.0 23 lb 0.41 1299 3.b U.1 0 0 0 180.0 180.0 0.0 0 0 0 
2.0 5% 3 0.83 1710 5.1 31.2 0 0 0 180.0 130.0 0.0 0 0 0 
3.0 84 49 1.24 2095 6.2 25.5 28 671 415 R.9 51.6 47.) 47 37 
4.0 112 M 1.Y 2423 7.2 22.0 46 13J, 944 51.3 30.5 b4.3 9-2 zo 7i 
4.5 12b 74 1.86 2567 7.6 20.8 53 1547 1142 43.1 25.5 48.5 110 lb 88 

5.0 144 82 2.07 27Ob 8.1 19.7 59 1120 1288 37.2 22.0 71.4 11 14 W 
5.5 154 91 2.23 283 8.4 18.8 M 1861 1324 32.7 19.3 73.6 142 12 10.3 
b.0 168 99 2.43 2965 8.8 18.0 b9 1979 1195 29.2 17.2 75.4 158 10 109 
6.5 182 107 2.b9 3067 9.2 17.3 74 1478 1103 26.4 1S.b 76.8 I73 9 115 
7.0 196 115 2.90 3204 9.5 lb.7 78 2162 1024 24.1 14.2 73.0 18B 8 121 

7.5 210 124 3.11 33lb 9.9 16.1 82 2235 954 22.2 13.1 73.9 202 8 124 
8.0 224 132 3.31 342% 10.2 15.6 W 2299 6% 20.5 12.1 79.7 217 7 131 
8.5 23 140 3.52 3532 10.5 15.1 9U 2356 843 19.1 11.2 80.5 232 b l3b 
9.0 252 143 3.73 3624 10.8 14.7 94 2406 797 17.9 10.5 81.1 246 6 141 
9.5 266 156 3.93 3734 11.1 14.3 97 2450 755 lb.8 9.9 81.6 2bl 5 145 

22 2.27 69. 7 28 3.5 5 
21 2.14 75. 7 30 3.6 5 

20 2.03 79. 8 32 3.8 6 
I9 1.94 34. 8 33 3.9 b 
18 I.86 8% 9 25 4.0 6 
17 1.78 95. 9 37 4.1 6 
17 1.72 90. 9 39 4.2 7 

10.0 280 16 4.14 3832 11.4 13.9 100 24% 717 15.8 9.3 32.1 275 5 150 lb 1.M 103. 10 40 4.4 7 
10.5 294 173 4.35 3927 11.7 13.6 104 2527 483 15.0 8.8 82.5 289 5 154 lb l.bl 109. 10 42 4.5 7 
11.0 308 181 4.56 lozo 11.9 13.3 107 2560 b92 14.2 8.3 82.9 303 5 159 15 1.56 112. 11 43 4.b 8 
11.5 322 189 4.76 4111 12.2 13.0 110 2590 b23 13.5 7.9 23.3 318 4 lb3 IS 1.52 117. 11 45 4.7 3 
12.0 3% 153 4.97 4200 12.5 12.7 113 2b17 597 12.9 7.b g3.6 332 4 lb7 14 1.43 122. I2 4b 4.8 3 

13.0 354 214 5.38 4373 13.0 12.2 119 2&h 551 11.8 b.9 84.1 3&J 4 176 
14.0 392 231 5.39 4539 13.5 11.8 124 2707 512 10.8 6.4 84.6 Xl9 3 134 
15.0 429 247 6.21 4b99 14.0 11.4 129 2743 473 10.1 5.9 ES.0 417 3 192 
lb.0 443 2b4 b.b3 46B 14.4 11.0 134 2774 443 9.4 5.5 65.3 445 3 290 
17.0 476 280 7.04 SOM 14.9 10.7 139 2802 421 8.8 5.2 65.b 473 3 208 

14 1.41 139. 12 49 5.0 9 
13 1.35 140. 13 52 5.2 9 
12 1.29 147. 14 55 5.4 10 
12 I.24 157. 15 53 5.5 10 
12 1.20 164. lb 61 5.7 11 

18.0 504 296 7.45 5152 15.3 10.4 144 2826 398 8.3 4.9 85.9 501 3 216 
19.0 532 313 7.87 5295 15.7 10.1 149 2W 377 7.8 4.6 86.1 Uo 2 2.33 
20.0 SW 329 8.23 5434 lb.1 9.9 153 2868 358 7.4 4.3 36.3 553 2 231 
25.0 709 412 10.35 6063 18.0 8.8 173 2942 286 5.8 3.4 87.1 b98 2 267 
30.0 MO 494 12.42 b&3 19.7 8.0 19 2992 239 4.8 2.8 87.6 839 l 302 

35.0 9W 576 14.49 7217 21.3 7.5 208 3%?b 204 4.1 2.4 87.9 979 l 337 
40.0 1120 bS9 lb.57 m5 22.8 7.0 22) 303 179 3.6 2.1 83.2 1119 1 370 
45.0 1260 741 18.M 8205 24.2 6.6 230 3073 159 3.2 1.9 8B.4 1259 1 403 
Ea.0 14&l 824 20.71 8660 25.5 b.2 252 3b39 143 2.8 1.7 88.b 1399 1 434 

- -____ 
WI/u tlav bV - lw/c llfn - L d mk dM du dn lw lkv hV 

--_-_-__ 
wRucTILE T=wiSEf c=aePam OR DIluLwl SWBI GaNnEwSlNl GKENlERW#ssL=Wl 

11 l.lb 174. 17 43 5.9 11 
II 1.12 180. 17 M 6.0 12 
11 1.09 190. 18 68 6.2 I2 
9 0.9b 229. 22 81 6.9 I4 
8 0.87 2b4. 26 92 7.6 lb 

a 0.80 297. 30 104 3.2 
7 0.75 332. 34 114 8.3 
7 0.70 358. 37 125 9.3 
6 0.M 30. 41 135 9.8 

-- nrr llev iw- tkv -- 

EEW 28% 

0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 

53 6.00 34. 0 0 2.3 2 
35 3.M U. 4 15 2.7 3 
31 3.17 50. 5 18 2.9 3 

27 2.65 54. 5 21 3.1 4 
25 2.61 M). b 23 3.2 4 
23 2.42 65. 6 26 3.4 4 
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0149 28 Si on 56 Fe 28 Si H sb FI 28 Si on 56 Fe 

------------------------------------------- 

PARAIIETERS INDEPENDENT GF BOMBARDING ENERGY EL/c a# Eel EOIAC P k !ClO LMX~sB1;6pwIE’-lJ’W-lTEF+El41~ElA’ TMJ E~RTElPmPl 
_____________---________________________--- 

1.0 23 19 0.38 1209 4.1 57.3 0 0 0 180.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATGRIC NUMBERS: ZP= 14. IT- 26. ZC= 40. (Zr) 2.0 sb 37 0.75 1710 5.8 40.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NUMBERS: NP= 14. NT= 30. NC= 44. 3.0 04 Sk 1.13 2095 7.1 33.1 25 4B 216 105.3 76.2 37.3 37 47 37 97 8.16 27. 1 3 2.0 2 

4.0 112 A 1.51 24% 8.2 28.7 50 1225 %7 59.7 40.6 bOo.2 87 2, 71 49 4.12 36. 4 15 2.4 3 
AP**l/3= 3.037 AT++1 /3= 3.826 4.5 126 04 1.70 zw 0.7 27.0 59 14% Ia4 49.5 33.5 8.2 1% 20 81 42 3.52 40. 4 18 2.6 4 
REDUCED MASS NUMBER= 18.47 AP+AT=AC= 84. 

5.0 140 93 1.89 2lOh 9.1 25.6 44 lb93 1259 42.4 24.6 68.8 124 lb 8B 373.12 44.5242.7 4 
INTERACTION RADIUS RINTal0.57 fm RO= 1.54 fm 5.5 1% 1CG 2.07 2ge 9.6 24.4 73 184.3 14% 37.1 25.0 71.4 140 14 A 34 2.sJ 48. 5 23 2.9 5 

6.0 lb9 112 2.2b 2965 10.0 23.4 79 iW4 1313 33.0 22.2 73.5 1% 12 1M) 31 2.61 53. 6 25 3.1 5 
MATTER HALF-DENSITY RADII Cfmli 6.5 182 121 2.45 3457 10.4 22.5 35 212-3 1212 29.8 20.0 75.1 171 11 105 a 2.44 5b. 6 27 3.2 6 
CP= 3.10 CT= 4.12 CT+CP= 7.21 C= 1.77 7.0 1% 131 2.M 3101 10.8 21.7 90 2224 1125 27.1 18.1 76.5 186 10 110 27 2.29 61. 7 29 3.3 b 

EQUIVALENT SHARP SURFACE RADII CfmlC 7.5 210 144 2.83 3316 11.2 a.9 95 2312 I@0 24.9 lb.6 77.6 201 9 114 26 2.17 b5. 7 30 3.5 b 
RP= 3.39 RT= 4.35 8.0 224 149 3.01 3426 11.5 20.3 100 2289 924 23.0 15.4 78.5 216 8 118 25 2.07 M. 8 32 3.6 7 

8.5 230 159 3.20 a32 11.9 19.7 144 2457 92b 21.4 14.3 79.3 231 7 122 24 1.98 73. 8 34 3.7 7 
COULOMB RADII Cfml: 9.0 252 lb8 3.39 3b% 12.2 19.1 109 2517 875 19.9 13.3 50.0 245 7 126 23 I.% 76. 9 34 3.8 8 
RCP= 3.39 RCT= 4.27 RC-RCP+RCT= 7.66 9.5 266 177 3.59 3234 12.6 18.6 113 2571 829 18.7 12.5 80.6 260 b 130 22 1.W 80. 9 37 3.9 8 

BSS-COULOMB POTENTIAL CMdJl: 10.0 280 187 3.77 3832 12.9 13.1 117 919 787 17.6 11.8 81.2 274 b 133 21 1.76 81. 10 39 4.1 8 
VC(r1=1.438rZP*ZT/r for r>RC 10.5 294 1% 3.% 3927 13.2 17.7 121 2b&3 750 lb.7 11.1 81.7 289 5 137 20 1.71 67. 10 40 4.2 9 
VCfr)=VO-lc+r**n for r<RC 11.0 308 20 4.14 1020 13.5 17.3 125 27M 716 15.8 10.5 82.1 m  5 140 20 l.b5 92. 10 42 4.3 9 
vo= 95.94 MeV K= .l7904 n~2.475 11.5 322 215 4.33 4111 13.8 lb.9 128 2739 b85 15.0 10.0 32.5 317 5 143 19 1.61 94. 11 43 4.4 10 
VC(RINT)= 49.5 MeV 12.0 33b 224 4.52 4100 14.1 lb.5 132 2?72 b% 14.3 9.5 32.8 331 5 147 19 1.56 99. 11 45 4.5 10 

FISSION-TKE- 61. MeV 13.0 364 243 4.90 4373 14.7 15.9 139 2831 Mb 13.1 8.7 83.5 360 4 153 18 1.49 107. 12 47 4.7 10 
ASYMM. FISSION-TKE= 56. MeV 14.0 392 261 5.28 4539 15.3 15.3 145 28Bl 562 12.0 8.0 84.0 3% 4 160 17 1.42 113. 13 50 4.9 11 

15.0 4iQ 2W 5.65 4b99 15.8 14.8 152 2924 525 11.2 7.4 34.4 416 4 1M lb 1.36 110. 14 53 5.0 12 
LIQUID DROP PARAMETERS1 lb.0 449 299 b.# 44$S lb.3 14.3 159 29b2 492 10.4 6.9 W.8 445 3 172 lb 1.31 128. I4 55 5.2 12 
GAMMA= 0.948 McV/fmc+2 PROX-FACTOR= 21.04 McV 17.0 476 317 6.41 54% lb.8 13.9 lb3 2995 4b3 9.7 6.5 85.1 473 3 179 15 1.26 134. 15 SB 5.4 13 
L-RLD= 73 (ROTATING LIQUID DRUP LIMIT) 
STIFFNESS PARAMETER C= 10.53 M&/Z**2 18.0 504 336 678 5152 17.3 13.5 lb9 3025 437 9.1 6.1 85.4 501 3 183 15 1.22 140. lb 61 5.5 14 

19.0 532 355 7.16 5295 17.8 13.1 174 3051 414 8.6 5.8 85.7 529 3 189 14 1.18 148. 17 63 5.7 14 
MASS EXCESSES CMeV/c**21: 20.0 SW 373 7.54 5434 18.3 12.8 130 sxa 393 8.2 5.4 85.9 951 3 1% 14 1.15 153. 17 b5 5.8 1s 
PROJECTILE! -25.1 TARGET: -61.4 25.0 7QO 4b7 9.42 6083 a.4 11.5 201 3165 315 6.4 4.3 86.8 698 2 222 12 1.01 1%. 21 77 6.6 17 
COMPOUND NUCLEUS: -72.4 30.0 040 560 11.30 bb73 22.4 10.5 z?b 3225 2b2 5.3 3.5 87.3 639 2 248 11 0.91 213. 25 88 7.2 20 

FUSION RELATED PARAMETERS: 35.0 980 6% 13.19 7217 24.2 9.1 245 3261 z5 4.5 3.0 07.7 979 1 273 10 0.84 241. 28 99 7.8 
R-BARRIER= 9.48 fm V(RB)= 51.7 McV 40.0 1120 747 15.01 7725 25.0 9.1 2b4 Ppg 1% 3.9 2.6 88.0 1119 1 297 9 0.78 267. 32 109 a.4 
Q-VALUE= -14.1 nev 45.0 1260 344 lb.% 8205 27.4 8.5 281 m4 175 3.5 2.3 88.3 1259 1 321 9 0.73 290. 36 119 8.9 
L-CRITICAL= 64. 90.0 1400 933 18.84 8660 28.9 8.1 297 3343 157 3.1 2.1 Ea.4 13w 1 345 8 0.69 316. 39 129 9.4 

***+*******t************~~**********~***********~- 

0150 28 Si on 63 Cu 

------------------------------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
____-----______--__--~~~~~~~-~~~~~~~~~~~~~~ 

ATOMIC NUMBERS: ZP= 14. ZT= 29. ZC- 43.tTcl 
NEUTRON NUMBERS: NP= 14. NT= 34. NC= 48. 

1.0 28 19 0.3h 1209 4.2 
2.0 55 39 0.71 1710 6.0 
3.0 84 5B 1.07 2095 7.3 
4.0 112 78 1.43 2420 8.5 

AP+* i /3= 3.037 AT*+l/3= 3.979 
REDUCED MASS NUMBER= 19.38 AP+AT=AC= 91. 

b3.9 0 0 0 180.0 160.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
45.2 0 0 0 180.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
%.9 20 253 bb 123.5 97.3 28.3 28 56 0 145 11.13 25. 0 0 2.0 2 
320 50 1120 776 6.6 4b.7 57.2 84 23 69 59 4.45 33. 3 14 2.4 4 
30.1 59 MC5 1012 54.0 38.1 b3.0 144 22 78 49 3.73 37. 4 17 2.6 4 4.5 1% 37 l.bO ab7 9.0 

5.0 140 97 1.78 27Oh 9.5 
5.5 15) 107 l.% 2838 9.9 
6.0 lb9 116 2.14 2%5 10.4 
6.5 162 126 2.P 3061 10.8 
7.0 1% 1% 2.49 3201 11.2 

7.5 210 145 2.67 3316 11.6 
8.0 224 1s 2.85 34% 12.0 
8.5 238 lb5 3.93 a;22 12.4 
9.0 252 174 3.21 363) 12.7 
9.5 264 184 3.39 3734 13.1 

10.0 28) 1% 3.56 3gn 184 
10.5 2% 20) 3.74 3927 13.7 
11.0 3% 213 3.92 a 14.1 
11.5 322 223 4.10 4111 14.4 
12.0 336 233 4.28 42Q4 14.7 

13.0 3l4 252 4.b3 4373 15.3 
14.0 392 271 4.99 4539 15.9 
15.0 4a 291 5.35 4b99 lb.4 
lb.0 449 310 5.70 m  17.0 
17.0 476 330 6.Y SoDb 17.5 

18.0 !0l 349 6.41 5152 18.0 

INTERACTION RADIUS RINT-10.73 fm RO= 1.53 fm 

IlATTER HALF-DENSITY RADII Cfmlt 
CP= 3.10 CT= 4.31 CT+CP= 7.41 C= 1.80 

EQUIVALENT SHARP SURFACE RADII Cfnll 
RP= 3.39 RT= 4.53 

COULOMB RADII Cfml: 
RCP= 3.39 RCT= 4.45 RC=RCP+RCT= 7.84 

BSS-COULOMB POTENTIAL ~McVl: 
VC(r)=l.438+ZP*ZT/r for r>RC 
VC(r)=VO-K*r+*n for r<RC 
vo- 104.45 MeV K= .17839 n-2.488 
VC(RINT)= 54.4 McV 

FXSSION-TKE= 66. MoV 
ASYMN. FISSION-TKE- 58. HcV 

LIQUID DROP PARAMETERS: 
GAMFIA= 0.947 UeV/fm**2 PROX-FACTOR- 21.44 
L-RLiJ= 77 (ROTATING LIQUID DROP LIMIT1 
STIFFNESS PARAMETER C= 10.15 hV/Z**2 

MASS EXCESSES CM&‘/c+*211 
PROJECTILE: -25.1 TARGET: -65.2 
COUPOUND NUCLEUS: -77.8 

FUSION RELATED PARAWETERS: 
R-BARRIER= 9.62 fm V(RB1= 56.8 ncv 
Q-VALUE= -12.5 MeV 
L-CRITICAL= 67. 

M& 

19.0 m  368 6.77 SZA 18.5 
20.0 560 388 7.13 5434 19.0 
25.0 700 4s 0.91 a483 21.2 
30.0 040 m  10.69 bb73 23.2 

35.0 %O 67% 12.47 7217 25.1 10.8 254 335) 2% 4.8 3.3 87.6 979 1 255 11 0.86 225. ZB 97 7.7 
40.0 1lP 775 14.25 ??a 2b.8 10.1 277 3389 201 4.2 2.9 07.9 1119 1 277 10 0.81 250. 31 107 8.2 
45.0 12b4 an lb.04 8205 28.4 9.5 2% 3416 179 3.7 2.6 09.2 1259 1 298 IO 0.75 272. 33 117 a7 
50.0 lwlo 969 17.a ebb0 30.0 9.0 313 3437 161 3.3 2.3 88.3 1399 1 319 9 0.71 293. % 1% 9.2 

2S.b 67 lb32 lzol 4b.0 32.3 67.0 122 18 86 43 3.23 41. 5 20 2.7 4 
27.3 75 1818 1356 40.1 23.1 69.9 139 15 92 39 2.96 45. 5 22 2.9 5 
2b.l 81 1972 1343 35.6 24.8 72.2 155 13 97 36 2.72 46. 6 24 3.0 6 
25.1 01 2192 1240 32.0 22.3 74.0 170 12 102 33 2.53 52. b 24 3.2 b 
24.2 93 2213 1151 29.1 20.2 75.5 1ES 11 107 31 2.37 56. 7 28 3.3 6 

23.3 99 2309 1074 2b.7 18.5 76.7 200 10 111 30 2.24 60. 7 fi) 3.4 7 
22.6 101 2393 1407 24.6 17.1 77.7 215 9 115 28 2.13 M. 8 32 3.5 7 
21.9 109 2161 943 22.8 15.9 78.6 230 8 119 27 2.03 67. 8 33 3.7 8 
21.3 113 253) 855 21.3 14.8 79.3 245 7 122 26 1.95 71. 9 35 3.3 8 
20.7 118 2592 843 a.0 13.9 80.0 259 7 125 29 1.38 75. 9 36 3.9 8 

20.2 122 2b45 BM 18.8 13.1 80.6 274 6 129 24 1.81 78. 9 38 4.0 9 
19.7 126 2692 
19.3 1%’ 27% 
18.9 134 2775 
18.5 1% za12 

17.7 145 %7b 
17.1 152 29% 
lb.5 159 2978 
16.0 lb5 3-~19 
15.5 171 3454 

is.1 in 30~3 
14.7 193 3117 
14.3 18 3143 
12.8 214 3242 
11.7 337 3301 

767 17.8 12.3 81.1 298 6 132 23 1.75 81. 10 3s 4.; 9 
732 lb.8 11.7 81.6 302 6 135 22 1.70 84. 10 41 4.2 10 
mi 16.0 11.1 82.0 317 5 138 22 Lb5 88. 11 42 4.3 10 
671 15.2 10.6 82.4 331 5 141 21 1.60 92. 11 44 4.4 10 

6X 13.9 9.6 83.0 Xi9 5 147 20 1.52 98. 12 47 4.6 11 
575 12.8 8.9 e3.b 388 4 153 19 1.45 lrn. 13 49 4.8 12 
537 11.9 8.2 84.1 416 4 15e I@ 1.33 112. 13 52 4.9 12 
XQ 11.0 7.7 34.5 444 4 lb4 18 1.34 118. 14 54 5.1 13 
474 10.3 7.2 81.8 473 3 lb9 17 1.29 124. 15 5/ 5.3 14 

447 9.7 6.7 85.1 501 3 174 lb 1.1s 131. lb 59 5.4 14 
424 9.2 6.3 85.4 529 3 180 lb 1.21 137. lb 62 5.6 15 
4M 8.7 6.0 67 557 3 1s 15 1.17 142. 17 M 5.7 lb 
322 6.0 4.7 0b.b 698 2 209 14 1.03 173. 21 76 6.4 18 
268 5.6 3.9 07.2 838 2 232 12 0.93 199. 24 07 7.1 21 

mvir mv mv - mvlc l/h - I 3 d *r dudn mu mv mv - m  mv -mv- mv - 

P4Kucmf WmEl ~lWDIYUW)5%lEll wahwEwOIwrcnamEllff I#ssLti EWI ZBSi 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

*****+++*******+******************************** * 
Y151 28 SI c-n 92 MO aSion 92lb 2B Si on 92 lb 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 14. ZT= 42. ZC= 56.(h) 
NEUTRON NUMBERS: NP= 14. NT= SO. NC= 64. 

AP++l/3= 3.037 AT+*l/3= 4.514 
REDUCED BASS NUMBER= 21.47 AP+AT=AC=l20. 

INTERACTION RADIUS RINT=Il.Jl fm RO= 1.50 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.10 CT= 5.00 CT+CP= S.10 ?= 1.91 

5.0 140 107 1.1) 27% 10.5 41.4 65 ITS5 873 64.7 51.0 57.6 111 29 77 75 4.16 X2. 4 18 2.1 4 
5.5 154 118 1.96 2%% 11.0 39.5 75 1512 1087 55.3 43.2 62.4 130 24 B4 6.5 3.bO a. 5 20 2.2 4 
6.0 168 129 I.72 2% 11.5 37.8 84 17’25 1264 48.3 37.b 65.8 MB 20 90 58 3.23 38. 5 22 2.4 5 
6.5 162 140 1.87 3W7 12.0 36.3 52 1905 1313 43.0 33.4 68.5 1bS 17 95 53 2.95 40. b 24 2.5 6 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.39 RT- 5.2G 

7.0 196 150 2.01 3264 12.4 8.0 100 2059 1219 38.7 30.0 70.6 181 15 97 49 2.73 43. 6 26 2.7 b 

7.5 210 lb1 2.15 3316 12.9 33.8 106 2193 1138 1.2 27.2 72.4 196 14 103 46 2.55 4b. 7 28 2.8 7 
8.0 224 172 2.30 34% 13.3 32.7 113 2309 lob7 32.4 25.0 73.8 212 12 107 U 2.41 49. 7 29 2.9 7 
8.5 238 182 2.U 332 13.7 31.8 119 2412 1004 29.9 23.1 75.1 227 11 110 41 2.2S 52. 8 31 3.1 8 

COULOMB RADII Cfnl: 9.0 252 193 2.58 3631 14.1 30.9 125 2503 948 27.8 21.4 76.1 242 10 113 39 2.18 55. 8 32 3.2 8 
RCP= 3.39 RCT= 5.0.9 RC=RCP+RCT= 8.47 9.5 266 294 2.73 373 14.5 37.0 13s 2585 898 26.0 20.0 77.0 256 10 116 38 2.09 57. 9 34 3.3 9 

SSS-COULOMB POTENTIAL CHeVl: 
VClr)-1.438+ZP*ZT/r for r>RC 
VC(r)4O-K*r*xn for r<RC 

10.0 280 215 2.87 m  14.8 
10.5 294 225 3.02 3927 15.2 
11.0 378 236 3.lb 402Q 15.6 
11.5 322 247 3.30 4111 15.9 
12.0 336 25B 3.45 4zMl lb.3 

n.3 1% 26% gY  24.4 18.8 77.8 271 9 118 3b 2.b3 60. 9 a 3.4 10 
zB.b 141 272i 813 23.0 17.7 78.5 286 8 121 a 1.93 63. 9 37 3.5 10 
27.9 Mb 2781 776 21.7 lb.7 79.1 ry, 8 124 34 1.87 M. 10 38 3.6 10 
27.3 IS0 2g39 742 20.b 15.8 79.7 315 7 126 33 1.81 68. 10 39 3.7 11 VO= 138.98 HeV K= .16728 n=2.553 

VC (HINT)= 74.7 McV 

FISSION-TKE= 90. MeV 
ASVflM. FISSION-TKE= 68. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.944 MeV/fn**Z PROX-FACTOR= 22.69 MeV 
L-RLD= 79 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 9.19 MeV/Z+*2 

MASS EXCESSES CMcV/c*+21: 
PROJECTILE: -25.1 TARGET: -87.5 
CGHPOUND NUCLEUS: -70. 1 

FUSION RELATED PARAMETERS: 
R-BARRIER=lO.l4 fin V(RE)= 78.3 MeV 
Q-VALUE= -42.5 MeV 
L-CRITICAL= 76. 

Yl52 28 SI c-n 108 As 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
___-_----------------------~~~~~~~~~~~~~~~~ 

ATOMIC. NUMBERS: ZP= 14. ZT= 47. ZC= 6l.(Pml 
NEUTRON NUMBERS: NP= 14. NT= 61. NC= 75. 

APi*l/3= 3.037 ATr+i/3= 4.762 
REDUCED MASS NUWBER= 22.24 AP+AT=AC=l36. 

INTERACTION RADIUS RINT=ll.SY fm RO= 1.49 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.10 CT= 5.32 CT+CP= 8.42 c.= 1.96 

EQUIVALENT SHARP SURFACE RADII Cfm,: 
RP= 3.39 RT= 5.50 

COULOMEI RAG11 Cfml: 
RCP= 3.39 RCT= 5.34 RC=RCP+RCT= S.73 

SSS-COULOMR POTENTIAL CMcVl: 
VC(r)=l.438+ZP+ZT/r for r>RC 
VC(r)=VO-Ksr+in for r<RC 
VO= 150.55 MeV K= .15’)32 n=2.574 
VC(HINT)= 51.7 HeV 

FISSION-TKE- 100. nev 
ASYMM. FISSION-TKE= 71. “eV 

LIOUID DROP PARAMETERS? 
GAPltlA= 6.934 McV/fn*rZ PROX-FACTOR= 22.91 MaV 
L-RLU- 82 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 8.88 “eV,Z*+Z 

MASS EXCESSES CMcV/c++21: 
PROJECTILEI -25.1 TARGET: -87.6 
COMPOUND NUCLEUS: -71.5 

FUSION RELATED PARAMETERSl 
R-BARRIER=10.39 fm V(RB)= 85.4 MaV 
Q-VALUE- -41.1 nev 
L-CRITICAL= 81. 

13.0 364 279 3.73 4373 lb.9 
14.0 392 301 4.02 1539 17.6 
15.0 4B ?Z2 4.31 4699 18.2 
lb.0 448 343 4.60 4S% 18.8 
17.0 47b 365 4.88 5OOb 19.4 

18.0 xu 386 5.17 5152 19.9 
19.0 531 4m 5.46 5295 20.5 
29.0 560 429 5.74 5434 21.0 
25.0 700 537 7.18 bM3 23.9 
33.0 B40 644 8.62 6673 25.7 

26.7 155 2890 711 19.b 15.0 63.2 3i9 7 128 32 1.75 71. 10 41 3.8 11 

25.7 164 2979 6% 17.8 13.7 81.1 359 b 133 30 I.& 76. 11 43 4.0 12 
24.7 172 3055 609 lb.4 12.6 81.8 386 b 137 29 1.58 82. 12 4b 4.1 13 
23.9 180 3121 569 15.1 11.6 82.4 415 5 141 27 1.51 87. 13 18 4.3 14 
23.1 198 3178 533 14.0 10.8 B3.0 443 5 145 26 1.45 91. 13 51 4.5 15 
22.5 195 3219 502 13.1 10.1 83.4 472 4 149 25 1.39 96. 14 53 4.6 lb 

21.8 202 3274 474 12.3 9.4 83.8 500 4 153 24 1.34 102. 15 S 4.8 lb 
21.2 209 3315 U9 11.6 8.9 84.2 528 4 157 24 1.3 lob. lb 58 4.9 17 
20.7 21b 3351 426 11.0 8.4 84.5 556 4 161 23 1.26 111. 16 64 5.1 18 
18.5 246 34B 341 8.6 6.6 85.7 b97 3 178 20 1.10 135. 20 71 5.7 21 
lb.9 274 3580 2% 7.1 5.4 86.5 8)8 2 194 18 0.99 157. 23 81 6.3 24 

35.0 980 751 10.05 7217 27.8 15.b 298 3b45 243 6.0 4.b 87.0 974 2 210 lb 0.91 177. 26 91 b.9 
40.0 1120 859 11.49 7725 29.7 14.6 321 3693 213 5.2 4.0 87.4 1118 2 22, 15 0.85 198. 30 loo 7.4 
45.0 1260 966 12.52 8205 31.5 13.8 342 3731 189 4.6 3.5 87.7 1259 1 239 14 0.79 215. 33 109 7.8 
50.0 1400 107314.36 B&O 23.2 13.1 362 3761 170 4.1 3.2 87.9 139p 1 254 14 0.75 234. 36 118 8.3 

28 Sl 0” 108 $85 28 s1 P” 108 Ib 

------__ ---- ----_ 
El/u ELM ECll ECIVU: l k ET& LWsowlSUSpw(W-lP WiTfF-WET-OTEFWETW TW E-EBEN--FNlDflllT 

1.0 28 22 0.27 1209 4.9 103.6 0 0 0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 54 U 0.54 1710 b.9 73.3 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 81 67 0.82 2095 8.4 59.8 0 0 0 im.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 112 W 1.09 2420 9.7 51.8 32 360 134 116.7 102.0 31.b 59 53 46 182 9.24 23. 2 11 1.7 3 
4.5 126 100 1.22 2567 10.3 18.8 51 m  498 87.5 73.1 46.3 87 39 b3 114 5.78 25. 3 14 1.9 4 

5.0 140 111 1.36 2706 10.9 46.3 65 114B 787 71.2 3.4 51.4 109 31 74 w 4.56 P. 4 17 2.0 5 
5.5 154 122 1.50 2B3E 11.4 U.2 76 1432 lW4 60.3 49.0 59.8 129 i5 81 77 3.88 31. 5 19 2.2 5 
6.0 168 133 1.63 m  11.9 42.3 Bd 1668 1222 52.5 42.4 63.8 147 21 87 b8 3.U 33. 5 21 2.3 6 
6.5 182 115 1.77 3087 12.4 40.b 55 l&8 1387 46.5 37.4 6b.8 163 19 92 62 3.12 36. b 23 2.5 7 
7.0 196 156 1.91 32W 12.9 39.2 I@3 ZMB 1288 41.8 33.5 69.1 LB0 lb 96 

7.5 210 lb7 2.01 3316 13.3 37.8 110 2186 1202 37.9 30.4 71.0 195 15 lob 
8.0 224 178 2.18 326 13.8 36.6 117 2315 1127 34.7 27.8 72.6 211 13 103 
8.5 258 189 2.31 35%2 14.2 3.5 124 2429 lob0 32.1 25.6 74.0 2% 12 106 
9.0 252 200 2.45 3534 14.b 3.5 130 2530 1001 29.8 23.8 75.1 241 II lop 
9.5 266 211 2.59 373 15.0 33.6 1% 2b20 949 27.8 22.2 76.1 256 IO 112 

10.0 280 222 2.72 3832 15.4 32.8 142 2701 901 26.1 20.8 77.0 271 9 114 
10.5 m  233 2.86 3921 15.8 32.0 147 2775 858 24.5 19.5 77.7 285 9 117 
11.0 308 24S 2.99 40% lb.1 31.2 152 2B42 819 23.2 18.5 78.4 300 8 119 
11.5 322 2% 3.13 4111 lb.5 30.6 158 2902 784 22.0 17.5 79.0 314 B 121 
12.0 336 267 3.27 4200 lb.8 29.9 162 2958 751 1.9 lb.6 79.6 329 7 123 

13.0 364 289 3.n 4373 17.5 28.7 172 La37 693 19.0 15.1 80.5 3% 6 127 
14.0 392 311 3.81 4539 18.2 27.7 181 3141 M4 17.4 13.8 81.3 Z4 b 131 
15.0 4m 334 4.08 4699 18.8 26.8 190 3214 601 lb.2 12.8 82.0 415 5 134 
lb.0 44B a6 4.35 4Es 19.5 25.9 198 Jne sb3 14.9 11.9 82.5 443 5 138 
17.0 476 378 4.63 SON 20.1 25.1 ah ?a4 530 13.9 11.1 a.0 471 5 141 

18.0 S44 400 4.90 5152 20.b 24.4 213 336( so 13.1 10.4 B3.5 50 4 145 
19.0 532 422 5.17 5295 21.2 23.8 220 LX’9 474 12.3 9.8 83.8 528 4 148 
20.0 560 445 5.U 5434 21.7 i3.2 ZS 34b9 450 11.6 9.2 81.2 556 4 151 
25.0 7M 956 6.80 6413 24.3 20.7 2M 3b22 360 9.1 7.2 85.4 697 3 166 
30.0 B40 667 8.16 bb73 26.6 18.9 289 3723 300 7.5 b.0 86.3 838 2 im 
35.0 
40.0 
45.0 
50.0 

980 770 9.53 7217 28.8 17.5 315 3795 
lli% 889 1O.W m5 33.8 lb.4 33s 3049 
126b 1001 i2.a 8205 32.6 15.4 362 3891 
1w 1112 13.61 8660 24.4 14.7 313 s-24 

251 6.4 5.1 8b.8 978 2 193 
225 5.5 4.4 87.2 1118 2 206 
200 4.9 3.9 87.6 1259 1 218 
180 4.4 3.5 87.8 1399 1 230 

---- 
J &9 h&u hV lltv lld lwlu lw lkv - WIG l/k - 6 d 

57 2.87 38. 6 a 2.6 7 

53 2.60 41. 7 27 2.7 8 
SO 2.52 43. 7 28 2.8 9 
47 2.39 46. B 30 2.9 9 
45 2.27 1. 8 31 3.1 10 
43 2.17 SO. 8 33 3.2 11 

41 2.08 53. 9 34 3.3 11 
40 2.01 55. 9 36 3.4 12 
38 1.94 58. 10 37 3.5 I2 
37 1.87 60. 10 38 3.4 13 
36 1.82 a. 10 40 3.b 13 

34 I.72 b7. I1 42 3.8 14 
32 1.U 72. 12 U 4.0 15 
31 1.56 76. 12 47 4.1 lb 
30 1.49 81. 13 49 4.3 17 
28 1.43 85. 14 51 4.5 18 

27 1.S 89. 15 54 4.b 19 
26 1.34 94. 15 56 4.7 19 
26 1.30 98. lb 58 4.9 I 
22 1.13 119. 19 6S 5.5 24 
28 1.M 139. 23 78 6.1 27 

19 0.94 157. 26 88 6.b 
17 0.87 175. 29 97 7.1 
lb 0.81 191. 32 106 7.5 
15 0.77 208. 34 II4 7.9 

- “W lw ikv- I!& - 
I--______--_ 

EM as1 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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0153 28 Si on 140 Ce ZS Si am 144 * 28Siu14OC4 

____________________----------------------- 

P&R&METERS INDEPENDENT OF BGtlBCIRDINO ENERGY S./r 8A8mlEcnw P k Eln lmalmwRJswmw-LP w-LTEPwE7-8lmmEln’ T&l E-EuE8-8llElPnLl 
______-_-_-_______-_----------------------- 

ATGHIC NUMBERS: 2P= 14. 2T= 58. 2C= 72. (Hf) 
NEUTRON NU&!BERSI Ni== 14. NT= 82. NC= 96. 

1.0 28 P 0.34 lw 5.1 127.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
3.0 5b 47 0.I 1710 7.2 90.4 0 0 0 w.0 183.0 0.0 0 0 0 d n~m I-~ 0 6 fi~fi n 

- -.- 3.0 81 70 0.R a95 8.8 73.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. ; ; ii ; 
4.0 112 93 a9b 24m 10.2 4a9 0 0 0 180.0 Irn.0 0.0 0 0 0 n m m  n 0 fi n-0 fi 

CIpr*1/3= 3.037 AT+*l/3= 5.192 
REDUCED MASS NURSER= 23.33 AF’+AT=AC=168. 

INTERfiCTION RADIUS RINT-12.05 fm RO= 1.46 fm 

MFITTER HALF-DENSITY RADII Lfnl: 
CP= 3.10 CT= 5.87 CT+CP= 8.97 I?= 2.03 

EQUIVALENT SHARP SURFACE RCIDII Cfml: 
RP= 3.39 RT= 4.04 

COULGMB RADII Cfml: 
RCP= 3.39 RCT= 5.82 RC=RCP+RCT= 9.20 

BSS-COULOMB PGTENTIAL CIlcVl: 
VC(r)=1.438iZPrZT/r for r>RC 
VC(r)=VO-K+r++n for r<RC 
VO= 175.23 tlaV K= .14346 n=2.622 
VC(RINT)= 96.9 HeV 

FISSION-TKE= 123. nev 
CISYMM. FISSION-TKE= 77. ncv 

LIQUID DROP PCIRAMETERS: 
GA,,,‘,&= 0.917 tleV/fm**2 PROX-FACTOR= 23.36 t’leV 
L-R‘D= 80 tROTC\TING LIQUID DROP LIMIT) 
STIFFNESS PCIRAMETER C= 8.47 M&‘/Z**2 

MASS EXCESSES CMeV/c**Zl: 
PROJECTILE: -25.1 TFIRGET: -88.2 
CONPOUND NUC:LEUS: -55.1 

FUSION RELATED P&R&METERS: 
R-SARRIER=l0.84 fn VfRB)= 101.1 I’kV 
Q-VALUE= -58.1 nev 
L-CRITICAL= 88. 

+*********************************************. 

Y154 28 Si on 154 Sm 

PARAMETERS INDEPENDENT OF BOMECIRDING ENERGY 
______-----______-----~~~~~~~-----~~~~~~~~~ 

ATO?tIC NUI’BERS: 2P= 14. 2T= 62. 2C= 76.tOs) 
NEUTRON NU”BERS: NP= 14. NT= 92. NC=lOL. 

cIp**1/3= 3.037 AT++1/3= 5.340 
REDUCED MASS NUMBER= 23.69 AP+AT=CIC=lSZ. 

INTER#XTION RADIUS RINT=12.23 fm RO= 1.4A fm 

MATTER HALF-DENSITY RADII [fInI 
cP= 3.10 CT= 6.09 CT+CP= 9.19 C= 2.05 

EQUIVALENT SHCIRP SURFPlCE RADII Cfml: 
HP= 3.39 RT= 4.25 

COULOMR RADII Cfml: 
RCP= 3.39 RCT= 6.00 RC=RCP+RCT= 9.38 

HSS-COULOME POTENTIAL CHeVl: 
VCfr)=l.438iZP*ZT/r for r>RC 
VC(r)=VO-K*r+*n for r<RC 
VO= 183.43,IlcV K= .13718 nr2.638 
VC(RINT)= 102.1 tleV 

1.0 2s 24 0.22 1209 5.2 
2.0 54 47 04 1710 7.3 
3.0 84 71 0.70 2095 9.0 
4.0 112 95 0.93 2474 10.4 
4.5 126 107 1.04 a67 11.0 

5.0 I40 118 l.lb 274b 11.6 
5.5 154 137 1.24 age 12.2 
A0 lb8 142 1.39 29b5 12.7 
A5 IP 154 1.51 3387 13.2 
7.0 196 lbb 1.62 3101 13.7 

7.5 210 178 1.74 3316 14.2 
8.0 a4 190 1.a 3126 14.7 
8.5 w 201 1.97 353 15.1 
9.0 I52 213 2.09 3b34 15.5 
9.5 i&b W 2.21 3734 lb.0 

10.0 w 237 2.32 3832 lb.4 

13b.7 0 0 0 130.0 180.0 0.0 0 0 0 
966 0 0 0 183.0 180.0 0.0 0 0 0 
78.9 0 0 0 im.0 180.0 0.0 0 0 0 
68.3 0 0 0 180.0 180.0 0.0 0 0 0 
b4.4 27 209 10 134.0 125.5 23.0 70 56 50 

bl.1 s( bm 390 98.7 88.2 40.7 98 42 bb 
58.3 b9 1043 701 83.3 70.5 49.8 121 33 76 
5.8 82 1w 960 68.3 59.3 55.9 140 28 83 
S,b 94 lb14 1179 59.5 51.4 bo.2 159 23 88 
51.7 104 1838 1367 52.9 45.4 b3.b 176 20 93 

49.9 113 lW2 1292 47.6 40.8 bb.2 192 18 96 
48.3 122 2201 12ll 43.3 37.0 b8.3 208 lb 100 
lb9 130 2350 ltw 39.8 33.9 70.1 m  14 102 
45.b 137 2432 107b 36.7 31.3 71.6 W 13 lc6 
44.3 144 a01 1020 34.2 29.1 72.9 254 12 107 

43.2 151 2707 969 31.9 27.2 74.0 269 11 109 

FISSION-TKE= 131. MeV 
ASYMM. FISSION-TKE- 79. M&J 

LIQUID DROP PC)RAMETERS: 
GAIltlA= O.YOb MeV/fm*+2 PROX-FACTOR= 23.34 
L-RLD= 82 (ROTCITING LIQUID DROP LIMIT) 
STIFFNESS PC)RAMETER C= 8.35 MeV/2**2 

MF)SS EXCESSES CMeV/c+*21: 
PROJECTILE: -25.1 TARGET: -72.1 
CDMPOUND NUCLEUS: -42.5 

FUSION RELATED PfiRAHETERS: 
R-BARHIER=l1.01 fn V(RB)= 106.3 MrV 
Q-VALUE= -54.7 Plev 
L-CRITICAL= 90. 

k-&V 

- -.__ _. _ - _.- _ 
4.5 ub 105 1.08 25b7 10.8 bo.3 36 36s 137 118.4 107.4 33.8 74 52 53 217 9.33 10. 3 I2 1.5 4 

5.0 140 117 1.20 27% Ii.4 57.2 5b 794 493 94.8 79.5 44.6 I01 39 bs 139 5.94 23. 4 15 1.7 5 
5.5 154 laB 1.32 2838 12.0 51.5 71 1143 785 74.9 MS 52.6 122 32 77 110 4.70 25. 4 18 1.8 5 
A0 l&a 140 1.44 2%5 125 52.2 B1 1433 1015 b4.1 54.7 58.0 142 26 84 94 4.01 2%‘. 5 20 2.0 6 
AS 181 152 1.1 3067 13.0 50.1 P( lb77 1W 3.1 47.b U.9 1M 22 09 = 3.54 3% 6 21 2.1 7 
7.0 1% lb3 1.69 3201 13.5 48,3 lo) 1837 13% fro.0 42.3 65.0 177 19 91 7b 3.23 31. b 23 2.2 8 

7.5 210 175 1.81 231b 14.0 4b.7 112 ZMB 1167 45.1 3&O 67.4 193 17 97 70 2.93 33. 7 25 2.4 9 
8.0 334 187 1.93 34% 14.4 Is.2 121 m  1188 41.1 34.6 69.4 209 15 100 65 2.78 35. 7 n 2.5 10 
8.5 w 1sB 2.0 359 14.9 43.9 1% 23b5 1118 37.8 31.8 71.1 224 14 103 bl 2.61 37. 7 23 2.6 10 
9.0 252 2lO 2.17 3b34 15.3 42.b 135 2439 lC6b 35.0 29.3 72.5 W 13 1Ob 53 2.43 39. 8 30 2.7 11 
9.5 2% 222 2.29 3734 15.7 41.5 142 2ba loo0 32.5 n.3 73.7 2% 12 106 s 2.36 41. 8 31 2.8 12 

10.0 W W 2.41 3832 lb.1 40.4 I# 2b99 954 33.4 25.5 74.8 269 I1 110 53 2.25 43. 9 32 2.9 12 
10.5 294 M 2.8 3927 lb.5 39.5 1s 2789 9Q5 28.6 23.9 75.7 281 10 112 51 2.16 45. 9 34 3.0 13 
11.0 308 257 2.B 4020 lb.9 m.6 lb1 2871 861 27.0 22.6 76.5 299 9 114 49 2.03 47. 9 35 3.1 I4 
11.5 322 268 2.77 4111 17.3 37.7 lb7 Mb 826 Z5.5 21.3 77.2 313 9 116 47 2.01 49. 10 * 3.2 14 
12.0 336 w 2.89 4100 17.7 369 I72 3714 792 24.2 20.2 77.9 32% 8 118 4b 1.95 51. 10 37 3.3 15 

13.0 244 383 3.13 4373 18.4 35.5 183 3135 731 32.0 la3 79.0 357 7 121 43 1.83 55. 11 44 3.4 lb 
14.0 392 327 3.37 453? 19.1 34.2 193 3219 679 8.1 lb.8 80.0 385 7 125 41 1.74 59. 11 42 3.6 17 
lb0 Uo W 3.61 4b99 19.8 33.0 W WS bL3 18.5 15.5 80.7 414 b 124 39 1.65 62. 12 u 3.7 18 
IA0 4W 373 3.45 48% 20.4 33.0 212 3407 594 17.2 14.3 81.4 U2 b 131 37 1.53 bb. 13 16 3.9 19 
17.0 47b 397 4.09 soob 21.0 31.0 W 3476 559 l&O 13.4 82.0 471 5 133 36 1.52 70. 13 49 4.0 24 

18.0 544 420 4.33 5152 21.7 P.1 129 3537 528 15.0 12.5 82.5 499 5 13b 34 1.16 73. 14 51 4.2 21 
19.0 531 443 4.57 5295 22.2 29.3 237 3592 500 14.1 11.8 82.9 5-B 4 139 33 1.41 77. 15 53 4.3 22 
30.0 560 4b7 4.8l 5434 22.8 28.b 245 %41 475 13.3 11.1 83.3 55b 4 141 32 1.37 81. 15 s 4.4 23 
25.0 74) 583 AOl 6083 25.5 25.6 91 3824 W 10.4 8.7 84.8 697 3 153 2s 1.19 97. 19 b5 5.0 28 
30.0 840 700 7.22 bb73 23.0 23.3 313 3951 316 8.5 7.1 55.7 831 3 lb4 25 1.07 113. 22 74 5.5 32 

35.0 W 817 8.43 7217 30.2 21.6 341 4042 271 7.2 6.0 86.4 978 2 174 23 0.98 129. 25 %j b.0 
10.0 1120 935 9.b3 7725 32.3 20.2 368 4103 237 6.3 5.2 8b.9 1118 2 134 2! 0.91 143. 28 92 6.5 
6.0 1264 1050 10.8) 8205 34.2 19.1 393 4lb9 211 5.6 4.b 87.2 1253 2 1% 20 0.1 IS!. 31 100 6.9 
50.0 1404 llb7 12.04 8bbO %.l 18.1 416 4201 190 5.0 4.1 87.5 1399 1 w 19 0.8) 171. 35 108 7.3 

10.5 294 2W 2.U 3937 lb8 42.2 198 2803 923 3D.0 75.5 75.0 281 10 111 
11.0 244 241 2.8 4424 17.2 41.2 164 2591 851 28.2 24.0 75.9 298 10 113 
11.5 321 272 2.67 4111 17.6 W.3 170 2971 842 26.7 22.7 76.7 313 9 115 
12.0 W 384 2.79 4200 18.0 39.5 176 3X4 897 25.3 21.5 77.3 W 8 116 

13.0 3b4 308 3.42 4373 ia 37.9 187 3173 745 22.9 19.5 78.5 357 7 120 
14.0 392 332 3.25 4539 19.4 35.5 197 3281 692 21.0 17.8 79.5 385 7 123 
15.0 420 356 3.43 4b99 IQ.1 z6.3 207 3380 b4b 19.3 lb.4 80.3 414 b 125 
lb.0 448 379 3.71 m  20.7 34.2 217 34b3 605 17.9 15.2 81.0 212 b 128 
17.0 47b 493 3-R Joob 21.4 33.1 22b 3S37 570 lb.7 14.2 81.6 471 5 131 

18.0 544 424 4.18 5152 22.0 32.2 234 3603 538 15.6 13.3 32.2 499 5 133 
19.0 532 450 4.41 52% 22.6 31.4 243 3&’ 510 14.7 12.5 82.6 527 5 136 
20.0 544 474 4.W 5434 23.2 30.6 251 3714 484 13.9 11.8 83.1 55b 4 138 
75.0 700 592 5.81 W3 25.9 27.3 W 3915 387 10.8 9.2 84.6 b97 3 149 
3D.0 840 711 6.W bb73 28.4 25.0 al 4448 323 8.9 7.5 85.b 837 3 159 

35.0 980 829 8.12 7217 33.7 23.1 351 4143 276 7.5 6.4 86.2 918 2 168 
(0.0 ll2Q 943 9.28 7725 32.8 21.b 379 4214 242 6.5 5.5 8b.7 1118 2 177 
45.0 1240 1066 10.45 Sit6 34.8 20.4 404 42b9 215 5.8 4.9 87.1 1250 2 185 
50.0 1440 1185 11.61 @bO 3b.b 19.3 428 4313 193 5.2 4.4 87.4 13pp 1 194 

IlrVh lw RV - lwk l/h - c J d *r &v&s hv ?kv lkv 

ppRLEcf1l.E T=lmEa lxawam CRDI)IUIEIRSrSrm (ppwIIoDDIyIcIcEo(IERff I#EsL=lB 

0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 

312 l2.81 19. 3 12 1.5 4 

1M b.67 21. 4 15 1.7 5 
125 5.48 23. 4 17 1.8 6 
la5 4.2b 15. 5 19 2.0 7 
92 3.74 27. b 2l 2.1 8 
83 3.37 29. b 23 2.2 9 

77 3.10 31. b 24 2.3 10 
71 2.W 32. 7 26 2.4 11 
b7 2.70 34. 7 27 2.5 11 
b3 2.56 34. 8 29 2.6 12 
60 2.43 38. 8 30 2.7 13 

57 2.32 w. 8 32 2.8 14 
56 2.22 43. 9 P 2.9 14 
53 2.14 43. 9 34 3.0 15 
51 2.06 45. 10 35 3.1 lb 
49 1.99 47. 10 37 3.2 lb 

4b I.88 50. 11 39 3.3 18 
u I.78 54. II 41 3.5 19 
42 1.69 57. 12 43 3.6 20 
40 1.62 b1. 13 (6 3.8 22 
38 1.95 M. 13 48 3.9 23 

37 1.W 67. 14 W 4.0 34 
36 1.44 71. 15 52 4.2 25 
35 1.44 74. 15 54 4.3 2b 
30 1.22 50. 18 63 4.9 34 
27 1.09 lc6. 22 73 5.4 34 

25 1.04 119. 25 81 5.8 
33 0.93 132. 28 94 6.3 
21 0.87 Mb. 31 98 b.7 
20 0.82 158. 34 106 7.0 

- VI kv iw- llrv - 

EM 28Si 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

WI55 28 Si on 165 Ho 23Si m  145lb 28SimMilb 

____________________----------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/u ElmEalEc?w c k El0 lJM9ory(Sll8MW-iP W-lTD-WEI4TEFMElP TW E-5RBl-BlM-alUl 
___-_--_----__-----------~--~---~~-~~~~~~~~ -- 

ATGMIC NUHBERS: ZP= 14. ZT= 47. ZC= Sl.lTl? 
NEUTRON NUMBERS: NP= 14. NT= VS. NC=llZ. 

APr+l/S= 3.037 AT**1/3= 5.485 
REDUCED MASS NUMBER= 23.5’4 AP+AT=AC=193. 

INTERACTIGN RADIUS RINT=12.36 fm RO= 1.45 fm 

HATTER HALF-DENSITY RADII Cfml: 
CP= 3.10 CT= 6.25 CT+CP= 9.35 c= 2.07 

EGUIVALENT SHIK(P SURFACE RADII Ifml: 
HP= 3.39 RT= 6.41 

COULOMB RADII Cfml: 
RCP= 3.39 RCT= 6.15 RC:=RCP+RCT= 9.54 

BSS-COULOHR POTENTIAL [M&3: 
VC(r1=1.43SrZP*ZT/r for r:RC 
VC.(r)=VO-K*r+rn for rCRC 
VO= 194.53 HeV K= .13183 n=2.6bO 
VC(RINT)= 10’3.1 HeV 

FISSION-TKE= 144. tlev 
ASVHH. FISSIGN-TKE= 82. nev 

LIGUID DROP PARAMETERS: 
GAHHA= 0.9ClS MeV/ f m++2 PROX-FACTOR- 23.62 MeV 
L-RLD= 81 (ROTATING LIGUID DROP LIMIT) 
STIFFNESS PARAMETER C= 8.2& H&/Z+*2 

MASS EXCESSES CHeV/c*+Zl: 
PRGJECTILE: -25.1 TARGET: -63.7 
COMPOUND NUCLEUS: -26.7 

FUSION RELATED PARAMETERS: 
R-BARRIER=11.14 fm V(RB)= 113.7 MeV 
Q-VALUE= -42.1 MeV 
L-C.RITICAL= 91. 

1.0 28 24 0.22 1209 5.2 147.7 0 0 0 185.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 5b 48 0.44 1110 7.4 144.4 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 84 72 0.M 2095 9.1 85.3 0 0 0 180.0 l&O 0.0 0 4 0 0 0.00 0. 0 0 0.0 0 
4.0 112 % 0.88 2420 10.5 73.8 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 1% 105 0.99 2567 11.1 69.6 0 0 0 180.0 lBo.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 lb0 120 1.10 2706 11.7 M.1 43 429 1% 114.1 104.7 32.9 91 49 61 p2 8.16 20. 3 14 1.5 5 
5.5 ISI 132 1.21 2838 12.3 63.0 A3 844 532 90.3 80.7 44.9 116 38 72 152 5.78 ZZ. 4 lb 1.7 6 
A0 168 144 1.32 2%5 12.8 b0.3 78 1180 812 75.7 66.7 52.1 137 31 82 123 4.M 23. 5 19 1.8 7 
A5 182 156 1.43 3081 13.3 51.9 50 Mb3 1050 65.5 51.3 57.3 1% 24 83 1% 4.02 25. 5 21 2.0 8 
7.0 196 168 1.54 320( 13.9 55.8 101 1705 1253 51.8 SO.3 61.1 173 23 93 95 3.58 27. 6 22 2.1 8 

7.5 210 180 1.65 331b 14.3 53.9 111 1915 12% 51.9 45.0 b4.1 1% 20 96 86 3.26 29. b 24 2.2 9 
8.0 224 192 1.76 342b 14.8 52.2 120 29% 1255 47.0 40.7 bb.5 2a 18 100 80 3.02 31. 7 25 2.3 10 
8.5 238 243 1.87 2532 15.3 50.7 11 2259 1134 43.1 3?.2 48.5 2Z.2 lb 103 74 2.82 33. 7 27 2.4 11 
9.0 252 215 1.97 %34 15.7 49.2 1% I402 1071 39.7 34.2 70.1 238 I4 146 m  2.65 34. 8 28 2.5 12 
9.5 266 W 2.oB 3734 16.1 47.9 144 2530 1015 36.9 31.7 71.6 252 13 108 44 2.52 36. 8 30 2.6 12 

10.0 28) 239 2.19 3832 1b.b 4A.7 151 2Mb 9b4 34.4 29-A 72.8 268 12 ii0 A3 2.40 33. 8 31 2.7 13 
10.5 294 251 2.20 3927 17.0 45.6 158 2750 918 33.2 27.7 73.9 293 11 112 61 2.29 40. 9 32 2.8 14 
11.0 308 263 2.41 4920 17.4 U.5 lb4 2%5 876 30.3 26.1 74.8 2% 10 114 58 2.20 41. 9 3.3 2.9 15 
11.5 322 275 2.52 4111 17.8 43.6 170 2K31 838 28.7 24.6 75.7 312 10 115 56 2.12 43. 9 35 3.0 15 
12.0 3% 287 2.63 4iw 18.1 42.6 177 r)lO 803 27.2 21.3 76.4 327 9 117 54 2.05 45. 10 34 3.1 lb 

13.0 %4 311 2.55 4373 18.9 41.0 188 3150 742 24.b 21.1 77.7 354 8 lz0 51 1.92 48. 10 38 3.2 17 
14.0 392 335 3.07 )539 19.6 39.5 199 32?0 689 22.5 19.2 78.8 335 7 123 1(1 1.62 51. 11 40 3.4 19 
15.0 410 s9 3.29 4b9 10.3 38.1 299 a73 b43 20.7 17.7 w.7 413 7 126 4b 1.73 55. 12 43 3.5 20 
lb.0 448 393 3.51 4855 3.9 35.9 219 34b4 6M 19.1 IA4 80.4 442 b 123 U 1.65 98. 13 45 3.6 21 
17.0 47b 407 3.73 5OOb 21.A 35.8 228 351( 567 17.8 15.3 81.1 470 6 131 42 1.59 Al. 13 47 3.8 22 

18.0 501 431 3.95 5152 22.2 34.8 23? 3615 535 lb.7 14.3 81.7 499 5 133 40 1.52 64. 14 49 3.9 24 
19.0 531 455 4.17 52% 22.8 33.9 246 3079 507 15.7 13.4 82.2 527 5 136 39 1.47 b7. 15 51 4.0 25 
20.0 5bO 4W 4.39 5434 23.4 33.0 I54 37% 4W 14.8 12.7 82.b 555 5 138 38 1.42 70. 15 53 4.2 26 
25.0 700 See 5.49 b&3 26.2 29.5 293 3553 385 11.5 9.9 84.2 6% 4 148 33 1.24 ES. 18 b2 4.7 31 
30.0 840 718 6.9 6673 28.7 27.0 326 4097 321 9.4 8.1 85.3 337 3 153 29 1.11 loo. 22 71 5.2 35 

55.0 980 838 7.68 7217 31.0 25.0 357 42W 275 8.0 6.8 %.O 978 2 lb6 27 1.01 113. 25 80 5.7 
40.0 1120 958 8.78 7725 33.1 23.4 385 427? 241 b.9 5.9 86.5 1118 2 175 25 0.94 127. ZB W b.1 
45.0 1260 lo?? 9.87 8245 35.1 22.0 412 UM 214 6.1 5.2 86.9 1256 2 183 23 0.88 129. 31 91 b.5 
50.0 1400 1197 10.97 w 37.0 20.9 4% 43% 192 5.5 4.7 87.3 15% 2 190 22 0.83 151. 34 105 b.9 

#156 28 5’1 on 181 Ta 

------------__----------------------------- 

PARAHErERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ZB Si en 181 la ZB Si 04 181 la 

------____ 
a/u EM Em Eoult , k ET4 LWsBllRWlSWXllW-LP W-lTEF’+‘ET+TTETA’ T#I E-ERM--EN?BPNL? 

-___--I_- 

1.0 28 24 0.21 1109 5.3 NO.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATOMIC NUMBERS: ZP= 14. ZT= 73. ZC= 87. (Fr? 2.0 56 48 0.41 1710 7.5 113.8 0 0 0 185.0 180.0 0.0 0 0 0 0 0.00 0. 0 D 0.0 0 
NEUTRON NUMBERS: NP= 14. NT=lOS. NC=122. 3.0 84 73 0.62 2os5 9.2 92.9 0 0 0 18&o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

4.0 112 97 0.83 2420 10.6 80.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.0 0. 0 0 0.0 0 
cIF’**1,3= 3.037 AT*+1/3= 5.657 4.5 1% 109 0.93 2567 11.3 75.9 0 0 0 16.3.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.1) 0 
REDUCED MASS NUMBER= 24.25 AP+AT=AC=209. 

5.0 140 121 1.04 27% 11.9 72.0 27 175 0 138.9 132.3 20.6 83 5? 56 389 13.99 0. 3 13 1.4 4 
1NTERACTION RADIUS RINT=12.55 fm RO= 1.44 fm 5.5 154 132 1.14 2gJB 12.4 68.6 54 M, 344 10.3 94.5 38.3 110 U 70 1% A.% 20. 4 lb 1.6 5 

MATTER HALF-DENSITY RADII Ifml: 
CP= 3.10 CT= 6.47 C.T+CP= 9.57 E= 2.09 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 3.39 RT= b.62 

C:GIJLGMB RADI I C f m  I : 
RCPE 3. 39 RCT= a.35 RC=RC:P+RCT= 9.74 

BSS-C.OULOMB POTENTIAL IMeVl: 
VC(r?=l.rlSS*ZP+ZT/r for r>RC 
VC.<r )=VO-K*r*+n for rCRC 
VO= 207.05 MeV K= . 12478 n=2. b84 
VClRINT)= 117.1 MeV 

FISSION-TKE= 159. MeV 
ASVMH. FISSION-TKE= 8.5. rlrv 

LIQUID DRGP F’ARAMETERS: 
GAMMA= 0.904 MeV/ f m+C2 PROX-FACTOR= 23.79 MeV 
L-RLD= 75 (ROTATING LIQUID DROP LIMIT1 
STIFFNESS PARAMETER c:= 8.16 MeV/Z*+Z 

MASS EXCESSES CMeV/c**Zl: 
PROJECTILE: -25.1 TARGET: -46.0 
COMPOUND NUCLEUS: -3.2 

FUSION RELATED PARAMETERS: 
R-BARRIER=11.31 fm V(RB1= 121.9 M&J 
O-VALLlE= -67.9 MeV 
L-CRITICAL= 92. 

6.0 lb8 145 1.24 2965 13.0 b5.7 72 981 (50 84.9 7A3 47.6 132 34 80 149 5.26 22. 5 18 1.7 b 
A.5 182 154 1.55 3067 13.5 63.1 86 1297 909 ?2.6 b4.A 53.7 152 J) 87 125 4.40 24. 5 24 1.9 7 
7.0 1% 170 1.45 3101 14.0 60.8 98 15bl 1131 63.7 56.3 58.2 171 25 92 109 3.8b 25. 6 P 2.0 8 

7.5 210 152 1.55 331b 14.5 58.8 109 1790 1285 56.8 50.0 61.6 188 22 % 98 3.43 27. b 23 2.1 9 
8.0 224 194 IA 34% 15.0 54.9 118 19% 12C6 51.3 45.0 44.3 2M 20 100 59 3.19 29. 7 25 2.2 10 
8.5 23 2% 1.76 3532 15.5 55.2 127 21b7 1134 4b.8 41.0 bb.6 221 17 103 84 2.96 30. 7 26 2.3 11 
9.0 252 218 1.86 3b34 15.9 53.6 136 2323 1071 43.1 37.7 68.5 236 Lb 1% W 2.?8 32. 8 28 2.4 12 
9.5 ZM 230 1.9? 3734 lb3 52.2 1U 24b3 1015 39.9 24.9 70.0 252 14 Ice W 2.63 34. 8 29 2.5 12 

10.0 2W 242 2.07 = lb.8 54.9 151 2589 9b4 37.2 32.4 71.4 267 13 110 71 2.50 25. 8 J) 2.6 13 
10.5 2% 255 2.17 3927 17.2 49.7 158 2?CG 918 24.8 a.3 72.6 282 12 112 68 2.38 37. 9 31 2.7 14 
11.0 308 267 2.26 4420 L7.6 48.5 145 2807 876 32.7 28.5 73.b B? 11 114 65 2.29 38. 9 33 2.8 15 
11.5 322 279 2.28 4111 18.0 47.5 172 2991 gS 30.9 2b.9 74.b 311 11 lib 62 2.29 40. 9 34 2.8 15 
12.0 3% 291 2.43 4100 18.4 4b.S 178 2987 803 29.2 25.4 75.4 326 10 117 60 2.12 42. 10 35 2.9 lb 

120 344 315 2.69 4372 19.1 U.6 190 3140 741 26.4 23.0 76.8 395 9 126 56 1.99 45. 10 37 3.1 18 
14.0 392 339 2.99 4539 19.8 43.0 201 3271 688 24.1 20.9 TB.0 
15.0 420 %4 3.11 4b99 20.5 41.6 212 3SS5 442 22.2 19.2 78.9 
lb.0 448 388 3.31 = 21.2 40.2 222 3454 602 24.5 17.8 79.7 
17.0 476 412 3.52 fd& 21.9 39.0 232 3571 567 19.1 16.6 1.5 

18.0 5Ol 435 3.73 5152 23.5 37.9 242 3b49 535 17.9 15.5 81.1 
19.0 532 4bl 3.93 52% 23.1 3b.9 251 3718 507 lb.8 14.5 81.6 
ZQ.0 Sk0 485 4.14 5434 23.7 3b.0 259 3781 482 15.8 13.7 82.1 
25.0 700 6% 5.18 b&3 26.5 32.2 299 4018 385 12.3 10.7 83.9 
30.0 MO ?27 6.21 bb73 29.0 29.4 P( 4175 321 10.1 8.7 85.0 

35.0 980 849 7.25 m7 31.4 27.2 366 4m 275 8.5 7.4 85.7 

381 8 123 53 1.87 48. 11 40 3.2 19 
413 7 126 50 1.78 51. 12 42 3.4 20 
Ul 7 128 48 1.70 54. l2 44 3.5 22 
470 b 130 46 1.43 57. 13 44 3.b 23 

4% b 133 U 1.5 60. 14 48 3.8 24 
527 5 135 43 1.51 63. 14 50 3.9 25 
995 5 137 41 1.44 66. 15 52 4.0 2b 
6% 4 147 36 1.26 79. 18 61 4.5 S-2 
837 3 la 32 1.13 93. 21 70 5.0 36 

977 3 lb3 29 1.03 105. 24 W 5.5 
40.0 11% 970 8.23 7725 33.5 25.4 395 4372 241 7.4 b.4 9.3 1118 2 171 27 0.96 118. 27 87 5.9 
45.0 1244 1091 9.a 8205 35.6 24.0 422 4437 214 6.5 5.b 86.7 1258 2 178 25 0.90 13. 31 95 6.3 
50.0 1400 1212 10.35 8bdO 37.5 22.8 447 UBP 192 5.8 5.0 87.1 13% 2 185 24 0.84 142. y1 102 6.b 
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#157 28 Si on 197 Au 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATOMIC NUMBERSI ZP= 14. ZT- 79. ZC= 93. (Nr) 
NEUTRON NUMBERS: NP= 14. NT=llS. NC=132. 

AP+*l/3= 3.Q37 AT+*l/3= 5.819 
REDUCED MASS NUMBER= 24.52 AP+AT=AC=225. 

INTERACTION RADIUS RINT-12.72 fn RO= 1.44 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.10 CT= 6.68 CT+CP= 9.77 E- 2.12 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.39 RT= 6.83 

COULOMB RADII Cfml: 
RCP- 3.39 RCT- 6.55 RC-RCP+RCT= 9.93 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=l.438*ZP+ZT/r for r>RC 
VCtr)=VO-K*r**n for r<RC 
VO= 219.23 MeV K= .11813 n=2.707 
VC(RINT)= 125.0 MeV 

FISSION-TKE= 174. MeV 
ASYMM. FISSION-TKE= 89. IleV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.901 MeV/fmik+Z PROX-FACTOR= 23.94 MeV 
L-RLD= 49 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAHETER C= 8.07 M&/Z**2 

9.5 266 233 1.86 3734 lb.5 56.5 143 2387 loo9 43.1 38.1 ba4 250 lb 106 83 2.74 31. 8 28 2.3 12 

10.0 280 245 I.% 3832 17.0 55.1 151 2523 959 40.1 35.4 70.0 ad 14 111 79 2.60 33. 8 30 2.4 13 
10.5 w4 157 2.m 3927 17.4 53.7 158 2b47 913 37.5 33.0 71.3 281 13 113 75 2.48 34. 9 31 2.5 14 
11.0 308 m,  2.16 4020 17.8 52.5 16 2759 872 zs.2 31.0 72.4 2% 12 114 72 2.37 36. 9 32 2.6 14 
11.5 m  282 2.26 4111 18.2 51.4 173 2862 824 33.1 29.2 73.4 311 11 116 69 2.28 37. 9 33 2.6 15 
12.0 336 794 2.35 4200 18.6 50.3 179 2956 799 31.3 27.6 74.3 325 11 118 M 2.19 39. 10 34 2.7 lb 

13.0 364 319 2.56 4373 19.3 48.3 in 3122 737 B.3 24.9 75.9 3% 9 121 62 2.05 42. 10 37 2.9 18 
14.0 392 343 2.75 (539 20.1 46.5 201 3264 6% 25.8 22.6 77.1 334 8 123 58 1.93 45. 11 39 3.0 19 
15.0 420 3ba 2.94 4b99 20.8 45.0 215 3387 439 23.7 20.8 78.2 412 8 12b 55 1.83 48. 12 41 3.2 20 
16.0 448 392 3.14 - 21.4 43.5 2.25 3495 599 21.9 19.2 79.1 Ul 7 123 53 1.74 50. 12 43 3.3 22 
17.0 476 417 3.33 ZQOb 221 42.2 235 3990 564 20.4 17.9 79.8 470 6 131 50 1.67 53. 13 45 3.4 23 

18.0 so4 Ul 3.53 5152 22.7 41.0 245 3674 532 19.0 lb.7 80.5 4% 6 133 18 1.m 56. 14 47 3.6 24 
19.0 m  4bb 3.73 5295 23.4 40.0 B4 3750 504 17.9 15.7 81.1 526 6 135 47 1.54 59. I4 49 3.7 26 

MASS EXCESSES CMeV/cr*21: 20.0 560 4% 3.92 934 26.0 38.9 263 3817 479 lb.8 14.7 81.6 Bs 5 137 4s 1.49 61. 15 51 3.8 27 
PROJECTILEI -25.1 TARGET2 -28.6 25.0 700 613 4.90 bae3 2b.8 34.8 304 4075 383 13.1 11.4 83.5 696 4 Mb 39 1.29 75. 18 bo 4.3 32 
COMPOUND NUCLEUS: 31.7 30.0 840 7s 5.88 6673 29.4 31.8 340 4246 319 10.7 9.3 m-7 837 3 151 35 1.15 87. 21 69 4.8 37 

FUSION RELATED PARAMETERS: SS.0 9W 8JB 6.87 7217 31.7 29.4 373 43i9 274 9.0 7.9 85.5 977 3 161 32 1.05 99. 24 77 5.2 
R-BARRIER=l1.48 fm V(RB)= 130.1 McV 40.0 1120 981 7.85 772S 33.9 27.5 4Q3 44b4 239 7.8 6.8 8b.l 1118 2 lb8 W 0.97 111. 27 65 5.6 
Q-VALUE= -85.4 NeV 45.0 12b4 1103 8.83 6X6 36.0 2b.0 431 4531 213 6.9 6.0 86.6 125B 2 175 28 0.91 122. 30 93 6.0 
L-CRITICAL= 93. 50.0 1400 122b 9.81 8660 37.9 24.6 4!i7 4588 191 6.2 5.4 8b.9 1398 2 10 26 0.86 133. 33 101 6.4 

1.0 28 25 0.20 1209 5.4 174.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 56 49 0.39 1710 7.6 123.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 84 74 0.59 2095 9.3 100.5 0 0 0 180.0 Irn.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
4.0 112 96 0.78 2m 10.7 87.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 1% 110 0.88 25b7 11.4 82.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 140 LB 0.m m  12.0 77.9 0 0 0 180.0 lm.o 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
5.5 151 135 1.08 2838 12.6 74.3 43 3D 14 120.0 112.4 30.0 IO4 50 67 275 9.15 19. 4 15 1.3 5 
6.0 lb8 147 1.18 2965 13.1 71.1 b5 783 478 95.5 87.4 42.2 128 40 78 183 6.m 2Q. 5 17 1.5 6 
6.5 162 159 1.27 3087 13.7 b8.3 81 1119 759 80.6 72.8 49.7 149 33 86 147 4.87 22. 5 19 1.6 7 
7.0 1% 172 1.37 32Ot 14.2 65.8 94 MO7 1001 70.0 62.8 55.0 lb8 28 92 1% 4.18 24. 6 21 1.8 8 

7.5 210 184 1.47 3316 14.7 b3.b 1% lb% 1210 62.1 55.4 58.9 1% 24 % 112 3.72 25. 6 23 1.9 9 
8.0 224 1% 1.57 34% 15.2 61.6 116 1873 1159 a9 499.7 b2.1 2&3 21 100 lo2 3.33 27. 7 24 2.0 10 
8.5 238 208 1.67 3532 IS.6 59.7 12b 2061 1128 50.8 45.1 b4.b 219 19 IO3 94 3.12 28. 7 2b 2.1 10 
9.0 252 221 1.77 3&H 16.1 58.1 135 2235 lob5 4b.b 41.3 66.7 235 17 lob 88 2.92 30. 7 27 2.2 11 

0158 28 Si on 208 Pb 

PARAMETERS INDEPENDENT OF BGMBARDING ENERGY 
------------------------------------------- 

ATOMIC NUMBERS: ZP= 14. ZT= 82. ZC= 96.tCm) 
NEUTRON NUMBERS: NP= 14. NT=l24. NC3140. 

AP**l/3= 3.037 AT**l/3= 5.925 
REDUCED MASS NUMBER= 24.68 AP+AT=AC=236. 

INTERACTION RADIUS RINT=12.84 fm RO= 1.43 fm 

MATTER HALF-DENSITY RADII Efmla 
CP= 3.10 CT= 6.82 CT+CP= 9.91 E= 2.13 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.39 RT= 6.96 

COULOMB RADII Cfml: 
RCP= 3.39 RCT= 6.66 RC-RCP+RCT=10.05 

BSS-COULOMB POTENTIAL CMcVl: 
VC(~)=I.~~S+ZPIZT/~ for r>RC 
VC(r)=VO-K+r++n for r<RC 
VO= 224.72 MeV K= .11436 n-2.717 
VC(RINT)= 128.6 TleV 

FISSION-TKE= 182. MeV 
ASYMM. FISSION-TKE- 91. McV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.893 MeV/fm+*Z PROX-FACTOR= 23.88 MeV 
L-RLD- 68 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 8.02 Md.‘/Zc+2 

MASS EXCESSES CMeV/c+*23C 
PROJECTILE: -25.1 TARGET: -19.5 
COMPOUND NUCLEUS: 48.9 

FUSION RELATED PARAMETERS: 
R-BARRIER-11.58 fn V(RB)= 133.7 McV 
Q-VALUE= -93.5 Mev 
L-CRITICAL= 93. 

28 Si II 208 P) WSionXSPk 

- 

EL/r amEc#wlNc P k EM l.tWSllWStFU9WYlW-lP lpLTEP-WEl-OlEFUfiElA’ TW E-EREN--ENlBBtLLl 

1.0 28 25 0.19 1209 s.4 lrn.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
2.0 9 49 0.38 1710 7.6 127.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 84 74 038 2095 9.3 lo4.4 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 112 99 0.77 2uo 10.8 90.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
4.5 1% 111 0.86 2567 Il.4 Es.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

LO 148 123 0.96 2706 12.1 80.8 0 0 0 lm.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 IS4 1% 1.m 2838 12.7 77.1 37 2@ 63 Ea.8 122.3 25.6 lo2 52 66 336 10.90 18. 4 14 1.2 4 
6.0 ib8 148 1.15 29e 13.2 73.8 61 699 409 lm.5 92.8 39.7 126 42 77 203 6.56 19. 4 17 1.4 5 
6.5 182 lb4 1.25 3087 13.8 70.9 79 lo49 702 84.2 76.6 47.9 144 34 ES 159 5.12 21. 5 19 1.5 6 
7.0 1% 173 1.34 3M 14.3 68.3 93 1348 953 72.9 b55.8 53.6 167 W 91 135 4.35 23. 6 21 1.6 7 

7.5 210 165 1.44 3316 14.8 66.0 105 1607 1170 b4.4 57.9 51.8 185 25 96 119 3.84 24. 6 22 1.8 8 
8.0 224 197 1.54 34% 15.3 b3.9 116 1833 1202 57.9 51.8 61.1 202 22 lm 108 3.48 8. 7 24 1.9 9 
8.5 233 210 1.63 m  15.7 602.0 1% 2033 1131 52.6 4b.9 b3.7 218 28 103 im 3.20 27. 7 25 2.0 IO 
9.0 252 2Z 1.73 3b34 lb.2 boo.3 135 2210 1068 48.2 42.9 65.9 224 18 lob 93 2.98 28. i 27 2.1 12 
9.5 2b4 234 1.62 3734 16.6 58.6 143 pb8 1012 U.5 39.6 67.8 250 lb 108 87 2.81 w. 8 28 2.2 12 

10.0 280 247 1.92 3832 17.1 57.2 152 2510 %I 41.3 36.7 69.3 2b5 15 110 F3 2.65 31. 8 W 2.3 13 
10.5 294 259 2.M 3927 17.5 sb8 159 2b39 916 38.6 34.3 70.7 281 13 112 79 2.53 33. 9 30 2.4 14 
11.0 306 271 2.11 lozo 17.9 54.5 167 27% 874 3.2 32.1 71.9 29b 12 114 75 2.41 34. 9 32 2.5 15 
11.5 3z 281 2.21 4111 18.3 53.3 174 2863 a 34.1 30.2 72.9 310 12 116 72 2.32 36. 9 33 2.5 lb 
l3.0 36 296 2.33 4200 18.7 52.2 181 29bo mi 32.2 28.6 73.9 325 11 117 69 2.23 37. 10 34 2.6 17 

13.0 3b4 321 2.50 4373 19.5 50.1 193 3133 739 29.1 25.7 A.5 351 10 120 65 2.08 40. 10 36 2.8 is 
14.0 352 345 2.~ 639 20.2 48.3 205 3231 687 26.5 23.4 76.8 383 9 123 61 l.% 43. 11 38 2.9 20 
15.0 420 370 2.88 4b99 20.9 4b.7 217 34O9 Ml 24.3 21.5 77.8 412 8 125 58 1.86 45. 12 40 3.1 21 
16.0 448 3% 3.07 4955 21.6 45.2 228 3321 Ml 21.5 19.8 78.8 WI 7 128 55 1.77 48. 12 42 3.2 Z 
17.0 476 42O 3.2b SON 22.3 43.8 z1B 3b20 565 20.9 18.4 79.6 4b9 7 130 I 1.69 51. 13 U 3.3 24 

18.0 SO4 444 3.15 5152 22.9 42.6 248 3708 SJ) 19.5 17.2 80.2 4% 6 132 51 1.62 53. 14 4b 3.4 n 
19.0 532 4b9 3.8 529s 23.5 41.5 257 3787 5m ia lb.2 80.8 sab 6 13.4 49 1.55 5b. 14 48 3.6 2b 
20.0 so 494 3.81 5434 24.1 (0.4 2u 3851 4m 17.3 15.2 81.4 !Es 5 1% 47 1.51 59. 15 50 3.7 28 
25.0 700 617 4.m bW3 27.0 S.2 308 412S 381 13.4 11.8 85.3 b9b 4 1U 41 1.31 71. 18 59 4.2 34 
W.0 MO 140 5.76 6673 29.6 33.0 34S 4304 320 10.9 9.6 B1.5 837 3 152 36 1.17 83. 21 68 4.7 w 

35.0 984 864 6.72 7217 31.9 30.6 378 4431 274 9.2 8.1 85.4 977 3 159 33 1.m 93. 24 76 5.1 
10.0 1120 987 7.68 7725 34.1 a.6 103 452b 240 8.0 7.1 8b.o 1118 2 166 31 O.% 101. 27 84 5.5 
45.0 12bO 1111 8.M 8105 3b.2 X.9 437 1600 213 7.1 6.2 86.5 1358 2 172 w 0.92 114 30 92 5.9 
50.0 1400 Ii34 9.60 8660 38.2 25.6 161 4b59 192 6.3 5.6 86.8 1398 2 178 27 0.87 127. 33 W 6.2 

IWlu IWI IkU - IINk l/h - i J m  (n krkr mukv)*y - ws builev-lhv- 
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*C**+*********+*****~**********~**~**************~ 
28 Si on 2OY Hi 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

28 Si aa 209 Bi 28 Si an 209 Bi 

ATOMIC NUMBERS: ZP= 14. ZT= 83. ZC= Y7.(Bk) 
NEUTRON NUMBERS: NP= 14. NT=l26. NC=l40. 

APr*l/3= 3.037 AT*rl/B= 5.934 
REDUCED MASS NUMBER= 24.6Y AP+AT=AC=237. 

INTERACTION RADIUS RINT=12.85 fm RO= 1.43 fm 

MATTER HALF-DENSITY RAUII Cfml: 
CP= 3.10 CT- 6.83 CT+CP= Y.92 E= 2.13 

EGUIVALENT SHARP SURFACE RADII CfmI: 
RP= 3.39 RT= 6.97 

COULGMB RADII Cfml: 
RCP= 3.39 RCT= 6.6S RC=RCP+RCTs10.07 

BSS-COULOMB POTENTIAL ttleV1: 
VC(rl=1.43S*ZP+ZT/r for r:bRC: 
VC(r)=VO-ICrr**n for r<RC 
VO= 226.97 MeV K* .11367 n=2.722 
VC(RINT)= 13G.O M+V 

FISSION-IKE= 185. nev 
ASYMM. FISSION-TKE= 91. McV 

Lmurn DROP PARAMETERS: 
GAMMA= 0.896 MeV/fm*rZ PROX-FACTOR= 23.98 M&J 
L-RLD= 65 (ROTATING LIWUID DROP LIMIT) 
STIFFNESS PARAMETER C= 8.01 MeV/Z+r2 

1.0 28 23 0.19 1209 5.4 183.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 5b 49 0.38 1710 7.6 129.4 0 0 0 184.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 84 74 0.57 2093 9.4 1QS.b 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 112 99 0.7b 2424 10.8 91.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 126 111 0.45 2sb7 11.5 86.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 140 123 0.55 mb 12.1 81.8 0 0 0 130.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 154 1% 1.64 2839 12.7 78.0 33 227 17 131.1 la.0 23.0 loo 54 M 378 12.19 18. 4 14 1.2 4 
6.0 lb3 149 1.14 2965 13.2 74.7 59 b50 367 la22 95.b &4 I?5 43 77 214 b.81 19. 4 17 1.3 5 
b.5 182 lb0 1.23 3487 13.8 71.8 77 1005 bb4 86.1 78.5 47.0 147 35 85 lb.5 5.25 21. 5 19 1.5 6 
7.0 196 173 1.33 32(w 14.3 69.2 91 13B 918 74.3 b7.2 52.8 166 M 91 139 4.42 2Z. 6 20 1.b 7 

7.5 210 1% 1.42 3316 14.8 66.8 104 1510 1138 65.7 59.1 57.2 184 a 96 122 3.89 24. 6 22 1.7 8 
8.0 ZN 193 1.52 34% 15.3 b4.7 115 1799 1195 58.9 52.8 60.6 201 23 100 111 3.52 25. 7 24 1.9 9 
8.5 234 210 1.61 3532 15.7 b2.8 125 2#)1 1125 53.4 47.7 63.3 218 217 ltt3 102 3.23 27. 7 25 2.0 10 
9.0 252 222 1.71 3434 lb.2 bl.O 134 2180 lob2 49.0 43.6 b5.5 234 18 lob 95 3.01 28. 7 1 2.1 II 
9.5 2bh 235 1.80 3734 1b.b 99.4 143 2341 1OOh 45.2 40.2 b7.4 2% lb 109 W 2.83 r). 8 28 2.2 12 

10.0 280 247 l.W 3832 17.1 57.9 151 2185 9% 42.0 37.3 69.0 265 15 Ill 84 2.67 31. 8 29 2.3 13 
10.5 294 239 1.99 3927 17.5 56.5 159 2b15 910 39.2 34.8 70.4 280 I4 113 80 2.54 33. 9 M 2.4 14 
11.0 304 2%’ 2.09 a 17.9 %.2 It4 2734 8b9 3b.7 32.6 71.6 2% 13 115 76 2.43 34. 9 32 2.4 15 
11.5 322 281 2.18 4111 18.3 54.0 173 2842 1331 34.6 a.7 72.7 310 12 llb 73 2.33 36. 9 33 2.5 15 
12.0 336 296 2.28 4zw) 18.7 52.8 190 ml 797 32.7 29.0 73.6 325 II 118 71 2.24 37. 10 34 2.6 lb 

13.0 W 321 2.47 4373 19.5 50.7 193 3116 735 29.5 26.1 75.3 354 10 I21 bb 2.09 40. 10 9 2.8 18 
14.0 392 316 2.bb 4539 20.2 48.9 205 3X b83 26.8 23.7 A.6 383 9 124 62 1.97 43. 11 38 2.9 19 
15.0 420 370 2.85 4b99 20.9 47.2 21) 3395 b37 24.6 21.8 77.7 412 8 12b 59 1.86 45. 12 40 3.0 21 
lb.0 444 3R 3.0) (895 21.6 45.7 227 3509 §97 22.8 20.1 78.6 441 7 128 56 I.77 48. 12 42 3.2 22 
17.0 476 420 3.23 SOb 22.3 44.4 238 3609 562 21.2 18.7 79.4 169 7 130 53 1.70 51. 13 u 3.3 23 

MASS EXCESSES CMeV/c*+21: 
PROJECTILE: -25.1 TARGET: -16.5 
ICOMPOUND NUCLEUS: 54.0 

FUSIGN RELATED PARAMETERS: 
R-BARRIER=ll.SY fm V(RB)= 135.2 MeV 
G-VALUE= -95.6 nev 
L-CRITICAL= 93. 

18.0 504 444 3.42 5152 22.9 43.1 248 3698 531 19.8 17.5 So.1 498 b 132 51 1.63 8. I4 4b 3.4 25 
19.0 532 169 3.61 5295 23.5 42.0 237 3777 SM 18.5 lb.4 80.7 52b 6 134 49 1.57 55. 14 48 3.6 26 
20.0 560 494 3.80 5434 24.2 40.9 2bb 3849 478 17.5 15.4 81.3 553 5 136 48 1.51 59. 15 50 3.7 27 
25.0 700 617 4.75 b4%3 27.0 36.6 344 4120 382 13.5 12.0 83.2 b9b 4 145 41 1.31 71. 18 59 4.2 33 
30.0 840 741 5.70 M73 29.6 33.4 345 Uol 318 11.1 9.8 84.5 337 3 153 37 1.17 83. 21 t8 4.7 38 

35.0 Sgo 8b4 6.65 7217 32.0 30.9 378 4429 273 9.3 8.2 35.3 977 3 160 34 1.07 95. 24 76 5.1 
40.0 1120 PBB 7.60 T125 34.2 28.9 409 a B? 8.1 7.1 86.0 1118 2 lb7 31 0.99 106. 27 81 5.5 
45.0 1260 1111 8.54 810 36.2 27.3 437 1601 212 7.1 6.3 85.4 1258 2 173 29 0.92 117. 30 92 5.9 
50.0 1400 1235 9.49 8660 38.2 25.9 4b4 4661 191 b.4 5.6 86.8 1398 2 179 27 0.87 127. 33 99 6.2 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
__--___~---__---------~-~~~----~----~~----~ 

ATOMIC NUMBERS: ZP= 14. ZT= 92. ZC=iO6.( ) 
NEUTRON NUMBERS: NP= 14. NT=146. NC=l.b.G. 

AP**l/3= 3.037 AT+*l/3= b.lY7 
REDUCED MASS NUMBER= 25.05 AP+AT=AC=266. 

1NTERAC:TIGN RADIUS RINTsl3.13 fa HO= 1.42 fm 

MATTER HALF-DENSITY RADII Cfnl: 
CP= 3. 10 C.T= 7.16 CT+CP=1*.26 z= 2.16 

EGUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.39 RT- 7.30 

COULOMB RADII Cfml: 
RCp= 3.39 RCT= 4.YX RC=RCp+RCT=l0.37 

ESS-COULOMB POTENT I AL [Me’,]: 
VC(r1=1.43S*ZP+ZT/r fur r::RC 
VC(r)=Vcl-lc*r**n for r<Ri: 
VO= 243.62 MeV K= .10409 n=2.752 
VC(RINT)= 141.0 MeV 

FISSION-TKE= 209. MeV 
ASYMM. FISSION-TKE= Yt.. Mev 

LIGUID DROP PARAMETERS: 
GANMA= 0.882 MeV/frn**Z PROX-FACTOR= 23.YS MeV 
L-RLD= 49 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARANETER C= 7.YO MeV,Z++Z 

MASS EXCESSES CMeV/cc+Zl: 
PROJEC.TILE: -25.1 TARGET: 47.2 
COMPOUND NUC:LEUS: 115.4 

FUSION RELATED PARAMETERS: 
R-BARRIER=il.SL fm V(REl= 144.4 MaV 
G-VALUE= -93.3 ncv 
L-CRITICAL= 94. 

1.0 28 25 0.18 1209 5.5 m.8 0 0 0 18x0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 56 so 0.36 1710 7.7 143.4 0 0 0 180.0 140.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 84 75 0s 2095 9.5 117.1 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 112 100 0.71 2M 11.0 101.4 0 0 0 180.0 130.0 0.0 0 0 0 0 0.M 0. 0 0 0.0 0 
4.5 126 113 0.80 2567 11.6 95.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 140 125 0.89 27% 12.3 90.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 151 1s 0.98 2838 12.9 8b.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
6.0 lb8 150 1.07 %!i 13.4 82.8 43 344 114 124.7 118.7 27.7 118 SO 73 SZl 9.84 17. 4 lb 1.3 b 
6.5 162 lb3 1.15 3087 14.0 79.5 67 742 445 99.9 93.1 40.1 142 40 83 217 6.39 19. 5 IF 1.4 7 
7.0 19b 175 1.24 3101 14.5 76.7 84 lW1 729 PA.7 78.1 47.6 lb2 34 91 173 5.W 20. 5 20 1.6 8 

7.5 210 188 1.33 3316 15.0 74.1 98 1374 975 74.0 67.8 53.0 181 29 96 14 4.35 21. b 21 1.7 9 
8.0 224 230 1.42 34% 15.5 71.7 111 lb33 1179 bS.9 bO.0 57.1 199 25 100 132 3.8b 23. 6 23 1.8 10 
8.5 238 213 1.51 3532 lb.0 b9.b 122 1856 1110 59.5 54.0 60.3 21b 22 104 120 3.51 24. 7 24 1.9 12 
9.0 29 225 l&l 3631 lb.4 67.6 132 = 1048 54.2 49.1 62.9 232 20 107 110 3.24 25. 7 2b 2.0 13 
9.5 244 238 1.69 3734 lb.9 65.8 141 223S 993 49.9 45.1 65.1 244 18 109 103 3.02 27. 8 27 2.1 14 

10.0 28) 251 1.74 3832 17.3 b4.1 154 2397 943 16.2 41.7 bb.9 2b4 16 112 97 2.84 28. 8 28 2.2 14 
10.5 m  263 1.87 3927 17.8 62.6 159 2542 BPB 43.0 38.8 68.5 279 15 114 92 2.b9 29. 8 29 2.3 IS 
11.0 304 276 1.95 ulzo 18.2 (I.1 167 2674 857 40.3 36.3 b9.9 294 14 115 80 2.D 30. 9 31 2.3 lb 
11.5 322 288 2.04 4111 18.6 59.8 174 2795 sn, 37.9 34.1 71.1 309 13 117 84 2.45 32. 9 32 2.4 17 
12.0 33b 301 2.13 4200 19.0 56.5 182 29& 786 35.7 32.2 72.1 324 12 119 80 2.35 33. 9 33 2.5 I8 

13.0 364 326 2.31 4373 19.8 5b.2 1% 3101 725 32.1 28.9 73.9 353 11 121 75 2.19 35. 10 35 2.6 20 
14.0 392 Sl 2.49 4.W 20.5 9.2 208 3269 673 29.2 26.2 75.4 383 9 124 70 2.0 38. 11 37 2.8 21 
15.0 4’B 36 2.Y 4499 21.2 52.4 2p 3414 b29 26.8 24.0 76.6 412 8 126 bb 1.94 40. 11 39 2.9 23 
lb.0 444 401 2.84 m  21.9 50.7 232 3511 589 24.7 22.1 77.7 440 8 124 63 1.84 43. 12 41 3.0 24 
17.0 476 426 3.W2 SOL% 22.6 49.2 243 3553 995 22.9 20.6 78.5 4b9 7 130 b4 1.76 45. 13 43 3.2 26 

18.0 501 451 3.20 5152 23.2 47.8 253 3752 524 21.4 19.2 79.3 497 7 132 58 1.b9 48. 13 4.5 3.3 27 
19.0 % 47b 3.38 3295 23.9 165 263 3B41 196 20.1 18.0 80.0 52b 6 134 s 1.u Jo. 14 47 3.4 29 
20.0 560 501 3.56 5434 24.5 45.3 273 3921 471 18.9 lb.9 80.6 951 6 135 53 I.57 52. 15 49 3.5 30 
25.0 700 b2b 4.44 a 27.4 40.0.6 317 4ZZ4 377 14.6 13.1 82.7 696 4 144 4b 1.35 M. 18 54 4.0 36 
30.0 840 752 5.33 bb73 30.0 37.0 356 442b 314 11.9 10.7 84.0 %37 3 151 41 1.20 74. 21 M 4.4 42 

35.0 980 877 b.22 7217 32.4 34.3 390 4570 269 10.0 9.0 85.0 977 3 iv 37 1.10 85. 24 74 4.9 
40.0 1120 I@2 7.11 ,725 34.7 32.1 422 4b78 C?35 8.7 7.8 85.7 1118 2 lb3 35 1.01 95. 27 82 5.2 
45.0 l7A4 1127 7.99 8105 3b.8 34.2 452 47b2 zo9 7.7 6.9 86.2 1258 2 168 32 0.55 105. 30 W 5.6 
SO.0 1400 12% 8.88 WO 38.7 2U.7 479 4W 18B 6.8 6.1 86.6 1394 2 174 m  0.89 114. 33 97 5.9 

lkwu lw lkv - mvc l/h - x 3 J du Ir,da iw tkv thv -- WI l&v iw WJ - 
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#lb1 32 S un 12 C -32s u J2C 32s w 12c 

PARAHETERS INDEPENDENT OF BOMBARDINO ENERGY a/r Bwanoanr, k ETA ualzF#R8sm(wI~ e-LTEP4fETQlE9uaEln’ TW E-mm-uTBpaLl 

ATOMIC NUNBERSI ZP= 16. ZT= 6. 213 22. (Ti 1 
NEUTRGN NUMBERS: NP= 16. NT= 6. NC= 22. 

AP**i/3= 3.175 AT**l/3= 2.289 ELSCAT (22 do 
REDUCED MASS NUMBER= 8.73 AP+AT=AC= 44. 

INTERACTION RADIUS RINT= 9.04 fm RG= 1.65 fm 

tlf-TTER HALF-DENSITY RADII Cfnll 
CP= 3.27 CT= 2.12 CT+CP= 5.40 & 1.29 

EQUIVALENT SHARP SURFACE RADII Lfml: 
RP= 3.56 RT= 2.52 

&UULC@‘TE RADII TfmZ:  
RCP= 3.55 RCT= 2.51 RC=RCP+RCT= 4.07 

BSS-COULOME POTENTIAL CMeVl: 
VC(r)=l.438*ZP*ZT/r for r>RC 
VC(r)=VO-tc*r**n for r<RC 
vo= 31.73 MsV K= .09239 i-0=2.538 
VC(RINT)= 15.3 nd 

FISSION-TKE= 37. MeV 
ASYMH. FISSION-TKE= 29. MeV 

LIQUID DROP PARAMETERS: 
GAHMA- 0.952 McV/fm+*2 PROX-FACTOR= 15.40 MeV 
L-RLD= 43 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 22.07 M&/Z**2 

HASS EXCESSES CMeV/c**2ll 20.0 b40 I73 II.43 6110 8.3 2.4 14 24c6 368 3.3 1.4 87.4 a9 I 439 4 0.94 391. 21 m  3.8 7 
PROJECTILE: -25.6 TARGET: 0.0 25.0 8M 218 14.23 6952 9.3 3.0 83 Z444 294 4.2 1.1 81.9 739 1 WI 3 0.85 47b. 23 63 6.3 8 
COMPOUND NUCLEUS: -38.2 

FUSION RELATED PARAHETERS: 
R-BARRIER= 8.22 fm V(RB)= 15.6 HcV 
Q-VALUE= 12.6 tlev 
L-CRITICAL= 28. 

1.0 n 9 0.97 1382 1.9 III 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 64 17 I.14 19% 2.7 10.7 9 396 229 102.3 21.7 S.8 35 31 0 30 8.21 45. 0 0 2.3 1 
3.0 96 26 1.71 am 2.3 8.7 19 1181 ES9 48.7 12.7 b3.b 83 13 0 14 3.M b7. 0 0 2.7 2 
4.0 128 33 2.29 276s 3.8 7.b 26 186 1175 22-b a7 72.7 120 8 113 10 2.72 89. 4 14 2.9 2 
4.3 144 39 2.n 2934 4.0 7.1 29 1678 IZBO 28.0 7.3 76.0 127 1 128 9 2.47 100. 3 17 3.1 2 

a0 lb4 44 2.8b 3093 4.3 6.8 31 177b 1264 24.3 b.6 77.7 15( 6 140 8 2.27 Ill. 6 1 3.2 2 
3.3 116 48 3.14 2244 4.3 b-4 23 1833 1239 21.8 3.9 79.1 171 3 152 8 2.11 119. 6 23 3.3 3 
6.0 192 32 3.42 3389 4.7 b-2 3b 1920 la 19.7 3.3 BD.2 184 4 lb2 7 1.98 1%. 7 23 2.4 3 
b.3 108 37 3.71 33x0 4.9 3.9 38 1975 1133 17.9 4.9 81.0 201 4 174 7 1.88 141. 7 27 3.6 3 
7.0 224 bl 4.00 3661 3.1 3.7 40 iVY2 1052 lb.3 4.3 81.8 220 4 185 7 1.74 152. 8 29 2.7 3 

7.3 240 65 4.29 37% 3.2 5.3 41 2M 982 13.2 4.1 82.4 ~2% 3 196 6 1.70 163. 8 31 3.8 3 
a0 256 m  4s 2913 5.4 3.3 43 20% 921 14.1 3.8 82.9 253 3 iQ7 b 1.42 1b9. 9 33 3.9 4 
8.3 272 74 4.8b 4&Q 3.6 3.2 43 2129 8b4 13.2 3.6 83.4 269 3 218 6 1.57 180. 9 35 4.0 4 
9.0 a3 w 3.14 4l!i4 5.7 3.0 46 213b 818 12.4 3.4 83.8 285 3 224 b I.32 19% 10 37 4.1 4 
9.3 

10.0 
10.3 
11.0 
11.3 
12.0 

13.0 
14.0 
13.0 
lb.0 
17.0 

18.0 
l9.0 

304 833.4342b8 3.9 4.9 48 2181 77S 11.7 3.2 84.2 

320 87 3.71 1373 b.0 4.8 30 2x0 M 11.0 2.0 84.3 
336 nbmuee 6.2 4.7 31 2722 701 10.4 2.8 84.8 
39 9bb.204594 b.3 4.6 32 Z40 bb9 9.9 2.7 83.0 
3bS 100 6.37 4bm b.3 4.3 54 n5b MO 9.3 2.6 35.3 
38( 103 b.8b 4304 b-6 4.4 95 2271 (14 9.0 2.3 85.3 

4lb 113 7.43 499l b.9 4.2 3S 2291 566 8.3 2.3 85.9 
448 112 8.00 3187 7.1 4.0 ho 2320 526 7.7 2.1 8b.2 
480 131 8s 3371 7.4 3.9 63 2339 491 7.1 1.9 8b.4 
312 140 9.14 544 7.6 2.8 b3 2S 4b0 6.6 1.8 86.7 
5(( 148 9.71 -ml 7.9 3.7 67 i370 433 b.2 1.7 86.9 

376 137 LO.28 3ES3 8.1 3.6 70 2381 409 3.9 Lb 87.1 
608 l& 10.86 bca 8.3 3.3 R 2393 an 5.3 1.3 87.2 

302 2 239 3 1.47 201. 10 38 4.2 4 

318 2 249 3 1.42 211. 11 40 4.3 4 
331 2 260 3 1.38 222. 11 42 4.4 4 
E 2280 2270 3 3 1.3 1.31 23J. 222. 12 12 45 43 4.3 4.4 3 4 

302 2 291 3 1.24 247. 13 47 4.6 3 

II4 2 311 3 1.22 268. I4 50 4.8 3 
446 2 231 4 1.17 209. 13 s1 3.0 3 
419 1 351 4 1.12 2Dl. lb Y  3.1 b 
311 1 271 4 I.@ Dl. 17 59 3.3 b 
543 I 391 4 J.CG 341. 18 62 3.4 6 

575 1 411 4 1.01 s2. 19 b4 3.b 7 
607 1 m  k O.% 372. 10 b? 3.7 7 

Jo.0 960 262 17.14 7&Zb 10.3 2.8 92 24b9 215 3.4 0.9 88.3 959 I b42 3 0.77 tea 30 96 7.1 9 

35.0 llz0 305 20.04 8243 11.3 2.6 99 2437 210 2.9 0.8 88.3 1119 1 738 3 0.71 629. 35 108 7.6 
40.0 1280 249 22.83 8829 12.1 2.4 107 mw, 1W 2.6 0.7 88.7 1279 I 832 2 0.66 bm. 39 lz0 8.1 
45.0 1440 393 23.71 9277 12.8 2.3 113 2310 lb3 2.3 0.6 88.9 1440 0 9Z5 2 0.62 761. 44 131 ab 
SO.0 1600 43b 2U.S? e897 13.3 2.1 1% 2518 147 2.0 0.6 89.0 lb00 0 1019 2 0.59 819. 48 142 9.0 

11142 32s on 16 Q 3ZS WI lb0 32 s on lb 0 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-__---_-^___~__---__~~~~~~~~~~~~~~~~~~~~~~~ 

ATOMIC NUMBERS: ZP= 16. ZT= 8. ZC= 24. (Cr) 
NEUTRON NUHBERS: NP= 14. NT= 8. NC= 24. 

APs+1/3= 3.175 AT+*l/3= 2.520 ELSCAT (30 dee 
REDUCED MASS NUMBER= 10.67 AP+AT=AC= 48. 

INTERACTION RADIUS RINT= 9.29 fm RO= 1.63 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.27 CT= 2.42 GT+CP= 5.7OE= 1.39 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.56 RT= 2.78 

COULOMB RADII Cfml: 
RCP= 3.55 RCT= 2.78 RC=RCP+RCT= 6.33 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=l.43S*ZP+ZT/r for r>RC 
VC(r)=VO-K+r++n for r<RC 
vo= 40.74 HeV K= .11813 n-2.488 
VC(RINT)= 19.8 t’h?V 

FISSION-TKE= 39. nev 
ASYMM. FISSION-TKE= 35. PWJ 

LIQUID DROP PARANETERSI 
GAMMA- 0.952 MeV/fm**2 PROX-FACTOR= lb.& McV 
L-RLD= 47 (ROTATING LIQUID DROP LIHIT) 
STIFFNESS PARAMETER C- 18.14 II&‘/Z**2 

MASS EXCESSES CMcV/c**ZZ: 
PROJECTILE: -25.6 TARGET: -4.7 
COMPOUND NUCLEUS: -44.5 

18.0 516 
19.0 bm 
lo.0 MO 
25.0 800 
30.0 964 

FUSION RELATED PARAMETERS: LB.0 llzo 
R-BARRIER= 8.42 fm V(RB)= 20.3 M&J 40.0 1280 
Q-VALUE= 14.1 McV 45.0 1440 
L-CRITICAL- -4. 50.0 lb00 

1.0 22 
2.0 b4 
3.0 96 
4.0 128 
4.3 1u 

3.0 lb0 
3.3 I# 
b.0 192 
b.3 208 
7.0 in 

7.3 240 
8.0 2% 
8.3 272 
9.0 344 
9.3 a4 

10.0 320 
10.3 336 
11.0 351 
11.3 368 
12.0 381 

13.0 41b 
14.0 448 
15.0 4e7 
16.0 312 
17.0 544 

II 03 1382 2.3 20.2 0 0 0 180.0 160.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
21 l.oB 1951 2.3 14.3 8 240 lm 120.7 30.0 29.7 21 42 0 33 11.22 42. 0 0 2.4 1 
32 1.62 2294 4.0 11.6 22 1122 811 32.4 17.2 b2.3 W 17 0 19 3.93 bl. 0 0 2.8 2 
43 2.13 2765 4.7 10.1 Z 1544 1lM 25.3 11.6 72.4 118 10 110 14 2.87 82. 4 13 2.1 2 
4S 2.42 2324 4.9 9.3 35 lb82 1262 3x2 10.0 74.9 135 9 123 12 2.39 90. 3 18 3.2 3 

53 2.49 3093 3.2 9.0 3% 1793 1377 2b.4 8.7 76.8 153 7 134 11 2.37 100. b 21 3.4 3 
59 2.96 3244 3.3 8.6 41 14&I la4 23.3 7.8 78.3 170 6 145 11 2.24 110. b 23 3.3 3 
b4 3.22 5389 3.7 8.2 44 1951 1155 21.1 7.0 79.4 186 6 13b 10 2.06 110. 7 26 3.b 3 
b9 3.30 a518 3.9 J.9 47 2020 1103 19.2 b.4 80.4 203 3 lbb 9 1.93 127. 7 28 3.7 4 
75 3.n 24bl b.2 7.6 49 2073 1024 17.6 3.9 81.2 219 5 176 9 IS 137. 8 30 3.8 4 

60 4.04 3wo 6.4 7.4 31 2119 9% lb.3 3.4 81.9 235 4 18h 8 1.77 147. 8 22 4.0 4 
Es 4.31 3913 Lb 7.1 54 21b0 894 151 3.0 82.4 252 4 196 8 1.70 156. 9 34 4.1 4 
91 4.39 4iu 6.8 6.9 3b 2195 844 14.1 4.7 82.9 268 4 293 8 l.b3 Mb. 9 36 4.2 4 
96 4.85 4134 7.0 67 58 Zt2b 797 13.2 4.4 83.4 2% 3 21s 8 1.57 172. 10 37 4.3 3 

101 3.11 42&a 7.2 b.5 60 2S4 755 12.3 4.1 83.8 301 3224 7 I.51 181. 10 39 4.4 5 

107 3.38 43w 1.4 6.4 b2 2279 717 11.8 3.9 84.1 317 3 233 7 1.47 191. 11 41 4.3 5 
112 5.b3 4449 7.6 b.2 M 2X0 b83 11.2 3.7 84.4 333 3 243 7 1.44 201. 11 43 4.6 3 
117 3.92 4594 7.7 6.1 bb 2323 651 10.b 3.3 84.7 249 3 aZ 7 1.29 210. 12 u 4.7 5 
12.3 6.19 4b8 7.9 5.9 67 B41 b23 10.1 3.4 85.0 365 3 2bl b 1.a 215. 12 4b 4.8 b 
12a b.Y 4804 8.1 5.8 b9 E50 597 9.6 3.2 83.2 382 2 270 b 1.22 224. 13 48 4.9 6 

139 7.00 499l 8.4 3.6 72 Pes 561 8.8 2.9 35.6 414 2 188 b 1.2b 242. 14 I 5.0 6 
149 7.34 3187 8.7 L4 7b 2414 312 8.2 2.7 83.9 44b 2 3& 6 1.21 241. 13 34 5.2 6 
160 8.00 5371 9.0 3.2 W 243b 478 7.b 2.3 W.2 4m 2 321 6 I.lb 273. lb 37 3.4 7 
171 8sbl 3348 9.3 3.0 82 243b 448 7.1 2.4 86.5 510 2 241 5 1.12 291. 17 b0 3.3 7 
181 9.15 3721 9.6 4.9 84 2472 42X kb 2.2 &.7 342 2 239 5 LOB 310. 18 63 5.7 7 

192 9.b9 JBBB 9.9 4.8 87 2)88 394 b.2 2.1 8b.9 5l4 2 376 5 1.05 326. 18 63 3.9 8 
203 10.23 Ml 10.2 4.6 90 2501 371 5.9 2.0 87.1 607 1 392 5 1.01 338. 19 68 b.0 8 
213 10.77 b.210 10.4 4,3 B 2513 358 5.6 1.9 87.2 639 1 4lO 5 0.99 3s. 20 71 4.2 8 
2b7 13.4b bRz 11.7 4.0 101 2568 284 4.4 1.3 87.8 799 1 493 4 0.87 472. 25 84 6.8 10 
320 16.15 7b2b 12.8 3.7 115 2588 237 3.7 1.2 89.2 959 1 579 4 0.79 493. 29 97 7.5 11 

373 18.84 8248 l&8 3.4 125 2bO9 204 3.1 1.0 88.4 1119 1 Ml 4 0.73 5bo. 34 109 8.0 
427 21.34 so39 14.8 3.2 124 2b.H 179 2.7 0.9 88.6 1279 1 742 3 0.69 M. 3s I21 &b 
480 24.23 9377 13.7 3.0 142 263 159 2.4 0.8 89.8 1439 1 824 3 0.61 680. 43 122 9.1 
ST3 26.92 9897 lb.5 2.9 150 2b4b 143 2.2 0.7 88.9 1599 1 %4 3 0.61 m.  47 143 9.6 
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**++*+*****~****i*~~*********~************~******~ 
#163 32s on 27 c)l 

-_____________--________________________--- 
PARAWETERS INDEPENDENT OF BOMBARDlNO ENERGY 
-_________-_____________________________--- 

ATOMIC NUMBERS: ZP= 14. ZT= 13. ZC- 29.(h) 
NEUTRON NUMBERS: NP= 16. NT= 14. NC= 30. 

aPer 1 / 3= 3.175 ATrrl/3= 3.000 ELSCAT C57 des 
REDUCED MASS NUMBER- 14.64 AP+AT=ACu 59. 

INTERACTION RADIUS RINT= 9.82 fm RO= 1.59 Cm 

HATTER HALF-DENSITY RADII Cfml: 
CP= 3.27 CT= 3.05 CT+CP= 6.32 r= 1.58 

EQUIVALENT SHARP BURFACE RADII Cfmlr 
HP= 3.56 RT= 3.35 

COIJLGWR RADII tfnl: 
RCP= 3.55 RCT- 3.32 RC=RCP+RCT= 6.87 

BSS-COULOWB POTENTIAL CWeVl: 
VC(r>=1.438*ZPiZT/r for r>RC 
VC(r)=VO-K*r*cn for r<RC 
VCI= 61.31 WeV K= .15994 nz2.444 
VC(RINT)= 30.5 WeV 

FISSION-TKE= 45. wev 
ASYWW. FISSION-TKE= 45. wev 

LIQIJIU DROP PARAWETERS: 
GAWWA= 0.951 WeV/fmr+2 PROX-FACTOR= 18.87 WeV 
L-RLD= 56 (ROTATING LlQUlD DROP LIWIT) 
STIFFNESS PARAWETER C= 13.33 WeV/Ztr2 

WASS EXCESSES CMcV/c*+2lr 
PROJECTILE: -25.6 TARGET: -20.6 
COWPOIJND NUCLEUS: -58.2 

FUSIUN RELATED PARAWETERS: 
R-BARRIER= S.85 fm V(RE)= 31.6 WeV 
Q-VALUE= 11.9 wev 
L-CRITICAL= 47. 

as on 27n1 3zs I nrl 

Eur ElmKaKam P t Elfi W~SSlB1w1IP-lP lPilBLOET-MfWMEl4’ T&l E+Row1lBPllLl 

1.0 32 IS 0.48 1382 3.2 32.8 0 0 0 lao.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 M 29 a96 154 4.5 23.2 0 0 01llO.01al.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 96 44 1.44 2354 S.S 18.9 30 MS b92 64.3 29.1 9.9 69 27 0 34 4.44 19. 0 0 2.8 3 
4.0 128 W 1.92 276 h.4 16.4 44 1SlB 1134 41.2 le.8 69.4 112 lb 100 24 3.21 4b. 4 16 3.1 3 
4.5 144 b6 2.16 29% 6.8 15.4 W lb93 1231 35.1 lb.0 72.S 131 13 111 21 2,s 73. 5 19 3.2 4 

I1 121 19 2.Y 81. 5 22 3.4 4 

I”, ;$ 18 17 2.40 2.24 89. 95. 6 7 24 26 3.5 3.7 4 5 
s 147 16 2.11 103. 7 29 3.8 5 
7 155 15 2.00 111. s 31 3.9 5 

6 163 14 1.91 119. 8 33 4.1 5 
6 171 13 l.Bz 125. 9 34 4.2 b 
5 178 13 1.75 132. 9 36 4.3 b 
5 186 12 1.69 140. 10 38 4.4 b 
s 193 12 1.63 149. 10 40 4.5 b 

4 200 12 1.W IS). 10 42 4.6 7 
4 207 11 1.53 161. Jl 43 4.7 7 
4 214 II 1.49 lba 11 45 4.8 7 
4 221 II 1.45 172. 12 4b 4.9 8 
3 228 10 1.41 180. I2 w 5.0 8 

3 242 10 1.34 195. 13 51 5.2 8 
3 2% 9 1.29 206. I4 54 s.4 9 
3 268 9 1.24 m.  15 57 5.6 9 
2 281 9 1.19 m.  lb 60 5.8 10 
2 294 8 1.15 245. 17 63 5.9 10 

2 r)7 8 1.11 259. 18 66 6.1 10 
2 320 8 I.08 268. 18 63 6.3 11 
2 332 8 I.05 110. 19 71 6.4 11 
2 394 7 0.93 336. 24 84 7.2 13 
I 456 6 0.M 388. 28 97 7.8 15 

1 514 6 0.77 u2. 32 106 8.4 
1 573 5 0.72 482. 36 120 9.0 
I 630 5 0.68 529. 40 131 9.5 
I bm 5 0.64 513. U 142 10.0 

5.0 
5.5 
b.0 
b.5 
7.0 

160 73 2.40 3093 7.2 14.6 54 1832 1399 30.5 13.9 74.7 119 
176 81 2.44 3Z44 7.5 14.0 59 IHb 1307 27.0 12.3 76.5 144 
19Z 88 2.88 3389 7.8 13.4 62 au0 llee 11.3 11.1 77.9 184 
2% 95 3.12 398 8.2 12.8 M 2llo ii& 22.0 10.1 79.0 200 
224 1M 3.3b %bl 8.5 12.4 70 2188 l&27 20.1 9.2 79.9 217 

240 ii0 3.60 3750 a8 12.0 73 m7 958 ia6 as 80.7 234 
2% 117 3.84 39I5 9.1 11.6 76 2298 898 17.2 7.9 81.4 250 

7.5 
8.0 
8.5 272 l24 4.W 4@3b 9.3 11.2 80 2343 8(6 1b.l 7.3 82.0 267 
9.0 ZBB 131 4.33 41% 9.6 10.9 83 p)3 7B 15.0 6.9 82.5 283 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

13.0 
14.0 
15.0 
lb.0 
17.0 

304 139 4.51 42b8 9.9 10.6 8b 2419 

m  Mb 4.81 4379 10.1 10.4 8B ml 
335 154 s.c6 4&n 10.4 10.1 91 2440 
352 161 5.29 4S?t 10.6 9.9 94 ZLm 
368 lb0 s.53 4698 10.9 9.7 9b 2531 
384 176 5.77 4800 11.1 9.5 w 253 

416 190 b.25 4997 11.5 9.1 104 z592 
448 2% 6.73 5167 12.0 8.8 109 2b25 
480 220 7.21 5371 12.4 8.5 113 2653 
512 234 7.69 SMB 12.8 8.2 117 2678 
544 249 8.17 5721 13.2 7.9 121 27m 

$16 2b4 8.65 SBBB 13.6 7.7 125 2720 
608 278 9.13 ##I 14.0 7.5 129 2737 

7% 14.1 

71s l&4 
681 12.6 
653 12.0 
625 11.4 
5w 10.9 

513 10.0 
513 9.2 
W 8.6 
449 8.0 
422 7.5 

399 7.0 
378 6.7 

6.5 82.9 299 

6.1 83.3 31b 
5.8 63.7 222 
5.5 m.0 348 
5.2 34.3 354 
5.0 84.5 331 

4.6 65.0 413 
4.2 35.4 445 
3.9 85.7 477 
3.7 86.0 510 
3.4 86.3 512 

3.2 86.5 574 
3.0 86.7 b% 19.0 

M.0 640 293 9.61 6210 14.3 7.3 Ia 27% 359 6.3 2.9 6.9 b30 
25.0 800 3bb 12.02 6952 lb.0 b.6 151 2612 287 5.0 2.3 07.5 798 
30.0 960 439 14.42 7626 17.5 6.0 lb5 2851 239 4.1 1.9 87.9 959 

35.0 112J 513 lb.82 @48 18.9 5.5 180 2379 205 3.5 1.6 B8.2 1119 
40.0 rim 5Bb 19.22 sZ9 20.3 5.2 194 2900 179 3.1 1.4 88.5 1279 
45.0 1440 b59 21.63 9377 21.5 4.9 2ob 2915 159 2.7 1.2 88.6 1439 
50.0 1609 732 24.M B97 2-b 4.6 218 2923 143 2.4 1.1 88.8 1559 

32s 01 coca 32 S on 40 Ca 

-____-__--_--__--_--____________________--- 
PARAWETERS INDEPENDENT OF BOWEARDING ENERGY 
--___-____----_--_--____________________--- 

ATOWIC NUWBERS: ZP= lb. ZT= 20. ZC= 36. (Kr) 
NEUTRON NUWBERS: NP= 16. NT= 20. NC= 36. 

AP*+1/3= 3.175 AT*+1/3= 3.420 
REDUCED WASS NUWBER= 17.78 AP+AT=AC= 72. 

INTERACTION RADIUS RINT=lO.Ztl fm RO= 1.56 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.27 CT= 3.59 CT+CP= 6.87 c= 1.71 

n/u EusEcnEam, k El4 UkUSW793W@WlW-LP W-LlEP-WE7-ftTEfWETA’ T&l EQIDC-MlEtPRtT 
--- ----- 

1.0 32 18 0.40 1381 3.9 
2.0 64 36 0.79 19s 5.5 

50.4 0 0 0 180.0 180.0 0.0 
35.6 0 0 0 180.0 180.0 0.0 
29.1 2a 5b7 323 93.0 53.2 43.5 
25.2 W 1216 R)9 54.8 30.7 62.6 
23.8 56 1510 1104 45.8 25.6 67.1 

22.5 b-3 169b l2bi 39.4 22.0 70.3 
21.5 69 1648 1zBl 34.6 19.3 72.7 
20.6 7S 1974 1177 30.9 17.2 74.6 

0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 

uw 0 73 6.72 It. 0 0 2.4 2 
101 27 88 41 3.a 54. 4 15 2.8 3 
122 22 100 36 3.3 60. 4 18 2.9 4 

142 I8 110 32 2.95 67. 5 21 3.1 4 
161 15 119 29 2.69 74. 6 23 3.3 4 
179 13 127 27 2.49 79. b 26 3.4 5 
196 I2 134 25 2.33 84. 7 20 3.5 5 
213 II 141 24 2.20 91. 7 r) 3.7 6 

3.0 96 53 1.19 2394 6.7 
4.0 128 71 1.59 2765 7.8 
4.5 

5.0 
5.5 

lU 80 1.79 2934 8.2 

160 w 1.98 3093 a7 
176 98 2.18 3244 9.1 
I92 107 2.38 3389 9.5 
208 116 2.58 L52S 9.9 
22) 124 2.78 3f& 10.3 

240 133 2.98 3790 10.6 
a6 142 3.18 3915 11.0 
272 151 3.37 4c& 11.3 
288 lb0 3.57 4154 11.7 
304 lb9 3.77 4268 12.0 

320 178 3.97 4379 12.3 
336 107 4.17 44@ 126 

6.0 
6.5 19.8 80 2081 1oBb 27.9 15.5 76.1 

19.0 85 2172 1009 25.4 14.1 77.3 7.0 

7.5 EQUIVALENT SHARP SURFACE RADII Cfa,: 
HP= 3.56 RT= 3.85 

18.4 w 2251 941 23.3 13.0 78.3 
17.8 94 2320 882 21.6 12.0 79.2 
17.3 PB ml 83l 20.1 11.2 80.0 
lb.8 IO2 2434 764 18.8 10.4 80.6 
lb.3 1M 24B 743 17.6 9.8 81.2 

15.9 109 2526 7Ob 16.6 9.2 81.7 
15.5 113 2% b7.7 157 a7 82.2 

230 10 148 23 2.dB 98. 8 32 3.8 6 
247 9 154 22 1.99 104. S 34 3.9 6 8.0 

a5 8 lb0 21 1.90 IW. 9 35 4.1 7 
8 166 20 1.83 115. 9 37 4.2 7 

297 7 172 19 1.76 122. 10 39 4.3 7 

313 7 178 18 1.70 126. 10 41 4.4 8 
330 6 183 18 Lb4 133. 10 42 4.5 8 

15.2 lib 2600 b42 14.9 8.3 826 34b b 189 17 1.60 139. 11 4i 4.b 8 
14.9 110 2633 614 14.2 7.9 82.9 362 6 194 17 1.W 145. 11 45 4.7 8 

CGULOWP RADII Cfml: 
RCP= 3.55 RCT= 3.84 RC=RCP+RCT= 7.39 

9.0 
9.5 

10.0 
10.5 

RSS-COULOWB POTENTIAL cWeV1: 
VCtr)=1.438+ZP1ZT/r for r>RC 
VC’(r,=VO-Krrxrr, for r<RC 
VO= 87.71 WeV K= .191SO n=2.444 
VC:(RINT)= 44.8 WeV 

11.0 1sz 1% 4.37 Qp) 12.9 
11.5 3b8 2W 4.57 Us8 13.2 
12.0 w 213 4.76 4@5 13.5 

FISSION-TKE= 56. WeV 
ASVWW. FISSION-TKE= 55. wev 

LIQUID DROP PARAMETERS: 
GAWWA= 0.952 WeV/fmc+2 PROX-FACTOR= 20.49 
L-RLD= 6.4 (ROTATING LIQUID DROP LIWIT) 
STIFFNESS PARAWETER C= 11.04 W&/Z**2 

nc)SS EXCESSES CWrV/c*+21: 
PROJECTILE: -25.6 TARGET: -33. Cl 
COWPOUND NUC:LEUSs -56.1 

FUSION RELATED PARAWETERS: 
R-BARRIER- 9.21 fm V(RB)= 46.9 wov 
Q-VALUE= -2.5 wev 
L-CRITICAL= 57. 

14.5 123 2663 5a 13.5 7.5 63.3 379 5 2W lb 1.51 149. 12 47 4.8 9 

14.0 129 2715 S43 12.3 6.9 a.8 411 5 210 lb l.u 162. 13 50 5.0 9 
13.5 135 2M 50( 11.4 b.3 84.3 444 4 221 15 1.37 171. 14 53 5.2 10 
13.0 141 2796 470 10.5 5.9 81.7 476 4 231 14 1-a 184. 14 9 5.4 IO 
12.6 147 283Z Ul 9.8 5.5 85.1 508 4 241 14 1.27 193. IS W 5.6 II 
12.2 152 m  415 9.2 5.1 45.4 Y1 3 251 13 1.22 205. lb 61 5.8 11 

11.9 151 = 3% 8.6 4.8 85.7 5l3 3 261 13 1.18 213. 17 b4 5.9 12 
ii.6 ib2 2912 371 a2 4.5 85.9 645 3 no 12 1.14 225. 18 67 6.1 12 
11.3 167 2933 3S3 7.7 4.3 &.I 637 3 280 12 1.11 233. 18 69 b.3 13 
10.1 189 3014 ZBZ 6.1 3.4 87.0 798 2 327 II 0.94 281. 23 82 7.0 15 
9.2 289 M67 235 5.0 2.8 87.5 958 2 372 10 0.89 326. 26 94 7.7 17 

a5 228 3105 201 4.3 2.4 87.9 1118 2 416 9 0.82 366. 30 1% 8.3 
8.0 245 3133 176 3.7 2.1 88.1 1279 I 4w 8 0.76 403. 34 116 a9 
7.5 260 3155 1% 3.3 1.8 88.3 1439 I wo1 8 0.71 444. 38 127 9.4 
7.1 275 3172 141 3.0 1.6 88.5 1599 I 543 7 0.67 474. 42 137 9.9 

13.0 416 231 Lib 4997 14.0 
14.0 448 249 5.5b 5187 14.5 
15.0 a 2b7 5.95 5511 15.1 
lb.0 512 204 635 5S48 15.6 
17.0 544 3Q2 6.75 !I721 lb.0 

18.0 S7b 320 7.15 5888 lb.5 
19.0 64) 358 7.9) 4&l lb.9 

wev 

20.0 bw 356 7.94 6210 17.4 
2s.o a00 444 9.92 b%.l 19.4 
30.0 960 m  11.91 7b26 21.3 

a.0 1120 672 13.w 8248 23.0 
40.0 MO 711 IS.88 Bglp 24.6 
%.o 1440 800 17.s 9377 zbl 
50.0 Mm 889 19.85 9897 27.5 



486 W. W. WILCKE et al. Heavy-Ion Reaction Parameters 

TABLES. Reaction Parameters for Heavy-Ion Collisions 
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Wl65 32s on 56 Fe 32s H 5bFb 32s 01 5bh 

_____________-_-____----------------------- 
PARAMETERS INDEPENDENT GF BOMBARDING ENERGY ah ElmwEollw, k EM lWSUMStitlBcw1W-LP M’-LTEP-WElQTEFUlXEW WI E-5RU-fNlElPlLLT 
------------------------------------------- 

ATGWIC NUMBERS: ZP= lb. ZT- 26. ZC= 42.(Mo) 
NEUTRON NUMBERS: NP= 16. NT= 30. NC= 46. 

pIp**1/3= 3.175 AT**1 /3= 3.826 
REDUCED MASS NUMBER= 20.36 AP+AT=AC= 88. 

INTERACTION RADIUS RINTllG.72 fm RG= 1.53 fm 

MATTER HALF-DENSITY RADII cfm3: 
CP= 3.27 CT= 4.12 CT+CP= 7.39’ E= 1.82 

4.5 144 92 1.64 2934 9.4 

a0 160 102 1.m 3093 10.0 
5.5 176 112 2.01 3244 10.4 
6.0 192 122 2.19 3239 10.9 
6.5 206 132 2.37 3528 11.4 
7.0 224 143 2.55 3&l 11.8 

EQUIVALENT SHARP SURFACE RADII Cfml: 7.5 240 153 2.74 3790 12.2 
RP= 3.56 RT= 4.35 8.0 2% 163 2.92 3915 12.6 

COULOMB RADII Cfml: 
RCP= 3.55 RCT= 4.27 RC=RCP+RCT= 7.82 

8.5 272 173 3.10 49% 13.0 22.5 115 2486 5% 22.2 14.2 78.9 %3 9 144 27 2.02 90. 8 34 3.8 8 
9.0 238 183 3.18 4154 13.4 21.8 119 255S 845 20.7 13.2 79.6 279 9 149 26 1.94 95. 9 36 3.9 8 
9.5 m4 1% 3.47 4269 13.7 21.3 124 abo7 800 19.4 12.4 89.3 296 8 I54 25 l.% 99. 9 38 4.1 9 

10.0 324 201 3.65 4379 14.1 20.7 129 2659 760 18.3 11.7 83.8 313 7 158 24 1.86 104. 10 39 4.2 9 
10.5 336 214 3.33 448S 14.4 26.2 133 2705 724 17.3 11.0 81.4 329 7 163 24 1.74 108. 10 41 4.3 10 
11.0 352 224 4.01 4594 14.8 19.8 137 Zl47 691 16.4 10.4 81.8 345 7 167 23 1.69 113. 10 42 4.4 10 
11.5 358 234 4.20 46% 15.1 19.3 141 27% bbl 15.6 9.9 82.2 %2 6 171 22 1.u 119. 11 44 4.5 10 
12.0 3a4 244 4.23 4800 15.4 18.9 145 2821 &I4 14.8 9.5 82.6 378 6 175 22 1.59 122. 11 45 4.6 11 

13.0 416 265 4.74 4997 16.1 :a2 153 2m4 a5 13.6 8.6 a.2 411 5 1M 20 1.51 132. 12 44 4.8 11 
14.0 4W 285 5.11 5187 lb.7 17.5 lb6 2937 542 12.5 7.9 63.8 443 5 I92 20 1.44 141. 13 51 5.0 12 
15.0 4% 365 5.47 5371 17.3 lb.9 167 2983 507 11.6 7.4 81.2 475 s 200 19 I.38 IW. 14 54 5.2 13 
16.0 512 326 5.34 5648 17.8 lb.4 t74 a24 475 10.8 6.9 81.6 EO8 4 207 18 1.33 159. 15 56 5.3 13 
17.0 544 346 6.2Q 5721 18.4 15.9 187 3059 447 10.1 6.4 85.0 540 4 215 17 I.28 166. 15 59 5.5 14 

BSS-CGULOMB POTENTIAL CMeVl: 
VC(r)=1.438+ZP+ZT/r for r:,RC 
VC(r)=VO-K+P*+n for r<RC 
VO= 107.54 MeV K= .19692 n=2.460 
VC:(RINT)= 55.8 McV 

FISSION-TKE= 65. Pi&! 
ASYMM. FISSION-TKE= 61. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.948 MoV/fm**2 PROX-FACTOR= 21.73 MeV 
L-RLD= 75 (RUTFIlING LIQUID DRGP LIMIT) 
STIFFNESS PARAMETER C= 9.68 M&‘/Z+*2 

MASS EXCESSES LMeV/c**21: 
PROJECTILE: -25.6 TARGET: -61.4 
COMPOUND NUCLEUS: -74.2 30.0 960 611 10.94 7626 24.4 12.0 249 3301 B3 5.5 3.5 87.3 958 2 306 13 0.93 2u. 25 PO 7.4 21 

FUSIGN RELATED PARAMETERS: 35.0 1129 713 12.77 6Z48 2b.3 11.1 271 3250 217 4.7 3.0 87.7 1118 2 3% 12 0.65 361. 29 101 8.0 
R-BARRIER= 9.60 fm V(RB)= 58.4 MeV 40.0 1280 815 14.59 8829 28.2 10.4 291 338) 1% 4.1 2.6 88.0 1279 I no 11 0.79 353. 37 111 8.5 
Q-VALUE- -12.8 II& 65.0 1440 916 lb.42 9377 29.9 9.8 310 3410 lb9 3.6 2.3 88.2 1439 1 4001 10 0.75 363. 36 122 9.1 
L-CRITICAL= 68. 50.0 1600 1018 18.24 9897 31.5 9.3 328 3431 152 3.2 2.1 88.4 1599 1 431 10 0.79 370. 40 132 9.6 

1.0 32 20 0.36 1381 4.5 65.5 0 0 0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 64 41 0.73 I%4 6.3 463 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 96 61 1.09 2% 7.7 37.8 24 333 122 114.9 80.6 32.5 33 b3 33 129 9.59 34. 1 2 2.1 2 
4.0 1% 81 1.4b 276 8.9 32.8 53 1175 819 63.0 41.0 58.5 % 32 79 5s 4.23 u. 4 15 2.5 4 

30.9 63 I452 1049 52.1 33.6 b4.0 118 26 91 49 3.66 50. 4 18 2.7 4 

29.3 72 1673 1233 44.5 ‘B.6 67.8 139 21 101 u 3.23 a. 5 20 2.8 5 
27.9 79 1852 1353 35.8 24.9 70.6 158 18 149 39 2.92 60. 5 23 3.0 5 
26.7 86 me3 1268 34.5 22.1 72.7 i7b 16 116 36 2.69 b5. 6 25 3.2 6 
25.7 92 2136 1170 31.0 19.9 74.5 1% 14 122 34 2.50 70. 6 27 3.3 6 
24.8 98 2238 1084 28.2 18.0 75.9 212 12 lia 32 2.35 75. 7 29 3.4 7 

23.9 104 Xm 1014 25.9 16.5 77.1 229 11 134 30 2.22 80. 7 31 3.6 7 
23.2 109 2414 5% 23.9 15.3 78.0 246 IO 137 29 2.11 %. 8 33 3.7 7 

18.0 576 367 6.57 5389 18.9 15.4 186 3794 422 9.5 6.0 65.3 572 4 227 17 1.24 174. lb 62 5.7 15 
19.0 bW 387 6.93 bo51 19.4 15.0 192 3119 499 8.9 5.7 65.5 bC6 3 233 lb 1.29 153. 17 64 5.8 15 
20.0 640 407 7.30 MO 19.9 14.6 198 3144 380 a4 5.4 95.8 637 3 237 lb 1.17 190. 18 67 6.0 16 
25.0 800 509 9.12 6952 22.3 13.1 225 al P( 6.7 4.2 86.7 798 2 272 14 1.03 728. 21 79 b.7 19 

0166 32s on 63 Cu 3zs # &lb PS 0” 63cu 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 16. ZT= 29. ZC= 45.(Rh) 
NEUTRON NUMBERS: NP= 16. NT= 34. NC= 50. 

AP+*l/3= 3.175 AT**l/B= 3.979 
REDUCED MASS NUMBER= 21.22 AP+AT=AC= 95. 

INTERACTION RADIUS RINT=lO.SS fm RO= 1.52 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.27 CT= 4.31 CT+CP= 7.59 F= 1.84 

EQUIVALENT SHARP SURFACE RADII Cfsl: 
RP= 3.56 RT- 4.$3 

COULOMB RADII Cfml: 
RCP= 3.55 RCT= 4.45 RC=RCP+RCT= 8.00 

BSS-COULOMB POTENTIAL [McVl: 
VC(r)=l.438rZPrZT/r for r>RC 
VC(r)-VO-K+r+*n for r<RC 
VO= 117.17 MtV K= .19791 n=2.472 
VC(RINT)= 61.3 McV 

FISSIGN-TKE= 70. ncv 
ASYMM. FISSION-TKE= 64. MeV 

LIQUID DROP PARAMETERS: 
[3AMMA= 0.947 NeV/frn+*2 PROX-FACTOR- 22.15 MeV 
L-RLD= 77 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 9.30 tlcV/Z**2 

MASS EXCESSES CMcV/c**21: 
PROJECTILES -25.6 TARQET: -b5.2 
COMPOUND NUCLEUS: -80.0 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.74 fm V(RB)= 64.2 McV 
Q-VALUE- -10.8 IleV 
L-CRITICAL= 72. 

1.0 32 
2.0 64 
3.0 96 
4.0 125 
4.5 1u 

5.0 lb0 
5.5 176 
b.0 1% 
6.5 a8 
7.0 n4 

7.5 240 
a0 256 
a5 272 
9.0 288 
9.5 204 

10.0 310 
10.5 336 
11.0 2x7 
11.5 w 
12.0 381 

13.0 416 
14.0 448 
15.0 4m 
16.0 t12 
17.0 5u 

18.0 516 
19.0 60s 
20.0 640 
25.0 800 
37.0 960 

a.0 1120 
w.0 1280 
45.0 1449 
50.0 iwo 

21 0.35 1382 4.6 73.1 0 0 0 lsl.0 166.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
62 0.69 1951 6.6 51.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
64 1.M 2394 8.0 42.2 17 I59 0 137.2 168.3 21.4 22 74 0 219 15.02 0. 0 0 2.1 3 
85 1.38 2765 9.3 36.5 53 1069 726 b9.0 47.1 55.5 91 37 75 69 4.63 41. 3 I4 2.5 4 
95 1.56 2934 9.8 34.4 64 1371 916 56.5 38.2 61.7 115 29 BB 58 3.88 4b. 4 17 2.7 4 

1% 1.73 20% 10.4 32.7 73 lb11 1176 43.0 32.3 66.0 136 24 9s 50 3.39 51. 5 2Q 2.8 5 
117 1.94 3211 10.9 31.2 62 1537 1249 41.8 28.0 69.1 156 20 lob 45 3.05 9. 5 22 3.0 6 
127 2.08 3389 11.4 29.8 W 1911 12% 37.0 24.8 71.5 175 17 113 41 2.79 61. 6 24 3.1 6 
138 2.25 3523 11.8 28.7 % 2105 1187 23.3 22.2 73.4 I93 IS 119 38 2.59 44. 6 27 3.3 b 
149 2.42 %bl 12.3 27.6 102 2Y& 1102 30.2 20.1 74.9 210 14 125 36 2.43 70. 7 24 3.4 7 

159 2.60 3790 12.7 26.7 106 2328 1029 27.6 18.4 76.2 228 12 130 34 2.29 75. 7 m  3.5 7 
170 2.77 3915 13.1 25.8 114 2417 964 25.5 17.0 77.3 245 II 135 32 2.18 79. 8 32 3.7 8 
163 2.94 403b 13.5 25.1 120 2496 908 23.7 15.7 78.2 262 10 139 31 2.08 34. 8 34 3.8 8 
191 3.12 4151 13.9 24.4 125 25bb 657 22.1 14.7 79.0 279 9 IU 39 1.99 88. 9 35 3.9 9 
ZM 3.29 4268 14.3 23.7 130 2628 812 20.7 13.8 79.7 295 9 148 28 1.91 93. 9 37 4.0 9 

212 3.Y 4379 14.7 23.1 135 2684 771 19.5 12.9 80.3 312 8 153 n 1.85 96. 10 39 4.1 10 
al 3.63 u8a 15.0 22.5 139 2735 735 18.4 12.2 30.8 328 8 151 26 1.74 101. IO 49 4.2 10 
233 3.81 4594 15.4 22.0 144 2781 701 L7.4 11.6 81.3 345 7 161 26 1.73 106. 10 42 4.3 10 
2U 3.98 4b% 15.7 21.5 148 2823 671 16.5 11.0 81.7 
255 4.15 4@6 16.1 21.1 152 2561 643 15.8 10.5 82.1 

nb 4.50 4997 16.7 20.3 161 2927 593 14.4 9.5 82.6 
297 4.85 5187 17.4 19.5 168 2987 551 13.2 8.8 s3.4 
318 5.19 371 18.0 18.9 176 3958 514 12.3 8.1 83.9 
348 5.54 5548 18.6 18.3 153 3632 482 11.4 7.6 84.3 
3bl 5.m 5721 19.1 17.7 1% 3124 454 10.7 7.1 84.7 

282 6.23 58S8 19.7 17.2 1% 3156 428 10.0 6.7 6ti.O 
WI 6.58 6Ml 29.2 lb.8 253 3186 106 9.5 6.3 45.3 
424 6.92 MO 20.8 lb.3 209 3213 255 8.9 5.9 85.5 
531 8.65 bsS 23.2 14.6 Pg 3318 238 7.0 4.7 86.5 
637 10.38 7626 25.4 13.3 263 3388 257 5.8 3.9 87.1 

xi 7 lb5 2s 1.68 110. 11 43 4.4 I1 
379 6 lb9 24 1.u DC 11 45 4.5 11 

410 6 176 2.3 1.55 122. I2 47 4.7 12 
443 5 154 22 1.48 123. 13 50 4.9 13 
475 5 191 21 1.41 139. 14 53 5.1 13 
507 5 1% 20 1.36 147. I4 56 5.3 14 
5m 4 2s 19 1.31 154. 15 58 5.4 15 

572 4 211 19 1.27 161. 16 bl 5.6 lb 
bc4 4 218 18 1.23 170. 17 63 5.7 16 
631 3 215 18 1.19 177. 17 b6 5.9 17 
797 3 256 lb 1.46 213. 21 77 6.6 20 
958 2 287 I4 0.95 248. 25 w 7.3 22 

743 12.11 m  27.5 12.3 2% 3437 28 4.9 3.3 57.5 1118 2 316 13 0.87 278. 28 99 7.9 
349 13.85 8829 29.4 1l.b X5 3474 192 4.3 2.9 37.9 1279 2 344 I2 0.61 306. 32 110 3.4 
W 15.58 9377 31.1 10.9 a 3543 171 3.8 2.5 88.1 1439 I 372 11 0.76 337. s 120 8.9 

lOb1 17.31 9897 32.8 10.3 347 3516 154 3.4 2.3 88.3 15% 1 399 II 0.72 263. 39 12s 9.4 
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4i167 32s on Y2 MO 32s m  nil0 32s 01 921b 

-- ____-------_-______-----~~--~~-~~~~~-- ----- 

PARAMETERS INDEPENDENT OF BOMBARDING ENEHGY Euu Elm Kn Eom P L nn UWIWWI~BR~I~~~W-LP PPLTEP-PET-~~~~~IUET~ TW E-EREN--B(mPikLT 
-- ____--------___-__------~-~-~~~-------...~~~~ - 

1.0 32 24 0.28 1383 5.2 IC6.8 0 0 0 lm.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
FITDMIC NUHBERS: ZP= 16. ZT= 45. ZC= 58.(Ce) 2.0 b4 47 0.56 1554 1.3 1.0 0 0 0 180.0 i80.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NUtlEERS: NP= 16. NT= SO. NC= 66. 3.0 9b 71 0.84 m  9.0 61.1 0 0 0 180.0 lso.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

4.0 lz8 93 1.13 2765 10.4 52.9 40 483 za 106.2 Es.9 369 b5 63 52 198 7.77 32. 2 I1 1.8 3 
pIp**1/3= 3.175 CITc*l/3= 4.514 4.5 144 107 1.27 2934 11.0 49.9 58 897 511 81.S 63.4 w.2 97 47 72 iw 5.33 3b. 3 15 2.0 4 
REDUCED MCISS NUNBER= 23.74 AP+RT=AC.=124. 

5.0 
INTERACTION R&DIUS RINT=11.46 fm RQ= 1.49 fm 5.5 

6.0 
PIfiTTER WLF-DENSITY tWDI1 Efmli 6.5 
CP= 3.27 CT= 5.00 CT+CP= 8.28 C= 1.98 7.0 

84b bb.9 51.2 5b.s 123 37 
1070 57.0 43.3 61.5 16 31 

160 119 1.41 3093 11.6 47.3 72 1127 
176 131 1.55 3244 12.2 4.1 83 1196 
in 142 1.69 3389 12.7 43.2 93 1719 
206 1% 1.83 3528 13.2 41.5 tm 1poB 
m  166 I.97 3bbI 13.7 40.0 110 2w9 

1251 W.8 37.5 65.1 lbb 26 
1215 44.2 33.2 67.9 185 23 
1128 39.8 29.8 70.1 204 

a 88 4.31 40. 4 18 2.2 4 
9b 76 3.72 44. 5 20 2.3 5 

103 68 3.32 47. 5 21 2.5 6 
110 b2 3.02 51. 6 24 2.6 b 
115 57 2.79 55. 6 2b 2.8 7 20 

EQUIVALENT SHARP SURFCICE RADII Cfml: 7.5 240 178 2.11 3190 14.2 38.6 118 22V9 1453 3b.2 27.1 71.9 222 18 12-I 53 2.61 5B. 7 28 2.9 8 
RP= 3.56 RT= 5.20 8.0 ‘2% 190 2.25 3915 14.7 31.4 126 2331 987 33.2 24.8 73.4 240 lb 125 50 2.16 62. 7 30 3.0 8 

8.5 m  m2 2.39 (Mb 15.1 3b.3 18 243a 929 30.7 22.9 74.7 257 15 129 48 2.33 65. 8 31 3.2 9 
COULOMB RADII Cfml: 9.0 288 214 2.53 4154 15.6 35.3 139 ZM 877 28.5 21.3 75.8 273 13 133 45 2.22 69. 8 23 3.3 9 
RCP= 3.55 RCT= 5.08 RC=RCP+RCT= 8.63 9.5 384 226 2.68 4268 lb.0 34.3 145 2b% 631 2b.b 19.8 76.7 292 12 13b 43 2.13 72. 9 35 3.4 10 

EISS-COULOMB POTENTIAL C”eV7: 
VL(r)=1.438+ZPrZT/r for r>RC 
“C. t r 1 =w-K*r*+n for r<RC 
“Ox 156.30 nev K= .19129 n-2. 527 
VC.(RINT)= 84.3 MeV 

10.0 320 237 2.82 4379 lb.4 315 151 269b 
10.5 336 249 2.96 44W lb.8 37.7 157 nbb 
11.0 352 261 3.10 4594 17.2 31.9 lb2 2829 
11.5 3b8 273 3.24 4b98 17.6 31.2 lb8 2887 
12.0 ! w  2s 3.38 48w 18.0 30.5 173 2939 

790 25.0 18.6 77.5 S9 11 140 42 2.04 76. 9 36 3.5 10 
752 23.5 17.5 78.2 325 11 143 40 1.97 79. 9 38 3.6 11 
718 22.2 lb.5 78.9 342 10 147 39 1.90 83. 10 39 3.7 11 
b86 2t.t 15.7 79.5 359 9 150 38 1.84 ab. 10 40 3.6 12 
b58 20.0 14.9 80.0 375 9 153 36 I.78 89. 11 42 3.9 12 

t07 18.2 13.6 80.9 408 8 159 34 1.69 96. 11 U 4.1 13 
W lb.? 12.4 81.6 441 7 lb4 n 1.a tO2. 12 47 4.3 14 
526 15.5 11.5 82.3 473 7 170 31 1.53 109. 13 50 4.5 15 
493 14.4 10.7 82.8 506 b 175 30 1.47 115. 14 52 4.b lb 
w 13.4 10.0 83.3 SW 6 180 29 1.41 121. 14 51 4.8 17 

42% 12.6 9.3 63.7 571 5 185 28 1.36 127. 15 57 5.0 18 
415 11.8 8.8 84.1 a3 5 1% 27 1.32 134. lb 59 5.1 18 
355 11.2 8.3 84.4 b25 5 194 1 1.28 140. 17 bl 5.3 19 
316 8.8 b.5 65.6 796 4 217 23 1.12 l&a. 20 73 5.9 23 
W 7.2 5.4 86.4 957 3 23 21 I.01 196. 24 a3 6.6 26 

225 b.l 4.6 8b.9 1118 2 .a9 15 0.92 221. 27 93 7.1 
197 5.3 4.0 87.3 1278 2 279 18 O&b 245. 20 103 7-c. ..- 
175 4.7 3.5 87.b 1438 2 2% lb 0.81 270. 24 112 8.1 
150 4.2 3.1 87.9 1spL 2 317 lb 0.76 290. 37 121 8.b 

FISSION-TKE= 94. MeV 
,WW+i. FISSICIN-TEE= 75. tlev 

LIQUID EiROP PARAMETERS: 
GN,MA= 0.945 MeV/fm**2 PROX-FACTOR= 23.49 
L-RLD= 77 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C:= S. 34 tlev/zrc2 

13.0 416 rW 3.M 4997 18.7 Z-S.3 183 3(m 
14.0 448 332 3.94 St87 19.4 28.3 192 3lt3 
15.0 480 356 4.22 5371 20.1 27.3 201 3lF2 
lb.0 512 380 4.51 5540 20.8 2b.5 210 3242 
17.0 544 404 4.79 5721 21.4 25.7 218 3295 

18.0 57b 4i7 5.07 SBBB Z.0 24.9 22% 3343 
I9.0 boB 451 5.35 bO51 22.6 N.3 234 3SS 
20.0 b40 475 5.63 6210 23.2 23.7 241 3423 
25.0 801, 594 7.04 6952 X.0 21.2 276 ab7 
30.0 M 712 8.45 7626 28.4 19.3 3% 3bb3 

35.0 tta 831 9.86 8218 3x7 17.9 w 3732 
40.0 lzB0 954 11.27 8819 32.8 lb.7 359 3783 
45.0 1440 lobs 12.67 9377 34.8 15.8 2U3 3823 
50.0 1600 1187 14.08 9897 36.7 15.0 4cd 3851 

MrV 

MASS EXCESSES CMeV/c++Zl: 
PROJECTILE: -25.6 T&f?GET: -87.5 
,:.C,“POUND NUC’LEUS: -66.4 

FUSION REL0TED PARAMETERS: 
R-RARRIEH=lO.27 fm V(RB>= 88.4 MeV 
Q-.VfiLUE= -46.8 nev 

#lb8 32 s nn 108 As 

-___---____----___------------------------- 

PARAMETERS INDEPENDENT UF BOMBARDING ENERGY 
____--_____-_-____------------------------- 

ATCIMIC. NUMBERS: ZP= 16. ZT= 47. ZC= 63.(Eu> 
NEUTRON NUMBERS: NP= 16. NT= bl. NC= 77. 

AP+rl/3= 3.175 &1*x1/3= 4.762 
REDIJCED MASS NUHBER= 24.69 AP+AT=AC=l40. 

-- ___-- --_---__-- 

Euu ELM Fm EWK * k ETA LWsoyy)SiRB(pcI(W-lP CP-LTEP-WET-OTEFUlIETA’ T&J E-VtEN-B1TBPtU.l 
------ ____-------- ____-- --__----- 

1.0 32 25 0.27 IJn 5.4 118.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
2.0 b4 49 0.54 1% 7.6 83.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
3.0 96 74 0.80 234 9.4 b8.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 128 99 1.07 2765 10.8 59.2 32 331 79 122.b 106.1 28.7 59 b9 4b 229 10.37 28. 2 to 1.7 4 
4.5 144 111 1.21 2934 11.5 55.8 55 759 458 90.6 74.0 44.7 93 51 tS 135 6.00 32. 3 14 1.9 4 

5.0 
INTEHACTIUN RADlLlS RINT=ll.73 fm RO= 1.48 fn 

HATTER WLF-DENSITY RADII CfmlF 
C.P= 3.27 CT= 5.32 CT+CP= 8.60 C= 2.03 

5.3 
6.0 
6.5 
7.0 

lb0 123 1.34 3053 12.1 53.0 71 1122 7ba 73.3 56.7 53.3 Izo 40 82 105 4.72 35. 4 I7 2.1 5 
176 136 1.47 3244 12.7 50.5 84 1418 1064 62.0 49.0 59.0 143 3-3 92 89 4.00 20. 5 19 2.3 b 
192 148 l.bl 3389 13.2 48.3 55 1M) 1214 53.8 42.3 b3.1 lb4 28 loo 79 3.53 42. 5 21 2.4 7 
MB 160 1.74 a28 13.8 (6.4 105 1872 1271 47.6 37.3 b&2 124 24 106 71 3.19 45. 6 24 7.1. 7 

EQUIVALENT SHARP SURFACE RADII Lfml: 
HP= 3.56 KT= 5. SO 

COULOMB R&D11 Ifml: 
RCP= ‘3.55 RCT= 5.34 W=RCP+RCT= 8.89 

7.5 
8.0 
8.5 
9.0 
9.5 

BSS-CDULOMB POTENTIAL CM&l: 
VC:(r)=1.438+ZP*ZT/r for r>RC 
VC~r)=VO-Krr+in for cCRC 
vo= 169.43 nev K= . 18352 n=Z. 546 
VC(RINT)= 92.2 MeV 

10.0 
10.5 
11.0 
11.5 
12.0 

13.0 416 321 3.48 4997 19.5 32.8 193 3113 635 19.3 15.0 80.3 W 8 151 39 1.74 85. 11 43 4.0 1s 
14.0 448 34 3.75 5187 20.2 31.6 203 Jlol 590 17.7 13.7 81.1 440 8 156 37 IA 91. 12 4b 4.1 Ib 
15.0 @I 370 4.CU 5371 20.9 30.6 213 3277 SO lb.4 12.6 81.8 473 7 lb1 35 I.9 9b. 13 48 4.3 17 
lb.0 512 375 4.29 5548 21.b 29.6 2Z 3344 51b 15.2 11.7 82.4 5&i 6 lb5 34 1s 102. 13 50 4.5 18 
17.0 544 424 4.56 5721 22.3 23.7 231 3403 48b 14.2 11.0 82.9 538 6 im 33 1.Y 107. 14 53 4.6 19 

_.- 
224 173 1.87 3441 14.3 44.8 114 Zmo 1180 42.7 33.4 68.6 103 21 112 M 2.94 48. 6 Z% 2.7 8 

240 185 2.01 37% 14.8 43.2 1.23 2%4 1101 3&8 30.2 70.6 221 19 116 bt 2.74 51. 7 27 2.8 9 
2% 197 2.14 3915 15.3 41.9 131 2339 1032 25.5 27.6 72.2 239 17 121 S 2.57 55. 7 29 2.9 9 
m 210 2.28 4m 15.7 40.0.6 128 2458 9n 32.7 25.4 73.6 257 15 125 54 2.43 58. 8 31 3.1 10 
288 Z2 2.41 It54 lb.2 39.5 145 2563 918 30.4 23.b B.8 274 14 128 52 2.31 61. 8 32 3.2 II 
304 235 2.54 4168 16.6 38.4 152 2b57 8b9 28.4 22.0 75.8 291 13 131 49 2.21 M. 8 34 3.3 11 

320 247 2.68 4379 17.1 37.4 159 2742 82b 26.6 20.6 lb.7 308 12 135 47 2.12 b7. 9 35 3.4 12 
336 259 2.81 44m 17.5 36.5 lb5 2819 787 a.0 19.4 77.5 325 11 138 4b 2.04 m.  9 3b 3.5 13 
552 272 2-R 4594 17.9 35.7 171 28BB 751 23.6 18.3 78.2 342 10 141 U 1.97 73. 10 38 3.b 13 
368 2W 3.08 4b98 18.3 34.9 176 2552 718 22.4 17.3 78.8 358 10 143 42 1.90 76. 10 39 3.7 I4 
381 2% 3.21 4800 18.7 34.2 182 3010 688 21.3 lb.5 79.4 375 9 Mb 41 1.85 79. 10 40 3.8 I4 

l&O 57b 444 4.82 5886 22.9 27.9 239 34S 459 13.3 10.3 83.3 511 5 174 31 1.40 113. 15 56 4.8 20 
19.0 608 169 5.W bC61 23.5 27.2 247 W2 434 12.5 9.7 83.7 bb3 5 178 30 13 118. 15 51 4.9 21 
20.0 b40 494 5.3b 6210 24.1 26.5 2% %I4 413 11.8 9.1 84.1 635 5 l&3 29 1.32 123. lb b0 5.1 t2 
25.0 800 617 6.70 b99 27.0 23.7 292 3iV3 330 9.3 7.2 85.4 796 4 202 26 1.15 149. 20 70 q-7 ?#a -.. - 
30.0 960 741 8.04 7626 29.6 21.b 325 3809 275 7.6 5.9 EA.2 951 3 221 23 1.04 174. 23 80 6.3 29 

35.0 1120 8b4 9.37 8248 31.9 20.0 354 388) 2% 6.5 5.0 86.8 1117 3 238 21 0.95 19b. 26 90 b.8 
40.0 1280 907 10.71 8829 24.1 18.7 351 3941 % 5.6 4.3 87.2 1278 2 255 20 0.88 217. 30 9V 7.3 
45.0 1440 1111 12.05 9377 36.2 17.7 407 3% 163 5.0 3.8 87.5 1438 2 271 18 0.83 237. 33 109 7.8 
50.0 1600 123l 13.39 9897 38.2 lb.7 431 m0 16 4.5 3.4 87.8 tW 2 287 17 0.78 250. 36 117 8.2 

IltViu Iw, tld - IbVlr l/h - X d d (n dude9 II& lw I*v - WI lw -Mv- kv - 

FISSION-TKE= 104. MeV 
ASYMM. FISSION-TKE= 79. llev 

LIQUID DROP PARAMETERS: 
F&MM& 0.?35 MeV/fm++Z PROX-FWTOR= 23.Rl MeV 
L-RLU- 80 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARANETER C= 8.03 M&‘/Z**2 

MLISS EXCESSES CMeV/c++23: 
PROJECTILE: -25.6 TCIRGET: -87.6 
COMPOL’YD NUCLEU4’ -. -67.5 

FLISION RELC)TED PARAHETERS: 
R-BARRIER=l0.53 fm V(RB)= 94.5 MeV 
Q-VI)LUE= -45.7 ncv 
L-CRITICAL= 87. 
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Wi69 32 S on 140 Ce 328 r1wce 32s HIWCI 

________-_______---_----------------------- 

PARFlMETERS INDEPENDENT OF B0MWRDING ENERGY a/u 8#Enl&MIc, k Em unxcwwtawBawlww lpLTEP-wEl47mnEw Till E-clEn-ulwPllLl 
________--____----------------------------- 

ATGHIC NUMBERSI ZP= 16. ZT= 58. ZC- 74.lW ) 
NEUTRON NUMBERS: NP= 16. NT= 82. NC- 98. 

1.0 
2.0 
3.0 
4.0 
4.5 

P 2L 0.24 IS.2 5.7 Mb.1 0 0 0 180.0 180.0 0.0 
M 52 0.w 19% 8.1 103.3 0 0 0 wo.0 190.0 0.0 
I 78 0.71 239) 9.9 81.4 0 0 0 180.0 180.0 0.0 

128 lo4 0.95 no5 II.4 73.1 0 0 0 180.0 180.0 0.0 

0 0 0 0 0.0 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 

: 0 0 0 0 0 0 0.m 0.00 0. 0. 0 0 0 0 0.0 0.0 0 0 
77 b7 36 267 lO.lb 2b. 3 12 1.6 4 

lo9 51 74 lb3 b.19 29. 4 15 1.7 5 
135 41 0b 123 4.85 32. 4 IO 1.9 b 
158 34 55 lo9 4.12 34. 5 20 2.1 7 
179 29 102 96 3.M 37. b 22 2.2 8 
199 25 IOO 81 3.30 39. 6 24 2.3 9 

218 22 112 80 3.01 42. 7 26 2.5 10 
233 29 117 75 2.83 45. 7 n 2b 10 
254 18 120 7O 2.bb 47. 7 29 2.7 11 
272 lb 124 b7 2.52 50. 8 30 2.0 I2 
283 15 In 63 2.W 52. 8 32 2.9 13 

306 14 129 bl 2.29 5. 9 33 3.0 14 
323 13 132 5O 2.20 57. 9 34 3.1 14 
340 12 135 sb 2.12 60. 9 % 3.2 15 
ml 11 137 54 2.01 62. 10 37 3.3 lb 
374 IO 133 52 1.98 b5. IO 38 3.4 lb 

w7 9 111 49 1.86 b9. 11 41 3.6 18 
449 8 118 47 1.76 74. 12 4.7 3.7 19 
472 8 152 u 1.68 79. 12 4b 3.9 20 
505 7 156 43 l.bl O4. 13 W 4.0 21 
537 7 159 41 1.54 OO. 14 90 4.2 22 

Afwrl/B= 3.175 CIT*sl/3= 5.192 
REDUCED MFISS NUtlEER- 26.05 hP+C\T=AC=172. 

INTERCICTION RADIUS RINT=lZ.ZO fm RO- 1.46 fm 

WTTER HCILF-DENSITY RADII Cfml: 
CP= 3.27 CT- 5.87 CT+CP= 9.15 c= 2.10 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.56 RT= 6.04 

COULOHB ROD11 Ifmlg 
RCP- 3.55 RCT= 5.82 RC=RCP+RCT= 9.37 

BSS-COULOMB POTENTIAL CMcVl: 
VC(r)=1.438*ZP+ZT/r for r>RC 
VClr)=.VO-K*r**n for I-CRC 
VO= 197.47 M&J K= .16775 n~2.589 
VC(RINT)= 109.4 McV 

FISSION-TKE= 128. McV 
ASYMN. FISSION-TKE= 87. PI& 

LIQUID DROP PARAHETERS: 
OFIP(MA= 0.919 llcV/fm**2 PROX-FCICTOR= 24.27 l4eV 

5.0 
5.5 
6.0 
6.5 
7.0 

10.0 
10.5 
11.0 
11.5 
12.0 

13.0 
14.0 
15.0 
lb.0 
17.0 

144 117 1.07 2934 12.1 b0.9 38 333 94 U2.b 110.2 20.7 

IbO 130 1.19 3op3 12.7 45.3 b2 7b7 4b3 93.1 80.0 43.5 
176 143 1.31 321) 13.4 62.3 79 1128 745 7b.5 b4.b 51.8 
192 15h 1.43 3389 14.0 59.7 93 la 10lb b5.3 51.b 57.3 
208 lb9 1.S 398 14.5 57.3 lo5 1682 1219 57.1 47.4 bl.4 
224 IO2 1.U 3MI 15.1 s.2 lib IO99 121b 50.9 42.0 b4.b 

210 1% 1.79 37% 15.b 53.4 12b loBb 1135 45.9 37.8 b77.1 
2% 208 1-W 3915 lb.1 51.7 135 2150 l&4 41.8 34.4 b9.1 
272 221 ZO2 4O% lb.6 50.1 144 W5 1001 38.4 31.5 70.8 
230 234 2.14 4154 17.1 40.7 152 2513 916 35.5 29.1 72.3 
WI 247 2.2b 42b8 17.6 47.4 lb4 2435 896 33.0 n.1 73.5 

SO 244 2.39 4379 18.0 4b.2 lb7 2741 OS1 30.9 25.3 74.6 
336 273 2.50 uw 18.5 45.1 174 2Bxs 811 29.0 23.7 75.5 
352 287 2.b.2 W94 18.9 44.1 181 2920 774 n.3 22.4 7b.3 
368 300 2.74 4b98 19.3 43.1 188 2997 7W 25.9 21.1 77.1 
B4 313 2.Ob WC4 19.7 42.2 194 3068 70s 24.5 20.0 77.7 

4lb 339 3.10 4997 20.5 W.5 2U 3193 a56 22.3 18.2 78.9 
w8 3bS 3.0 5187 21.3 39.1 217 %Ol 608 a.4 lb.6 79.8 
4ao 391 3.57 5371 a.1 37.7 ZZB 3391 s7 18.8 15.3 80.b 
512 417 3.81 5%O 72.8 9.5 239 375 532 17.4 14.2 81.3 
544 443 4.05 5721 23.5 s.4 249 3517 500 lb.2 13.2 81.9 

L-RLD= 79 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PhRAMETER C= 7.62 M&J/Z+*2 IO.0 57b 449 4.29 5BBB 24.2 34.4 258 3610 473 15.2 12.4 82.4 570 6 lb3 39 1.49 93. 14 52 4.3 23 

19.0 MO 495 4.52 6051 24.8 33.5 267 3447 440 14.3 11.7 82.9 bo2 6 lbb 38 1.43 97. 15 54 4.5 24 
MASS EXCESSES CMcV/c**21: a.0 MO 521 4.7b b210 25.5 32.7 27b 3719 425 13.5 11.0 83.3 b35 5 lb9 37 1.39 lO2. lb 56 4.6 25 
PROJECTILE: -25.6 TARGET: -88.2 25.0 800 651 5.95 6952 28.5 29.2 317 3913 34O 10.5 3.b 81.7 79b 4 185 32 1.21 123. 19 67 5.2 30 
COMPGUND NUCLEUS: -48.7 30.0 9bO 181 7.14 7626 31.2 2b.7 35) (012 283 0.6 7.0 85.7 951 3 199 29 1.09 143. 22 76 5.8 34 

FUSION RELCITED PARfiMETERS: 35.0 1124 912 8.33 SZ4O 33.7 24.7 386 4135 243 7.3 b.0 Ob.3 1117 3 213 26 0.59 162. 26 85 6.3 
R-BCIRRIER=10.97 fm VlRBl= 114.3 t’kV 10.0 1280 lo42 9.52 8829 3h.O 23.1 416 4201 212 b.4 5.2 5b.8 1278 2 216 24 0.92 180. 29 94 6.7 
Q-VALUE= -65.1 nev 45.0 1110 1172 10.71 9377 39.2 21.8 444 4Zn 18s 5.6 4.6 37.2 1439 2 238 23 0.86 198. 32 l&7 7.2 
L-CRITICAL= 93. 50.0 l&0 13O2 1l.W 9891 10.3 20.7 474 43lo 170 5.0 4.1 87.5 1998 2 250 22 0.82 214. 35 111 7.6 

+**+C****,,*+**+*****~*+***~+*~~~**~************-H 

#170 32 S on 154 Sm 32s u154s 32s m154s1 

_________________-__----------------------- - 

PARAHETERS INDEPENDENT OF BOMBARDING ENERGY EL/r am Ecn EQUVC P k ETA WISQWlsauSlPGW-LP W-LTEP-WEFW5UlIETA’ TW E-EOEk-EUmPNLT 
________________--__----------------------- --- 

1.0 P 26 0.23 1382 5.8 Is.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATOMIC NUMBERS: ZP= lb. ZT= 62. ZC= 78.lPt) 2.0 b4 53 0.u 1954 8.2 110.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NUMBERS: NP= 16. NT= 92. NC=108. 3.0 96 79 0.69 2394 10.0 W.2 0 0 0 lBo.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

4.0 IaB lo6 0.92 n%5 11.6 78.1 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
FIP*cl,3= 3.175 AT+rl/3= 5.360 4.5 144 119 1.03 2934 12.3 73.b 27 lb7 0 139.2 12o.l 20.4 n n 51 102 1cba 0. 3 ii id s 
REDUCED MIISS NUf’lBER- 26.49 C\P+AT=CIC=l86. 

5.0 1Y 132 1.15 3093 13.0 b9.9 58 b43 361 101.0 89.0 39.5 lo6 54 71 194 6.97 27. 4 15 1.7 b 
INTERACTION RADIUS RINT=l2.38 fm RO= 1.45 fn 5.5 176 Mb 1.2b 3244 13.6 bb.6 77 lo29 b@ 81.9 70.6 49.1 133 43 84 116 5.23 29. 4 17 1.9 7 

b.0 192 159 1.38 3389 14.2 b3.0 92 1349 951 69.4 59.2 55.3 157 35 94 122 4.36 32. 5 20 2.0 8 
MATTER HFILF-DENSITY RADII Cfmli b.5 2W 172 1.49 398 14.8 b1.3 IO5 lb2O 1178 b0.5 51.2 59.8 178 30 101 107 3.82 34. 5 22 2.2 9 
CP= 3.27 CT= 6.09 CT+CP- 9.36 C- 2.13 7.0 221 IO5 1.61 3bbl 15.3 59.0 117 1851 123O 53.7 45.2 b3.2 198 2b lob 9b 3.U 36. 6 23 2.3 10 

EQUIVALENT SHARP SURFhCE R&D11 Cfml: 
RP= 3.56 RT= 6.25 

CWLGMB RLIDII Cfnl: 
RCP= 3.55 RCT= 6.00 RC=RCP+RCT= 9.55 

BSS-COULOPIB POTENTIAL LMcVI: 
VC(r)=1.438*ZP*ZT/r for r>RC 
UC(r)-VO-K*r**n for r<RC 
“01 206.79 tlcV K= .16105 n-2.604 
VC(RINT)= 115.2 MoV 

FISSION-TKE= 136. tw 
ASYMH. FISSION-TKE= 89. MeV 

LIQUID DROP PARAMETERS: 
GhMMAs 0.908 MeV/fmr+2 PROX-FCLCTOR= 24.29 MeV 

7.5 no 199 1.72 3790 15.9 51.0 ln 2451 1lW 18.3 W.5 65.9 217 23 111 88 3.1b 39. b 25 2.4 11 
8.0 24 212 1.M 3915 lb.4 s.2 137 2226 1077 43.9 3b.8 48.0 23b 20 115 82 2.93 41. 7 n 2.5 12 
a5 272 225 1.95 4O3b lb.9 53.6 Mb 080 1013 W.3 33.7 69.9 254 18 119 77 2.75 44. 7 28 2.7 U 
9.0 2m we 2.07 41n 17.4 52.1 151 2517 957 37.2 31.1 71.4 271 17 122 n 2.60 Y.  8 30 2.8 13 
9.5 304 252 2.18 42m 17.9 50.7 163 2MQ 901 34.b 28.0 72.7 289 15 125 b9 2.47 W. 8 31 2.9 14 

10.0 310 265 2.3O 4379 10.3 49.4 110 27% 861 32.3 26.9 73.8 x6 14 1s M 2.3h a. 9 32 3.0 15 
10.5 33 273 2.41 WBB IO.8 40.2 178 7mO B10 3e.3 25.2 74.8 3z 13 19 63 2.24 53. 9 34 3.1 lb 
11.0 %2 291 2.53 4594 19.2 47.1 185 294O 7O3 28.6 23.8 75.7 340 12 133 bl 2.17 55. 9 a 3.1 lb 
11.5 w 305 2.61 4b8 19.7 4b.l 192 3z3 749 n.0 27.5 76.5 351 11 135 54 2.09 57. 10 36 3.2 17 
12.0 381 318 2.76 4@# 24.1 45.1 I9O 3099 718 25.1 21.3 77.2 373 11 I37 54 2.0 60. 10 38 3.3 18 

13.0 416 344 2.99 4997 20.9 43.3 211 3232 b62 23.2 19.3 78.4 444 10 141 53 1.90 M. 11 w 3.5 19 
14.0 (Is 371 3.22 5187 21.7 41.7 223 3347 615 21.2 17.6 79.4 439 9 145 50 LOO Y.  11 42 3.6 21 
15.0 w 397 3.45 5371 a.4 W.3 234 344b 514 19.6 lb.2 80.2 472 8 149 w 1.n 73. 12 45 3.8 22 
lb.0 512 424 3.bO 9518 23.2 39.1 245 3533 538 18.1 15.0 ao.9 505 7 152 4b 1.M 77. 13 47 3.9 23 
17.0 544 454 3.91 5121 23.9 37.9 256 010 506 lb.9 14.0 81.6 537 7 Ia u I.57 81. 13 49 4.1 a 

L-RLD- 82 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 7.50 M&‘/Z+*2 

MASS EXCESSES Il’leV/c**21~ 
PROJECTILE: -25.6 TARGET: -72.1 
COHPWND NUCLEUS: -35.8 

FUSION RELCITED PAR&METERS: 
R-BARRIER=ll.lS Cm VlRB)= 120.2 BrV 
Q-VfiLUE= -61.9 ncv 
L-CRITICAL= 95. 

18.0 516 477 4.14 JBBB 24.b 3b.8 2&l 3678 478 15.8 13.1 82.1 570 6 159 42 1.52 85. 14 51 4.2 26 
19.0 448 503 4.37 6a51 25.3 a.8 n5 3738 453 14.9 12.3 82.0 602 6 lb2 41 1.4b 89. 15 53 4.4 n 
20.0 b4O gP 4.bO 4210 25.9 34.9 284 3793 43O 14.0 11.) F3.0 & 5 1s W 1.42 93. 16 55 4.5 28 
2.5.0 800 bb2 5.75 b%l 29.0 31.2 a (001 344 10.9 9.1 04.5 79b 4 179 34 1.23 113. I9 65 5.1 33 
30.0 944 7% 690 7626 31.7 28.5 w 4139 281 9.0 7.4 65.5 %7 3 152 31 1.11 132. 22 75 5.1 37 

35.0 llz0 927 8.05 O24O 34.3 2b.4 397 4237 24b 7.b b.3 Ob.2 1117 3 Zm 28 1.01 150. 25 04 b.1 
10.0 1280 l&O 9.P OO29 3b.7 24.7 42a 4311 215 Lb 5.5 867 l27O 2 21b 26 0.94 167. 24 %2 b.b 
43.0 144O 1192 10.35 9377 38.9 23.3 451 43bO 191 5.0 4.0 87.1 1uB 2 22O 24 0.88 lO4. 32 101 7.0 
50.0 lb00 1325 11.5o 9891 41.0 22.1 4f3 u14 I72 5.2 4.3 87.4 1598 2 239 23 0.83 l9O. 35 109 7.4 

bv/r kv lw - Mrwc Ilk - a J * kr (nkr wJkvnrv - VI kv ikv- tkv - 

MILE T-lmz7 CaKwe oRDIrxlEAR595lFN ~INlQKENlERff~L‘LAB SW 32s 
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*171 32 S on 165 Ho 32s nIbsIb 32s m145Ho 

PARfiIlETERS INDEPENDENT OF BOMBCIRDING ENERGY 
----------------_-------------------------- 

QTGHIC NUMBERS: ZP= 16. ZT= 67. ZC= 83. (Bil 
NEUTRON NUMBERS: NP= 16. NT= 98. NC-114. 

CIpr*r /3= 3.175 AT**i/B= 5.485 
REDUCED MCISS NUMBER- 26.80 AP+AT=CIC=l97. 

INTEReCTION RADIUS RINT=l2.51 fm RO= 1.45 

MPlTTER HALF-DENSITY RADII Cfmli 
CP= 3.27 CT= 6.25 CT+CP= 9.52 C= 2.15 

EGUIVALENT SHARP SURFCICE RADII Cfml: 
HP= 3.56 RT= 6.41 

COULOMB RADII Cfnl: 
RCP= 3.55 RCT= 6.15 RC=RCP+RCT= 9.70 

SSS-COULOMB POTENTIAL CM&l: 
VCtr7=1.4381ZP+ZT/r for r>RC: 
VC(r)=VO-Krrrrn for r<RC 
VO= 219.41 MdJ K= .15582 n=2.624 
VC(RINT)= 123.2 NcV 

FISSION-TKE- 149. McV 
ASYRM. FISSION-TKE= 93. rlev 

LIGUID DROP PARAMETERS: 
GClMMCI= 0.9io McV/fn*c2 PRGX-FACTOR= 24.56 MeV 
L-RLD= 78 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PCIRAWETER C= 7.41 McV/Z+r2 

PlcISS EXCESSES CMcV/c+*Zl: 
PROJECTILE: -25.6 TARGET: -63.7 
COMPOUND NUCLEUS: -19.4 

FUSION RELATED PARAMETERS: 
R-BARRIER=iI.27 fm V(RB)= 128.5 MeV 
Q-VALUE= -70.0 McV 
L-CRITICAL- YS. 

EL/u ammIKnhc P t EM LmIso1#1awsppcllw-LP w-lT~El4lBpllf3n’ mu E-6fBl-mDp11Il 
- 

1.0 32 n 0.22 13Lp 5.9 168.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.80 0. 0 0 0.0 0 
2.0 b4 54 0.u 1954 8.3 119.4 0 0 0 189.0 189.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 96 80 0.65 2394 10.2 97.5 0 0 0 IaD. 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 128 107 0.87 2745 11.7 34.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 lb4 121 0.I 2934 12.4 19.6 0 0 0 180.0 133.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 MO 134 1.09 3093 13.1 75.5 4b 409 lb2 117.0 lOb.2 31.5 97 63 b5 2b5 8.97 25. 3 I4 1.6 5 
fm 5.5 176 147 1.20 3244 13.7 72.0 79 327 510 92.0 80.9 U.0 lab 50 81 178 5.97 aB. 4 17 1.8 6 

6.0 I92 lb1 1.31 3389 14.4 b8.9 87 1173 800 7b.9 bb.7 51.5 152 40 92 I42 4.79 30. 5 19 1.9 7 
b.5 Pe 174 1.41 2523 14.9 44.2 101 14t4 1045 bb.4 57.1 56.8 174 24 100 122 4.11 32. 5 n 2.1 8 
7.0 224 188 1.52 3Nl 15.5 b3.8 II4 171b 1209 58.6 50.1 b0.7 195 29 1% 109 3.65 35. b 23 2.2 9 

7.5 240 201 I.&I 3793 lb.1 bl.6 125 1932 1128 52.5 U.7 b3.7 214 26 111 W 3.32 37. b 24 2.3 10 
8.0 25b 214 1.74 3915 Lb.6 59.7 135 2121 105B 47.6 40.4 bb.2 233 23 115 91 3.07 39. 7 2b 2.4 11 
8.5 272 228 1.85 W3b 17.1 57.9 145 Pss 996 43.3.6 3b.9 b8.2 252 ?o 119 65 2.87 41. 7 28 2.5 12 
9.0 288 241 1.96 4154 17.6 5b.3 154 243b 940 40.2 24.0 69.9 270 18 122 8 2.70 44. 8 29 2.6 13 
9.5 334 256 2.07 4268 18.1 54.8 lb2 25b9 WI 37.3 31.5 71.4 287 17 125 76 2.56 U. 8 r) 2.7 I4 

10.0 320 268 2.18 4379 18.5 53.4 170 2487 816 34.8 29.3 72.6 304 lb 123 73 2.U 48. 8 32 2.8 14 

10.5 3% 281 2.18 HBB 19.0 52.1 173 2795 89b 32.6 27.5 73.7 322 14 131 69 2.33 53. 33 9 2.9 15 
11.0 352 295 2.39 45M 19.4 50.9 154 2593 769 30.7 25.8 74.7 339 13 133 67 2.24 53. 9 34 3.0 lb 
11.5 368 308 2.50 4b% 19.9 49.8 193 2982 736 29.0 24.4 75.5 355 13 135 M 215 5. 10 36 3.1 17 

12.0 394 322 2.61 4800 20.3 48.7 290 3oM 7M 27.4 23.1 76.3 372 12 138 b2 2.08 57. 10 37 3.2 17 

13.0 416 348 2.83 4977 21.1 4b.8 213 909 651 24.8 IQ.9 77.b 106 10 142 58 1.95 61. 11 39 3.4 19 
14.0 443 375 3.05 5187 21.9 15.1 225 3333 MI 22.7 19.1 78.7 439 9 145 55 1.85 65. 11 42 3.5 20 
15.0 480 402 3.26 5371 22.7 43.6 237 M40 W 20.9 17.5 W.b 471 9 149 52 1.75 b9. 12 U 3.7 22 
lb.0 512 429 3.43 5548 23.4 42.2 248 3534 529 19.3 lb.2 80.3 SPI 8 152 50 1.0 73. 13 4b 3.8 23 
17.0 544 45b 3.70 5721 24.2 40.9 254 3blb 49S 18.0 15.1 81.0 537 7 156 48 1.61 78. 13 48 4.0 24 

18.0 57b 482 3.92 5888 X9 39.8 269 3690 470 lb.9 14.1 81.6 569 7 159 u 1.53 3.2. 14 54 4.1 25 
19.0 boB 549 4.13 6051 ‘i5.b 28.7 m,  3756 445 IS.8 13.3 32.1 602 b lb2 U 1.19 BI. 15 52 4.2 27 
20.0 b40 53b 4.35 b210 a.2 37.7 ZBB 3815 423 14.9 12.5 32.5 b34 6 lb5 43 l.u 89. 15 55 4.4 28 
25.0 800 b70 5.44 6952 29.3 33.8 331 &39 338 11.6 9.8 84.2 796 4 178 37 1.25 108. 19 44 4.9 33 
30.0 960 8Ol b.53 7b& 32.1 30.8 370 4188 232 9.5 8.0 85.2 956 4 191 33 1.12 1% 22 74 5.5 38 

35.0 1129 938 7.U 8HB 34.7 28.5 101 4295 241 8.1 6.8 86.0 1117 3 202 31 1.03 143. 25 33 5.9 
40.0 1280 1072 8.70 8819 37.1 26.7 424 4374 211 7.0 5.9 8b.5 1277 3 213 28 0.95 159. 28 91 6.4 
45.0 1443 1206 9.79 9377 39.3 25.2 4bb 44% 188 6.2 5.2 86.9 1438 2 224 27 0.89 174 31 W 6.8 
50.0 lb00 1340 10.89 9891 415 23.9 494 4@b lb9 5.5 4.6 87.2 1598 2 224 25 0.84 WO.341fd 7.2 

Yl72 32 S on 181 Ta 32 s #II 181 la 32 s OL 181 19 

________-_--_______-____________________--- -- ----- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/u ELM EC5 KYIAC r k EM LMX93WtSSLS(w(W+P W-LTtP-PEl-47EFWk-W l#I E-(RocMIEWrUl 
___-__-----_____________________________--- ----- ----_--- 

1.0 32 n 0.21 i3rz 5.9 133.9 0 0 0 180.0 m.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATOMIC NUMBERS: ZP- 16. ZT= 73. ZC= 89.4Acl 2.0 M 54 0.41 1954 8.4 130.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NUMDERS: NP= 16. NT=l08. NC=l24. 3.0 96 82 0.62 2394 10.3 1M.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

4.0 123 1W 0.92 2765 11.9 92.0 0 0 0 180.0 189.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
AP**l/3= 3.175 AT*+1/3= 5.657 4.5 1U 122 0.93 27% 12.b 86.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
REDUCED MASS NUMBER= 27.19 AP+AT=AC=213. 

5.0 lb0 136 1.03 3093 13.3 82.2 27 142 0 l&3 136.3 18.4 8b 74 58 497 15.w 0. 3 13 1.5 5 
INTERACTION RADIUS RINT=l2.70 fm RO= 1.44 fn 5.5 176 150 1.13 3244 139 78.4 b0 401 319 105.2 95.0 37.4 119 57 77 230 7.23 26. 4 lb ,.b 6 

b.0 192 163 1.23 3239 14.6 75.1 80 979 b35 86.1 76.3 4b.9 146 16 
MATTER HCILF-DENSITY RADII Cfml: 

w 172 5.40 2s. 5 18 1.8 7 
b.5 208 177 1.34 3528 15.2 

CP= 3.27 CT= 6.47 CT+CP= 9.75 c= 2.17 
72.1 96 1298 903 73.b b4.4 53.2 170 38 98 144 4.Y) 30. 5 20 1.9 8 

7.0 224 1W 1.U 3bbl 15.7 69.5 110 1571 1132 b4.5 56.0 57.3 191 33 1% 12b 3.93 32. 6 22 2.1 9 

212 28 110 113 3.54 
231 25 115 104 3.25 
250 22 119 9% 3.01 
268 20 122 90 2s 
a4 18 115 85 2.67 

7.5 240 204 1.54 37% Lb.3 67.2 123 1807 1111 57.5 49.7 bl.3 
8.0 25b 218 1.M 3915 lb.8 bS.0 134 2013 1042 51.9 44.7 b4.1 
8.5 272 231 1.75 4934 17.3 b3.1 144 2195 531 47.3 40.7 bb.3 
9.0 288 245 1.85 4154 17.8 b1.3 1% 23% 9% 43.5 37.4 68.2 
9.5 304 2% 1.95 4268 13.3 59.7 lb3 2501 877 40.3 34.6 69.8 

10.0 320 272 2.04 4379 18.8 58.2 171 2430 833 37.5 32.1 71.2 
10.5 336 2% 2.16 44U 19.3 56.8 1W 2743 794 35.1 30.1 72.4 
11.0 352 299 2.26 4594 19.7 8.5 187 2855 758 JJ.0 28.2 73.5 
11.5 348 313 2.26 4b93 20.2 54.2 195 2952 725 31.2 2b.b 74.4 
12.0 384 326 2.47 m  20.6 53.1 232 30(1 694 29.5 252 75.3 

13.0 4lb 351 2.67 4W7 21.4 51.0 215 31W Ml 26.6 22.7 7b.7 
14.0 448 251 2.88 5187 22.3 49.2 223 3334 595 24.3 20.7 77.8 

34. b 24 2.2 10 
24. 7 25 2.3 11 
39. 7 27 2.4 12 
41. 8 23 2.5 13 
43. 8 30 2.6 14 

45. 8 31 2.7 14 
47. 9 32 2.8 15 
49. 9 34 2.9 lb 
51. 9 35 3.0 17 
53. 10 36 3.1 18 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RF= 3.56 RT= 6.62 

COULOMB RCIDII Cfml: 
RCP= 3.55 RCT= 6.35 RC=RCP+RCT= 9.91 

BBS-COULOMB POTENTIAL CM&l: 
VC(r)-1.43S+ZP*ZT/r for r>RC 
VC(rl=VO-K+r++n for r<RC 
VO= 233.64 McV K= .14846 n=2.64A 
VC(RINT)= 132.2 i’teV 

FISSIGN-TKE- 164. McV 
fiSYflM. FISSION-TKE= 97. nev 

LIQUID DROP PARAMETERSI 
GAMMA- 0.906 HoU/fm**2 PROX-FACTGR- 24.75 IleV 
L-RLD= 72 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PFIRAMETER C= 7.31 McV/Z+*2 

MASS EXCESSES CMcV/c**21: 
PROJECTILE: -25.6 TARGET: -46.0 
COMPOUND NUCLEUS: 5.7 

FUSION RELATED PARAMETERS: 
R-BCIRRIER-11.44 fn V(RB)= 137.9 MeV 
G-VALUE- -77.3 rlev 
L-CRITICAL= 96. 

15.0 190 408 3.08 5371 23.0 47.5 230 3451 555 22.3 19.0 73.8 
lb.0 512 ~zB 3.29 5649 23.8 16.0 252 383 521 20.7 17.6 79.7 
17.0 544 162 3.50 5721 24.5 U.6 2b3 3U4 490 19.2 lb.4 80.4 

303 17 123 81 2.54 
320 lb 131 77 2.42 
337 15 133 14 2.32 
554 I4 135 71 2.23 
371 13 137 69 2.15 

4% 11 141 M 2.01 
43 10 145 bl 1.90 
471 9 148 5s 1.89 
504 8 152 55 1.72 
5% 8 155 53 l.b5 

18.0 576 489 3.70 W 25.2 43.3 274 3724 463 18.0 15.3 81.0 569 7 158 
19.0 b95 517 3.91 6051 25.9 42.2 iW 3795 433 lb.9 14.4 81.5 601 7 lb0 
20.0 b40 544 4.11 6210 26.6 41.1 294 38bo 41b 159 13.6 32.0 631 6 lb3 
25.0 800 680 5.14 6952 29.7 36.8 339 4105 333 12.4 10.5 57.8 795 5 176 
30.0 ?bO 816 6.17 7626 32.6 33.6 379 4268 277 10.1 8.6 84.9 556 4 187 

35.0 ll2Q 952 7.20 3248 35.2 31.1 415 4334 233 8.b 7.3 85.7 1117 3 193 
40.0 I.% 1088 8.22 @27 37.b 29.1 448 U7l 208 7.4 6.3 8b.3 1277 3 2Q8 
45.0 1443 1224 9.25 9377 39.9 27.4 479 4523 185 b.b 5.6 86.7 1433 2 218 
50.0 lb00 136010.28 9897 42.1 26.0 507 4592 lM 5.9 5.0 87.1 1593 2 227 

-_---___ 
*v/u I*v w -- tkvlr l/h - I( d mk dn, du*r lld tw lw 
I_--- ---- 
i=FmJEclILE WKGI c=awum m  DIWUWR srsrm -1nI aCCBmRCFIcRssLti 

57. I1 38 3.2 19 
61. II 41 3.4 21 
8. 12 43 3.5 22 
69. 13 45 3.7 23 
72. 13 47 3.8 25 

51 1.59 7b. 14 49 19 2b 
49 1.53 80. 15 51 4.1 n 
47 1.43 83. 15 53 4.2 23 
41 1.23 101. 18 63 4.8 34 
37 1.15 118. 22 72 5.3 39 

34 1.05 133. 25 81 5.7 
31 0.97 149. 28 W 6.2 
29 0.91 lb4. 31 93 6.4 
n 0.85 178. 34 104 6.9 

- WI Rrv iw- lld - 

EYI 32s 
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R173 32 s on 197 AU 32 s on 197 Au 32 s 0” 197 Au 

____________________----------------------- ----- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY a/u 5PE EOI ECNH P k ETA u#Is[)#RsmScpOrrpcP W-LTfP~El-ofERlltElA TW E-ERBc61ToplUT 
____________------------------------------- - -- 

ATGMIC NUMBERS: ZP= 16. ZT= 79. ZC- 95. (Am) 
NEUTRON NUHBERS: NP= 16. NT=llS. NC=l34. 

1.0 32 28 0.a 1382 6.0 199.0 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
2.0 64 s 0.39 1554 8.5 140.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

CIp**1/3= 3.175 ATc+l/3= 5.819 
REDUCED MASS NUMBER= 27.53 AP+AT=AC=229. 

INTERACTION RADIUS RINT=i2.88 fm RO= 1.43 fin 

MATTER HALF-DENSITY RADII Efmli 
CP= 3.27 CT= 6.68 CT+CP= 9.95 C= 2.20 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.56 RT= 6.83 

COULOMB RADII Cfml: 
RCF’= 3.55 RCT= 6.55 RC=RCP+RCT=lO.lO 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=l.438rrZP+ZT/r for r>RC 
VC(r)=VO-K*r*+n for r<RC 
VO= 247.50 MeV K= .14141 n=2.6&8 
VC(RINT)- 141.2 MeV 

FISSION-TKE= 180. MeV 
ASYMM. FISSION-TKE- 101. tltv 

LIQUID DRDP PARAMETERS: 
GAMMA= 0.902 tleV/fmr+2 PROX-FACTOR= 24.92 MeV 
L-RLD= 66 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 7.22 tlcV/Z*+2 

MASS EXCESSES CMeV/c*+21: 
PROJECTILE1 -25.6 TARGET: -28.6 
COMPOUND NUCLEUS: 42.5 

FUSION RELATED PARAMETERS: 
R-BARRIER=ll.&O fm V(RB)= 147.2 McV 
Q-VALUE= -96.8 ncv 
L-CRITICAL= 96. 

3.0 96 m  0.59 2394 10.4 114.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 128 110 0.78 2765 12.0 99.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 144 I24 0.88 2934 12.8 93v8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 lb0 138 0.98 3093 13.5 89.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 176 I51 1.07 3244 14.1 H.9 47 361 118 122.2 113.6 28.9 111 b5 72 326 9.63 24. 4 15 1.4 5 
b.0 192 lb5 1.17 3389 14.7 81.3 72 ll2 4bl 96.8 87.5 41.6 140 52 Bb 213 6.26 26. 4 17 1.5 6 
b.5 208 179 1.27 3528 15.4 78.1 91 1118 751 81.5 72.6 49.2 II 43 96 170 4.98 28. 5 19 1.7 8 
7.0 224 193 1.37 3bbI 15.9 75.2 106 1414 999 70.8 b2.5 54.6 188 36 104 145 4.2b 30. 6 21 1.8 9 

7.5 240 206 1.Y 37% 16.5 72.7 119 lb70 !oBB b2.7 55.1 58.6 2op 31 110 129 3.79 32. 6 23 2.0 10 
8.0 256 220 I.56 3915 17.0 70.4 131 1894 1020 56.4 49.3 61.8 229 27 115 117 3.U 34. 7 25 2.1 10 
8.5 

9.5 

272 

304 

234 

262 

1.M 

1.85 

4036 

42b8 

17.6 

18.6 

68.3 

M-6 

I42 

lb2 

2091 

2423 

10.0 320 2n 1.95 4379 19.0 b2.9 171 25b4 
10.5 36 209 2.05 44fS 

9.0 

19.5 

B8 

61.4 

248 

180 

1.76 

2691 
11.0 

4154 

352 

18.1 

3(13 

bb.3 

2.15 

152 

4594 

22M 

a.0 60.0 183 2807 
11.5 368 317 2.24 4b% 20.4 56.7 19b 2912 
12.0 38) no 2.34 4800 20.9 57.5 203 3xa 

13.0 416 358 2.54 4997 21.7 55.2 217 3180 
!4.0 448 385 2.73 5187 22.5 53.2 231 3327 

859 43.5 37.8 68.3 29 20 126 95 2.79 

9bO 

40. 

51.3 

8 

U.7 

29 

M.4 

2.4 

248 

13 

816 

24 

40.4 

119 

35.1 

108 

69.8 

3.17 

3M 

36. 

18 

7 

129 

2b 

50 

2.2 

2.M 

11 

42. 8 3l 2.5 14 
777 37.8 32.7 71.1 

907 

319 

47.0 

17 

40.9 

131 

bb.5 

86 

zbb 

2.51 

22 

44. 

123 

9 

101 

32 

2.96 

2.6 

39. 

15 
742 

7 

35.4 

28 

30.7 

2.3 

72.3 

12 

336 lb 134 82 2.40 Y.  9 33 2.7 lb 
709 33.4 28.9 73.3 m  15 136 W 2.31 48. 9 34 2.8 17 
b&l 31.6 27.3 74.2 374 14 138 76 2.22 49. 10 35 2.9 18 

b28 28.5 24.6 75.8 101 12 142 71 2.08 53. 10 38 3.0 19 
?a 26.0 22.4 77.0 437 11 145 67 1.96 51. 11 40 3.2 21 
5i4 23.8 20.6 78.1 470 10 148 b3 1.85 61. 12 42 3.3 22 
510 22.0 19.0 79.0 503 9 151 60 1.77 M. 13 44 3.5 24 
480 20.5 17.7 W.8 Sb 8 154 58 1.69 68. 13 4b 3.6 25 

15.0 4Ea 413 2.93 5371 23.3 51.4 244 3454 
lb.0 512 440 3.12 S48 24.1 49.8 25b Sb5 
17.0 

40.0 1280 

544 

1101 

W 3.32 

7.80 

5721 

@29 

24.8 

3&l 

48.3 

31.5 

267 

458 

3663 

4560 

18.0 576 496 3.51 58S 25.5 4b.9 218 3EO 
19.0 608 523 3.71 

45.0 

6051 

1440 

2b.2 

1239 

45.7 

8.78 

289 

9377 

3827 
20.0 

40.4 

b40 

29.7 

951 

489 

3.90 

4b33 

b210 2b.9 44.5 299 3897 
23.0 803 b84 4.83 6952 30.1 39.0 34b 

50.0 

4163 
30.0 

1600 

960 

1376 

826 

9.75 

5.85 

9S97 

7626 

42.b 

33.0 

28.1 

36.3 

519 

387 

4b92 

433 

35.0 1120 963 6.83 8248 35.6 33.6 424 44b5 

453 19.2 lb.5 80.4 568 8 157 5 1.62 71. I4 43 3.7 26 
429 18.0 15.5 81.0 bO1 7 160 53 1.56 75. 14 50 3.9 24 
4CO 16.9 14.6 81.5 693 7 lb2 52 1.51 78. 15 52 4.0 29 
326 13.1 11.3 a.4 795 5 174 45 1.31 95. 18 b2 4.5 35 
272 10.7 9.2 M.6 956 4 185 40 1.17 111. 21 71 5.0 40 

233 9.1 7.8 ES.5 1117 3 1% 36 1.07 126. 25 w 5.5 
20( 7.9 6.8 8b.1 1277 3 20( 34 0.99 141. 28 88 5.9 
181 6.9 b.0 84.5 1437 3 213 32 0.92 153. 31 96 6.3 
lb3 6.2 5.3 86.9 1598 2 222 30 0.87 168. 34 194 6.7 

0174 32 S on 208 Pb 32s oaio8w 32s on2teFb 

____________------------------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENEROY 
____-___________-___----------------------- 

ATOMIC NUMBERS: ZP= 16. ZT- 82. ZC= 98. (Cf) 
NEUTRON NUMBERS: NP= 16. NT=l2&. NC=l42. 

BP++1 /3= 3.175 AT*+1/3= 5.925 
REDUCED MASS NUMBER= 27.73 AP+AT=AC=240. 

-_____- 

a/u ELM ml Ecwx P k ETA WX8SIMsGNs(po(W4P Wi.l~EMTEFUlXETA T&l E-Ell~lBPlUT 
--- ____--___ 

1.0 32 28 0.19 I= 6.1 206.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 b4 55 0.38 1954 8.b Mb.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 96 a 0.57 2394 10.5 119.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 128 111 0.76 27bs 12.1 103.3 0 0 0 1m.o lBJ.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 144 125 0.86 2934 12.9 97.4 0 0 0 1m.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.0 lhb 139 0.95 3093 13.6 92.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

MATTER HALF-DENSITY RADII Cfal: 
CP- 3.27 CT= 6.82 CT+CP=lO.OP r= 2.21 

INTERACTION RADIUS RINT-12.99 fm RO= 1.43 fm 5.5 176 153 1.05 3244 14.2 88.1 40 260 33 131.2 123.9 24.4 109 67 m  403 11.59 23. 4 14 1.3 4 
6.0 192 lbb 1.15 3339 14.9 84.3 69 688 3pz 101.8 93.0 39.1 139 53 85 236 6.75 25. 4 17 1.4 6 
b.5 208 180 1.24 3528 15.5 81.0 m 1048 693 85.1 76.5 47.5 lb4 U 96 184 5.24 27. 5 19 1.6 7 
7.0 224 194 1.34 3Ml lb.0 78.1 104 1s 951 73.6 65.5 53.2 187 37 104 155 4.43 29. 6 21 1.7 8 

240 208 I.43 3790 16.6 75.4 118 1622 loB3 65.0 51.6 57.5 
z.5$ 222 l.U 3915 17.2 73.0 13l 1895 1Olb 58.3 51.4 60.8 
272 236 1.62 40% 17.7 70.9 142 2060 956 53.0 16.6 b3.5 
283 150 1.72 4154 18.2 68.9 153 2242 903 48.5 42.6 b55.7 
204 263 1.81 42b8 18.7 67.0 lb3 2405 855 44.8 39.2 b7.b 

X+ 277 1.91 4379 19.2 65.3 172 2551 812 41.6 36.4 69.2 
3% 291 2.01 44@ 19.7 b3.8 181 268( 774 3&9 33.9 70.6 

X0 32 110 137 3.91 31. 6 23 I.9 9 
220 28 115 124 3.54 33. 7 24 2.0 10 
247 25 119 114 3.26 35. 7 2b 2.1 II 
2bh 22 122 106 3.w 36. 7 27 2.2 12 
?ec 20 125 100 2.85 38. 8 29 2.3 14 

201 19 128 95 2.69 10. 8 P 2.4 15 
319 17 131 W 2.8 42. 9 31 2.5 16 

iii lb 15 133 135 86 83 2.45 2.35 U. 46. 9 9 32 34 2.6 2.7 1b 17 
370 I4 137 W 2.26 47. 10 35 2.8 18 

404 12 141 74 2.11 51. 10 37 2.9 20 
437 11 1u 70 I.99 54. 11 39 3.1 21 

EQUIVALENT SHARP SURFACE RADII Cfmlr 
RP= 3.56 RT= 6.96 

COULOMB RADII Cfml: 
RCP- 3.55 RCT- 6.66 RC=RCP+RCT=lO.Zl 

BSS-COULOMB POTENTIAL CMcVl: 
VC(r)=l.438*ZP+ZT/r for r>RC 
VC(r)=VO-K+r++n for r<RC 
VO= 253.74 MeV K= .13718 na2.677 
VC(RINT)= 145.2 MsV 

FISSION-TKE= 188. MeV 
ASYMII. FISSION-TKE= 103. ncv 

LIQUID DRGi’ PARAMETERS: 
GAMMA- 0.895 McV/fmr*Z PROX-FACTOR= 24.87 McV 
L-RLD- 64 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 7.17 MeV/Z**2 

MASS EXCESSES CHd//c*+21: 
PROJECTILE: -25.6 TARGET: -19.5 
COMPOUND NUCLEUS: 59.0 

FUSION RELATED PARAMETERS: 
R-BARRIER=l1.71 fm V(RB)- 151.3 McV 
Q-VALUE- -104.1 n*v 
L-CRITICAL= 97. 

7.5 
8.0 
8.5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

13.0 
14.0 

m  305 2.10 4594 20.1 b2.3 1W 280( 738 3b.5 31.8 71.8 
368 319 2.20 1698 20.6 60.9 197 2914 7Ob 34.3 29.9 72.8 
3S4 333 2.29 4800 21.0 59.6 X6 3014 677 32.5 23.3 73.8 

416 361 2.48 4997 21.9 57.3 219 3192 625 29.3 25.5 75.4 
448 3W 2.67 5187 22.7 55.2 233 3345 580 2b.b 23.2 7b.7 

15.0 4#l 416 2.8b 5371 23.5 53.3 24b 3177 541 3.5 21.3 77.8 470 10 148 66 1.88 5B. 12 42 3.2 23 
lb.0 512 444 3.M ?648 24.3 51.6 298 3992 508 22.6 19.6 78.7 503 9 151 63 I.79 61. 12 U 3.4 24 
17.0 544 471 3.25 5321 25.0 SO.1 270 3b94 478 21.0 18.2 79.5 536 8 153 60 1.71 b5. 13 4b 3.5 2b 

18.0 zb 4W 3.44 5888 25.7 48.7 281 3784 451 19.6 17.0 80.2 568 8 154 58 1.64 6% 14 49 3.6 27 
19.0 608 527 3.63 dodl 26.4 47.4 292 3Sb5 427 18.4 lb.0 80.8 bQ1 7 159 0 1.58 71. 14 50 3.8 29 
iQ.0 640 566 3.82 b2lO 27.1 4b.2 303 3933 m  17.4 15.1 81.3 b33 7 161 54 1.53 75. 15 52 3.9 30 
25.0 800 693 4.77 bS2 30.3 41.3 350 4214 325 13.5 11.7 83.3 795 5 172 4h I.32 91. 18 61 4.4 36 
30.0 960 832 5.73 7626 33.2 37.7 392 43% 270 11.0 9.5 84.5 95b 4 182 42 1.18 IM. 21 70 4.9 42 

35.0 1120 971 b.68 8248 35.9 34.9 430 4529 232 9.3 8.1 85.4 1117 3 192 38 1.08 120. 24 78 5.4 
Wo.0 1280 1109 7.M 8829 39.4 32.7 4bS 1621 2M 8.0 7.0 a.0 1277 3 201 35 1.00 134. 28 87 5.8 
45.0 ,440 1248 8.59 9377 W.7 30.8 497 47M 180 7.1 6.1 8b.5 1437 3 209 33 0.93 148. 31 95 6.2 
50.0 ,600 1397 9.55 9697 42.9 29.2 527 47b4 lb2 b.3 5.5 86.0 1598 2 217 31 0.88 lbo. 34 102 b.5 

hW/u lkv nav -- fhwc l/h - (r d J du c, dn Iw w Iw - m  Iw-w-lw- 



W. W. WILCKE et al. Heavy-Ion Reaction Parameters 491 

TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

****c******~*+************~**~*******************.~ 
*175 32 s on 209 Ai 

__-_____-_______--_-____________________--- 

PCIRAMETERS INDEPENDENT OF BOtlBARDING ENERGY 
___-----_____---___--~~~---~~~~----~~~~~~~~ 

ATONIC NUHBERS: ZP= 16. ZT= 83. ZC= 95. (Es) 
NEUTRON NUMBERS: NP= 16. NT=l26. N&142. 

AP**i/B= 3.175 fiT*rl/3= 5.934 
REDUCED MCISS NUMBER= 27.75 AP+AT=AC=241. 

INTERACTION RADII& RINT=13.00 fm RO= 1.43 fm 

HATTER HCILF-DENSITY RFIDII Efml: 
C:P= 3.27 CT= 6.83 CT+CP=l0.10 z= 2.21 

EQUIVALENT SHARP SURFACE RADII [fml: 
HP= 3.54 RT= 6.97 

COULOMB RADII Cfml: 
RCP= 3.55 RCT= 6.68 RC=RCF’+RC.T=lO.I3 

BSS-COULOMB P0TENTIC)L CMcVl: 
VC(r)=l.438*ZPiZT/r for r:>HC. 
VC(r)=VO-K*r**n for rCRC 
WI= 256.30 MeV K= .13654 n=Z.681 
VC(RINT)= 146.9 MeV 

FISSION-TKE= 191. MeV 
ASYMM. FISSION-TKE= 103. MeV 

LIQUID DROP PARAMETERS: 
GAfiMF)= 0.898 MeV/fm**Z PROX-FACTOR= 24.97 MeV 
L-RLD= 61 (ROTATING LIQUID DR0P LXMITf 
STIFFNESS PARAMETER C= 7.16 MsV/Z*r2 

MclSS EXC:ESSES CMeV/cirZl: 
PRUJECTILE: -25.5 TARGET: - 1 b . 5 
IL OMPClLlND NUCLEUS: 64.5 

FUSI0N RELATED PARCIMETERS: 
R-BhRRIEH=ll.72 fm V(HB)= 153.0 MeV 
Q-WLUE= -106.6 tlrV 
I-C.RITICAL= 95. 

32 s 0” 209 81 32 S 01 209 Bi 

Em ELM Ecn Ecim t t ETA LiWSUWSSlSrpcIIW-LP W-LlEF-JSEl4loloaEl~’ l&i EbRElk-ENlWMl 
--- _I_-------- 

1.0 32 28 0.19 IS2 A.1 209.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.M 0. 0 0 0.0 0 
2.0 64 56 0.39 1954 8.6 in.9 0 0 0 LOO.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 96 83 0.57 2394 10.5 120.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 128 111 0.76 2765 12.1 104.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
4.5 1U 125 0.85 293) 12.9 

5.0 1AO 139 0.94 3093 13.6 
5.5 176 153 1.M 3244 14.2 
b.0 15-2 lb7 1.13 3389 14.9 
6.5 206 180 1.23 3528 15.5 
7.0 224 194 1.32 3661 16.1 

7.5 24O 206 1.42 3iW lA.b 
8.0 256 222 1.51 3915 17.2 
8.5 272 236 1.61 4@36 17.7 
9.0 288 no 1.70 4154 le.2 
9.5 334 w I.79 4268 18.7 

10.0 320 278 1.89 4379 19.2 
10.5 3.3 291 1.58 44@ 19.7 
11.0 352 305 2.08 4594 m.1 
11.5 368 319 2.17 4A9E 20.6 
12.0 38) 3-Q 2.27 4W 21.0 

13.0 4Ib 361 2.4A 4997 21.9 
14.0 448 389 2.65 5187 22.7 
15.0 480 41) 2.83 5371 23.5 
IA.0 512 444 3.02 549 24.3 
17.0 544 472 3.21 5121 25.0 

50.0 219 3174 Al9 29.7 25.8 i5.2 403 13 142 75 2.12 51. 10 37 2.9 19 
55.9 233 3320 575 27.0 23.5 765 437 II 145 71 1.99 54. II 39 3.1 21 
54.0 216 ?4b2 53 24.8 21.6 77.) 470 67 1.89 58. 12 42 3.2 22 
52.3 258 3579 503 22.9 19.9 70.6 503 

1; ;; 
A4 1.80 61. 12 U 3.3 24 

50.7 270 3682 4J3 21.3 18.5 79.4 535 9 154 61 1.72 65. 13 16 3.5 25 

18.0 576 500 3.40 581r8 25.8 49.3 281 3773 447 19.9 17.3 80.1 568 e 157 59 l.AS Y.  14 48 3.6 27 
19.0 600 527 3.99 6051 26.5 (8.0 292 3855 423 18.7 lb.2 80.7 bOo1 7 I59 5A 1.59 71. 14 50 3.7 m  
20.0 b40 555 3.79 6210 27.1 46.8 303 3929 602 17.6 15.3 81.2 633 7 IA2 55 1.53 74. 15 52 3.9 30 
25.0 800 b94 4.72 6952 30.3 41.8 no 4108 322 13.b ii.8 a2 795 5 173 47 1.32 90. le 61 4.4 36 
30.0 9b0 $33 Lb7 7A2A 33.2 38.2 32 4394 2bO 11.1 9.6 34.4 9% 4 183 42 1.18 lb& 21 m  4.9 41 

98.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0;oo 0. 0 0 0;o 0 

93.5 0 0 0 lax0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
89.2 33 x6 0 136.8 13O.l 21.6 106 70 b9 4AO 13.14 0. 3 14 1.2 4 
85.4 AA A39 349 1W.b 93.8 37.7 137 55 84 249 7.O2 25. 4 17 1.4 5 
82.0 %A lee3 A54 87.0 78.4 Y.5 163 45 95 1R) 5.37 27. 5 19 1.6 7 
79.0 103 1315 916 75.1 bJ.0 52.5 186 & 103 IM) 4.51 29. b 21 1.7 e 

76.4 117 1% 1073 AA.2 58.7 56.9 207 a 110 141 3.96 31. b 23 1.8 9 
73.9 lr) 1820 1ON 59.4 52.4 60.3 227 29 115 127 3.56 33. 7 24 2.0 10 
71.7 141 2om 947 53.9 47.4 b3.1 24A 2A 119 117 3.29 34. 7 2A 2.1 II 
69.7 152 2212 891 49.3 43.3 8.3 2A5 23 123 109 3.OA 36. 7 27 2.2 12 
bJ.8 lb2 2377 347 45.5 39.9 4.2 283 21 126 1M 2.87 38. e 29 2.3 13 

66.1 171 2525 806 42.3 37.0 b8.9 31 19 129 9b 2.71 4O. e 3O 2.4 14 
M.5 180 2659 JM 39.5 34.5 JO.3 318 18 131 92 2.53 42. 9 31 2.5 15 
A33.0 188 2781 732 3J.0 32.3 71.5 336 lb 134 88 2.4A U. 9 32 2.b IA 
61.7 15% 2892 700 34.8 30.4 72.6 353 15 136 W 2.36 1. 9 SI 2.7 17 
b0.4 201 2p94 671 32.9 28.7 73.5 370 14 138 81 2.27 47. 10 35 2.7 18 

35.0 1120 971 6.61 8218 35.9 35.3 430 4527 m  9.4 8.2 85.3 1117 3 1% 38 1.08 120. 24 78 5.4 
40.0 1280 1110 7.9 8829 33.4 33.1 165 4b2b ml 8.1 7.1 85.9 12JJ 3 201 35 1.00 134. 28 87 5.8 
45.0 1440 1249 8.50 9377 40.7 31.2 497 47O4 178 7.2 A.2 86.4 I437 5 210 33 0.93 147. 31 55 6.2 
50.0 IA40 1388 9.45 9WJ 42.9 29.6 528 4765 161 6.4 5.6 8b.e 15% 2 218 31 0.88 1AO. 34 lO2 6.5 

Y176 32 8 0 n 238 u 

PF)RClNETERS INDEPENDENT OF BOMBARIiING ENERGY 

ATOMIC: NUMBERS: ZP= 16. ZT= 92. ZC=lt~a. ( ) 
NEUTRON NUIIBERS: NP= 16. NT=l46. NC’=,62, 

FIpc*1/3= 3.175 AT+*l/3= b. 197 
REDUCE5 MASS NUMBER= 28.21 AP+AT=AC=270. 

INTERACTION RADIUS RINT=l3.2’9 fm RO= 1.42 fm 

IWTTER HALF-DENSITY RADII Cfml: 
CP= 3.27 CT= 7.16 CT+CP=10.44 e= 2.25 

EQUIVCILENT SHARP SURFQCE RADII [fml: 
HP= 3.56 RT= 7.30 

COULOMB RADII Cfml: 
RCP= 3.55 RCT= 6.W RC=RCP+RCT=10.53 

BSS-COULOMB PoTENTIc)L CM~VI: 
VC(r)=l.438+ZP+ZT/r fur r>RC 
VC(r)=VO-K*r+*n for r<RC 
‘JO= 275.25 McV K= .12586 n=2.710 
VC.(RINT)= 159.3 MeV 

FISSION-TKE- 215. MeV 
ASYMM. FISSION-TKE= 109. MeV 

LIQUID DROP PARAMETERS: 
GWltlC)= 0.884 MrV/fm**Z PROX-FACTOR= 24.9.5 MeV 
L-RLD= 44 (ROTATING LIQUID DROP LIHIT) 
STIFFNESS PARAMETER C= 7.05 n&J/z**2 

MASS EXCESSES CIlcV/coZl: 
PROJECTILE: -25.4 TARGET: 47.2 
COMPOUND NUCLELlSc 127.9 

FUSION RELC)TED PC\RAHETERS: 
R-BARRIER=ll.Y8 fm V(RB)= 165.7 MeV 
Q-VcILuE= -106.3 MeV 
L-CRITICAL= 96. 

1.0 32 28 0.18 1382 A.2 231.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
2.0 A4 5A 0.35 1554 8.7 163.9 O 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 96 65 0.53 2394 10.7 133.8 0 0 0 No.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 128 113 0.71 27b5 12.3 115.9 0 0 0 leO.0 IeO.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
4.5 1U 127 0.80 2534 13.1 1W.3 0 0 0 leO.0 180.0 0.0 0 0 0 0 0;oo 0. 0 0 0.0 0 

5.0 1bO 141 0.89 3093 13.8 103.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
%5 176 195 0.97 3244 14.5 98.8 0 0 0 lee.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
6.0 192 lb9 1.06 3389 15.1 94.6 48 331 94 126.1 119.4 26.9 128 A4 80 391 10.24 ?2. 4 lb 1.4 6 
A.5 X8 183 1.15 398 15.7 90.9 75 739 434100.7 93.0 39.6 156 52 93 251 6.54 24. 5 IB 1.5 e 
7.0 224 197 1.24 3AbI 16.3 87.6 55 1007 JB 85.3 77.8 47.3 181 43 102 199 5.18 26. 5 m 1.6 9 

7.5 240 212 1.33 31w IA.9 84.6 111 1388 978 74.5 67.4 52.8 203 37 109 170 4.42 27. A 22 1.8 10 
8.0 256 226 1.42 3915 17.5 81.9 125 lb51 9A7 Ab.3 59.6 56.9 D4 32 114 151 3.92 29. A 23 1.9 11 
8.5 272 24O 1.50 (Mb 18.0 79.5 138 1882 910 59.8 S3.b 60.1 214 28 119 137 3.56 31. 7 25 2.0 13 
9.0 288 254 1.39 4154 18.5 77.3 150 zdm Es9 54.5 43.7 62.7 263 25 I23 I27 3.28 32. 7 26 2.1 14 
9.5 W 268 1.68 42b9 19.0 75.2 161 Z2J2 814 50.2 U.7 M.9 2% 23 126 118 3.06 24. B 28 2.2 15 

10.0 320 282 1.77 (379 19.5 73.3 171 2437 JJ3 4b.4 41.3 AA.8 299 21 129 111 2.98 36. 8 29 2.3 lb 
10.5 336 296 1.86 44im 8.0 71.5 180 23s 737 43.3 38.5 be.4 317 19 19 IO5 2.73 37. e 30 2.4 17 
11.0 

12.0 

352 

384 

310 

338 2.12 

1.95 4594 

4800 

z0.J 

21.4 

13.0 41A 367 2.30 4997 22.2 
14.0 44a 395 2.48 5187 23.1 
15.0 4e0 423 2.M 5371 

11.5 

23.9 
lb.0 

368 

512 

324 

451 

2.M 

2.83 

4b98 

56(8 

10.9 

24.7 
17.0 544 480 3.01 5721 25.4 

AA.9 206 2960 644 35.9 31.8 

69.9 

72.0 

IO9 

3b9 

2722 

15 

7O3 

138 

40.5 

92 

36.0 

2.38 

69.8 

42. 

334 

10 

18 

34 

I34 

2.6 

100 

20 

2.a 39. 9 31 2.5 18 
A8.3 tlg 284A 673 39.1 33.8 71.0 352 16 13A 96 2.18 41. 9 33 2.5 19 

b4.3 222 31b1 595 32.3 28.b 73.9 4&3 13 142 65 2.22 43. 10 35 2.8 i-2 
61.9 237 3?33 562 29.3 26.0 75.3 4% 12 145 80 2.00 W. 11 38 2.9 23 
59.8 251 31112 515 26.9 23.8 7b.A 169 11 14e 76 1.97 52. 12 4O 3.1 25 
57.9 261 3bl2 Wa 24.8 21.9 7J.A 502 10 151 72 1.87 55. 12 42 3.2 2A 
56.2 2JA 3727 m  23.0 20.3 78.5 5s 9 153 b9 1.78 5B. 13 44 3.3 ZB 

18.0 5Jb 508 3.19 5BBB 26.2 54.6 ZS 383 429 21.5 19.0 79.3 568 e 154 M 1.71 bl. 14 4A 3.4 30 
19.0 606 %A 3.36 a.51 26.9 53.2 299 3920 407 20.1 17.8 79.9 AOO 8 IS A3 Lb4 M. 14 B 3.6 31 
20.0 bb0 554 3.54 A210 2J.b 51.8 310 4OO2 sA 19.0 16.7 80.5 A33 7 It4 61 I.59 Al. 15 50 3.7 33 
25.0 6W 705 4.43 6952 30.0 (6.4 360 4314 309 14.7 12.9 82.7 795 5 171 53 1.37 81. 18 59 4.2 39 
30.0 9b0 84A 5.31 7626 33.8 42.3 404 4522 257 11.9 10.5 84.0 9% 4 180 47 1.22 9% 21 68 4.7 45 

35.0 1120 587 A.20 824e 36.5 39.2 444 4bJ0 221 10.1 8.9 85.0 1116 4 188 43 1.11 108. 24 76 5.1 
40.0 1280 1118 7.08 8829 39.0 3A.b 400 4781 193 8.7 7.7 85.6 12J7 3 WA 40 1.03 tm. 27 64 5.5 
45.0 144O 12b9 7.97 9377 41.4 34.6 514 4BAJ 171 7.7 b.8 86.2 1437 3 203 37 o.* 133. 30 92 5.9 
50.0 1600 1410 8.85 9897 43.6 32.8 516 493A I54 6.9 6.1 85.6 15% 2 211 35 0.90 14. 33 5-3 A.2 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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PARAMETERS INDEPENDENT OF BOMBARDINQ ENERGY 

ATOMIC NUMBERS: ZP- 17. ZT- 6. ZC- 23.4V ) 
NEUTRON NUMBERS NP= 18. NT= 6. NC= 24. 

w**i /3= 3.271 AT**1 /3= 2.289 ELSCAT C20 dcs 
REDUCED MASS NUMBER= 8.94 AP+AT=AC= 47. 

INTERACTION RADIUS RINT= 9.14 Cm RO= 1.64 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 3.40 CT= 2.12 CT+CP= 5.52 C= 1.31 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.67 RT= 2.52 

COULOMB RADII Cfml: 
REP= 3.65 RCT- 2.51 RC-RCP+RCT= 6.14 

BSS-COULOMB POTENTIAL CM&l: 
VC(rJ=l.438+ZP*ZT/r fdr r>RC 
VC(rJ=VO-K*r++n fop rCRC 
VO= 33.15 McV K= .09100 n=2.548 
VC(RINTJ= 14.0 tlsv 

FISSIGN-TKE= 38. MeV 
ASVMM. FISSION-TKE= 29. MeV 

LIQUID DROP PARAMETERS: 
GAMMA- 0.951 MeV/fmx+2 PROX-FACTOR= 15.62 MeV 
L-RLD= 47 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS FARAMETER C= 21.56 McV/Z**,? 

MASS EXCESSES CMeV/c*+Zl: 
PROJECTILE: -2b. 6 TARGET: 6.0 
COMPOUND NUCLEUS4 -43.3 

FUSION RELATED PARAMETERS: 
R-BARRIER= 8.31 fm V(REJ)= 16.3 MeV 
Q-VALUE- 16.7 MeV 
L-CRITICAL= 30. 

5.0 175 45 2.79 3383 
5.5 193 49 3.06 3518 
40 210 54 3.34 37a 
6.5 Z4 58 3.62 3858 
7.0 245 u 3.90 4oM 

7.5 263 b7 4.18 4144 

2.0 16.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.8 11.4 8 33b IS 109.4 20.0 a3 35 35 0 35 9.19 50. 0 0 2.4 2 
3.4 9.3 20 1163 84h 50.7 12.3 b4.7 90 15 0 15 3.77 75. 0 0 2.7 2 
3.9 8.0 27 IS7 1177 33.7 8.4 73.2 131 9 125 11 2.79 100. 4 14 3.0 2 
4.1 7.6 29 16% 1287 is.9 1.3 n.5 150 7 140 10 2.8 110. 5 18 3.1 3 

4.4 1.2 32 1789 1376 25.3 b.4 77.3 169 b 153 9 2.31 122. 6 20 3.2 3 
4.6 6.8 34 18n 14OE 22.5 5.7 18.7 187 6 166 8 2.15 13). b 23 3.3 3 
4.8 6.h 37 1941 1291 20.3 5.1 79.9 205 3 179 8 2.02 146. 7 25 3.5 3 
5.0 b.3 39 1999 1192 18.5 4.7 80.8 p3 4 192 7 1.9J 159. 7 29 3.b 3 
5.2 b.1 41 2949 IlOh lb.9 4.3 81.5 241 4 201 7 1.81 lb7. 8 29 3.7 4 

3.4 5.9 43 2091 1033 1s7 4.0 82.2 259 4 217 7 1.73 179. 8 31 3.8 4 
8.0 280 71 4.4h 4182 5.5 5.7 43 2128 968 14.5 3.7 82.7 m  3 229 b 1.M 191. 9 LU 3.9 4 
8.3 298 16 4.73 4414 5.7 3.5 16 2161 911 13.6 3.3 83.2 294 3 241 b 1.40 203. 9 35 4.0 4 
9.0 315 80 5.01 4243 5.9 3.4 48 2190 860 12.7 3.2 83.b 312 3 253 6 1.54 214. 10 36 4.1 4 
9.5 333 85 3.29 4&B 6.0 3.2 SO 2216 815 12.0 3.1 24.0 P) 3 264 6 1.49 22b. JO 38 4.2 4 

10.0 350 W 3.57 47W b.2 3.1 31 p39 774 11.3 2.9 84.3 347 3 Zb 6 1.U 233. 11 40 4.2 5 
10.3 368 94 5.85 4909 6.3 5.0 S-3 2260 73l JO.7 2.7 81.6 365 2 28B 5 1.40 m.  ii 41 4.3 5 
11.0 385 90 6.13 5025 b.3 4.8 54 2279 704 JO.2 2.6 84.9 383 2 300 3 1.36 2% 12 43 4.4 5 
11.5 403 103 6.41 3139 6.6 4.7 56 2296 b73 9.7 2.3 83.1 403 2 311 5 I.33 2m. 12 4 4.5 3 
12.0 410 107 b.68 5250 b.8 4.6 57 2312 445 9.3 2.4 85.4 418 2 323 5 1.29 279. 13 44 4.6 5 

13.0 455 116 7.24 54hb 7.0 4.5 60 2333 596 8.5 2.2 85.7 153 2 316 5 1.24 2% J4 49 4.8 6 
14.0 4w 125 7.80 5614 
15.0 525 134 8.36 58l4 
16.0 560 143 8.91 Mb9 
17.0 555 152 9.47 b251 

18.0 b30 lb1 1O.M 6440 
19.0 663 170 10.58 Ml8 
20.0 mo 179 11.14 4792 
is.0 873 2z3 13.93 7bO4 
30.0 1050 26n lb.71 8311 

1.3 4.3 62 2x3 
7.6 4.1 b52w3 
7.8 4.0 bl 2401 
8.1 3.9 70 2416 

8.3 3.8 72 2uO 
8.5 3.7 74 2U2 
8.7 3.6 16 24.33 
9.8 3.2 86 2494 

10.7 2.9 95 2321 

553 1.9 2.0 86.1 4a 2 368 5 1.18 318. 15 52 4.9 6 
516 1.3 1.9 86.3 523 2 391 4 1.14 341. lb 95 J.1 6 
484 6.8 1.7 86.6 568 2 414 4 1.10 395. 17 56 5.2 7 
455 6.4 1.b 8b.8 594 1 434 4 1.06 377. 18 61 5.4 7 

43 6.0 1.3 87.0 h29 1 4s 4 1.03 399. 19 b4 5.5 7 
407 3.7 1.5 87.2 hb4 1 481 4 1.00 421. 24 67 5.6 7 
WI 5.4 1.4 87.3 699 1 593 4 0.9l 432.21 69 5.8 8 
309 4.3 1.1 87.9 871 1 bJ3 3 0.86 524 25 83 6.4 9 
23 3.3 0.9 88.2 1049 1 i-21 3 0.78 (13. 30 95 7.0 10 

35.0 1215 313 19.50 9021 11.6 2.7 103 25(0 221 3.0 0.8 88.5 1224 1 8.29 3 0.72’ b98. 35 107 7.3 
40.0 MC0 357 22.28 96% 12.4 2.3 110 2% 193 2.6 0.7 88.7 1399 1 936 3 0.67 776. 39 119 8.0 
45.0 Is75 482 25.07 lOi% 13.1 2.4 117 2564 172 2.3 0.6 @.8 iSI5 0 1042 2 o.b3 848. 44 11) 0.4 
50.0 1750 447 27.63 Jm 13.8 2.3 124 2513 154 2.1 0.3 89.0 1724 0 114 2 0.60 9J4. 49 141 8.9 

11178 35 Cl on lb 0 

________________________________________--- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
____________-_---_______________________--- 

ATOMIC NUMBERS! ZP= 17. ZT= 8. ZC= 25.(Mn) 
NEUTRON NUMBERS: NJ’= 18. NT- 8. NC= 21. 

AP+*l/3= 3.271 AT**J/3= 2.520 ELSCAT (27 des 
REDUCED MASS NUMBER= 10.98 AP+AT=AC= 51. 

INTERACTION RADIUS RINT= 9.40 fm RO= 1.62 fm 

HATTER HALF-DENSITY RADII Cfm3: 
CP= 3.40 CT= 2.42 CT+CP= 5.S2 & 1.41 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.67 RT= 2.78 

COULOMB RADII Cfnl: 
RCP= 3.65 RCT= 2.78 RC=RCP+RCT= 6.43 

BSS-COULOMB POTENTIAL tMcVlt 
VC(rJ=l.438iZP*ZT/r for r>RC 
UC(r)-VO-)C*r**n for r<RC 
vo= 42.61 MeV K= .11’733 n=2.4Y5 
VC(RINT)= 20.8 MeV 

FISSION-TKE= 40. MeV 
ASVMM. FISSION-TKE= 35. MsV 

LIQUID DROP PARAMETERS: 
GAMMA- 0.951 MeV/fm**2 PROX-FACTOR= 16.91 II& 
L-RLD= 50 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 17.64 M&/Z+*2 

MASS EXCESSES CMcV/c*+21: 
PROJECTILE; -26.6 TARGET: -4.7 
COMPOUND NUCLEUS4 -56.3 

FUSION RELATED PARAMETERS: 
R-BARRIER= 8.51 fm V(RB)= 21.4 MeV 
Q-VALUE= 18.9 MeV 
L-CRITICAL= 36. 

1.0 35 II 0.53 1511 2.4 21.4 0 0 0 180.0 180.0 0.0 0 
2.0 70 22 1.06 2138 3.4 15.1 7 183 61 129.1 26.5 25.4 21 
3.0 105 33 1.58 2bl9 4.2 12.4 24 1107 799 56.1 16.) bz.4 Y  
4.0 140 44 2.11 3023 4.8 10.7 33 1548 1148 36.2 11.2 71.9 128 
4.3 150 49 2.37 3%’ 5.1 10.1 36 1493 1291 31.0 9.6 74.5 I48 

5.0 175 55 2.64 3383 3.4 9.6 40 18w 1399 27.1 a4 76.5 I67 
5.3 193 40 2.99 3248 5.b 9.1 43 1902 13bl 24.1 7.3 78.0 183 
6.0 210 M 3.17 3704 5.9 8.7 46 19% 1247 21.7 b.8 79.2 204 
b.5 228 71 3.43 3856 b.J 8.4 48 2Mh 1151 19.7 6.1 80.2 222 
7.0 245 77 3.69 4044 b.4 8.1 51 2101 lob9 18.0 3.6 81.0 240 

7.3 2b3 82 3.96 4144 6.6 7.8 53 21SO 998 lb.7 3.2 81.7 258 
8.0 

4.2 a2 311 

280 88 4.22 4202 6.8 7.b 56 2192 935 

4.0 85.6 329 

15.5 4.8 P.3 276 
8.5 298 93 4.49 UJ4 1.0 7.3 58 2229 880 14.4 4.5 82.8 293 
9.0 315 w 4.75 4543 7.2 7.1 w 2262 831 13.5 
9.5 333 104 5.01 4648 7.4 6.9 U 2291 788 J2.7 

10.0 354 110 5.2% 47% 7.6 6.8 M 2318 149 12.0 
10.5 368 115 3.54 4909 7.8 b.6 M 2341 713 Il.4 
11.0 385 121 5.80 5025 8.0 6.5 b8 a3 680 10.8 
11.5 403 126 6.07 5139 8.1 b.3 m 2382 631 10.3 
12.0 429 132 b.33 S2?O 8.3 6.2 72 2400 623 9.9 

13.0 455 143 4.86 3444 8.7 5.9 75 2432 575 9.0 

5 194 

4238 

9 

8 

1.88 

1.59 

155. 

195. 

8 

10 

J) 

37 

3.9 

4.3 

4 

3 x6 

5 

9 

4 249 

1.80 

8 

1M. 

I.54 

8 

X6. 

32 

10 

4.0 

39 

4 
4 216 

4.4 

9 

5 

I.72 173. 9 34 4.1 5 
4m 8 1.65 181. 9 36 4.2 5 

3.8 84.0 347 3259 8 1.49 212. II 41 4.5 b 
3.6 84.3 3M 3270 7 1.45 222. I1 43 4.b 6 
3.4 84.6 332 3280 7 1.41 233. 12 U 4.? 6 
3.2 84.8 400 3290 7 1.37 2U. 12 46 4.8 b 
3.1 65.1 417 3 301 7 1.34 254. 13 47 4.9 6 

2.8 85.3 4% 2 321 h 1.29 249. I4 SJ 5.0 7 
14.0 494 154 7.39 5b74 9.0 5.7 78 2459 534 8.3 2.6 85.8 4W 
15.0 525 165 7.91 5874 9.3 5.5 82 2482 4W 1.7 2.4 86.1 533 
Jb.0 540 176 8.U 6obp 9.6 5.4 85 2% 4b7 7.2 2.3 86.4 568 
17.0 595 187 8.97 42Sl 9.9 5.2 88 2520 440 6.8 2.1 S.b 593 

18.0 633 193 9.30 b449 10.2 5.0 91 2234 415 6.4 2.0 84.8 42% 
19.0 hb3 209 1O.Q Ml8 10.5 4.9 93 2550 394 40 1.9 87.0 663 
20.0 700 210 10.55 4792 10.7 4.8 96 2363 374 5.7 1.8 87.1 699 
25.0 8B w 13.19 7494 120 4.3 Ice 2410 299 4.3 1.4 87.7 874 
30.0 ImO 329 15.33 3341 13.2 3.9 120 2b42 249 3.7 1.2 88.1 1049 

35.0 1225 381 18.44 9021 14.2 3.6 130 2&M 213 3.2 1.0 88.4 1224 
40.0 1400 437 21.10 9656 15.2 3.4 139 2&%0 187 2.8 0.9 83.6 1359 
45.0 1575 494 23.74 msh lb.1 3.2 144 2b92 IM 2.5 0.8 88.0 1574 
50.0 1754 349 24.38 10825 17.0 3.0 151 2702 149 2.2 0.7 88.9 1749 

0 0 0 0.00 0. 0 0 0.0 0 
49 0 M 13.30 44 0 0 2.5 2 
19 0 20 4.05 b9. 0 0 2.9 2 
12 120 15 2.93 90. 4 15 3.1 3 
10 134 13 2.43 102. 5 18 3.3 3 

8 147 12 2.41 113. 6 21 3.4 3 
7 159 II 2.24 122. 4 23 3.5 4 
b 171 11 2.10 133. 7 24 3.6 4 
6 183 10 1.98 144. 7 ZB 3.8 4 

2 341 6 1.22 290.15 A 5.2 7 
2362 b 1.17 311. 16 57 5.4 7 
2382 6 I.13 324. 17 44 3.5 8 
2 401 b 1.0s 344. 18 62 3.7 8 

2 421 5 1.06 354. 19 65 S.8 8 
2 441 5 1.03 376. 19 40 4.0 9 
1440 5 1.00 3%. 20 71 4.1 9 
1257 4 0.W 47J. 25 84 6.8 II 
I 653 4 0.80 331. 30 97 7.4 I2 

1 741 4 0.74 624 34 109 8.0 
1840 3 0.69 697. 39 121 8.5 
I 933 3 OAS 763. 43 132 9.0 
I 1025 3 0.u 821. 41 143 9.4 
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#179 35 Cl on 27 Al 

P/\R#lETERS INDEPENDENT OF BOMBFlRDING ENERGY 

ATGMIC NUMSERS: ZP= 17. ZT= 13. ZC= 30.(Zn) 
NEUTRON NUMBERS: NP= 18. NT= 14. NC= 32. 

AP**l/S- 3.271 RT+*l/3= 3.000 ELSCRT <SO des 
REDUCED M&S NUMBER= 15.24 AP+AT=AC= 62. 

INTERCICTION RCIDIUS HINT= 9.92 Cm RO= 1.59 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.40 CT= 3.05 CT+CP= 6.45 E--: 1.61 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.47 RT- 3.35 

COULOMB RADII Cfml: 
RCP= 3.65 RCT= 3.32 RC=RCP+RCT= 6.07 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.438*ZPrZT/r for r>RC 
VC(r)=VO-Krr+cn COP r<RC: 
vo= 64.23 MaV K= .lbl32 n=2.446 
VC(RINT)= 32.0 MeV 

FISSION-TKE= 47. MeV 
FISYMM. FISSION-TKE= 46. Me’.’ 

LIQUID DROP PARAMETERS: 
GhMMA= 0.9SO M&/fm**2 PROX-FhCTOR= 19.18 MeV 
L-RLD= 59 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PCIRCIMETER C= 12.82 MeV/Z+*2 

MaSS EXCESSES CMeV/c++Zl: 
PROJECTILE: -26.6 TARGET: -2o.c. 
COMPOUND NUCLEUS: -61.6 

FUSION RELCITED PAR&METERS: 
R-BARRIER= S.94 fm V(RB)= 33.2 MeV 
Q-VALUE= 14.3 MeV 
L-CRITICAL= SO. 

1.0 35 IS 0.48 1511 3.3 
2.0 70 30 0.95 2138 4.7 
3.0 105 4b 1.43 2619 5.8 
4.0 140 61 1.90 3025 6.7 
4.5 158 69 2.14 3209 7.1 

5.0 175 76 2.38 33B3 7.5 
5.5 m  84 2.b2 3518 7.8 
6.0 no 91 2.86 3706 a2 
6.5 228 99 3.09 3858 8.5 
7.0 245 107 3.33 4004 8.8 

7.5 263 114 3.57 4144 9.1 
8.0 280 122 3.81 4% 9.4 
0.5 296 130 4.04 4414 9.7 
9.0 315 I37 4.28 4543 10.0 
9.5 333 145 4.52 4660 10.3 

10.0 350 152 4.76 4790 10.5 
10.5 368 lb0 5.00 4% 10.8 
11.0 385 168 5.23 5% 11.1 
11.5 m  175 5.47 5137 11.3 
12.0 420 183 5.71 5% 11.5 

13.0 % 15a 6.19 54bb 12.0 
14.0 4m 213 6.M 5674 12.5 
15.0 525 229 7.14 5874 12.9 
16.0 560 244 7.61 k&9 13.3 
17.0 595 259 a.09 b257 13.7 

18.0 630 274 8.51 6440 14.1 8.2 132 2773 
19.0 645 290 9.01 Ml8 14.5 8.0 136 2791 
20.0 700 305 9.52 6792 14.9 7.8 140 2807 
25.0 875 81 11.90 7601 lb.7 7.0 155 m  
30.0 1% 457 14.28 8341 18.3 6.4 175 29W 

35.0 1% 533 lbbb 5w1 19.7 5.9 190 xv 
40.0 1400 610 19.03 9b5l 21.1 5.5 201 2959 
45.0 1575 484 21.41 It7256 22.4 5.2 217 2975 
50.0 1% 76223.79 10825 23.6 4.9 229 29w 

34.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
24.6 0 0 0 14n.o 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
20.1 31 983 b89 b5.4 28.0 57.3 75 30 0 37 4.74 56. 0 0 2.8 3 
17.4 46 1531 1145 41.8 18.1 69.1 122 18 109 25 3.2b 74. 4 lb 3.1 4 
lb.4 51 1711 1297 a5 15.4 72.2 143 I4 lz! 22 2.90 83. 5 19 3.3 4 

15.6 56 1% 1418 30.9 la4 74.5 143 12 133 10 2.M 91. 5 22 3.4 5 
14.8 61 1973 1341 27.4 11.9 76.3 182 11 143 19 2.43 100. 6 24 3.6 5 
14.2 65 2070 1% 24.6 10.7 77.7 201 9 153 18 2.27 109. 7 27 3.7 5 
13.6 69 2152 1135 22.3 9.7 78.9 219 8 lb3 17 2.14 Ilk 7 29 3.8 6 
13.2 73 2223 1% 20.4 8.9 79.8 237 8 172 lb 2.m 125, 8 31 4.0 6 

12.7 77 7283 984 la8 8.2 80.6 256 7 181 15 1.93 134. 8 33 4.1 6 
12.3 80 2% 922 17.4 7.6 81.3 274 6 190 I4 1.85 143. 9 35 4.2 6 
11.9 84 tg) 
11.6 87 2424 
11.3 w Wl 

11.0 93 2495 
10.7 9b 295 
10.5 99 %2 
10.3 101 2577 
10.0 104 2600 

9.7 109 2640 
9.3 114 2b74 
9.0 119 no4 
8.7 123 mo 
a4 120 2752 

ala lb.2 7.1 81.9 292 6 198 14 1.77 IW. 9 3b 4.3 7 
810 15.2 6.6 82.4 310 5 2Q7 13 1.71 158. 10 3e 4.4 7 
776 14.3 6.2 8.8 327 5 215 13 1.65 lbb. 10 40 4.5 7 

7s 13.5 5.9 83.2 345 5 2?3 12 1.44 175. 11 42 4.b 7 
702 12.8 5.6 83.6 363 4 231 12 I.5 181. 11 43 4.7 8 
670 12.1 5.3 83.9 381 4 z3p 12 1.50 109. II 45 4.8 8 
Ml 11.6 5.0 84.2 398 4 247 11 l.4b 1% 12 47 4.9 8 
615 11.0 4.8 84.5 416 4 2% 11 1.43 10). 12 4a 5.0 8 

567 10.1 4.4 84.9 452 3 271 11 1.3b 219. 13 51 5.2 9 
527 9.3 4.1 85.3 487 3 a6 10 1.30 pa 14 54 5.4 9 
492 8.7 3.8 85.7 322 
161 8.1 3.5 I.0 s7 
434 7.6 3.3 86.2 5% 

410 7.1 3.1 86.4 b.ia 
388 b7 2.9 8b.b M3 
359 6.4 2.8 84.8 698 
295 5.0 2.2 87.5 073 
24b 4.2 1.8 87.9 1049 

210 3.6 1.5 @.2 1224 
181 3.1 1.3 88.5 1399 
lb4 2.7 1.2 88.6 1~4 
147 2.5 1.1 88.8 1749 

3 301 10 1.25 248. 15 n 5.6 10 
3 316 9 1.20 2b5. lb 44 5.8 10 
3 331 9 1.16 27b. 17 b3 5.9 11 

2 346 9 1.13 292, 18 bb 6.1 11 
2 3bl 8 1.09 3W. 19 69 6.3 12 
2 375 8 1.06 31a 20 71 6.4 12 
2 447 7 0.94 w2. 24 w 7.1 14 
1 517 7 0.85 4M. 28 97 7.8 lb 

1586 6 0.78 490. 32 109 8.4 
1654 6 0.73 548. 37 120 9.0 
1722 5 0.68 w2. 41 131 9.5 
1783 5 0.65 637. 45 142 10.0 

#lei> 35 Cl an 40 Ca 

PRRAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP- 17. IT=  20. ZC= 37. (Rb) 
NEUTRON NUMBERS: NP= 1S. NT= 20. NC= 38. 

PIp**1/3= 3.271 CIT+*l/3= 3.420 
REDUCED MASS NUMBER= 18.67 AP+AT=CIC= 75. 

INTERfiCTION RADIUS RINT=lO.SS fm RO= 1.55 fm 

MPlTTER HALF-DENSITY RADII Cfnl: 
CP= 3.40 CT= 3.5c) CT+CP= 6.99 c= 1.75 

EQUIVALENT SHARP SURFfACE RADII Cfml: 
RP= 3.67 RT= 3.85 

COULOMB RADII Cfml: 
RCP= 3.65 ACT= 3.54 RC=RCP+RCT= 7.49 

SSS-COULOMB POTENTIAL CM&l: 
VC(rl=l.438rZP*ZT/r for riRC: 
VC(r)=VO-Krrrrn for r<RC: 
vo- 92.03 MeV K= .19580 n=2.442 
VC(RINT)= 47.1 MeV 

FISSION-TKE- 57. MeV 
ASYMM. FISSION-TKE= 57. MeV 

LIQUID DROP PCIRCIMETERS: 
GAMMA- 0.951 MeV/fm**2 PROX-FACTOR= 20.88 MeV 
L-RLD- 66 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 10.53 MeV/Z++Z 

PWISS EXCESSES CMeV/c+i21: 
PROJECTILE: -26.6 TCIRGET: -33.0 
COMPOUND NUCLEUS: -59.4 

FUSIGN RELATED PARAMETERS: 
R-BARRIER= 9.31 fm V(RB)= 49.3 MeV 
Q-VhLUE= -0.3 M&J 
L-CRITIC&L= 61. 

35 Cl m 40 ca 35cton 4oca 

-- --- -- 
n/u Elm Ecn Em/K , k ETA LtUUSWtW%W-OlW-LP W-LlEF+El-8lEF%ETA’ TW E-(RBkfM189KLT 

-- - 

1.0 35 19 0.40 1511 4.1 n5 0 0 0 im.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 70 37 0.79 2138 5.8 37.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0 0. 0 0.0 0 
3.0 rm 56 1.19 2619 7.1 30.9 29 571 317 93.3 50.7 43.3 50 55 0 78 6.82 47. 0 0 2.4 3 
4.0 140 75 1.59 3% 8.2 2b.8 51 1296 % 55.0 29.5 62.5 110 30 95 44 3.87 4 4 6.2. 15 2.6 
4.5 1s 84 1.78 5209 8.7 25.2 60 1% 1125 45.9 24.6 67.0 131 24 109 38 3.34 70. 4 18 3.0 4 

5.0 175 93 1.98 %3 9.1 23.9 67 1725 1% 39.5 21.1 70.2 155 20 121 34 2.98 77. 5 21 3.2 4 
5.5 193 IW 2.18 3518 9.6 22.8 73 SE0 1% 34.7 la5 72.7 175 17 131 31 2.72 04. 6 24 3.3 5 
6.0 210 112 2.38 3706 10.0 21.9 79 2010 1194 30.9 lb.5 74.5 195 15 140 29 2.52 91. 6 2b 3.5 5 
6.5 228 121 2.55 m  10.4 21.0 84 2ll8 1162 27.9 14.9 76.0 214 13 148 2l 2.8 98. 7 28 3.b 6 
7.0 245 131 2.77 4004 10.8 20.2 90 2212 102.3 a.4 13.6 77.3 m  12 156 25 2.22 105. 7 30 3.7 6 

7.5 263 140 2.97 414b 11.2 19.5 95 2292 % 23.4 12.5 78.3 29 11 lb4 24 2.10 113. 8 B 3.9 6 
8.0 180 149 3.17 u82 11.5 18.9 99 2t&3 895 21.6 11.5 79.2 270 10 171 23 2.01 118. 8 34 7 4.0 
8.5 2% 159 3.37 4414 11.9 18.4 104 2425 842 20.1 10.7 79.9 288 9 178 22 1.92 1%. 9 7 s 4.1 
9.0 315 lb8 3.57 4543 12.2 17.8 108 24m 796 18.8 10.0 80.6 307 8 185 21 1.84 131. 9 38 8 4.2 
9.5 333 I77 3.76 (M8 12.6 17.4 112 2529 754 17.6 9.4 81.2 325 8 192 20 1.78 139. 10 39 4.3 a 

10.0 350 187 3.96 479Q 12.9 lb.9 116 m4 716 16.4 8.9 81.7 343 7 1% ?o 1.72 Mb. 10 41 4.5 8 
10.5 368 19b 4.16 4909 13.2 lb.5 110 2bl4 482 15.7 a4 82.1 3bl 7 xe 19 1.66 151. 11 43 4.b 9 
11.0 385 203 4.36 5% 13.5 lb.1 123 2% 651 14.9 8.0 82.5 379 6 211 18 1.61 11 44 4.7 9 158. 
11.5 Cm 215 4.Y 5139 13.8 15.8 127 2683 b23 14.2 7.6 82.9 39b 6 218 18 1.57 lb5. 11 4b 4.8 9 
12.0 42Q 224 4.76 5250 14.1 15.5 130 2713 597 13.5 7.2 03.2 414 b 224 17 1.52 170. 12 47 4.9 10 

13.0 % 243 5.15 WM 14.7 14.8 137 2767 ST1 12.4 Lb 8Z8 450 5 2% 17 1.45 184. 13 50 5.1 10 
14.0 490 261 5.8 5b74 15.3 14.3 I44 2813 511 11.4 6.1 m.3 485 5 24@ 16 1.39 1%. I4 53 5.3 I1 
15.0 525 280 5.94 5874 15.8 13.8 150 3% 477 10.6 5.6 84.7 521 4 244 15 1.33 209. 14 56 5.5 11 
16.0 560 299 6.34 bOb9 lb.3 13.4 1% 2887 447 9.8 5.2 &5.1 w 4 272 15 l.aB 219. 15 59 5.6 12 
17.0 595 317 6.74 b257 lb.8 13.0 161 2918 421 9.2 4.9 55.4 591 4 283 14 1.23 233. 16 b2 5.8 12 

la0 632 336 7.13 b440 17.3 12.6 lb7 2945 398 8.7 4.6 ES.7 b% 4 295 14 1.19 xl. 17 s b.0 13 
19.0 MS 356 7.53 bb18 17.8 12.3 172 29b9 377 8.2 4.4 85.9 bb2 3 3W 13 1.16 zy. 18 b7 b.1 13 
20.0 700 373 7.93 6792 18.3 12.0 177 299l 35s 7.7 4.1 8h.l 697 317 3 13 1.12 266. 19 m  b.3 14 
23.0 875 447 9.91 760) 24.4 10.7 ?ol 3073 28( 6.1 3.3 8b.9 873 2 372 11 0.99 321. 23 83 7.1 lb 
30.0 1050 540 Il.89 8341 22.4 9.8 222 3128 P) 5.0 2.7 87.5 lo(8 2 424 10 0.w 372. 27 R 7.7 18 

35.0 1% 653 13.87 %I 24.2 9.0 242 3107 204 4.3 2.3 87.9 1223 2 476 9 0.82 419. 31 106 a3 
40.0 1400 747 15.65 wb is.8 8.5 259 31% 179 3.7 2.0 81Ll 1399 1 527 9 0.77 461. 35 117 a9 
45.0 1575 Iuo 17.83 102s 27.4 8.0 276 3218 159 3.3 I.8 88.3 1574 1 5.76 8 0.72 499. 39 l?s 9.5 
50.0 1750 933 19.82 I0825 28.9 7.6 292 3236 143 3.0 1.6 @.5 1749 1 b2b 8 0.68 544. 43 138 10.0 

lkvlr llrv hv - mvc l/k - I J a kt dn(n II& lid lkv - fm kv-hv-Rev- 

p+KucwE T=T#IoEl Mawaam mIwrl.ms%lEn lMWlERUllCICQ*IWWlvssLM Em 35CI 
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46181 35 Cl on 56 Fe 

PCIRAMETERS INDEPENDENT OF BOMBCIROING ENERGY 

ATGNIC NUMBERS: ZP= 17. ZT= 26. ZC= 43.(Tc) 
NEUTRON NUMBERS: NP= 18. NT= 30. NC= 48. 

AP+*l/3= 3.271 AT*+l/3= 3.826 
REOUCEO MCISS NUMBER= 21.54 AP+CIT=AC= 91. 

INTERACTION RADIUS RINT=10.82 fm RO= 1.52 Cm 

MCITTER HhLF-OENSITY RCIDII tfmlr 
CP= 3.40 CT= 4.12 CT+CP= 7.52 e= 1.86 

EQUIVALENT SHARP SURFACE RADII Cfnl: 
RP= 3.67 RT= 4.35 

COULOMB RAOII Tfml: 
RCP- 3.65 RCT= 4.27 RC=RCP+RCT= 7.92 

BSS-COULOMB POTENTIAL CMcVl: 
VC(r)=1.438+ZP*ZT/r for r>RC 
UC(r)-VO-K+r**n for r<AC 
VO= 112.96 MeV K= .20308 n=2.456 
VC(RINT)= 58.7 MeV 

FISSION-TKE= 66. nev 
ASYMM. FISSION-TKE= 63. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.947 MeV/fm**2 PROX-FCICTOR= 22.15 MeV 
L-RLO= 77 (ROTATING LIQUID OROP LIMIT) 
STIFFNESS PARAMETER C= 9.17 tleV/Z*+2 

MASS EXCESSES CMeV/c**Zl: 
PROJECTILE: -26.6 TARGET: -61.4 
COMPOUNCl NUCLEUS: -77.8 

FUSION RELATE0 PARAMETERS: 
R-BPIRRIER= 9.69 fn V(RB)= 61.4 MeV 
Q-VALUE= -10.2 nev 
L-CRITICFIL= 72. 

1.0 35 22 0.37 1511 4.7 69.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 70 43 0.73 2138 6.7 49.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 145 b5 1.10 2bl9 8.2 40.2 2b 35b 14b 113.2 7%9 33.4 % 69 35 133 9.42 3% 1 4 2.2 3 
4.0 140 86 1.47 3025 9.4 34.8 n 1209 84b b2.4 39.2 5.8 104 36 86 62 4.34 51. 4 15 2.6 4 
4.5 158 97 1.45 3B9 10.0 32.8 Y  1490 lQl0 51.6 32.2 b4.2 129 28 100 52 3.44 57. 4 18 2.8 5 

5.0 
5.5 
6.0 
6.5 
7.0 

7.5 
8.0 
8.5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

13.0 

175 108 1.83 3383 10.5 31.1 77 1714 12bb U.1 27.4 67.9 
193 118 2.02 B43 11.0 29.7 85 1897 1384 38.6 23.9 70.7 
210 129 2.20 37w 11.5 2a.4 92 a49 ma 34.3 21.2 72.9 
298 140 2.38 3gs 12.0 27.3 W 2177 1171 30.8 19.1 74.6 
245 151 2.57 4004 12.5 2d.3 105 zLB7 1087 28.0 17.3 76.0 

263 lb2 2.75 414b 12.9 25.4 111 2382 1014 25.7 IS.9 77.1 
230 172 2.93 4282 13.3 24.6 117 24b5 951 23.7 14.7 78.1 
258 10 3.12 U14 13.7 23.9 122 2538 895 22.1 13.6 79.0 
315 194 3.30 4543 14.1 23.2 128 2603 845 20.6 12.7 79.7 
333 205 3.48 4664 14.5 22.6 133 2bbl 801 19.3 11.9 80.3 

350 215 3.67 4790 14.9 22.0 137 2714 761 18.2 11.2 80.9 
368 226 3.85 4909 15.3 21.5 142 2761 724 17.2 10.6 81.4 
385 237 4.03 5025 15.6 21.0 147 2801 692 lb.3 10.0 81.9 
433 243 4.22 5139 lb.0 20.5 151 B43 bbl 15.5 9.5 82.3 
420 2% 4.44 5250 lb.3 20.1 155 2879 b31 14.8 9.1 62.6 

455 WO 4.77 5464 17.0 19.3 lb3 2942 585 13.5 8.3 83.3 

152 23 110 4b 3.25 b4. 5 21 2.9 5 
173 20 110 42 2.94 69. 5 23 3.1 6 
193 17 128 38 2.71 75. 6 25 3.2 6 
212 15 135 3b 2.52 81. 7 27 3.4 7 
231 14 142 31 2.37 87. 7 a 3.5 7 

250 12 148 32 2.21 92. 7 31 3.6 8 
269 I1 IS4 30 2.13 98. 8 33 3.8 8 
287 10 lb0 29 2.04 103. 8 35 3.9 9 
305 10 165 28 1.95 109. 9 36 4.0 9 
324 9 171 27 1.83 115. 9 38 4.1 9 

342 8 176 26 1.81 120. 10 40 4.2 10 
360 8 181 ‘A 1.76 lab. 10 41 4.4 10 

iii 7 7 186 191 24 23 1.70 1.65 130. 1% 11 11 43 U 4.5 4.6 11 11 
413 7 1% 23 1.61 142. 11 U 4.7 11 

u9 b 206 22 1.53 152. 12 49 4.9 12 
14.0 490 301 S.13 5674 17.6 18.6 171 2996 543 12.4 7.6 83.8 465 5 215 21 1.U 161. 13 52 5.1 13 
15.0 525 323 5.54 5874 18.2 18.0 179 3043 507 11.5 7.1 84.3 520 5 224 20 1.40 171. 14 51 5.2 14 
lb.0 560 245 5.87 6069 18.8 17.4 1W 3084 47S 10.7 6.6 84.6 566 5 233 19 1.34 182. 1s 51 5.4 14 
17.0 595 3bb 6.23 6251 19.4 lb.9 193 3120 U7 10.0 b.2 85.0 591 4 242 18 1.30 191. 15 60 5.6 15 

18.0 630 388 6.60 b444 20.0 lb.4 199 31Y 422 9.4 5.8 85.3 626 4 sr 18 1.Z 200. lb 62 5.8 lb 
19.0 bb5 409 6.97 6618 20.5 lb.0 206 3181 100 8.9 5.5 85.6 Ml 4 2b0 17 1.21 211. 17 65 5.9 lb 
20.0 700 431 7.33 b792 21.1 15.6 212 3207 380 8.4 5.2 85.8 b9b 4 2M 17 1.18 219. 18 b9 6.1 17 
25.0 875 538 9.17 760) 23.6 13.9 241 3305 3M 6.6 4.1 8b.7 872 3 310 15 1.01 26262. 22 80 6.8 20 
3l.O 1050 b4b 11.00 8341 25.8 12.7 2bb 33b9 253 5.5 3.4 87.3 1043 2 349 13 0.94 306. 2b 91 7.5 22 

35.0 1225 754 12.84 9021 27.9 11.8 294 3416 217 4.7 2.9 87.7 1223 2 388 i20.86342.29102ai 
40.0 1400 St2 14.67 9656 29.8 11.0 311 34% 190 4.0 2.5 88.0 1398 2 425 ii 0.80 378. 33 113 a7 
45.0 lZ5 969 16.50 102% 31.6 10.4 331 3477 lb9 3.6 2.2 88.2 1574 1 4b2 11 0.75 412. 37 123 9.2 
50.0 17% 1077 18.24 10325 33.3 9.8 351 3493 152 3.2 2.0 B.4 1749 1 49a 10 0.71 444. 40 133 9.7 

Y182 35 Cl on 63 cu 35CIw b3ol 35 Cl on 63 Cr 

PbRAMETERS INDEPENDENT OF BOMBARDING ENERGY 
----__------_--__-_-____________________--- 

ATOHIC NUMBERS: ZP= 17. ZT= 29. ZC= 46.(Pd) 
NEUTRON NUNBERS: NP= 18. NT= 34. NC= 52. 

AP*rl/3= 3.271 AT++l/3= 3.979 
REDUCED MASS NUMBER= 22.50 AP+AT=AC= 98. 

INTERFICTION RAOIUS RINT=10.99 fm RO= 1.52 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.40 CT= 4.31 CT+CP= 7.71 F= 1.90 

EQUIVALENT SHARP SURFACE RR011 Cfml: 
RP- 3.67 RT= 4.53 

COULOMB RADII Cfml: 
REP= 3.65 RCT= 4.45 RC=RCP+RCT= 8.09 

BSS-COULONB POTENTIAL CMeVl: 
VC(r)=1.438rZP+ZT/r for r>RC 
VCtr)=VO-K*r++n for r<RC 
vo= 123.11 Rev K= .20484 n=2.466 
VC(RINT)= 64.5 MeV 

FISSION-TKE= 71. tlev 
ASYHM. FISSION-TKE= 66. llev 

LIQUID DROP PARAMETERS: 
GCIMMA= 0.945 McV/fm**2 PROX-FCICTOR= 22.58 MeV 
L-RLO= 79 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PCIRAMETER C= 8.79 M&‘/Z**2 

MASS EXCESSES CMcV/c**Zl: 
PROJECTILE: -26.6 TARGET: -65.2 
CORPOUNO NUCLEUS% -82.0 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.83 fm V(RB)= 67.5 MeV 
Q-VALUE= -9.8 MeV 
L-CRITICAL= 76. 

1.0 35 23 0.35 1511 4.9 77.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 70 4 0.70 2138 7.0 54.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 195 68 1.0s 2619 8.5 U.8 19 180 0 133.2 100.0 23.4 24 81 23 213 13.84 0. 1 3 2.2 3 
4.0 140 90 1.39 %5 9.8 iB.8 57 1103 753 68.1 45.0 56.0 100 40 81 73 4.68 47. 3 14 2.6 5 
4.5 

5.0 
5.5 
6.0 
6.5 
7.0 

7.5 
8.0 
8.5 
9.0 
9.5 

10.0 
10.5 

158 

368 

101 

2% 

1.57 

3.M 

3209 

4909 

10.4 

15.9 

36.6 

24.0 

69 

149 

1413 

2793 
11.0 3% 240 3.84 5025 lb.3 23.4 154 2810 
11.5 4CG 259 4.01 

175 

5139 

113 

lb.7 

1.74 

22.9 

3583 

199 

11.0 

2@2 
12.0 

24.7 

424 

79 

270 

lb56 

4.18 !i250 17.0 22.4 lb3 2921 

13.0 4s 293 4.53 s46b 17.7 21.5 172 

193 

a90 
14.0 

124 

490 

1.92 

315 

35(8 

4.88 

11.5 

sb74 

33.1 

18.4 

88 

20.7 

1856 

180 3049 
IS.0 525 334 5.23 5874 19.1 20.0 183 3100 
lb.0 560 360 

210 

5.58 

135 

bM9 

2.09 

19.7 

3706 

19.4 

12.1 

1% 

31.7 

3144 
17.0 

96 

59$ 

2020 

383 5.93 6351 20.3 18.8 2W 3184 

18.0 b30 4C6 6.23 U40 20.9 18.3 

228 

210 

Mb 

3219 
19.0 

2.27 

MS 

3858 

428 

12.5 

6.U 

30.4 

Ml8 

103 

21.5 

2159 

17.8 217 3250 
20.0 700 43 6.97 6792 22.0 17.4 224 3278 
25.0 875 

245 

563 

153 

8.72 

2.U 

760) 

4004 

24.6 

13.0 

15.5 

29.3 

254 

110 

3304 
30.0 

2278 

1050 675 10.4b 8341 27.0 14.2 282 318 

35.0 lzs 789 12.21 9021 29.1 

263 

13.1 

lb9 

307 

2.62 

3505 

4144 13.5 B.3 116 2382 
280 180 2.79 4282 13.9 27.4 122 2472 
298 191 2.9b Ul4 14.3 2b.b 128 2551 
315 m,  3.14 4543 14.8 25.9 134 2bZZ 
333 214 3.31 4U8 15.2 25.2 139 2b65 

350 225 3.49 47W 15.6 24.5 1U 2742 
732 18.2 11.7 80.9 359 8 175 28 

1010 

1.80 

l.9 

116 

36.5 

10 

b2.1 

41 

126 

4.3 

32 

11 
699 

96 

17.3 

61 

11.1 

3.89 

81.4 

53. 

377 

4 

8 

18 

179 

2.7 

27 

5 

1.74 122. 10 42 4.4 11 
648 lb.4 

1213 

10.6 

47.5 

81.8 

33.9 

355 

M.3 

8 

149 

184 

2b 

26 

107 

1.69 

53 

126. 

3.41 

11 

59. 

U 

5 

4.5 

20 

12 
640 

2.9 

15.6 

6 

10.1 82.2 413 7 143 26 1.M 132. 

1378 

11 

41.4 

45 

26.8 

4.6 

69.3 

12 

170 22 116 48 3.M 65. 5 23 3.1 6 
1m 3b.7 23.7 71.7 191 19 124 U 2.81 70. b 25 3.2 7 
1182 32.9 21.3 73.5 211 17 131 41 2.61 75. b 27 3.3 7 
IWB 29.9 19.3 75.0 230 15 137 38 2.15 80. 7 29 3.5 8 

1025 27.4 17.7 76.3 249 14 143 36 2.31 8b. 7 31 3.6 8 
961 25.3 lb.3 77.4 268 12 149 34 2.19 91. 8 33 3.7 9 
5W 23.4 15.1 78.3 2% 11 156 33 2.49 9b. 8 34 3.8 9 
= 21.9 14.1 79.1 305 10 lb0 31 2.01 101. 9 36 4.0 10 
809 20.5 13.2 79.7 3B 10 lb5 30 1.93 107. 9 38 4.1 10 

768 19.3 12.4 80.4 341 9 170 23 1.86 112. 10 39 4.2 10 

591 14.3 9.2 82.9 U9 6 197 24 1.5b 141. 12 48 4.8 13 
549 13.1 8.4 83.4 484 6 206 23 1.49 150. 13 51 5.0 14 
512 12.2 7.8 a.9 57.0 5 214 22 1.43 159. 14 51 5.2 15 
4m 11.3 7.3 84.3 ss 5 223 21 1.37 1699. 14 56 5.3 15 
452 10.6 6.8 84.7 9R) 5 231 21 1.n 178. 15 59 X5 lb 

427 9.9 6.4 85.0 626 4 239 20 1.28 1% lb 61 5.7 17 
4ol 9.4 6.0 65.3 661 4 216 19 1.24 1%. 17 M 5.8 17 
381 8.9 5.7 B.6 b9b 4 251 19 1.20 201. 18 Y  b.0 18 
307 7.0 4.5 a.5 872 3 291 17 1.1 h(6. 21 78 6.7 21 
2% LB 3.7 87.1 1048 2 .Q7 15 0.95 283. 25 90 7.4 24 

219 4.9 3.2 87.5 1223 2 362 14 0.88 321. 29 101 8.0 
40.0 lloo 5W 13.R 9bSb 31.1 12.3 Z9 2512 192 4.3 2.7 07.9 1398 2 39b 13 0.82 352. 33 111 8.5 
45.0 1575 1013 15.69 10256 33.0 11.6 151 ZS71 170 3.8 2.4 88.1 1W 2 429 12 0.77 z4. 36 121 9.0 
50.0 1750 1125 17.U 108B 34.8 11.0 371 3% 1X3 3.4 2.2 B.3 1749 I Ul 11 0.72 414. 44 131 9.5 

twlU lirv hv - lwlc l/h - .# J J da dudes HIV IIDV hv - m  lw-ikv-lkv- 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 17. ZT= 42. ZC= 59.(Prl 
NEUTRDN NUMBERS: NP= 18. NT= 50. NC= 68. 

AP++l/3= 3.271 AT+*1/3= 4.514 
REDUCED MASS NUMBER= 25.35 AP+AT=AC:= 127. 

INTERACTION RADIU:. HINT=l1.57 fm R6= 1.49 fm 

MATTER HALF-DENSITY RADII [fml: 
CP= 3.46 CT= 5.66 C:T+C:P= 8.46 c.= 2.62 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.67 RT= 5.26 

COULOMB RADII Cfml: 
RCP= 3.65 RCT= 5.6% HC:=RCP+RCT= S. 72 

BSS-COULOMB POTENTIAL LtleVl: 
VC(r)=l.43%*ZP*ZT/r for r>RC 
VC(r)=V6-K+r+*n fop rl:RC 
V6= 164.43 MeV K= .266Zh n=z.51/ 
Vt(RINT>= 58.7 MeV 

FISSION-TKE= 96. nrv 
ASYMH. FISSION-TKE= 79. tlev 

LIUUID DROP PARAMETERS: 
GAMMA- 6.943 MrV/fm**2 PROX-FACTOR= 23.?9 MeV 
L-RLD- 77 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 7.83 MeV/Z**2 

MASS EXCESSES CMaV/c**21: 20.0 700 Jo7 5.71 6792 24.8 25.1 261 34% 387 11.0 8.0 84.5 695 5 219 28 1.29 162. 17 b2 5.4 20 
PROJECTILE: -2.5.6 TARGET: -87.5 25.0 875 CU 7.14 7604 27.7 22.5 297 WO 310 8.6 6.3 65.7 871 4 244 24 1.13 195. 20 74 b.1 24 
COMPOUND NUCLEUS: -b&.0 30.0 1050 761 8.51 8341 3x4 20.5 330 3736 258 7.1 5.2 86.4 1047 3 271 22 1.02 225. 24 84 6.7 28 

FUSION RELATED PARAMETERS: Es0 1225 887 LO.00 9021 32.8 19.0 W 3805 221 b.0 4.4 87.0 1222 3 W B 0.93 256. 27 94 7.3 
R-BARRIER=10.37 fm V(RB)= 93. 6 MeV 40.0 1400 1014 11.43 96Jb 35.1 17.8 388 3856 193 5.3 3.8 87.4 1398 2 319 19 0.87 282. n 104 7.8 
P-VALUE= -48.2 MeV 45.0 1575 1141 12.84 1Msb 37.2 lb.8 413 3896 172 4.b 3.4 87.7 1573 2 342 17 0.81 311. 34 114 8.3 
L-CRITICAL= 86. 50.0 1750 12l& 14.20 lW25 39.2 15.9 437 m  1s 4.2 3.0 87.9 1748 2 3b4 lb 0.77 33). 38 123 8.8 

%Clon 92k 35 Cl PL 92 lb 

_--- 

Eilu Elm an Ecllrx c k ETA LMIsoy#SWlJ8W+lW Wi.lEP+ET-fllEMIETW W E-ERElk-QlTDPl8Ll 

1.0 35 25 0.29 1511 5.5 112.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 70 51 0.57 2138 7.8 79.5 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.80 0. 0 0 0.0 0 
3.0 105 76 0.U ft? 9.6 b4.9 0 0 0 lm.o 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
4.0 140 101 1.14 m25 11.1 56.2 45 544 279 102.5 00.4 38.8 n 68 a 159 7.43 38. 3 II 1.8 3 
4.5 150 114 I.?? 32QY 11.8 53.0 b4 959 b24 79.3 bO.0 50.4 106 51 79 112 5.24 42. 3 IS 2.0 4 

5.0 175 127 1.43 rJB3 12.4 50.3 78 1290 Wo 65.3 48.7 57.3 134 41 94 92 4.28 4b. 4 18 2.2 5 
5.5 193 139 1.n 3540 13.0 47.9 91 1559 11a 55.8 41.2 62.1 159 34 104 80 3.70 51. 5 21 2.4 b 
6.0 210 152 1.71 370b 13.6 45.9 101 1783 1292 48.7 35.9 b5.b 181 29 113 71 3.31 5. 5 23 2.6 6 
b.5 228 lb5 1.86 3858 14.1 44.1 111 1973 1193 43.3 31.8 68.3 203 25 120 b5 3.02 59. 6 25 2.7 7 
7.0 245 177 2.00 MM 14.7 42.5 120 2135 1loB 39.0 28.5 70.5 223 22 I27 b0 2.Bo 63. b 27 2.9 8 

7.5 263 190 2.14 414b 15.2 41.1 128 2275 It?@4 35.5 25.9 72.2 243 19 132 56 2.62 68. 7 29 3.0 8 
8.0 2.80 203 2.29 4282 15.7 39.7 136 2398 969 32.6 P.8 73.7 2b2 18 137 53 2.47 72. 7 30 3.1 9 
8.5 2% 21b 2.43 4414 lb.2 38.6 143 25ob 912 30.1 21.9 74.9 ml lb 142 50 2.34 76. 8 32 3.2 9 
9.0 315 228 2.JI 4543 lb.6 37.~ 150 2bO2 851 28.0 20.4 7b.0 BO 15 147 ba 2.23 80. 8 34 3.4 LO 
9.5 333 241 2.71 4bU 17.1 36.5 157 2687 816 26.1 19.0 76.9 319 14 151 Y2.14 84. 9353.510 

10.0 350 251 2.8b 47W 17.5 35.6 lb4 2765 775 24.5 17.8 77.7 337 13 155 U 2.05 8& 9 37 3.6 11 
10.5 368 2bh 3.W 4909 18.0 34.7 170 2834 7m 23.1 lb.8 78v4 mh 12 159 42 l.pB 92. 10 38 3.7 12 
11.0 385 279 3.14 5025 18.4 
11.5 403 252 3.29 5139 18.8 
12.0 426 304 3.43 SE0 19.2 

13.0 4s 330 3.71 54bb m.0 
14.0 490 356 4.00 5074 20.7 
15.0 525 380 4.29 w4 21.5 
lb.0 564 4M 4.3l 6069 22.2 
17.0 595 431 4.80 bB7 22.9 

18.0 b33 456 5.14 b440 23.5 
19.0 bb5 182 5.43 6618 24.2 

53.9 176 2898 
33.2 181 2Ysb 
32.5 187 303 

31.2 193 3102 
30.0 ia 3103 
m.0 218 3252 
281 227 3313 
27.3 2% 3% 

2b.5 244 3414 
258 293 34% 

705 21.8 15.9 79.1 374 11 lb2 41 1.91 Yb. 10 40 3.8 12 
674 20.7 15.0 7Y.b 392 10 166 40 1.65 100. 10 41 3.9 13 
b4b 19.7 14.3 83.2 410 10 170 39 1.79 104. 11 42 4.0 i3 

596 17.9 13.0 81.0 44b 9 176 36 1.70 112. 12 45 4.2 14 
554 lb.5 11.9 81.8 (82 8 183 35 1.61 119. 12 40 4.4 15 
517 15.2 11.0 82.4 518 7 1W 33 1.54 l2b. 13 50 4.6 lb 
484 14.1 10.2 82.9 83 7 196 32 1.48 134. 14 53 4.7 17 
4% 13.2 9.b ~73.4 589 b 2b2 31 1.42 141. 15 55 4.9 18 

43l 12.4 9.0 83.8 b24 6 207 a 1.37 148. 15 58 5.1 19 
W 11.7 8.5 W.2 MO 5 213 29 1.33 151. lb bo 5.2 m  

#184 35 Cl on 16S As 

-----__--------_--------------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------~-----_____-- 

ATOMIC NUMBERS: ZP= 17. ZT= 47. ZC= 64.(Gd) 
NEUTRON NUMBERS: NP= 1%. NT= k.1. NC= 79. 

AP**i/3= 3.271 AT**l/3= 4.762 
REDUCED MASS NUMBER= 1h.43 AP+AT=AC=l43. 

INTERACTION RADIUS HINT=1 1 .S4 fm HO= 1.47 fm 

MATTER HALF-OENSITV RADII Lfml: 
Cp= 3.40 CT= 5.32 CT+CP= 8. 72 i= 2. 67 

EQUIVALENT SHARP SURFACE RAOI I C fml : 
RP= 3.67 RT= 5.56 

COULOMB RADI I L fin3 : 
RCP* 3.65 RCT= 5.34 RC=RC.F’+RCT= 8.‘3% 

BSS-COULOMB POTENTIAL [MeVl: 
VC(r)=l.43SxZPiZT/r for- r>RC 
VC t r 1 =VO-k.*rx*n for r,L‘RC 
V6= 178.33 MeV k= .I9367 n=2.535 
VC:(RINT)= 97.1 MeV 

FISSION-TKE= 166. rlev 
ASYMM. FISSION-TKE= 83. McV 

LIQUID DROP PARAMETERS: 
GAMNA= 0.933 McV/fmxx2 PHOX-FACTOR= 24.32 HaV 
L-RLD= So (ROTATING LIctUIn nR6P LIMIT) 
STIFFNESS PARAMETER C= 7.51 tleV/Z*+2 

MASS EXCESSES CMeV/c**Zl: 
PROJECTILE: -26. .5 TARGET : -87.6 
COMPOUND NUCLEUS: -69. 6 

18.0 b10 476 4.90 b440 24.5 29.7 259 3530 44% 13.1 9.9 83.5 b24 b 195 33 1.41 131. 15 56 4.9 21 
19.0 bh5 502 5.17 Ml8 25.2 m.9 2b8 5577 424 12.3 9.3 83.9 659 b 200 32 1.37 138. lb 58 5.1 22 
20.0 700 529 5.15 6792 25.9 28.1 277 3619 403 11.6 8.8 84.2 6% 5 205 31 1.32 144, tb 61 S.2 23 
25.0 875 Ml 6.81 7bW 28.9 25.2 316 3779 322 9.1 6.9 85.4 871 4 Pe 27 1.16 174. 20 72 5.9 27 
33.0 1050 m  8.17 aa41 31.7 23.0 33 3885 268 7.5 5.7 86.3 1017 3 m  25 1.04 ml. 23 02 b.5 31 

FUSION RELATED PARAMETERS: 35.0 1225 925 9.53 9021 34.2 21.3 m3 3960 230 6.4 4.8 86.8 1222 3 271 22 0.1 2%. 27 9-2 7.0 
R-BARRIER=lO.&’ fm V(RB)= 101.5 MeV 40.0 1400 1051 10.W 9656 36.6 19.9 412 4017 ml 5.5 4.2 87.2 1398 2 291 21 0.89 at. 30 101 7.5 
O-VALUE= -45.2 MeV 4S.O 1575 1190 12.26 IOm& 3a8 18.8 440 40&l 179 4.9 3.7 87.6 1513 2 310 20 0.83 275. 33 it0 8.0 
L-CRITICAL= 92. 50.0 1750 1322 13.62 K&5 40.9 17.8 4b4 4Wb 161 4.4 3.3 07.8 1740 2 329 18 0.79 299. 37 119 8.5 

E!Ju Elm un EcnNc , k Elll lMISUWsrmSppcllW-LP W-LlBLQpET-bVBpDlETA’ TW E-FREN-ENTEWHLT 
_--____---_--__-- -____ - 

1.0 35 26 0.27 1511 5.8 la.8 0 0 0 lBo.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 70 59 0.51 218 8.2 BP.0 0 0 0 lm.o 100.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 105 79 0.82 2619 10.0 72.6 0 0 0 180.0 im.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 140 106 l.W 3025 11.6 b2.9 39 375 141 116.5 97.8 31.7 65 75 50 220 9.41 33. 2 11 1.8 4 
4.5 158 119 1.23 3209 12.3 54.3 b2 832 M 87.4 69.7 4b.3 102 56 74 138 5.90 37. 3 14 2.0 5 

5.0 175 132 1.36 3383 12.9 56.3 79 1195 8L3 71.1 56.b 34.5 131 44 90 109 4.s 41. 4 17 2.2 6 
5.5 193 14S 1.50 3540 13.b 53.b 92 1491 1070 60.3 4b.b 59.9 157 36 101 93 3.94 45. 5 20 2.4 7 
6.0 210 159 1.63 3706 14.2 51.4 104 173B 1277 Y.4 40.3 63.8 180 30 lop 82 3.51 49. 5 22 2.5 7 
6.5 228 172 1.77 3gs 14.7 49.3 119 194b 1240 4b.4 8.6 66.8 ml 26 116 75 3.19 33. b 24 2.7 8 
7.0 215 165 1.91 4004 15.3 47.6 125 2124 1152 41.7 31.9 69.1 2.72 23 122 b9 2.94 5b. b 26 2.8 9 

7.5 2b3 198 2.M 414b 15.8 45.9 134 2278 1Ofi 37.9 28.9 71.1 242 20 128 M 2.74 60. 7 28 2.9 10 
8.0 280 211 2.18 4m2 16.4 (1.5 142 2413 1008 34.7 26.4 72.6 2b2 18 133 bo 2.57 M. 7 29 3.1 10 
8.5 2% 225 2.31 UM 16.9 43.2 150 Zsn 948 9.0 24.4 74.0 ml 17 137 57 2.44 67. 8 31 3.2 11 
9.0 315 238 2.45 4543 17.3 41.9 153 2&?7 896 29.7 22.) 75.1 rx) 15 141 % 2.32 71. 8 33 3.3 12 
9.5 333 251 2.59 4&O 17.8 40.8 165 2731 840 27.8 21.1 #.I 318 14 145 52 2.22 78. 9 34 3.4 I2 

10.0 3Jo ZM 2.72 4790 la3 39.8 172 ml6 830 26.0 19.7 77.0 337 13 149 SO 2.13 7% 9 36 3.5 13 
10.5 368 278 2.8b 4Yw 1a7 38.8 179 2893 768 24.5 18.6 77.7 356 12 152 48 2.05 81. 9 37 3.b 14 
11.0 385 291 3.07 5025 19.2 37.9 185 2Yb3 723 13.1 17.5 78.4 374 11 1s 4b 1.98 1. 10 38 3.7 14 
11.5 403 3M 3.13 5139 19.6 37.1 191 3626 701 21.9 16.6 79.0 31R 11 159 45 1.91 88. IO 40 3.8 15 
12.0 420 317 3.27 5250 20.0 36.3 197 3085 672 20.8 15.8 79.6 410 10 lb2 u 1.80 92. 11 41 3.9 15 

13.0 455 344 3.51 54bb 20.8 24.9 209 3188 bm 19.0 14.4 80.5 44b 9 lb% 41 1.75 99. 11 U 4.1 lb 
14.0 490 370 3.81 5674 21.6 33.6 220 327b !i7b 17.4 13.2 81.3 482 8 174 39 I.67 106. 12 4h 4.3 17 
15.0 525 337 4.09 5814 22.4 32.5 2i@ 3352 St7 lb.1 12.1 82.0 517 8 179 37 1.59 111. 13 49 4.4 19 
lb.0 5M 423 4.36 bob9 23.1 31.5 m  3419 501 14.9 11.3 82.5 553 7 185 3b 1.52 ila 13 51 4.6 20 
17.0 595 UY 4.63 625) 23.8 30.5 2% 3478 474 13.9 IO.:, 83.0 $83 b 190 34 1.47 124. 14 54 4.8 21 
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-__--___________________________________--- 
PARAMETERS INDEPENDENT GF BOMBARDING ENERGY EL/r ElManBcMlc, t EM uaxsa#8bmB(poIwlP w-L1w-wEl+lTEFmETw TMJ E-mm-ElllEwnLl 

ATGHIC NUMBERS: ZP= 17. ZT= 58. ZC= 75.4Re) 
NEUTRON NUMBERS: NP= 18. NT= 82. NC=iOO. 

AP**1/3= 3.271 AT**l/B= 5.192 
REDUCED MASS NUMBER= 28.00 AP+AT=AC=175. 

INTERACTION RADIUS RINT=12.30 fn RO= 1.45 fm 

HATTER HALF-DENSITY RADII Cfml: 
CP= 3.40 CT= 5.87 CT+CP= 9.27 r= 2.15 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.67 RT= 6.04 

COULOMB RADII Cfal: 
RCP= 3.65 RCT= 5.82 RC=RCP+RCT= 9.46 

BSS-COULOMB POTENTIAL CM&l: 
VC41-)=1.438*2P*ZT/r far r>RC 
VC(r)=VO-K+r**n for r<RC 
VO= 208.00 McV K= ml7785 n~2.576 
VC(RINT)= 115.2 MeV 

FISSION-TKE= 130. MeV 
ASYIIH. FISSION-TKE- 51. M&J 

LIQUID DROP PARAMETERS4 
GAtltlA= 0.917 lleV/fm**Z PHOX-FACTOR= 24.82 MeV 
L-RLD= 79 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 7.11 MeV/Z**Z 

HASS EXCESSES CWeV/c**21: 
PROJECTILE: -26.6 TARGET: -88.2 
COMPOUND NUCLEUS: -44.9 

FUSION RELATED PARAMETERS 
R-BARRIER=11.07 fm V(RB)= 120.3 HeV 
Q-VALUE= -69.9 HeV 
L-CRITICAL= 98. 

#186 35 Cl on 154 Sm 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOH!dARDING ENERGY 
------------------------------------------- 

ATOMIC NUMBERS: ZP= 17. ZT= 62. ZC= 79.(Au) 
NEUTRON NUMBERS: NP= 18. NT= 92. NC=llO. 

AP+*l/3= 3.271 AT+Il/B= 5.360 
REDUCED MASS NUMBER= 28.52 AP+AT=AC=lSY. 

INTERACTIGN RADIUS RINT=12.48 fm RO= 1.45 fm 

HATTER HALF-DENSITY RADII Cfnlr 
CP= 3.40 CT= 6.09 CT+CP= 9.49 ?= 2.10 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.67 RT= 6.25 

COULOMB RADII Cfnl: 
RCP= 3.65 RCT= 6.00 RC=RCP+RCT= 9.64 

BSS-COULOMR POTENTIAL TMeVl: 
VCtr)=l.438+ZP*ZT/r for r>RC 
VC(r)=VO-K*r*+n far r<RC 
VO= 217.87 MeV K= .17124 n=2.590 
VC(RINT)= 121.4 MeV 

FISSION-TKE- 139. MeV 
ASVHH. FISSION-TKE= 54. nev 

LIQUID DROP PARAHETERSY 
GAHHA= 0.906 llcV/fm+*2 PROX-FACTGR= 24.84 MeV 
L-RLD= 82 (ROTATING LIQUIU DROP LIHIT) 
STIFFNESS PARAHETER C= 6.99 H&‘/Z**2 

MASS EXCESSES CMeV/c**23: 
PROJECTILE: -26.6 TARGET: -72.1 
COMPOUND NUCLEUS -32.2 

FUSION RELATED PARAHETERS: 
R-BARRIER=11.24 fm V(RB)= 126.6 HeV 
Q-VALUE= -66.6 MeV 
L-CRITICAL= 100. 

1.0 35 28 0.21 1511 6.1 133.3 0 0 0 130.0 123.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
2.0 10 m  0.49 2138 a.7 109.8 0 0 0 lBo.0 1SO.b 0.0 b 0 b 0 0.00 0. b 0 0.0 0 
3.0 105 84 0.73 W.19 10.6 89.6 0 0 0 1eo.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 140 112 0.97 m2s 12.2 77.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 158 11 I.09 3299 13.0 73.2 4b 418 174 115.3 101.1 w.4 86 72 61 250 9.04 31. 3 13 1.6 4 

5.0 
!i.5 
6.0 
b.5 
7.0 

7.5 
a0 
8.5 
9.0 
9.5 

175 140 1.21 3393 13.7 69.4 71 849 541 89.0 5.0 45.5 
193 154 1.34 3s43 14.4 bb.2 38 1229 842 73.b 61.0 53.2 
210 lb3 1.Y 37a 15.0 b3.4 103 1518 1093 63.1 51.7 58.5 
223 lw 1.59 3eJB 15.6 b0.9 116 1771 1266 55.3 4S.1 b2.3 
24s 196 1.70 uO4 lb.2 ?A.? 128 1987 1175 49.3 40.1 65.3 

120 95 81 145 5.93 
149 u 94 132 4.14 
173 37 104 113 4.1 
19b 31 111 101 3.bl 
213 27 118 91 3.28 

34. 4 lb 1.8 5 
37. 4 18 2.0 b 
40. 5 n 2.1 7 
43. 6 23 2.3 8 
46. 6 24 2.4 9 

253 210 1.82 4lY lb.8 5b.7 139 2174 IVN US 36.1 67.7 
280 224 1.94 4232 17.3 54.9 149 2337 1023 40.6 32.8 69.7 
298 Pg 2.07 4414 17.9 53.3 159 2401 967 37.3 30.1 71.3 
315 252 2.19 4543 18.4 51.8 lb4 2bO9 914 34.5 27.8 72.7 
-3B 2bb 2.31 bM8 18.9 50.4 175 2724 8M 32.2 25.9 73.9 

238 24 123 84 3.03 
258 22 127 W 2.82 
278 19 132 74 2.M 
297 18 13s 70 2.52 
31b lb 139 67 2.40 

49. 7 26 2s 10 
52. 7 28 2.7 II 
Es. 7 29 2.8 12 
58. 8 31 2.9 13 
61. 8 32 3.0 14 

10.0 350 280 2.43 4799 19.4 49.1 133 2821 822 39.1 24.2 75.0 335 IS 142 64 2.29 64. 9 34 3.1 14 
10.5 %a 294 2s 4999 19.8 47.9 199 2920 783 28.3 22.7 75.9 353 14 115 61 2.20 b7. 9 33 3.2 15 
11.0 385 308 2.67 5015 20.3 4b.8 198 3W4 747 2b.7 21.4 76.7 372 13 143 59 2.12 70. 9 36 3.3 lb 
11.5 443 322 2.79 5139 20.8 45.0 7s 3031 715 25.2 20.3 77.4 359 12 151 a 2.0s 73. 10 39 3.4 17 
12.0 (20 334 2.92 5WO 21.2 U.8 212 3152 6% 23.9 19.2 78.0 4W 12 154 I I.93 75. JO 39 3.5 is 

13.0 
14.0 
15.0 
16.0 
17.0 

4% 3M 3.16 54b4 22.1 43.1 225 3277 632 21.7 17.4 19.1 443 JO 159 52 1.87 81. 11 42 3.7 19 
4% 392 3.40 5674 22.9 41.3 237 3384 587 19.9 15.9 80.1 431 9 lb4 49 1.77 87. 12 u 3.8 20 
515 429 3.M 5874 w7 40.1 249 3177 540 18.3 14.7 80.8 516 9 148 47 1.69 92. 12 4b 4.0 21 
560 448 3.89 b&9 34.5 33.8 %O a58 514 17.0 13.6 81.5 551 8 173 15 1.61 98. 13 49 4.2 22 
5% 476 4.13 b257 25.3 37.7 270 3630 493 15.9 12.7 82.1 SBB 7 177 43 1.s 143. 14 51 4.3 24 

18.0 
19.0 

% 
30.0 

630 504 4.37 6440 26.0 26.6 WI 369-3 457 14.9 11.9 82.6 b23 7 181 42 1.w 198. 14 53 4.5 25 
bb5 532 4.62 4618 w.7 33.6 wl 3750 433 14.0 11.2 83.0 b59 6 165 40 1.U 113. 15 55 4.6 2b 
700 560 4.34 6792 27.4 34.7 3M 3801 411 13.2 10.6 33.4 6% 6 189 W 1.40 118. lb 53 4.7 27 
875 700 6.07 7601 30-b 31.1 244 3995 327 10.3 8.3 34.8 370 5 207 34 1.22 143.19 Y  5.4 32 

1050 240 7.29 8%1 33.5 28.3 W3 4124 274 3.5 6.0 85.8 1046 4 224 31 1.09 167. 23 73 3.9 36 

35.0 1225 ee0 8.50 9021 36.2 26.2 419 4216 233 7.2 5.7 8b.4 I222 3 340 28 1.00 189. 26 87 6.5 
40.0 1400 1129 9.72 9b54 W.7 24.5 (51 4233 205 6.2 5.0 0b.9 1397 3 2sb 26 0.93 109. w 96 b.9 
45.0 1515 l2M 10.93 102% 41.1 23.1 482 4338 132 5.5 4.4 87.2 1573 2 WI 24 0.87 228. 32 195 7.4 
3.0 1750 1494 12.15 Ice23 43.3 22.0 IO 4381 lb4 4.9 3.9 87.5 1749 2 2% 23 0.w 248. 36 113 7.8 

1.0 35 w 0.23 1511 6.2 lb6.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 m  57 0.47 2133 8.8 117.4 0 0 0 leo.o 189.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 14s 86 0.70 2619 10.8 95.8 0 0 0 180.0 139.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 140 114 0.94 3025 12.5 83.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
4.5 IS3 126 l.ob 3209 13.2 73.2 38 273 54 123.211b.5 25.9 81 77 sl 337 Il.58 28. 3 12 1.6 5 

5.0 175 143 1.17 3W3 13.9 14.2 67 7U 446 9S.9 82.9 42.0 117 50 79 193 6.57 31. 4 15 1.8 6 
5.5 193 157 1.2s 3344 14.6 70.8 87 1123 766 73.5 44.5 50.8 116 44 92 149 5.07 34. 4 18 2.0 7 
6.0 210 171 1.41 37!% 15.3 67.8 1W 1444 JOW M.3 5b.O 56.6 172 38 192 126 4.28 37. 5 20 2.1 8 
6.5 ZLB 185 1.53 m  15.9 b5.1 116 1715 1159 58.4 48.6 60.8 1% 33 110 Ill 3.77 40. 6 22 2.2 10 
7.0 24 200 1.M 4904 lb.5 b2.7 129 1945 1185 51.9 43.0 b4.0 217 28 116 100 3.41 43. 6 24 2.4 10 

7.5 X3 214 1.76 4144 17.1 U.6 140 21U 1104 4b.8 38.6 666 238 25 I21 92 3.14 (6. b 2b 2.5 11 
a0 a0 22e 1.83 4w2 11.6 58.7 151 2318 10% 42.6 a.1 43.7 259 22 126 86 2.92 49. 7 27 2.6 12 
8.5 2w 242 2.00 Ul4 18.2 56.9 lb0 2472 975 39.1 32.2 70.5 277 20 lw 31 2.74 51. 7 W 2.7 13 
9.0 315 257 2.11 4543 18.7 ss3 170 2bm 921 3b.1 29.7 71.9 297 18 131 76 2.39 54. 8 30 2.3 14 
9.5 333 271 2.22 4468 19.2 53.8 178 2730 873 33.6 27.6 73.2 316 17 137 72 2.47 57. 0 32 2.9 15 

10.0 so 285 2.35 4790 19.7 52.5 187 2840 829 31.4 25.8 74.3 333 15 140 69 2.36 39. 9 33 3.0 lb 
10.5 343 299 2.47 4939 20.2 51.2 1% 29.39 7% 29.5 24.2 7s.2 353 I4 143 66 2.26 62. 9 34 ai 17 
11.0 385 314 2.w %5 20.7 50.0 102 3029 A4 27.8 22.8 76.1 373 13 144 b4 2.17 44. 9 34 3.2 18 
11.5 493 328 2.70 5.139 21.2 4S.9 210 3111 721 2b.3 21.5 7b.9 3% 13 149 42 2.10 67. 10 37 3.3 18 
12.0 429 342 2.81 SW0 21.b 47.9 217 3187 691 24.9 20.4 77.5 w)o 12 151 60 2.93 70. JO 33 3.4 19 

13.0 4s 371 3.05 54N 22.5 66.0 ZIO 3320 bW 22.1 ia5 78.7 444 II 15b 56 1.91 75. I1 41 3.6 21 
14.0 190 399 3.29 5474 23.3 u.4 243 3434 w2 29.7 lb.9 79.7 4w JO lb0 53 1.81 80. 12 43 3.8 22 
15.0 S25 4W 3.52 5974 24.2 42.9 W5 3533 83 19.1 15.6 80.5 516 9 lb4 51 I.72 4s 12 45 3.9 23 
16.0 549 4% 3.X 6069 Z5.0 41.5 2b7 WI9 518 17.7 14.4 81.2 552 8 lb8 48 1.65 PO. 13 43 4.1 25 
17.0 5% 485 3.99 4257 25.7 40.3 278 mu 4m lb.5 13.5 81.0 588 7 172 U 1.53 95. I4 50 4.2 26 

18.0 b30 513 4.22 b440 2b.S 39.1 289 3763 160 15.4 12.6 82.3 623 7 176 15 1.52 100. 14 52 4.3 27 
19.0 665 542 4.44 Ml8 w.2 39.1 299 3W4 4% 14.5 11.8 82.1 b59 6 180 43 1.47 105. 15 54 4.5 28 
20.0 700 570 4.70 6792 27.9 37.1 399 3370 414 13.7 11.2 93.2 b94 b 184 42 1.42 109. lb 56 4.6 30 
25.0 875 713 5.87 7444 31.2 33.2 3S3 4WS 331 10.7 8.7 84.7 879 5 200 36 1.24 132. 19 67 3.2 35 
30.0 IWO 650 7.05 8341 34.2 30.3 395 4223 276 8.8 7.2 85.6 lO4b 4 216 33 1.11 154. 22 76 5.8 39 

35.0 1225 950 a22 9021 3b.9 28.1 432 432~ 237 7.4 61 86.3 1222 3 2a 32 1.92 175.25 85 b.3 
40.0 l4W 1141 9.40 9b54 39.4 2b.2 44b 4394 207 b.5 5.3 8b.8 1397 3 245 28 0.94 lw. w 94 6.7 
45.0 1375 1283 10.57 lOW4 41.8 24.7 497 4431 184 5.7 4.6 87.2 1573 2 2% 26 O.BB 2l3. 32 103 7.2 
SO.0 1750 142b II.75 10615 U.1 23.5 SW 4497 lb3 5.1 4.2 87.4 1748 2 Wl 25 0.83 23b. 35 111 7.6 
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*I*+**+*X*+**CCII**~*~~~~****C***lO*ll*,~+*******~~ 
Yl87 35 CI on 165 Ha 

_________-__________----------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
_____-_____---__---------------------~----- 

35 Cl m  165 Ho 35 Cl n 165 I* 

ATOMIC NUMBERS: ZP= 17. ZT= 6.7. ZG= 84.(Po) 
NEUTRON NUMBERS: NP= 18. NT= 98. NC=116. 

0 0 0 0 0.00 
0 0 0 0 0.w 

0. 0 0 0.0 0 
0. 0 0 0.0 0 

0 0 0 0 0.00 
0 0 0 0 0.00 
0 0 0 0 0.00 

INTERACTION RADIUS RINT=12.62 fm RO= 1.44 Cm 

MATTER HALF-DENSITY RADII tfmlL 
CP= 3.40 CT= 6.25 CT+CP= 1.65 C= 2.20 

1.0 35 29 0.22 1511 6.3 lW.3 0 0 0 180.0 180.0 0.0 
2.0 70 56 0.44 2133 8.9 126.8 0 0 0 IBo.0 180.0 0.0 
3.0 105 87 0.67 2619 10.9 103.5 0 0 0 180.0 180.0 0.0 
4.0 140 lib 0.39 3325 12.6 39.7 0 0 0 180.0 183.0 0.0 
4.5 ls9 130 1.00 3239 13.4 84.5 0 0 0 180.0 183.0 0.0 

5.0 175 144 1.11 3333 14.1 80.2 5k 518 233109.8 97.7 35.1 
5.5 193 159 1.21 35W 14.8 7b.5 80 932 599 87.6 75.8 16.2 
6.0 210 173 1.0 37U 15.5 73.2 93 1276 887 73.8 b2.9 53.1 
6.5 228 188 1.45 3858 16.1 70.3 113 1567 1131 b3.9 54.1 58.0 
7.0 245 292 1.56 4W lb.7 67.8 lzb 1815 1159 56.6 47.b 61.7 

0. 0 0 0.0 0 
0. 0 0 0.0 0 

CIp*r1/3= 3.271 AT+*l/3= 5.485 
REDUCED MASS NUMBER- 2S.SX AP+AT=AC=200. 

0. 0 0 0.0 0 

107 68 72 252 8.07 30. 3 14 1.7 b 

139 53 88 119 s.71 32. 4 I7 1.3 7 
lb6 u 100 I46 4.bb 35. 5 19 2.0 3 
191 37 1m 127 4.M 38. s 21 2.1 9 
213 32 115 113 3.bl 41. b 23 2.3 10 

EQUIVALENT SHARP SURFACE RADII Ctml: 
RP= 3.67 RT= 6.41 

COULOtlB RADI I C f m  1: 
HCP= ‘3.65 ACT= 6.15 RC=RCP+Rt:T= 9. SO 

7.5 263 217 1.67 4116 17.3 65.5 138 2410 1982 SO.8 42.5 b4.b 235 28 121 IQ3 3.29 43. 6 25 2.4 11 
8.0 280 231 1.73 4232 17.9 63.4 149 7218 1014 4b.l 38.5 67.0 255 25 Izb 9b 3.0 u. 7 27 2.5 t2 
8.5 298 245 1.W U14 IL4 b1.5 159 22S4 955 42.2 35.2 b8.9 275 22 130 W 2.85 W. 7 23 2.6 13 
9.0 315 260 2.00 4513 18.9 59.8 lb9 2531 932 a.9 32.4 70.5 25T 20 134 81 2.69 51. 8 30 2.7 14 
9.5 C@l 274 2.11 1668 19.5 53.2 178 2643 851 36.2 30.1 71.9 314 18 137 W 2.55 51. 8 31 2.8 I4 

BSS-CGULONB POTENTIAL LNcVl: 10.0 3iO 239 2.22 4m 20.0 5b.7 137 2781 811 33.8 28.0 73.1 ZG3 17 140 lb 2.43 57. 8 3 2.9 15 
VC(r)-1.43SrZP1ZT/r for r>Ri 10.5 368 3CQ 2.34 4909 20.5 55.3 195 2888 773 31.7 263 74.2 352 lb I43 73 2.33 3% 9 24 3.0 lb 
VC(r~=VO-l(*r**n for rCRC 11.0 385 318 2.45 5925 20.9 54.1 2Q3 2985 738 29.8 24.7 75.1 370 15 I44 70 2.24 62. 9 35 3.1 17 
VU= 231.21 NcV li:= .l&.hOO n=2 . &.<,‘i 11.5 403 332 2.54 5139 21.4 52.9 211 3374 705 23.2 23.3 75.9 W 14 149 W 2.tb U. IQ 36 3.2 18 
VCtRINT)= 12P.S NeV 12.0 429 347 2.67 f&50 21.9 51.8 218 3lSb 616 26.7 22.1 7b.7 4b7 13 151 65 2.oB 66. 10 38 3.3 19 

FISSION-TKE= 151. NeV 
ASYMN. FISSION-TEE= 08. McV 

LIUUID DROP PARAMETERS: 
GAMMA= 0.908 MeV/fm**L’ PROX-FACTOR= 25.13 Me’.’ 
L-RLD= 78 (ROTATING LIQUID DROP LINIT) 
STIFFNESS PARANETER C.= h.90 McV/Z+*:’ 

13.0 4% 375 2.89 54bb i2.8 49.7 232 3299 62) 24.2 20.0 77.9 443 12 156 61 1.96 72. 11 40 3.5 20 
14.0 493 404 3.11 5674 23.6 47.9 24b 3423 579 22.1 18.3 79.0 I(D 10 lb0 98 1.85 7b, 11 42 3.6 22 
15.0 525 433 3.34 3374 24.5 4b.3 253 3529 3.41 20.3 lb.8 79.8 516 9 lb4 55 1.74 81. 12 4 3.8 23 
16.0 560 4b2 3.56 bU9 25.3 U.8 270 Z&23 507 18.8 15.6 80.6 Sl 9 lb8 53 1.68 Bb. 13 47 3.9 24 
17.0 5% 491 3.73 4257 26.0 43.5 282 370s 477 17.6 14.5 81.2 537 8 172 51 1.61 91. 14 49 4.1 26 

18.0 633 520 4.00 bU0 2b.8 42.3 293 3778 451 lb.4 13.6 81.8 621 7 176 49 1.S 95. 14 51 4.2 27 

MASS EXCESSES CNeV/c**21: 
PROJECTILE: -26. h TARGET: -53.7 
CONPOLIND NLKLELIS: -l&.2 

19.0 b&s 549 4.23 Ml6 27.5 41.‘ m  3Bu 427 ‘5.4 ‘2.8 82.3 658 7 179 47 1.39 199. 15 53 4.4 28 
20.0 7U 578 4.45 6792 28.2 10.1 3‘4 3902 405 14.6 ‘2.0 82.7 694 6 ‘83 46 1.65 104. lb Y  4.5 30 

FUSION RELATED PARAMETERSI 
R-BAHRIER=11.37 fm VtRB)= lS5.3 NcV 
G-VALUE= -74.2 MeV 
L-CRITICAL= 101. 

25.0 875 722 5.56 7U4 31.b 35.9 35‘ 4125 324 ‘1.4 9.4 34.3 879 5 199 40 1.26 12s. ‘9 bb 3.1 33 
30.0 losO 8bb 6.67 834‘ 34.6 32.7 402 4i74 270 9.3 7.7 85.3 IO4b 4 2‘3 3b 1.13 147. 22 75 5.6 40 

35.0 1225 ‘011 7.79 9021 37.4 39.3 440 b380 a1 7.9 6.5 a.1 1222 3 227 32 1.03 167. 25 94 6.1 
40.0 ‘wx) 1‘95 8.90 9656 39.9 23.4 473 4439 232 6.8 5.6 86.6 1337 3 240 30 0.96 I&. ?B 93 b.6 
45.0 ‘575 lW 10.0‘ 102% 42.4 2b.7 507 4Zl IS7 6.0 5.0 87.0 1372 3 253 28 0.90 201. 32 101 7.0 
50.0 1750 ‘444 ‘1.12 lb825 u.7 x.4 938 4370 ‘62 5.4 4.5 37.3 1748 2 265 27 0.85 m.  e “0 7.4 

4k188 35 C:, on 181 Ta 35 Cl m  18‘ 11 35 Cl 01 ‘81 Tk 

------------------------_--------_-__---_r-- ----_-- -- 

PARAHETERS INDEPENDENT OF BOMBARDING ENERGY n/u ELM WI Ewvt I k El& uWsfl#lsauS1F+W-L9 IpL1EPWEF87EFSlIE7.4’ 7KJ EiRU-EHTW’llLT 

ATONIC NUMBERS: ZP= 17. ZT= 73. ZC= SO. tTh) 
NEUTRON NUMBER;: NP= 18. NT=‘OS. NC=lZL. 

C\p**1/3= 3.271 AT**‘/3= 5.657 
REDUC.ED MASS NUMBER= 2Y.‘33 AP+AT=AC=216. 

1NTEHAC:TION RADILIS RINT=li’.Sl fm no= 1.43 fin 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.40 CT= 6.47 CT+CP= Y.8, c’= 2.23 

EQUIVALENT SHARP SURFACE KADIl Cfm7: 
RF= 3.67 RT= 6.6~ 

COULONB RADII Cfml: 
RC.P= 3.65 RCT= 6.35 RC=RCP+RiT=lO.OO 

BSS-C:DLILONB POTENTIAL L&VI: 
Vitr )=‘.438rZP+ZT/r for r>RC 
UC ( r 1 =Vo-lc*r**” for ?<1RC. 
vo= 246.26 rlev x= . 19859 rr=2.c.31 
VC.(RlNTl= 139.4 IleV 

FISSION-TKE= 16.7. NeV 
ASYNN. FISSION-TK’E= 102. ilcv 

LIUUID DROP PARAMETERS: 
DANNA= 0. PO5 NrV/ fm?++: PROX-FACTOR= 25.33 NeV 
L-RLD= 71 (ROTATING LIOLIID DROP LINIT) 
STIFFNESS PARAMETER C:= b.XO NeV,‘Z+rZ 

MASS EXCESSES CNsV/c*ril: 
PROJECTILE: -26.6 TARGET: -46.0 
COMPOUND NLICLEUS: 8. Q 

FUSION RELATED PARAMETERS: 
R-BARRIER=11.54 fin V(RB)= 145.2 NeV 
Q-VALUE= -81.5 NrV 
L-CRITICAL= 101. 

1.0 35 29 0.21 ‘5“ 6.4 ‘95.4 0 0 0 ‘el.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 70 59 0.42 2138 9.‘ 133.2 0 0 0 130.0 lBo.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 105 88 0.63 2619 11.1 1‘2.8 0 0 0 180.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 140 ‘17 0.84 3025 12.8 97.7 0 0 0 1m.o 130.0 0.0 0 0 0 0 UC4 0. 0 0 0.0 0 
4.5 1% ‘32 0.95 3209 13.6 92.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 175 ‘47 1.05 3383 14.3 87.4 10 2b2 39 139.3 ‘20.8 24.8 97 78 65 392 11.76 23. 3 13 1.6 5 
5.5 ‘93 161 1.16 3543 15.0 33.3 7‘ 715 416 99.3 33.2 40.3 I32 61 84 Z?b 6.72 30. 4 lb 1.7 6 
6.0 210 176 1.24 37& 15.7 79.8 92 10% 730 32.1 71.6 43.9 lb‘ 49 97 175 5.19 33. 5 19 1.9 8 
6.5 228 ‘91 1.37 3%3 lb.4 7b.b ‘QI 1407 995 70.5 60.8 54.7 l3k 41 107 ‘48 4.39 35. 5 2‘ 2.0 9 
7.0 245 205 1.47 4004 17.0 73.9 123 1677 1136 k2.0 53.1 59.0 2‘0 35 114 ‘30 3.87 33. b 22 2.1 ‘0 

7.5 X3 220 1.58 4‘4b 17.6 71.4 136 ‘912 ‘OM) 5.4 47.2 62.3 232 31 Iti 118 3.50 40. b 24 2.3 ‘1 
8.0 280 235 l.b3 4282 ‘8.1 69.1 143 2116 W4 SO.‘ 42.6 MO 253 27 125 ‘00 3.22 63. 7 2b 2.4 ‘2 
8.5 2% 219 1.W 4414 18.7 67.0 159 2297 936 Q.7 30.8 67.1 273 24 X3 101 2.99 45. 7 27 2.5 13 
9.0 3‘5 264 1.89 &43 ‘9.2 bS.1 lb9 2457 881 42.‘ 35.6 68.9 293 22 133 95 2.8‘ 48. 8 29 2.6 ‘4 
9.5 33 279 2.00 4b48 ‘9.9 63.4 ‘79 2601 937 39.0 33.0 70.5 312 a 137 W 2.Y SO. 8 30 2.7 15 

10.0 350 293 2.10 47% 10.3 61.8 189 272, 795 36.4 34.7 71.8 33‘ 19 140 85 2.53 52. 8 32 2.8 ‘6 
‘0.5 368 308 2.21 4909 20.8 60.3 197 iS4b l57 34.‘ 28.7 X3.0 350 17 143 82 2.42 !B. 9 33 2.9 ‘6 
11.0 385 323 2.32 5015 21.3 5B.9 216 2952 723 32.0 27.0 74.0 369 lb 14b 73 2.32 57. 9 34 3.0 17 
‘1.5 4U 337 2.42 5139 21.8 51.b 213 3949 691 30.2 25.5 74.9 339 15 149 75 2.23 60. 10 36 3.‘ 18 
12.0 420 352 2.53 !%59 22.2 9.4 22‘ 3‘37 t&3 28.b 24.1 75.7 4C+ ‘4 ‘51 73 2.15 62. ‘0 37 3.2 I9 

‘3.0 4% %l 2.74 54bk 23.‘ 54.2 236 ZQ94 612 25.9 21.8 77.1 443 12 155 68 2.02 67. ‘1 39 3.3 20 
‘4.0 499 41‘ 2.95 5674 24.0 52.2 250 3428 548 23.6 19.9 78.2 479 11 ‘99 64 l.pO 7‘. ‘1 42 3.5 22 
15.0 525 440 3.16 5874 24.8 50.5 2b3 3515 SO 21.7 13.3 W.1 515 ‘0 lb3 6‘ 1.8‘ 7b. ‘2 U 3.6 24 
lb.0 560 4b9 3.37 Uk9 25.7 43.9 275 3Ub 497 20.1 lb.9 79.9 55‘ 9 lb7 58 1.73 80. ‘3 4b 3.8 25 
17.0 W5 4W 3.58 6257 26.4 47.4 m  3734 4b3 10.7 15.7 80.6 SBb 9 171 5b 1.65 85. 13 43 3.9 2b 

18.0 b3l 529 3.79 6440 27.2 4b.l W 3816 U2 17.5 14.7 81.2 622 8 I74 54 1.59 89. 14 5u 4.‘ 28 
19.0 bb5 567 4.02 MI8 28.0 44.8 310 3887 4‘8 lb.5 ‘3.8 81.8 658 7 In 52 1.53 93. 15 52 4.2 29 
20.0 700 587 4.21 6792 28.7 43.7 32‘ 395‘ 397 15.5 13.0 P.2 693 7 I82 50 1.48 93. 1s 54 4.3 a 
25.0 875 7% S.26 7U4 32.1 39.1 370 4lM 318 ‘2.1 10.‘ 34.0 870 5 1% 43 1.29 ‘18. ‘9 b4 4.9 36 
a.0 1064 880 6.3‘ 834‘ 35.1 35.7 413 4356 2bS 9.9 8.3 ES.1 1044 4 Zap 39 1.15 ‘33. 22 74 5.4 41 

a.0 1225 IO27 7.37 9021 38.0 33.0 432 U71 227 8.4 7.0 65.3 ‘221 4 222 36 1.m 1%. 25 32 5.9 
40.0 ‘400 1173 8.42 9656 40.6 30.9 438 1958 194 7.3 6.1 86.4 1397 3 234 33 0.94 ‘74. 28 91 b.4 
45.0 I= ‘Jzo 9.47 102% 43.0 29.1 521 4425 17b b.4 5.4 86.8 1512 3 245 31 0.91 191. 3‘ W b.8 
50.0 17SO MU 10.52 10825 45.4 27.6 353 4b70 159 5.7 4.8 37.1 1748 2 2% 29 0.86 207. 34 108 7.2 

mv/u mv mv - IbVlC l/h - * d eb dr, dwdn mv mv tkv -- WI mv -w- tkv -- 
---“-- ------- -- 

9=KQEcTILE T=TIyan c;arcouo OA DIBEkEU 3vslBl wEwlxwoIN7 accaRwff#ssL-lU BE#l 3sCI 



498 W. W. WILCKE et al. Heavy-Ion Reaction Parameters 

TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

#189 35 Cl on 197 Au 35CI M 197Au 35 Cl M 197 Au 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

1.0 35 30 0.20 1511 6.5 211.5 0 0 0 189.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATOMIC NUHBERS: ZP= 17. ZT= 79. ZU= Y&..(Cm) 2.0 70 59 0.40 2123 9.2 149.5 0 0 0 187.0 189.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NUMBERS: NP= IS. NT=llS. NC=134. 3.0 1% W O.bO 2619 11.3 122.1 0 0 0 180.0 186.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

4.0 140 119 0.89 3925 13.0 Is.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
AP*+i /3= 3.271 AT*+i/S= 5.819 4.5 158 134 0.90 3209 13,s 99.7 0 0 0 180.0 189.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
REDUCED MASS NUMBER= 29.72 AP+AT=AC=232. 

5.0 175 149 1.09 m  14.5 94.6 0 0 0 189.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
INTERACTION RADIUS RINT=12.98 fn RO= 1.43 fm 5.5 193 1.53 1.10 3549 15.2 90.2 59 435 223 113.7 103.7 33.2 123 b9 79 301 8.49 23. 4 15 1.5 6 

6.0 210 178 1.20 37% 15.9 86.3 84 892 562 91.7 81.5 U.2 1s 55 94 212 5.91 31. 4 18 1.6 7 
MATTER HALF-DENSITY RADII Cfml: 6.5 228 193 1.30 3gs 14.6 82.9 103 1235 850 77.7 68.2 51.1 182 4b 105 173 4.81 33. 5 29 1.8 8 
CP= 3.40 CT= 6.68 CT+CP=lO.OS i?= 2.25 7.0 245 208 1.40 4004 17.2 79.9 119 1529 1096 67.8 59.0 55.1 2% 39 113 150 4.16 36. 6 22 1.9 9 

EQUIVALENT SHARP SURFACE RADII [fml: 7.5 263 223 1.50 4144 17.8 77.2 133 1782 1M) b0.2 52.2 59.9 2.29 34 129 134 3.72 38. 6 24 2.0 10 
RP= 3.67 RT= 6.83 8.0 280 233 1.60 4282 18.4 74.8 Mb 2004 9b9 54.3 4b.8 b2.9 250 a 125 122 3.40 40. 7 25 2.2 11 

8.5 298 253 1.70 4414 19.0 72.5 1% Zzoo 911 49.4 42.5 45.3 271 27 129 113 3.14 43. 7 27 2.3 12 
COULOHE RADII Cfml: 9.0 315 267 1.80 4543 19.5 70.5 lb9 2373 860 45.4 39.0 61.3 291 24 133 1% 2.94 45. 8 28 2.4 13 
RCP= 3.65 RCT= 6.55 RC=RCP+RCT=10.19 9.5 323 m2 1.90 44ha 20.0 68.6 179 2529 815 42.0 36.0 69.0 311 22 137 100 2.77 47. 8 37 2.5 14 

BSS-COULOMB POTENTIAL CtleVl: 10.0 350 297 2.00 4790 20.6 bb.9 iw 2643 774 39.1 33.5 70.5 330 20 140 55 2.63 49. 8 31 2.6 15 
VC(r7=1.438*ZP*Zl/r for r>RC 10.5 368 312 2.10 4909 21.1 65.3 1% 27% 737 36.5 31.3 71.7 y19 19 143 90 2.51 52. 9 32 2.7 lb 
VC(r)=VO-K+rr*n for r’:RC: 11.0 385 327 2.20 5025 21.6 63.8 2% 2910 701 34.3 29.3 72.8 368 17 Mb 86 2.40 54. 9 34 2.8 17 
vu= 2t.O.YS ncv K= .15141 n=Z.652 11.5 403 342 2.30 5139 22.0 62.4 215 3914 673 32.4 27.6 73.8 386 lb 148 83 2.30 5b. 9 35 2.9 18 
VC(RINT>= 148.8 MeV 12.0 429 351 2.40 5X0 22.5 61.0 ‘223 3110 b45 30.6 26.1 74.7 4% 15 151 80 2.22 58. 10 34 3.0 19 

FISSION-TKE= 183. MeV 13.0 4% 386 2.60 5466 23.4 58.7 23 3230 596 27.6 23.6 76.2 442 13 1s 75 2.08 42. 11 39 3.1 21 
ASYMM. FISSION-TEE= 107. MeV 14.0 490 416 2.80 5b74 24.3 56.5 i53 3425 553 25.2 21.5 77.4 478 12 159 71 1.96 67. 11 41 3.3 22 

15.0 525 446 3.00 5874 25.2 54.6 247 3551 516 23.1 19.7 78.4 514 11 163 67 1% 71. 12 43 3.4 24 
LIQUID DROP PARAMETERS: 16.0 560 476 3.10 bC49 2b.0 52.9 280 3661 484 21.4 18.2 79.3 550 10 IM b4 1.77 75. 13 45 3.6 25 
GAMMA= O.YOl HeV/fm**2 PROX-FACTOR= 25.51 MeV 17.0 595 505 3.40 61257 26.8 51.3 292 3759 4% 19.9 lb.9 80.0 cab 9 im II 1.70 79. 13 47 3.7 27 
L-RLD= 65 (ROTATING LIQIJID DRGP LIMIT) 
STIFFNESS PARAMETER C= 6.71 MeV/Z**2 18.0 630 5S 3.60 6440 27.6 49.8 M 3815 437 18.6 15.8 80.7 622 8 173 59 1.63 84. 14 49 3.9 23 

19.0 MS 565 3.30 bbl8 28.3 48.5 316 39Z2 407 17.5 14.9 81.3 651 8 176 57 1.57 87. 15 51 4.0 30 
MASS EXCESSES CMeV/c++23: 700 594 4.00 6792 29.1 47.3 327 3991 387 lb.5 14.0 81.8 693 7 179 55 1.52 91. 15 53 4.1 31 
PROJECTILE: -26.6 TARGET: -28.6 875 743 4.99 7bO4 32.5 42.3 37l 4255 3l9 12.8 10.9 83.6 869 6 193 47 1.31 111. 18 63 4.7 37 
COMPOUND NUCLEUS: 46.Y 30.0 1450 892 5.99 3341 35.6 39.6 422 4439 258 10.5 8.9 84.8 1046 4 206 42 1.17 129. 22 72 5.2 43 

FUSION RELATED PARAMETERS: 35.0 1225 1040 6.99 9021 38.5 35.7 4b2 4555 221 8.3 7.5 65.6 1221 4 218 39 1.07 146. 25 81 5.7 
R-BARRIER=l1.70 fm V(RB)= 155.0 MeV 40.0 1400 1189 7.W 9656 41.1 33.4 4W 4b49 193 7.7 6.5 86.2 1397 3 iZ9 36 0.W 1b4. 28 W 6.1 
Q-VALUE= -102.2 MeV 45.0 1515 1337 8.99 10256 43.6 31.5 52.4 4722 171 6.8 5.7 8b.b 1572 3 239 33 0.93 187. 31 98 6.5 
L-CRITICAL= 101. 50.0 1759 1484 9.99 10825 4b.o 29.9 566 4780 154 6.0 5.1 87.0 1748 2 250 32 0.88 1%. 34 1% 6.9 

************X*r*~**********************~~******~*~~~ 

0190 35 Cl on 208 Pb 

------------_------------------------------ 

PARAMETERS INDEPENDENT OF BOMBARDIN ENERGY 

ATOMIC NUMBERS: ZP= 17. ZT= 82. ZC= 99.(Es) 
NEUTRON NUMBERS: NP= 18. NT=l26. NC=144. 

AP*+1/3= 3.271 ATr*l/3= 5.925 
REDUCED MASS NUMBER= 29.96 AP+AT=AC=243. 

INTERACTION RADIUS RINT=lO.lO fm RO= 1.42 fm 

MATTER HALF-DENSITY RADII CfmlL 
CP= 3.40 CT= 6.82 CT+CP=10.21 C= 2.27 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.67 RT= 6.96 

COULOMB RADII Cfml: 
RCP= 3.65 RCT= 4.66 RC=RCP+RCT=lO.31 

BSS-COULOMB POTENTIAL CtleV3: 
VC(r7=1.438*ZP+ZT/r for r>RC 
VC(r)=VO-K+r**n for r<RC 
VO= 267.55 MeV K- .14712 n~2.661 
VCfRINT)= 153.1 McV 

FISSION-TKE= 190. nev 
ASYMM. FISSION-TKE= 108. MeV 

LIQUID DROP PARAMETERSC 
GAMMA= 0.894 MeV/fa+*2 PROX-FACTOR= 25.47 MeV 
L-RLD= 62 (ROTATING LIQUID DROP LIMIT7 
STIFFNESS PARAMETER C= 6.66 M&/Z+*2 

MASS EXCESSES CMeV/cc+Zl: 
PROJECTILE: -24.6 TARGET: -19.5 
COMPOUND NUCLEUSC 65.8 

FUSION RELATED PARAMETERS: 
R-BARRIER=ll.Bl fn V(RB)= 15Y.3 MeV 
Q-VALUE= -111.9 MeV 
L-CRITICAL= 102. 

35 Cl 0” 2w P) sc1 OnxePb 

a/u RM ml m  P k ETA ~.MIS~WCSIW~(~Q(WU’ W-LTEF-WET~TEFIWETA’ TAU E-E35N-ENTBP78Pl 

1.0 35 30 0.20 1511 6.6 219.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 m  bo 0.39 218 9.3 18.2 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 1m 90 0.59 2619 11.3 124.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 140 110 0.78 3025 13.1 lW.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 153 135 0.85 a9 13.9 103.3 0 0 0 180.0 189.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 175 150 0.93 3383 14.7 98.2 0 0 0 180.0 lBo.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 193 lb5 1.08 3548 15.4 93.6 53 391 145 120.8 111.8 29.6 121 72 77 351 9.8 27. 4 15 1.3 5 
6.0 2lO 180 1.17 3i% 16.1 89.6 81 814 4% 9b.0 86.3 42.0 153 57 93 233 6.W 29. 4 17 1.5 6 
6.5 228 1% I.27 3858 lb.7 8b.l 101 1179 7% 83.9 71.7 49.5 180 47 104 1% 5.93 31. 5 P 1.7 8 
7.0 245 210 1.37 4004 17.3 83.0 118 1475 109 70.3 61.8 54.8 235 40 112 lb0 4.31 34. 6 21 1.3 9 

7.5 363 225 1.47 41% 17.9 84.1 133 1739 1025 b2.3 54.5 58.8 228 35 119 142 3.84 36. b 23 1.9 10 
8.0 ?Bo 249 1.57 4282 18.5 77.6 Mb 1969 961 %.I 48.8 b2.0 249 31 124 129 3.49 38. 7 25 2.1 11 
8.5 2% 2W 1.Y U14 19.1 75.3 158 2172 995 51.0 44.3 64.5 ZIO 27 129 119 3.22 41. 7 26 2.2 12 
9.0 315 270 1.76 4543 19.7 73.2 lb9 2253 654 4b.8 40.5 bb.6 291 24 135 111 3.00 43. 7 28 2.3 13 
9.5 333 2% 1.86 4bb8 29.2 71.2 180 2514 809 43.2 37.4 68.4 310 12 136 105 2.83 45. 8 29 2.4 14 

10.0 350 300 1.96 47% 20.7 699.4 1% 2b59 769 40.2 34.7 69.9 m  20 140 W 2.68 47. 8 31 2.5 lb 
10.5 368 315 2.06 4W9 21.2 67.7 199 2791 732 31.6 32.4 71.2 349 I9 142 95 2.S 49. 9 32 2.6 17 
11.0 385 330 2.15 5925 21.7 bb.2 208 2910 bW 35.3 30.4 72.4 %8 17 145 90 2.44 51. 9 33 2.7 18 
11.5 493 345 2.25 139 22.2 b4.7 217 3019 bb8 33.2 2S.b 73.4 386 lb 148 87 2.34 53. 9 34 2.8 19 
12.0 429 3b0 2.25 5250 22.7 b3.4 225 3118 Ml 31.4 27.0 74.3 405 15 150 84 2% 5b. 10 35 2.9 19 

13.0 4% 389 2.54 5lbb 23.6 60.9 241 3Z%i 391 28.4 24.4 75.8 442 13 154 A 2.11 60. 10 38 3.0 21 
L4.0 490 419 2.74 5474 24.5 59.7 256 3446 549 25.8 22.2 77.1 478 12 158 74 1.W b4. 11 40 3.2 P 
15.0 525 449 2.94 m4 25.4 5b.7 270 3577 512 23.7 20.4 78.1 514 11 162 70 1.88 68. I2 42 3.3 24 
lb.0 544 4W 3.13 4Ob9 %.2 54.9 283 3691 680 21.9 18.8 19.0 550 IO lb5 67 1.79 72. 13 45 3.5 26 
17.0 5% 589 3.33 6257 27.0 53.2 2% 3792 452 P.4 17.5 79.8 5% 9 lb8 64 1.72 76. 13 47 3.6 28 

18.0 b# ST9 3.52 6440 27.8 51.7 308 3832 427 19.1 lb.4 80.5 421 9 172 61 I& 80. 14 49 3.8 29 
19.0 665 5b9 3.72 MS 28.6 50.4 320 SW 404 17.9 15.3 81.1 69 8 175 59 1.59 84. 15 51 3.9 31 
20.0 700 599 3.91 6792 29.3 49.1 331 1031 3% lb.9 14.5 81.6 693 7 177 a 1.53 87. 15 53 4.0 n 
25.0 875 749 4.89 1404 32.8 43.9 S3 4308 307 13.1 11.2 85.5 %9 6 191 49 1.33 Mb. 18 62 4.6 W 
30.0 Ia 899 5.87 W41 35.9 W.1 428 4490 254 10.7 9.2 84.7 1046 4 203 u I.19 124. 22 71 5.1 u 

35.0 1215 1049 6.85 9921 a8 37.1 4b9 4b20 219 9.0 7.7 85.5 1221 4 214 40 1.08 140. 25 80 5.6 
40.0 1W 1198 7.83 9656 41.4 Cd.7 507 4717 192 7.8 6.7 86.1 1397 3 225 37 1.00 157. 28 88 6.0 
45.0 1575 1348 8.81 1025b 44.0 32.7 542 4793 170 6.9 5.9 S.5 I572 3 2S 35 0.94 172. 31 96 6.4 
50.0 1750 1498 9.79 10825 lb.3 31.0 575 4953 153 6.2 5.3 9.9 1747 3 244 33 0.84 187. 3) 101 6.8 
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******+*****i~************************~**********.~‘ 
WiPl 35 Cl on 209 31 

__--___--__--____-______________________--- 
PARAMETER5 INDEPENDENT OF BOMBARDING ENERGY 
_---____-_----___---____________________--- 

ATOMIC NURBERS: ZP= 17. ZT= 83. ZC=lOO.(Fm) 
NEUTRON NUHBERS: NP= 18. NT=126. NC=l44. 

AP+*l/S= 3.271 AT+rl/S= 5.934 
REDUCED MASS NUMBER= 29.9s AP+AT=AC=244. 

INTERACTI0N HADIUS RINT=lB.ll tm HO= 1.42 im 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.40 CT= &.X3 C’T+C:P=l0.23 & 2.27 

EQUIVALENT SHARP SURFACE RADII Lfml: 
RP= 3.67 RT= 6.97 

COULOMB RAUII [fml: 
RCP= 3.h5 RCT= C.. h8 RC=RCP+RUT=JO. .33 

EISS-COULUMB POTENTIAL CMeVl: 
VU(r)=1.43R*ZPxZT/r for r>RC 
UC ( P ) =VO-i-:*r**n for ,- r:RC 
vo= 270.25 MeV K= .14C.45 n=Z. 665 
VC(RINT)= 154.Y McV 

FISSION-TEE= 194. mev 
ASYHM. FISSIUN-TPE= 16’3. MeV 

LIUUID DR0P PARAMETERS: 
GAMMA= 0.897 weV,fm*r2 PROX-FACTOR= 25.57 WeV 
L-RLU= 59 (ROTATING LICIUID DR0P LIMIT) 
STIFFNESS PARAtiETER C= h. 65 wev/z**2 

MASS EXCESSES CMeV,crrZ,: 
PROJECTILE: -26.6 TARGET: -Jb.S 
COMPOCIND NUCLEUS: 69.8 

FUSION RELATED PARAMETERS: 
R-BARRIER=ll.Sl fm V(RB)= 161.2 WcV 
U-VALUE= 
L-CRITIC&‘:$‘; weV 

1.0 35 30 0.19 1511 6.6 m.2 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 10 bo 0.39 2138 9.3 157.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 JM 58 0.58 2619 Il.4 128.3 0 0 0 ml.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 MO 120 0.77 3mi 13.1 111.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 1% 135 0.87 3W9 J3.9 lb4.7 0 0 0 180.0 180.0 0.0 0 0 0 b 0.03 0. 0 0 0.0 0 

5.0 175 Is0 0.97 3383 14.7 w.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 193 JbS 1.07 3549 15.4 94.7 49 336 W 125.0 116.4 27.5 118 74 75 383 IO.33 27. 4 15 1.3 5 
6.0 210 180 1.16 3706 16.1 90.7 78 765 45h 58.4 BB.8 40.8 151 59 92 243 b.SJ 29. 4 17 I.5 A 
6.5 228 155 1.26 3858 16.7 87.1 W 1126 758 82.7 73.4 48.7 179 49 lo( In 5.14 m;  5 19 ii 7 
7.0 245 210 1.3b 40X 17.3 84.0 116 1435 1017 71.7 63.1 54.2 201 41 112 lb4 4.38 34. A 21 1.8 9 

7.5 2b3 iS5 1.4 4144 18.0 81.1 131 17O2 JO15 63.5 55.5 58.3 227 36 119 148 3.88 36. 6 23 1.9 10 
8.0 280 240 1.55 4282 18.5 78.6 145 1935 551 57.0 49.7 61.5 249 31 125 132 3.52 38. 7 25 2.0 II 
8.5 2% 295 1.65 UJ4 19.1 76.2 157 2141 8% 51.8 45.0 M.1 270 28 129 122 3.23 41. 7 24 2.2 12 
9.0 315 270 1.74 4543 19.7 74.1 168 2323 846 47.5 41.2 66.2 290 25 133 113 3.M 43. 7 28 2.3 13 
9.5 333 285 1.84 (MB 20.2 72.1 179 2487 801 43.9 38.0 68.0 310 23 137 JO7 2.85 45. 8 29 2.4 14 

10.0 350 300 1.94 4790 20.7 70.3 189 2b34 761 40.8 35.3 69.b 327 21 MO 101 2.70 47. 8 30 2.5 15 
10.5 368 315 2.03 4909 21.2 68.6 1% 2767 725 33.1 32.9 70.9 348 19 143 9b 2.57 49. 9 32 2.6 16 
11.0 385 3J) 2.13 5025 21.7 b7.0 207 E87 652 35.8 30.9 72.1 367 18 J4d 92 2.45 51. 9 33 2.7 17 
11.5 403 345 2.23 5139 22.2 b5.5 216 29W b42 33.7 29.1 73.1 384 17 148 88 2.36 53. 9 34 2.8 18 
12.0 420 364 2.32 SE0 22.7 44.1 225 3b?9 631 31.9 27.4 74.1 m  lb 151 65 2.27 56. 10 36 2.8 19 

13.0 455 3% 2.52 5(M 23.6 61.6 240 3277 585 28.7 24.7 75.6 UJ 14 Is5 79 2.12 bo. 10 38 3.0 21 
14.0 490 420 2.71 5674 24.5 39.4 255 343O 343 2b.2 22.5 76.9 478 12 159 75 I.99 M. II M 3.2 27 
15.0 525 4% 2.90 5674 25.4 57.4 269 3562 507 24.0 20.7 78.0 514 11 162 71 1.89 68. 12 42 3.3 24 
16.0 560 480 3.10 bOb9 26.2 55.5 283 3b78 475 22.2 19.1 78.9 560 10 Jbb 67 I.83 72. 13 45 3.5 26 
17.0 595 510 3.29 bZ5l 27.0 53.9 296 3780 U7 20.7 17.7 79.1 586 9 169 A5 1.72 76. 13 47 3.b 27 

18.0 63 540 3.49 b440 27.8 52.4 308 3871 423 19.3 16.6 80.3 A21 9 172 A2 1.65 80.14 49 3.7 29 
19.0 b65 570 3.68 6618 28.6 51.0 m,  3952 Hx) 18.1 15.6 80.9 b!i7 8 175 bo 1.59 84. 15 51 3.9 30 
20.0 700 600 3.87 6792 29.3 49.7 331 4025 3W 17.1 14.6 81.5 A92 8 178 58 J.54 87. IS 53 4.0 32 
25.0 875 749 4.84 7bO4 32.8 U.4 383 4303 34 13.2 II.4 83.4 8b9 A I92 50 1.33 106. 18 A2 4.6 38 
30.0 1050 899 5.81 SW 35.9 40.6 428 4487 253 10.8 9.3 81.6 1045 5 20) 45 1.19 123. 22 71 5.1 U 

35.0 1225 1049 6.79 9021 33.8 37.6 4b9 46J9 217 9.1 7.8 85.4 1221 4 215 41 I.09 140. 25 80 5.5 
10.0 1400 1199 7.75 9656 41.5 35.1 507 4717 190 7.9 6.8 8b.O 1397 3 725 38 I.00 156. 28 83 6.0 
45.0 1575 1349 8.71 10256 44.0 33.1 5(2 4794 169 7.0 6.0 86.5 1572 3 235 35 0.W 172. 31 96 6.4 
50.0 1750 J4W 9.b8 Jo815 4b.4 31.4 575 4B5 152 b.3 3.4 86.9 1747 3 245 23 0.89 187. 34 Jo1 6.7 

*I%? 35 c, nn 238 LI 

-----------_-- --.-- -_------- ----. _ _-.- --_.----- 

PARAMETER: INDEPENDENT OF B0MEARDING ENERGY 
__~~___~_~----_---______________________--- 

ATOMIC NUMBERS: ZP= 17. ZT= 92. ZC=JOV.( ) 
NEUTRON NUMBERS: NP= 18. NT=l46. NC=lb4. 

AP*+l/3= 3.271 ATi+l/3= b.197 
REDUCED MASS NUMBER= W.51 AP+AT=AC=273. 

INTERACTION RADIUS RINT=J3.39 fm HO= 1.41 fm 

MATTER HALF-DENSITY RADII Ef,,,l: 
CP= 3.40 CT= 7.lb CT+CP=10.56 ?= 2.31 

EQUIVALENT SHARP SURFAC.E RADII [fml: 
HP= 3.47 RT= 7.30 

COULOMB RADII Cfml: 
RCP= 3.65 HCT= 6.9S RC=RCP+RCT=16.62 

BSG-COLILOMB PUTENTIAL CMrVl: 
VC(r)=1.438rZPrZT/r for r:>RC. 
VC~r)=VO-IC*r+rn for p<RC 
vo= 290 33 nev K= .J3549 
VC.(RINT; 

n=2.&93 
= 16X.0 wev 

FISSION-TKE= 21s. wev 
ASYWW. FISSION-TC.E= 115. MeV 

LIQUIU DROP PARAWETERS: 
GAMMA- 0.883 McV/fn*rZ PROX-FAC:TOR= 25.58 Wrv 

L-RLD= 41 (ROTATING LIWuIn aRw LIMIT) 
STIFFNESS PARAMETER C- 6.54 WeV/ZxrZ 

MASS EXCESSES CWrV/c*+Zl: 
PROJECTILE: -26.6 TARGET: 47.2 
COMPOUND NUCLEUS: 136.5 

FUSION RELATED PARAMETERS: 
R-BARRIER=l2.08 fm V(RB)= 174.5 WeV 
U-VALUE= -116.0 MeV 
L-CRITICAL- JO”. 

35 Cl 011 238 II -Js Cl on 2% u 

-- - --I- 
EUu ELM EC?l EUINC r k ETA WUS3WfS8flSpD-UlW-LP W-lTEF’-WEl4lBpDlElA’ llyl E-BIOW~~PIUUT 
-- -_---___ --__-_- 

1.0 3J 31 0.18 IJJJ 6.7 24b.3 0 0 0 180.0 JaO.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 70 Al 0.36 2138 9.4 174.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.M 0. 0 0 0.0 0 
3.0 105 92 0.54 2619 11.6 142.2 0 0 0 WI.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 MO 122 0.73 m m  13.3 123.1 0 0 0 18l.O 180.0 0.0 0 0 0 0 o.oQ 0. 0 0 0.0 0 
4.5 158 I37 0.82 3209 14.2 116.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 175 11 0.91 3383 14.9 110.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 19.3 IAB 1.00 3548 15.7 105.0 0 0 0 18n.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
6.0 210 183 1.09 37% lb.3 100.5 b2 473 213 Jlb.3 JD8.3 31.8 I42 68 87 350 8.Y 26. 4 IA 1.4 7 
6.5 228 198 1.18 = 17.0 96.6 89 876 519 94.8 86.3 42.6 J72 55 101 247 6.09 26. 5 18 1.b 8 
7.0 245 214 J.27 (001 17.7 93.1 109 IPO 837 81.0 72.9 49.5 IW 46 111 201 4.96 M. 5 20 1.7 10 

7.5 263 2.29 1.36 4144 18.3 69.9 1X 1517 9b7 71.0 0.5 54.5 223 4b 118 174 4.29 32. b 22 1.8 1J 
8.0 280 2U 1.45 4282 18.9 87.1 141 I777 9w b3.4 56.4 58.3 215 35 124 156 3.84 34. A 24 1.9 12 
8.5 298 259 1.54 UJ4 19.5 84.5 IS4 2w6 853 57.3 50.8 61.3 267 31 I73 142 3.u) 36. 7 25 2.0 I4 
9.0 315 275 1.63 4543 20.0 82.1 lb7 2209 806 9.4 4b.3 63.8 288 27 133 132 3.24 38. 7 27 2.2 IS 
9.5 333 290 1.73 dbb8 20.6 79.9 178 2391 7b3 48.2 42.5 b5.9 3@ 25 137 123 3.03 10. 8 28 2.3 IA 

10.0 350 X5 1.82 4790 21.1 77.9 189 iS5 725 U.7 39.4 67.b 327 23 140 116 2.86 42. 8 29 2.4 17 
10.5 368 320 1.91 4909 21.6 76.0 200 2703 6% 41.7 %.7 69.2 347 21 143 110 2.71 U. 9 31 2.4 18 
11.0 385 336 2.00 Soas 22.1 74.3 209 2837 659 39.1 34.3 70.5 3% 19 I46 105 2.56 db. 9 32 2.5 19 
11.5 403 81 2.W 5139 22.6 72.6 219 2960 &TN 36.7 32.2 71.6 385 18 148 101 2.47 48. 9 33 2.6 20 
12.0 410 366 2.18 5250 23.1 71.1 224 3J72 60( 34.7 33.4 72.7 403 17 150 97 2.38 SO. 10 34 2.7 21 

13.0 155 397 2.8 54bb 24.1 (183 245 3271 957 31.2 27.3 74.4 440 15 155 90 2.21 s(. 10 37 2.9 23 
14.0 4W 427 2.54 5674 25.0 bS.8 260 3441 518 28.4 24.8 75.8 477 13 158 8d 2.06 57. I1 39 3.0 25 
15.0 525 158 2.72 5871 25.8 b3.6 275 3589 4&3 26.0 22.8 77.0 513 I2 162 80 1.97 61. 12 4J 3.2 27 
16.0 sbo 4M 2.91 bU9 26.7 61.6 289 3718 453 24.0 21.0 78.0 549 11 16 76 1.87 M. 12 43 3.3 28 
17.0 595 519 3.09 6751 27.5 59.7 3l-0 3832 426 22.3 19.5 78.8 %5 IO 168 73 1.79 68. 13 45 3.4 30 

18.0 658 549 3.27 6440 20.3 58.0 316 3933 402 20.8 18.2 79.6 611 9 171 70 1.71 72. 14 47 3.6 31 
19.0 &5 580 3.45 MJ8 29.1 56.5 320 4DB 381 19.5 17.1 80.2 b56 9 174 A7 1.65 75. I4 49 3.7 33 
20.0 700 610 3.63 6792 29.8 55.1 340 4104 362 18.4 16.1 80.8 692 8 176 b5 1.59 78. 15 51 3.8 J5 
25.0 873 763 4.54 7M4 35.4 49.3 3W 4413 290 14.2 12.4 82.9 W b 133 56 1.37 95. 18 U 4.4 42 
30.0 1050 915 5.45 9311 36.6 45.0 442 4bJ9 241 1J.b JO.1 84.2 1045 5 IW 50 I.22 111. 21 b9 4.8 48 

35.0 1215 lob8 A.36 9022 39.5 41.6 485 4765 207 9.8 8.6 ES.1 J22J 4 209 4S 1.11 126. 24 78 5.3 
40.0 1403 IZJ 7.27 9&b 42.2 38.9 53 4875 181 8.5 7.4 68 J397 3 218 42 J.W IQ. 27 86 5.7 
45.0 1515 1373 8.17 18256 U.8 Y.7 Sb2 4%b 161 7.5 6.5 8b.3 I!?72 3 227 39 0.94 154. 30 94 6.1 
50.0 1750 IS2b 9.08 IDE25 47.2 34.8 596 X29 145 6.7 5.8 86.7 1747 3 236 37 0.91 168. 3l 101 6.4 
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**+********~*+*+************~****~****~*********~~ 

40 Ar on 12 c 

__--____________________________________--- 
PARAMETERS INDEPENDENT OF BGMBARDINQ ENERGY 

4okm 12c 40 k 9. 12 c 

ATDMIC NUMBERS: ZP= 18. ZT= 6. ZC= 24. (0) 
NEUTRON NUMBERS: NP= 22. NT= 6. NC= 28. 

w**1/3= 3.420 CIT*+l/3= 2.289 ELSCAT <17 dew 
REDUCED IlASS NUMBER- 9.23 AP+AT=CIC= 52. 

INTERCICTION WDIUS RINT= 9.30 fm RO= 1.63 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP- 3.59 CT= 2.12 CT+CP= 5.71 e= 1.33 

EQUIVALENT SHCIRP SURFACE RADII Cfnl: 
RP= 3.85 RT= 2.52 

COULOMB RADII Cfnl: 
RCP= 3.77 RCT= 2.51 RC=RCP+RCT= 6.29 

BSS-COULOMB POTENTICIL CM&l: 
VC(r)=l.438*ZP*ZT/r for r>RC 
VC(r)=VO-K,r+*n for r<RC 
VO= 34.38 MeV K= .088bl n=2.553 
VCtRINT)= 16.7 nev 

FISSION-TKE- 39. MeV 
ASYMII. FISSION-TKE= 29. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.942 MeV/fm*+2 PRGX-FACTOR= 15.79 MeV 
L-RLD- 52 (ROTCITING LIQUID DROP LIMIT) 
STIFFNESS PCIRAMETER C= 20.89 M&/Z++2 

1.0 40 9 0.1 1727 2.0 17.0 0 0 0 180.0 180.0 0.0 0 0 0 
2.0 80 18 1.11 2443 2.9 12.0 8 325 LB2 111.6 17.4 34.2 41 39 0 
3.0 120 28 1.M 25% 3.5 9.8 20 1186 872 51.2 11.1 44.4 104 lb 0 
4.0 lb0 37 2.21 3457 4.0 8.5 28 1594 1216 34.0 7.7 73.0 1.50 10 143 
4.5 180 42 2.49 W7 4.3 8.0 31 1733 Ial 29.2 

5.0 x0 46 2.n 3%b 4.5 7.6 24 1340 1423 as 
5.5 220 51 3.04 4855 4.7 7.3 36 19n 1198 22.7 
6.0 240 95 3.32 42% 4.9 6.9 39 1999 1397 20.5 
6.5 260 U 3.59 44W 5.1 6.7 41 2060 l?w 18.6 
7.0 280 65 3.87 4576 5.3 6.4 43 2112 115a 17.1 

7.5 300 69 4.15 4733 5.5 6.2 45 2157 1118 15.8 
8.0 320 74 4.42 4%94 5.7 6.0 47 2195 1048 14.7 
8.5 340 78 4.70 945 5.9 5.8 49 2230 986 13.7 
9.0 360 83 4.93 5192 b.1 5.7 50 2260 931 12.8 
9.5 2ao 88 5.2s sm 6.2 5.5 52 2287 882 12.1 

10.0 100 92 5.53 5474 6.4 5.4 54 2311 838 11.4 
10.5 42Q 97 5.81 5610 6.5 5.2 55 Xm 798 10.8 
11.0 440 102 b.oB 5743 b.7 5.1 sl 2353 762 10.3 
11.5 460 106 6.34 5873 6.8 5.0 58 2371 729 9.8 
12.0 W 111 6.M bOO0 7.0 4.9 b0 237 690 9.4 

13.0 520 120 7.19 b247 7.3 4.7 63 2416 445 8.b 

6.6 75.4 172 8 144 

5.8 77.2 193 7 176 
5.2 78.6 214 6 191 
4.7 79.8 235 5 207 
4.3 80.7 2% 5 221 
3.9 81.5 Db 4 236 

0 0.00 0. 0 0 0.0 0 
39 9.bb 59. 0 0 2.5 2 
lb 3.8b 37. 0 0 2.8 3 
11 2.84 116. 4 15 3.0 3 
10 2.57 la8. 5 18 3.2 4 

10 2.3b 142. 6 20 3.3 4 
9 2.19 156. 6 23 3.4 4 
8 2.Oh 170. 7 25 3.5 4 
8 1.W 185. 7 27 3.6 4 
7 1.85 199. 8 29 3.7 4 

3.6 82.1 296 4 251 7 1.76 ?oB. 8 31 3.8 5 
3.4 9.7 316 4 26 7 1.69 222. 9 33 3.9 5 
3.1 83.2 237 3 279 7 1.63 2%. 9 34 4.0 s 
3.0 83.6 337 3 293 b 1.51 2% IO 36 4.0 5 
2.8 84.0 377 3 307 6 1.52 258. 10 38 4.1 b 

2.6 a4.3 397 3 321 
2.5 84.6 417 3 335 
2.4 34.9 437 3 349 
2.3 85.1 4!i8 2 343 
2.2 85.3 478 2 377 

2.0 85.7 518 2 404 

6 1.47 272. 11 39 4.2 6 
6 1.43 286. 12 41 4.3 6 
6 1.39 299. 12 43 4.4 b 
5 1.35 313. 13 U 4.5 6 
5 1.32 326. 13 4b 4.5 6 

5 1.26 34b. 14 49 4.7 7 
5 1.21 373. 15 52 4.8 7 14.0 Sk4 129 7.74 b484 7.6 4.5 M 2441 599 7.9 1.8 86.0 58 2 431 

IS.0 b40 138 8.30 b714 7.8 4.4 64 2442 SW 7.4 1.7 86.3 598 2 4!w 
lb.0 b40 148 8.35 6936 8.1 4.3 71 2481 524 6;s 1.6 86.6 ii Iiii 
17.0 bW 151 9.44 7151 8.3 4.1 73 2497 493 b.4 IS 8b.8 678 2 512 

18.0 720 lb3 9.95 7350 8.6 4.0 76 2512 165 b.1 1.4 87.0 719 I 539 
19.0 760 175 10.51 7sb4 8.8 3.9 TB i.524 441 5.7 1.3 87.1 759 1 566 
20.0 BM) 185 11.06 77b2 9.0 3.8 80 25% 419 5.4 1.3 87.3 799 1 592 
25.0 1000 231 13.83 8690 10.1 3.4 90 2579 335 4.3 1.0 87.8 997 1 724 
30.0 1200 277 lb.59 9532 11.1 3.1 100 2607 279 3.6 0.8 88.2 1199 1 654 

35.0 1400 323 19.3s 10310 11.9 2.9 IOB 2627 239 3.0 0.7 84.5 13w 1 984 
40.0 1600 369 22.12 11036 12.8 2.7 116 2b42 209 2.7 0.6 80.7 1599 1 1113 
8.0 1900 415 24.89 11721 13.5 2.5 123 2653 186 2.4 0.5 a8 1799 I 1241 
50.0 2000 462 27.b5 12371 14.3 2.4 130 24b2 lb7 2.1 0.5 88.9 2ooo 0 1368 

MASS EXCESSES CtleV/c**Zl: 
PROJECTILE: -34.6 TARGET: 0.0 
COMPOUND NUCLEUS: -57.8 

FUSION RELATED PARAMETERS: 
R-BCIRRIER= 8.46 fn V(RB)= 17.0 McV 
Q-VALUE- 23.2 MeV 
L-CRITICAL= 32. 

5 1.16 399. lb 58 5.0 7 
5 1.12 4Ib. 17 58 5.1 8 
4 LOB 442. 18 61 5.3 8 

4 I.@ 4&. 19 63 5w4 8 
4 1.01 4a. 20 M 5.5 9 
4 0.99 X4. 21 69 5.7 9 
4 0.87 421. 24 82 6.3 10 
3 O.l9 710. 30 94 b.8 I2 

3 0.73 807. 35 104 7.3 
3 0.68 899. 40 118 7.8 
3 0.61 %5. U 129 8.2 
2 0.61 l&4. 49 140 8.6 

40 Ar on lb 0 

PfiRAHETERS INDEPENDENT OF BOMPARDING ENERGY 

ATOMIC NUMBERS: ZP= 18. ZT= 8. ZC= 26.(Fe) 
NEUTRON NUMBERS: NP= 22. NT= 8. NC= 30. 

AP**l/3= 3.420 AT**1/3= 2.520 ELSCAT C23 des 
REDUCED MASS NUMBER= il.43 AP+CIT=AC= 56. 

INTERACTION R&DIUS RINT= 9.56 fm RO= 1.61 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP- 3.59 CT= 2.42 CT+CP= 6.02 i?= 1.45 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.85 RT= 2.78 

COULOMB RAUII Cfml: 
RCP= 3.77 RCT= 2.78 RC-RCP+RCT= 6.56 

BSS-COULOMB POTENTIAL CMeVlt 
VC(r)=l.438*ZPxZT/r for r>RC 
VC(r)=VO-K*r*rn for r<RC 
vo- 44.22 MPV K= .114EtO n=2.500 
VC(RINT)= 21.7 MeV 

FISSION-TKE= 41. MeV 
ASYMM. FISSION-TKE= 35. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.943 fleV/fm++Z PROX-FWTOR= 17.15 MeV 
L-RLD= 56 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 16.96 MeV/Zc*2 

Mf+SS EXCESSES CMeV/c**21: 
PROJECTILE: -34.6 TARGET: -4.7 
COMPOUND NUCLEUS: -61.4 

FUSION RELATED PARWlETERS: 
R-BARRIER= 8.66 fm V(RB)= 22.2 MeV 
Q-VALUE= 22.1 MeV 
L-CRITICAL= 39. 

FL/u EIN Ecn EcnNc , k ETA LMXsMy(soNsW-cIIW-LP W-U8’-WEMTEFWETII’ IW E-EREN-EH~EIPI~LT 
-_-- ---- 

1.0 40 11 0.53 1727 2.5 22.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 80 23 1.06 H43 3.5 16.0 8 187 70 129.1 22.5 2S.4 27 53 0 70 13.9 54. 0 0 2.5 3 
3.0 120 34 1.58 2993 4.3 13.1 25 1140 832 55.1 15.0 b2.4 99 21 0 22 4.12 81. 0 0 2.8 3 
4.0 144 4b 2.11 3(51 5.0 11.3 35 1596 1214 36.2 10.1 71.9 147 13 138 lb 2.9a Ia. 4 15 3.1 4 
4.5 190 51 2.37 3hb7 5.3 10.7 39 1147 1341 31.0 8.7 74.5 170 10 151 14 2.68 119. 5 18 3.2 4 

5.0 200 57 2.M 2% 5.6 10.1 42 lebb 1442 27.1 7.1 76.5 191 9 169 13 2.45 133. b 21 3.4 4 
5.5 220 63 2.W 4M 5.9 9.7 43 1963 Mb2 24.1 6.8 78.0 2l2 8 183 12 2.28 Mb. 6 23 3.5 4 
b.0 240 69 3.17 423h 6.1 9.3 48 2044 1340 21.7 b.1 79.2 Z-33 7 194 11 2.13 156. 7 26 3.6 5 
6.5 260 74 3.43 4489 6.4 8.9 51 2112 1237 19.7 5.b 80.2 254 6 211 I1 2.01 169. 7 23 3.7 5 
7.0 280 8) 3.69 457b 6.6 8.6 5) 2170 1149 18.0 5.1 81.0 274 6 225 10 1.91 182. 8 30 3.8 5 

7.5 300 86 3.96 4738 6.8 8.3 57 2220 1072 lb.7 4.7 81.7 295 5 238 10 1.83 191. 8 32 3.9 b 
8.0 320 91 4.22 4894 7.1 8.0 59 22M 1005 15.5 4.4 82.3 315 5 251 9 1.75 204. 9 34 4.0 b 
8.5 240 97 4.44 5015 7.3 7.8 bl 2302 94b 14.4 4.1 82.8 336 4 2b4 9 1.68 217. 9 35 4.1 6 
9.0 360 103 4.75 5192 7.5 7.6 M 2336 893 13.5 3.9 83.2 356 4 277 9 1.62 229. 10 37 4.2 6 
9.5 380 lop 5.01 5335 7.7 7.4 bb 2367 84b 12.7 3.6 83.6 376 4 290 8 1.57 242. 10 39 4.3 b 

10.0 4ol 114 5.28 5474 7.9 7.2 68 2394 801 12.0 3.4 84.0 39b 4 303 8 1.52 W. 11 41 k.4 7 
10.5 420 1% 5.54 5610 8.1 7.0 70 2419 744 11.4 3.3 84.3 417 3 315 8 1.47 262. 11 42 4.5 7 
11.0 440 124 5.80 5743 8.3 6.8 72 2441 731 10.8 3.1 84.6 437 3 328 8 1.43 273. 12 U 4.b 7 
ii.s 4bo 131 6.07 5813 a5 6.7 74 24b2 699 10.3 2.9 34.8 457 3 343 7 1.39 287. 12 46 4.7 7 
12.0 480 137 6.33 bOO0 8.7 6.5 76 2483 670 9.9 2.8 85.1 477 3 352 7 1.3b 294. 13 47 4.8 8 

13.0 520 149 b.84 b247 9.0 6.3 80 2513 618 9.0 2.6 65.5 517 3 377 7 1.30 318. 14 SO 4.9 8 
14.0 560 lb0 7.39 b484 9.4 61 83 2541 574 8.3 2.4 65.8 958 2 402 7 1.24 343. 15 53 5.1 8 
15.0 6M) 171 7.91 6714 9.1 5.9 8b 2565 536 7.7 2.2 86.1 598 2 ub 6 1.19 359. lb 56 5.3 9 
16.0 b40 183 8.U 693b 10.0 5.7 90 2S8b 502 7.2 2.1 84.4 b38 2 450 b 1.15 383. 17 59 5.4 9 
17.0 b80 194 8.97 7151 10.3 5.5 93 2605 473 b.8 1.9 85.6 678 2 474 b 1.11 407. 18 62 5.6 9 

18.0 720 206 9.50 73% 10.6 5.3 9b 2621 44b b.4 1.8 8b.8 718 2 498 b l.CS 422. 19 b5 5.7 10 
19.0 7b0 217 10.02 7W 10.9 5.2 59 2636 423 6.0 1.7 87.0 758 2 522 5 1.05 446. 20 68 5.8 10 
20.0 8X 227 IO.56 7762 11.2 5.1 102 2449 4GZ 5.7 1.6 87.1 799 2 545 5 1.02 w. 21 m  6.0 IO 
25.0 lM)o 285 13.19 $590 12.5 4.5 115 2b99 321 4.5 1.3 87.7 999 1 bN 5 0.90 $1. 25 84 6.6 12 
30.0 la0 343 IS.83 9532 13.7 4.1 127 2731 268 3.7 1.1 89.1 1199 1 779 4 0.U 642. 30 96 7.2 14 

35.0 14M 4CQ 18-U 10310 14.8 3.8 137 2754 229 3.2 0.9 CS.4 IW 1 893 4 0.7S 732. 34 104 7.8 
40.0 lb44 457 21.10 11034 15.8 3.6 147 2771 201 2.8 0.8 88.6 1599 1 1007 4 0.70 8i 39 la, 8.3 
45.0 leo0 514 23.74 11721 lb.8 3.4 la 2784 174 2.5 0.7 ea.0 1799 

i999 
1 1120 3 0.66 89s. u 13, 8.8 

50.0 2ooo 571 24.38 12371 17.7 3.2 144 2793 160 2.2 0.6 38.9 1 12a 3 0.62 949. 48 143 9.2 

mvu kV )*v - IkVIc llh - x J JIn(ndn I*vwlw - “Ps lw-w-Rev- 
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*****rC************~***~***************~*********~ 
1)195 40 Al- on 27 Al 40 k 0” 27 PI 4oAm 27Al 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATGHIC NUMBERS: ZP= 18. ZT= 13. ZC= 31.(h) 
NEUTRON NUHBERSI NP= 22. NT= 14. NC= 36. 

AP**1/3= 3.420 AT**l/3= 3.000 ELSCAT C42 des 
REDUCED MASS NUMBER- 16.12 AP+AT=AC= 67. 

INTERACTION RADIUS RINT=lO.OS fm RO= 1.57 fm 

RATTER HALF-DENSITY RADII Cfml: 
CP= 3.5P CT= 3.05 CT+CP= 6.64 ?= 1.65 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.85 RT= 3.35 

COULOMB RADII Cfml: 
RCP= 3.77 RCT= 3.32 RC=RCP+RCT= 7. LO 

BSS-COULOMB POTENTIAL CM&l: 
VC(r1=1.438*ZPcZT/r for r::RC 
VC(r)=VO-Krr+rn for r<RC 
vo= 66.78 MPV K.= .15u73 n=2.44st 
VC(RINT)= 33.4 MeV 

FISSION-TKE= 48. llev 
ASYMM. FISSION-TKE= 46. McV 

LIQUID DROP PARAMETERS: 
GANMA= 0.942 MeV/fn+*Z PROX-FAC:TOR= 19.52 MeV 
L-RLD- 64 (ROTATING LIQUID UROP LIMIT) 
STIFFNESS PARAKTER C= 12.14 MeV,Z++2 

MASS EXCESSES CMeV/c+e”l: 
PROJECTILE: -34.6 TARGET: -20.6 
C:OMPOUND NUCLEUS: -6b. I 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.09 fm V(RB)= 34.5 MeV 
Q-VALUE= 10.9 MeV 
L-CRITICAL= 54. 

1.0 40 16 0.48 1727 3.5 3b.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 80 32 0.97 2443 5.0 26.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 128 48 1.45 2933 6.1 21.3 34 1Mb 716 b3.7 25.0 58.1 88 32 86 38 4.74 67. 2 6 2.7 4 
4.0 lb0 b4 1.W 3457 7.1 18.4 49 lb02 1109 40.9 lb.3 69.5 141 19 125 27 3.28 90. 4 17 3.0 4 
4.5 180 73 2.17 3M7 7.5 17.4 55 1786 1363 34.8 13.9 72.6 144 lb 140 24 2.93 99. 5 20 3.2 5 

5.0 200 81 2.42 Sib 7.9 lb.5 61 lm 1486 30.3 12.1 74.8 187 13 153 22 2.u 110. 5 22 3.3 5 
5.5 220 W 2.M M95 8.3 15.7 44 LS2 1414 2b.9 10.8 7b.b 209 II 165 20 2.46 1% b 25 3.4 6 
6.0 240 w 2.90 42% 8.6 15.0 m  2151 12% 24.1 9.7 n.9 230 10 177 19 2.3D lr). 7 27 3.6 b 
6.5 2bO IO5 3.14 4409 9.0 14.5 75 223) 1lW 21.9 8.8 79.1 
7.0 280 113 3.38 1516 9.3 13.9 79 2306 1111 20.0 8.0 80.0 

7.5 300 121 3.62 4738 9.7 13.5 83 23b8 I@37 18.5 7.4 80.8 
8.0 320 127 3.8b 4894 10.0 13.0 87 2422 972 17.1 6.9 81.4 
8.5 340 137 4.11 5045 10.3 12.6 90 2470 915 lb.0 6.4 aZ.0 
9.0 360 145 4.35 5192 10.6 12.3 94 2512 8b4 15.0 6.0 82.5 
9.5 330 153 4.59 5335 10.9 12.0 W 2549 819 14.1 5.7 83.0 

10.0 400 161 4.83 5474 11.1 11.7 100 2583 778 13.3 5.3 83.4 

251 9 189 18 2.17 141. 7 29 3.7 b 
272 8 200 17 2.05 150. 8 31 3.8 7 

2% 7 210 lb I.% lb0. 8 33 4.0 7 
313 7 221 15 1.87 lb8. 9 35 4.1 8 

z b 6 23l 242 14 15 1.80 1.73 18s. 179. 10 9 37 38 4.2 4.3 8 8 
375 5 252 I4 1.67 100. 10 40 4.4 8 

5% 5 262 13 1.U 207. II 42 4.5 9 
10.5 420 lb9 5.07 5blO 11.4 11.4 lo3 2bl4 741 12.6 5.1 a.7 415 5 272 13 1.57 217. II 44 4.6 9 
11.0 440 177 5.31 5743 11.7 11.1 lo6 %42 707 11.9 4.8 BI.0 435 5 281 I2 I33 227. 12 45 4.7 9 
11.5 464 185 5.56 5873 12.0 10.9 109 %b7 676 Il.4 4.6 84.3 4% 4 291 12 1.49 p3. 12 47 4.8 10 
12.0 4W 193 5.80 boo0 12.2 10.6 112 2b%1 b48 10.8 4.4 84.6 476 4 301 12 1.45 244. 12 48 4.9 10 

13.0 520 210 6.28 b247 12.7 10.2 118 2731 598 9.9 4.0 ES.0 516 4 320 II I.33 2b4. 13 52 5.1 10 
14.0 5lO 226 6.76 b404 13.2 9.8 123 27bb 585 9.2 3.7 85.4 sl 3 329 II 1.32 279. 14 55 5.3 II 
15.0 600 242 7.25 6714 13.7 9.5 128 27% 518 a5 3.4 65.7 597 3 a7 IO 1.27 299. 15 58 5.5 II 
lb.0 b4O 2% 7.73 6936 14.1 9.2 I33 2(a3 486 7.9 3.2 85.0 b37 3 376 10 1.22 313. lb b0 5.7 I2 
17.0 68l 274 8.21 7151 14.5 8.9 137 2846 457 7.4 3.0 86.3 677 3 394 IO 1.18 333. 17 b3 5.8 12 

18.0 720 290 8.70 73@ 15.0 8.7 142 2867 4CQ 7.0 2.8 86.5 717 3 413 9 1.14 346. 18 66 6.0 13 
19.0 760 3U 9.18 75M 15.4 8.5 Mb 2885 4W b.6 2.7 8b.7 758 2 431 9 1.11 wJ. 19 69 b.2 13 
20.0 800 322 9.Y 7762 15.8 8.2 I51 ?sm 389 6.3 2.5 8b.9 7% 2 449 9 1.08 378. P 72 6.3 I4 
25.0 IWO 103 12.03 8b90 17.6 7.4 im 211~ 311 5.0 2.0 87.5 998 2 538 8 0.95 454. 24 85 7.0 lb 
30.0 l200 484 14.49 5s-a 19.3 6.7 1ES 3006 259 4.1 1.7 87.9 1199 I b2S 7 0.86 526. W W 7.7 18 

35.0 14@ 564 lb.91 18310 20.9 6.2 204 3035 222 3.5 I.4 83.3 1359 I 710 b 0.79 5&. 33 1W 8.3 
40.0 lb00 b45 l9.z 11036 22.3 5.8 219 3~57 194 10 1.2 88.5 1599 I 795 b 0.74 656, 37 12l 8.8 
45.0 1800 723 21.74 11721 23.7 5.5 m  3074 I72 2.7 I.1 88.6 1799 1 879 6 0.70 745. 41 132 9.4 
50.0 2ooo 806 24.15 12371 24.9 5.2 244 X+7 155 2.4 I.0 8B.8 1999 I 962 5 0.66 7bb. 46 163 9.9 

#I96 40 Ar on 40 ia 4oOkm 4oc4 4oAor 4ocI 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
_________________~______________________~~~ 

ATOMIC NUMBERS: ZP= 18. ZT= 20. ZC= 38. (Sr) 
NEUTRON NUMBERS: NP= 22. NT- 20. NC= 42. 

INTERACTION RADIUS RINT=l0.54 fm HO= 1.54 fa 

MATTER HALF-DENSITY RADII Cfml: 
Cl=‘= 3.59 CT= 3.59 CT+CP= 7.1X T =  1.80 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.85 AT= 3.85 

COULOMB RADII Cfml: 
RCP- 3.77 RCT= 3.84 RC=RCP+RCT= 7.62 

BSS-COULOMB POTENTIAL C,,eV,: 
VC(r)=1.438*ZP*ZT/p fop r>.RC 
VC:(r)-‘JO-Krr*sn for r<RC 
VO= 95.79 McV K= .19458 n=2.444 
VC(RINT)= 49.1 M&J 

FISSION-TKE= 5S. McV 
ASYMM. FISSION-TKE= 58. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.947 MeV/fm+*Z PROX-FACTOR- 21.38 !4eV 
L-f?LD= 72 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 9.85 McV,Z++2 

MASS EXCESSES CMcV/cr+Zl: 
PROJECTILE: -34.6 TARGET: -33.0 
COMPGUND NUCLEUS: -71.4 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.46 fm V(RB)= 51.2 MeV 
Q-VALUE= 3.8 MeV 
L-CRITICAL= b7. 

EL/u ElmEolEcwx, k EM LW%8WlSl6W+lW-lP U’-LTEF’-89EIQTE9WEM’ T&l E-EllDt+JllEWllLl 
--__-- -_- 

1.0 40 20 0.41 I727 4.4 5b.7 0 0 0 180.0 lBD.0 0.0 0 0 0 0 0.00 a 0 0 0.0 0 
2.0 80 40 0.81 2443 6.2 40.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 120 60 1.22 299.3 7.6 32.7 # MB 412 87.9 44.0 4b.0 62 53 61 77 6.40 57. 2 6 2.5 4 
4.0 160 80 1.63 3457 8.7 2&3 57 1393 1011 52.7 2b.3 b3.7 I29 31 110 46 3.84 7b. 4 I6 2.9 4 
4.5 180 90 1.83 %7 9.3 26.7 46 lb23 I211 U.I 22.1 67.9 I55 25 12b 40 3.34 84. 5 I9 3.1 5 

5.0 200 100 2.04 38M 9.8 25.4 74 ls23 1370 3&O 19.0 71.0 179 21 139 36 2.99 92. 5 22 3.2 6 
5.5 228 110 2.24 4055 10.3 24.2 80 1979 I%3 a5 lb.7 73.3 m  18 1% 32 2.73 101. b 24 3.4 6 
6.0 240 120 2.U 4236 10.7 23.1 87 2109 IZJO 29.9 14.9 75.1 224 16 161 30 2.53 111. 6 26 3.5 6 
6.5 260 130 2.65 4409 11.2 22.2 93 2-2l8 1153 27.0 13.5 7b.5 24b I4 171 28 2.37 119. 7 29 3.7 7 

7.0 280 140 2.85 4Slb 11.6 21.4 98 2312 1071 24.6 12.3 77.7 267 I3 181 27 2.24 128. 7 31 3.8 7 

7.5 300 150 3.05 4738 12.0 20.7 104 239.3 IWO 22.6 11.3 78.7 288 12 1% 
8.0 320 IM 3.26 4894 12.4 20.0 109 24b3 937 20.9 10.5 79.5 3W 11 199 
as MO 170 3.Y 5015 12.8 19.4 113 252b Es2 19.5 9.7 80.3 330 10 208 
9.0 350 180 3.67 5192 13.1 18.9 118 ml 833 18.2 9.1 80.9 351 9 216 
9.5 300 190 3.87 53% 13.5 18.4 122 2631 189 17.1 8.5 81.5 372 8 224 

10.0 400 200 4.07 5474 13.8 17.9 I27 2%5 750 16.1 8.1 81.9 392 8 232 
10.5 Uo 210 4.28 5610 14.2 17.5 I31 2715 714 15.2 7.6 a.4 413 7 240 
11.0 440 ZQ 4.49 5743 14.5 17.1 135 2752 681 14.5 7.2 82.8 433 7 248 
11.5 460 ZIO 4.69 5813 14.8 16.7 139 n85 652 13.7 6.9 83.1 453 7 25b 
12.0 a 240 4.89 bOO0 15.2 16.4 I42 2815 615 13.1 6.6 83.4 474 6 2b4 

13.0 520 M 5.29 b247 15.8 15.7 150 28L9 576 12.0 6.0 #.O 514 6 279 
14.0 5w 280 5.70 b4e4 16.4 15.1 IW 2915 5s 11.0 5.5 84.5 555 5 294 
15.0 600 300 6.11 6714 lb.9 14.6 I# 1951 500 10.2 5.1 a4.9 5% 5 m? 
16.0 MO 32O 6.52 b93b 17.5 14.2 170 2990 448 9.5 4.8 85.2 k34 4 323 
17.0 WO 240 6.92 7151 18.0 13.7 176 3021 441 8.9 4.5 83.5 676 4 338 

18.0 733 360 7.23 7&O 18.6 13.4 I82 3018 416 8,4 4.2 65.8 716 4 39 
19.0 760 m  7.74 7564 19.1 13.0 188 3072 394 7.9 4.0 86.0 756 4 3M 
20.0 800 408 8.15 7X2 19.6 12.7 193 3094 375 7.5 3.8 8b.2 797 3 380 
25.0 1000 500 10.18 &90 21.9 11.3 219 3177 300 5.9 3.0 87.0 997 3 448 
30.0 1200 bO0 12.22 9532 24.0 10.3 242 = 230 4.9 2.4 87.6 1198 2 515 

35.0 1400 700 14.2b 10310 25.9 9.6 2b3 pll 214 4.2 2.1 87.9 13W 2 580 
40.0 lb00 800 lb.2p 11a3b 27.7 9.0 283 300 187 3.6 1.8 88.2 1598 2 M4 
45.0 Iso0 9W 18.33 11721 29.3 8.5 301 3323 lbb 3.2 1.6 88,4 I799 1 707 
50.0 2000 1000 2O.s 12371 30.9 8.0 318 3341 150 2.9 I.4 m.6 1999 I 769 

25 2.12 135. 8 33 3.9 8 
24 2.Oa 111. 8 34 4.0 8 
23 1.94 153. 9 36 4.2 8 
22 1.86 I@. 9 38 4.3 9 
21 1.80 169. 10 40 4.4 9 

21 1.74 175. IO II 4.5 IO 
20 1.68 184. I1 43 4.6 10 
19 1.63 192. 11 45 4.7 10 
19 1.59 198. 12 4b 4.8 11 
I8 1.54 207. 12 48 4.9 11 

I7 1.47 m.  13 51 5.1 I2 
I7 1.40 cm. 14 54 5.3 12 
16 1.35 251. 15 a 5.5 I3 
I5 1.30 2b4. lb Y  5.7 14 
15 1.25 280. lb 62 5.9 I4 

14 1.21 292. 17 bs 6.0 I5 
14 1.17 309. 18 68 62 15 
I4 1.14 328. I9 71 b.4 16 
12 1.00 3cl. P 63 7.1 18 
II 0.91 442. 27 9b 7.8 21 

IO 0.M 4%. 31 107 8.4 
9 0.m s9. 35 119 9.0 
9 0.73 5% 39 129 9.5 
8 0.69 650. W 160 10.0 
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#197 40 Ar on 56 Fe 

PARAMETERS INDEPENDENT OF BOHBARDING ENERGY 

ATOMIC NUHBERS: ZP= 18. ZT= 26. ZC= 44.4Ru1 
NEUTRON NUtlEERS: NP= 22. NT= 30. NC- 52. 

Ape*1 /3= 3.420 AT*cl/3= 3.826 
REDUCED MASS NUMBER= 23.33 AP+AT=AC= 96. 

INTERACTION RADIUS RINT=lG.PB fm RO= 1.52 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.59 CT= 4.12 CT+CP= 7.71 z= 1.92 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.S5 RT= 4.35 

COULOMB RADII Cfml: 
RCP- 3.77 RCT= 4.27 RC=RCP+RCT= 8.05 

BSS-COULOMB POTENTIAL CHsVl: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VC(r)=VO-K*r+*n for p<RC 
VO= 117.74 McV K= .20430 n=2.454 
VC(RINT)= 61.3 MeV 

FISSION-TKE= 67. MeV 
ASYMM. FISSION-TKE= 65. PteV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.940 MeV/fmc*Z PROX-FACTOR= 22.66 MeV 
L-RLD= 81 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAHETER C= 8.49 M&J/Z++2 

MASS EXCESSES CM&‘/c**214 
PROJECTILE: -34.4 TARGET: -61.4 
CORPOUND NUCLEUS: -84.. 3 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.83 Cm V(RB)= 63.9 M&J 
Q-VALUE- -9.7 MeV 
L-CRITICAL= 80. 

1.0 40 23 0.38 rm 5.1 73.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 80 17 0.76 2443 7.2 52.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 120 70 1.14 2993 8.8 42.5 34 49b 2bb 102.5 b3.0 38.7 49 71 47 110 Plb 48. 2 7 2.2 4 
4.0 lb0 93 1.52 3457 10.2 S.8 M 1399 959 58.b 34.7 60.7 123 37 100 b3 4.24 63. 4 lb 2.6 5 
4.5 180 1% 1.71 3bbl 10.8 34.7 77 lb17 1190 43.7 2S.7 65.6 150 30 115 S4 3.U 10. 4 19 2.8 b 

5.0 200 117 1.93 2844 11.4 33.0 86 1839 1375 41.8 24.5 b9.1 175 25 127 48 3.23 78. 5 21 3.0 b 
5.5 220 128 2.09 m  12.0 31.4 55 2323 1421 %.b 21.5 71.7 199 21 137 43 2.93 85. b 24 3.1 7 
b.0 240 140 2.29 4236 12.5 30.1 133 2171 1333 32.b 19.1 73.7 222 18 141 40 2.71 93. b 26 3.3 7 
b.5 260 152 2.43 4439 13.0 23.9 110 2298 1201 29.4 17.2 75.3 244 lb 195 37 2.52 99. 7 9 3.4 8 
7.0 233 lb3 2.67 457b 13.5 27.9 117 2437 lllb 2b.7 15.6 lb.6 2bS 15 lb4 35 2.30 107. 7 33 3.b 8 

7.5 300 175 2.84 4738 14.0 24.9 124 2502 lo42 24.5 14.3 77.7 287 13 171 M 2.2s 113. 8 32 3.7 9 
8.0 no 187 3.0 4894 14.4 2b.l 130 2s84 977 22.7 13.3 78.7 3s 12 178 32 2.14 121. 8 34 3.8 9 
8.5 340 1% 3.24 5045 14.9 25.3 136 2b37 919 21.1 12.3 79.5 329 11 186 33 2.a 127. 9 35 4.0 10 
9.0 360 210 3.43 5192 15.3 24.6 141 2721 842 19.7 11.5 80.2 3% 10 I92 29 1.97 134. 9 37 4.1 10 
9.5 380 22 3.62 5335 15.7 23.9 147 273 823 18.5 10.8 80.8 370 10 199 ZB 1.89 140. 9 39 4.2 11 

10.0 100 P( 3.81 5474 lb.1 23.3 152 2831 781 17.4 10.2 81.3 391 9 206 27 1.83 147. 10 49 4.3 11 
10.5 429 M 4.00 5610 lb.5 22.7 157 aBTB 7U lb.5 9.6 81.8 412 8 212 26 1.77 1%. 10 42 4.4 12 
11.0 440 257 4.19 5743 lb.9 22.2 lb2 29% 710 15.6 9.1 82.2 432 8 218 25 1.72 No. 11 u 4.5 12 
11.5 444 2b3 4.38 5373 17.3 21.7 lb7 2959 bl9 14.8 8.7 82.b 153 7 225 25 1.67 lbb. 11 4S 4.6 13 
12.0 400 288 4.57 bOO0 17.7 21.3 172 2994 651 14.1 8.3 32.9 473 7 231 24 1.42 173. 12 47 4.7 13 

13.0 523 3W 4.95 6217 18.4 29.4 181 3057 bOi 12.9 7.5 83.5 514 b 243 M 1.54 135. 12 59 4.9 14 
14.0 Sb9 227 5.33 b484 19.1 19.7 189 3111 a 11.9 b.9 84.1 w b 254 22 1.47 197. 13 5) 5.1 15 
15.0 600 350 5.71 b714 19.8 19.0 197 3lS3 521 11.0 b.4 84.5 595 5 2bb 21 1.41 208. 14 95 5.3 lb 
lb.0 b40 373 b.09 b936 20.4 18.4 2% 3198 m  10.3 b.0 84.9 b35 5 m  20 I.% 222. 1s 58 5.5 lb 
17.0 bE3 397 b.47 7151 21.0 17.9 213 3234 459 9.6 5.b 62 b75 5 286 19 1.31 223. lb bl 5.7 17 

18.0 723 429 b.8b M60 21.7 17.4 220 32bb 434 9.0 5.3 85.5 71b 4 299 19 1.27 2u. 17 b3 5.8 18 
19.0 744 443 7.24 7564 22.2 lb.9 227 3295 411 8.5 5.0 85.7 7% 4 310 18 1.23 257. 17 M b-0 18 
20.0 800 W 7.62 7X2 22.8 lb.5 234 3323 390 8.1 4.7 8b.0 79b 4 321 18 1.19 2b7. 18 69 b.2 19 
25.0 LODO SW 9.52 8bW 25.5 14.7 265 3417 312 6.4 3.7 8b.8 997 3 373 lb 1.05 321. 22 81 b.9 22 
30.0 la0 700 11.43 9532 28.0 13.5 293 3182 260 !9.3 3.1 37.4 1198 2 424 14 0.95 370. 2b 9-I 7.b 25 

RO 1409 817 13.33 IMlO a.2 12.5 319 3528 223 4.5 2.b 81.8 13N 2 473 13 0.87 413. 30 101 a2 
40.0 lb00 933 15.23 11@4 32.3 11.7 343 3W 195 3.9 2.3 88.1 15% 2 s21 12 0.81 458. 24 115 8.8 
45.0 18#) KS0 17.14 11721 34.2 11.0 365 3523 173 3.4 2.0 88.3 1793 2 540 11 0.7b SO. 37 125 9.3 
Y).O 2090 1167 19.01 12371 36.1 10.4 3% 3610 156 3.1 1.8 89.5 1999 1 bl5 11 0.72 538. 41 134 9.8 

Yl98 40 Ar on 63 cu 

--_____--__-________----------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
___---_______-______----------------------- 

ATOMIC NUMBERS: ZP= 18. ZT= 29. ZC= 47.tAs) 
NEUTRON NUMBERS: NP= 22. NT- 34. NC- 56. 

AP**l/B= 3.420 ATr+l/3= 3.979 
REDUCED MASS NUMBER- 24.47 AP+AT=AC=l03. 

INTERACTION RADIUS RINT=ll.iJ fm RO= 1.51 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.59 CT= 4.31 CT+CP= 7.91 e= 1.94 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP- 3.85 RT= 4.53 

COULOMB RADII Cfnl: 
RCP= 3.77 RCT= 4.45 RC=RCP+RCT= 8.22 

BSS-COULOMB POTENTIAL [H&l: 
VC(r)-1.438*ZP*ZT/r for r>RC 
VC(r)=VO-K*r+*n for rCRC 
VO= 128.38 MeV K= .20464 n=2.463 
VC(RINT)= 47.3 MeV 

FISSION-TKE= 73. MeV 
ASYMM. FISSION-TKE= 69. HeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.939 MeV/fm*x2 PROX-FACTOR- 23.12 HeV 
L-RLD- 83 (ROTATING LIQUID DROP LIHIT) 
STIFFNESS PARAHETER C= 8.11 M&/Z+*2 

MASS EXCESSES LMcV/c**21: 
PROJECTILE1 -34.6 TARGET: -65.2 
COMPOUND NUCLEUS: -84.8 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.98 fm V(RB)= 70.2 MeV 
Q-VALUE- -15.0 nev 
L-CRITICAL= 84. 

4okoa 6304 Ukoa b3cu 

1.0 43 24 0.36 1727 5.4 82.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 80 49 0.73 2443 7.b 58.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 120 73 1.09 2993 9.3 47.5 30 Ml 135 116.2 77.8 31.9 33 32 36 l&5 10.19 45. 1 b 2.1 4 
4.0 144 93 1.45 3U7 10.7 41.1 bl 1253 881 b3.4 39.5 53.3 118 42 95 74 4.52 SB. 4 I5 2.5 b 
4.5 180 110 1.w 3bb7 11.4 38.7 79 1563 1133 52.4 32.4 63.8 

5.0 2CU 172 1.32 38M 12.0 3.8 89 1793 133a U.7 7.7.6 61.7 
5.5 210 la 2.00 4e6 12.5 35.0 99 1989 14% 39.0 24.0 70.5 
6.0 240 147 2.18 42% 131 33.b 107 21% 1310 34.1 21.3 72.7 
6.5 260 IS9 2.3b 4409 13.b 32.2 115 2290 12lO 31.2 19.2 74.4 
7.0 280 171 2.54 437b 14.2 31.1 123 2W7 1123 1.4 17.4 75.8 

7.5 3X 183 2.73 4738 14.7 30.0 130 2509 IO48 2b.0 lb.0 77.0 
8.0 320 1% 2.91 4994 15.1 29.1 137 2599 5S3 24.0 14.7 78.0 
8.5 3bO 208 3.W 504S 15.b 28.2 143 2677 925 22.3 13.7 78.8 
9.0 3~ 220 3.27 5192 lb.1 27.4 IW 2747 873 20.8 12.8 79.6 
9.5 380 232 3.S S2S5 lb.5 24.7 1s 2809 327 19.5 12.0 30.2 

10.0 404 245 3.63 5474 lb.9 2b.0 lb1 2865 78b 18.4 11.3 80.8 
10.5 423 257 3.82 PI0 17.3 25.4 lbb 2916 
11.0 440 2b9 4.00 5743 17.7 24.8 171 2%2 
11.6 U4 28l 4.18 S873 18.1 24.2 176 3904 
12.0 480 294 4.36 boo0 18.5 23.7 181 3043 

13.0 s4 318 4.72 6217 19.3 22.8 191 3111 
14.0 560 343 5.09 bO04 a.0 22.0 ?Q) 31b9 
15.0 do0 367 5.15 6714 20.7 21.2 2W p19 
lb.0 b49 391 5.p1 b93b 21.4 10.5 2l7 3243 
17.0 b80 416 b.18 7151 22.1 19.9 ZZ5 m  

18.0 720 443 b.54 7360 22.7 19.4 233 W7 
19.0 760 165 b.9t 7% 23.3 ia 249 3s8 
2Q.o 800 489 7.27 77b2 23.9 18.4 248 M95 
25.0 IOU (12 9.W 8b90 2b.8 lb.4 7.81 35W 
30.0 Lao 734 10.90 9532 29.3 15.0 311 3570 

7W 17.4 10.6 81.3 
715 lb.5 10.1 81.8 
W 15.6 9.b 82.2 
ba 14.9 9.1 82.5 

605 13.b 8.3 32.2 
561 125 7.7 83.7 
524 1I.b 7.1 84.2 
491 10.8 b.b 84.) 
U2 10.1 6.2 84.9 

4% 9.5 5.8 85.2 
413 9.0 5.5 85.5 
393 a5 5.2 85.8 
314 b.1 4.1 8b.7 
2b.2 53 3.4 87.2 

147 33 110 62 3.82 bb. 4 18 2.7 6 

173 27 1M 35 3.37 72. 5 21 2.9 7 
197 M 133 50 3.04 80. 5 23 3.0 7 
220 20 142 4b 2.m 9. 6 2b 3.2 8 
242 18 151 42 2.bl 93. 7 2B 3.3 8 
264 lb 158 (0 2.15 99. 7 33 3.5 9 

28b 14 lbb 38 2.31 105. 7 31 3.b 10 
Ml 13 173 Y  2.29 112. 8 33 3.7 10 
328 12 179 34 2.10 118. 8 .35 3.9 II 
349 11 18b 33 2.o2 125. 9 37 4.0 II 
370 10 192 32 1.94 ca. 9 38 4-i 12 

398 10 198 31 1.87 137. IO 40 4.2 12 
411 9 2M 30 1.81 144. 10 42 4.3 12 
ii 8 9 215 no 28 29 1.71 1.76 1% 1W. 11 I1 45 43 4.5 4.4 13 13 

472 8 221 27 1.bb 161. 11 4b 4.7 14 

513 7 23 26 1.53 172. 12 49 4.9 15 
s4 b 243 25 1.50 1H. 13 52 5.0 lb 
su b 253 23 l.U 197. 14 S 5.2 lb 
ba 5 2b4 M 1.39 207. 1s 51 5.4 17 
b75 5 274 22 1.34 218. 15 60 5.6 18 

715 5 281 21 1.29 zd). lb b3 5.7 19 
7s 4 294 20 1.25 238 17 43 5.9 10 
7% 4 a4 20 1.21 250. 18 ba b.1 20 
997 3 II 17 1.07 298. 22 80 b.8 24 

1197 3 397 lb 0.97 344. 26 91 7.5 21 

35.0 1400 W 12.72 lCQl0 31.7 13.9 339 352O 224 4.7 2.9 87.7 1353 2 WI ,I 0.89 3%. 29 102 8.1 
40.0 lboo 979 14.54 11434 33.8 130 354 3657 Mb 4.1 2.5 88.0 1593 2 484 13 0.83 4% 23 113 8.7 
45.0 1899 1101 lb.35 11721 35.9 12.3 388 Wb 174 3.b 2.2 BB.2 1793 2 527 I3 0.78 4b8. 37 123 9.2 
50.0 2000 1223 18.17 12371 37.8 11.6 410 3799 151 3.2 20 88.4 1999 2 568 12 0.73 505. 41 134 9.7 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

**+*+************I*************************~*****~ 
#199 40 Ar on 92 MO 4oAr 92lb 4o*m ?zk 

PARAWETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATOMIC NURBERS: ZP= 18. ZT= 42. ZC= 60.(Nd) 
NEUTRON NUMBERS: NP= 22. NT= 50. NC= 72. 

/)p**1/3= 3.420 AT*xl/3= 4.514 
REDUCED MASS NUfiBER= 27.X8 AP+AT=AC=l32. 

INTERACTION RADIUS RINT=l1.73 fm RO= 1.48 fm 

MATTER HALF-DENSITY RADII CFml: - 
CP= 3.59 CT= 5.00 CT+CP= 8.59 C= 2.0’3 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.85 RT= 5.20 

COULGHR RADII Cfml: 
RCP= 3.77 RCT= 5.08 RC=RCP+RCT= 8.95 

ECSS-COULOHB POTENTIAL C&VI: 
VC(r>=!.438*ZP*ZT/r for r>RC 
VC(r)=VO-K*r*+n for r<RC 
VO= 171.68 HeV K= .20331i n=2.514 
VC(RINT)= 92.7 MeV 

FISSION-TKE= 98. MeV 
ASYHM. FISSION-TKE= 82. MeV 

LIQUID DROP PARAHETERS: 
GAMHA= 0.938 HcV/fmwhZ PROX-FACTOR= 24.44 MeV 
L-RLD= 81 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 7.15 MeV/Z++2 

MASS EXCESSES CtlrV/c+iPl: 
PROJECTILE: -34.6 TARGET: -87.5 
COMPOUND NUC:LEUS: -71.9 

FUSION RELATED PARAMETERS: 
R-BARRIER=l0.53 fm V(RH)= ‘96.8 MeV 
Q-VALUE- -50.3 MeV 
L-CRITICAL= 95. 

1.0 40 28 0.30 1727 A.1 119.0 0 0 0 180.0 1w.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 8) 54 0.60 2443 8.6 84.2 0 0 0 lso.0 18D.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 120 81 0.58 2953 1O.b 68.7 0 0 0 16&o 180.0 0.0 9: bi 0 0 0.w 0. 0 0 0.0 0 
4.0 lb0 112 1.20 345? 12.2 59.5 59 751 m  90.9 67.2 44.b 71 143 6.41 47. 3 13 1.9 I 
4.5 180 125 1.s 3667 12.9 5b.l 77 1155 794 71.9 51.9 54.1 120 32 93 110 4.90 52. 4 IA 2.1 5 

5.0 200 139 1.50 38M 13.6 53.2 W 1477 lob3 59.8 .42.7 60.1 158 42 I00 92 4.10 58. 4 19 2.3 A 
5.5 220 153 1.65 4055 14.3 50.8 10s 1740 12s 51.4 36.5 b4.3 185 35 E-3 81 3.bO M. 5 21 2.5 A 
A.0 240 lb7 1.81 42% 14.9 48.b 117 1550 1310 45.1 31.9 67.4 210 30 130 73 3.25 b99. A 24 2.7 7 
A.5 260 181 1.96 w)9 15.5 4b.6.7 127 2143 1201 40.3 28.3 69.9 234 26 13B b? 2.B 74. A 26 2.8 B 
7.0 287 195 2.11 4576 lb.1 45.0 137 2301 1123 36.3 25.5 71.8 257 23 143 b2 2.77 79. 7 28 3.0 9 

7.5 w w 2.26 4730 lb.7 43.5 Mb 2uB Ku8 33.1 23.3 73.4 279 21 151 58 2.60 84. 7 29 3.1 10 
8.0 320 223 2.41 4894 17.2 42.1 1% 2568 983 30.5 21.3 74.8 301 19 157 95 2.45 90. 8 31 3.2 10 
0.5 340 237 2.s SC43 17.8 40.8 lb3 2bb3 925 28.2 19.7 75.9 323 32 2.32 94. 8 33 3.4 11 
9.0 360 251 2.71 5192 18.3 39.7 170 2757 873 26.2 18.4 76.9 344 

:; 
:z 30 2.23 99. 8 35 3.5 12 

9.5 380 263 2.86 3335 18.8 3&b 178 2841 827 24.5 17.2 77.7 366 14 174 40 2.14 105. 9 36 3.b 12 

10.0 100 279 3.01 5474 19.3 37.6 185 291b 7% 23.0 lb.1 78.5 387 13 179 46 2.05 lop. 9 38 3.7 13 
10.5 4B X3 3.16 5610 19.8 2b.7 192 2984 
11.0 440 307 3.31 5743 20.2 35.9 198 304b 
11.5 4&a 321 3.Y 5873 20.7 351 201 3102 
12.0 480 335 3.61 6ooo 21.1 34.4 211 3154 

13.0 520 362 3.91 b247 22.0 33.0 222 32% 
14.0 360 390 4.21 A484 22.8 31.8 224 3324 
15.0 boo 418 4.51 A714 23.6 30.7 244 3392 
lb.0 b40 44b 4.81 A936 24.4 29.8 2S 2451 
17.0 bB0 474 5.11 7151 25.1 ia 2b4 3501 

18.0 720 302 5.42 7360 25.9 28.1 274 3950 
19.0 760 S30 5.72 1561 26.6 27.3 283 S92 
20.0 870 330 A.02 7762 27.3 5.6 292 3429 
25.0 loo0 A97 7.52 8b90 30.5 23.8 m  3771 
30.0 1200 83b 9.03 9532 33.4 21.7 369 3865 

33.0 1400 976 10.53 10310 36.1 20.1 403 3932 
40.0 1600 1115 12.m 1lCm 38.6 18.8 433 m  
45.0 1Bw 12s 13.54 11721 40.9 17.7 162 4021 
30.0 mo0 1394 15.04 12371 43.1 lb.8 189 4052 

749 21.7 15.2 79.1 407 13 183 44 1.98 115. 10 39 3.8 13 
714 a.5 14.3 79.7 420 12 1m 43 1.n 119. 10 41 3.9 I4 
A83 19.5 13.6 80.3 449 11 192 42 1.86 125. 10 42 4.0 14 
AS 18.5 12.9 80.7 4b9 I1 197 40 l.Bo 129. 11 44 4.2 15 

60) lb.9 11.8 81.6 511 9 205 28 1.71 130. 12 4b 4.3 lb 
361 15.5 10.8 82.2 551 9 213 36 1.u M. 12 49 4.5 17 
524 14.3 10.0 82.8 592 8 221 35 l.sj lS7. 13 52 4.7 18 
491 13.3 9.3 83.3 b.33 7 229 33 1.49 14b. 14 54 4.9 19 
W 12.5 8.7 83.8 A73 7 237 32 1.43 175. 15 57 5.1 20 

4% 11.7 8.2 84.2 714 6 244 31 1.38 183. 15 59 5.2 21 
413 11.0 7.7 84.5 754 A 251 30 1.34 192. IA 62 5.4 22 
393 10.4 7.3 84.8 794 A 2% 27 1.1) 200. 17 M 5.5 23 
314 8.2 5.7 85.9 9% 4 293 2b 1.14 241. 21 75 A.3 27 
262 6.7 4.7 86.6 1197 3 3B 23 I.83 278. 24 86 6.9 31 

224 5.7 4.0 87.1 1397 3 337 21 0.94 31% 28 w 7.5 
1% 5.0 3.5 87.5 1597 3 397 20 0.88 319. 31 107 8.0 
174 4.4 3.1 87.8 17% 2 417 18 0.82 W. 35 117 8.5 
157 3.9 2.8 88.0 1998 2 44b 17 0.78 408. 38 126 9.0 

x200 40 Ar an IO8 As 

_----_-_-----_----______________________~~~ 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
_-----------------______________________~~~ 

ATOHIC NUMBERS: ZP= 18. ZT= 47. ZC= &S.(Tb) 
NEUTRON NUMBERS: NP= 22. NT= 61. NC= 83. 

AP*rl/3= 3.420 ATr+l,3= 4.762 
REDUCED MASS NUMBER= 2P.19 AP+AT=AC=l48. 

INTERAC:TION RADIUS RINT=12.00 fm HO= 1.47 fin 

MATTER HALF-DENSITY RADII Cfml: 
C:P= 3.59 CT= 5.32 CT+CP= Y.91 T =  2.14 

EQUIVALENT SHARP SURFACE RAG11 Cfml: 
RP= 3.85 RT= 5.50 

CGULOM8 HAD1 I C fml: 
RCP= 3.77 RC’T= 5.‘34 RC=RCP+RCT= 5.11 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=l.438iZP*ZT/r for r:iRC: 
VC(r)=VO-Krrsxn for p<RC 
VO= 186.32 MeV K= .I9754 n=2.529 
VC(RINT)= 101.4 M&J 

FISSION-TKE= 108. McV 
ASYMH. FISSION-TKE= Y&. MeV 

LIQUID DROP PARANETERS: 
GAHMA= 0.927 HeV/fm+l2 PROX-FACTOR= 24.97 MeV 
L-RLD- 82 (ROTATING LIQUID DROP LIHIT) 
STIFFNESS PARAMETER C= 4.84 M&/Z++2 

HASS EXCESSES CMrV/c++21: 
PROJECTILE: -34.6 TARGET: -87.6 
CONPOUND NUCLEUS: -71.2 

FUSION RELATED PARAMETERS: 
R-BARRIER=l0.79 fa VCRS)= 105.7 MeV 
U-VALUE= -50.9 MrV 
L-CRITICAL= 102. 

4OCon108A, 40 A .I 1w Ik 

--- -___ 

EL/u El& Ern~Eol/K P k EM LWSMlSWUSW~W-lF’ W-LTR4PEf4ZERllXETW IW E-fRM-fylElPRLl 
------ ---_ 

1.0 40 29 0.29 1727 b.4 133.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 W 58 0.30 2443 9.0 94.2 0 0 0 180.0 18a.o 0 0 0.0 0 0 0.00 0. 0 0 0.0 0 
3.0 120 88 0.86 29% 11.1 76.9 0 0 0 180.0 180.0 0.0 0 
4.0 lb0 117 1.15 3457 12.8 44.6 55 612 345 100.5 79.2 7i 

0 0 0.00 0. 0 0 0.0 0 
39.7 65 A3 184 7.51 42. 3 12 1.9 5 

4.5 18) 131 1.a 3667 13.5 b2.8 77 1056 713 78.1 59.5 51.0 124 56 W 131 5.37 47. 4 lb 2.1 A 

5.0 200 Mb 1.U 38M 14.3 59.b 95 1407 IIN7 M.4 48.4 57.8 1% 45 104 100 4.40 51. 4 18 2.3 7 
5.5 PO lb1 1.58 )(156 15.0 56.8 109 lb% 1248 =I 41.0 62.5 lt3 37 115 94 3.82 57. 5 21 2.4 7 
6.0 240 175 1.73 4236 15.6 54.4 122 1913 1351 48.2 35.7 65.9 W 3-2 125 84 3.42 Al. 5 23 2.b 8 
A.5 2b0 1% 1.87 4409 lb.3 52.2 133 2135 1247 42.8 31.6 68.6 233 27 133 77 3.12 bb. A 25 2.7 9 
7.0 W 204 2.02 457b lb.9 50.3 144 rjoB 11% 38.6 2% 2%) 70.7 24 140 71 2.89 71. A 27 2.9 IO 

7.5 300 219 2.16 4738 17.5 48.8.6 154 2458 1081 35.1 23.8 72.4 278 22 Mb bb 2.71 75. 7 29 3.0 11 
8.0 320 234 2.30 4894 18.1 47.1 lb3 2589 1013 32.2 23.7 73.9 J)l 19 151 63 2.55 79. 7 30 3.1 12 
8.5 340 248 2.45 3M 18.6 45.7 172 27@ 954 29.8 21.9 75.1 322 18 156 39 2.42 M. 8 32 3.3 12 
9.0 3bO 2b3 2.59 5192 19.2 44.4 180 2807 901 27.7 20.3 76.1 344 lb 161 37 2.31 89. 8 34 3.4 13 
9.5 380 277 2.74 5335 19.7 43.2 188 2898 853 B.9 19.0 77.1 365 15 1M w 2.21 92 i 35 3.5 14 

10.0 WI 292 2.88 5474 20.2 42.1 1% 2981 811 24.3 17.8 77.8 386 14 170 32 2.12 97. 9 37 3.6 15 
10.5 420 3% 3.02 110 20.7 41.1 203 3RB 772 22.9 lb.8 78.b 407 13 175 50 2.05 102. 9 38 3.7 15 
11.0 440 321 3.17 5743 21.2 40.2 210 3123 737 21.6 15.8 79.2 428 12 179 W 1.98 1%. 10 40 3.8 lb 
11.5 4bQ 3% 3.31 m  21.7 39.3 217 3185 703 20.3 15.0 79.7 448 12 183 47 1.92 110. 10 41 3.9 17 
12.0 (80 350 3.Y A000 22.1 1.5 224 3242 675 19.5 14.3 80.2 169 11 187 46 1.86 115. 11 42 4.0 17 

13.0 520 379 3.74 b247 23.0 3&9 236 33)2 b23 17.8 13.0 81.1 510 10 1% 43 1.76 123. 11 45 4.2 18 
14.0 560 409 4.03 b484 23.9 35.6 249 3418 579 lb.3 11.9 81.8 551 9 201 41 1.U 131. 12 48 4.4 20 
15.0 600 )38 4.32 6714 24.7 34.4 2M 3502 5w) 15.1 11.0 62.5 592 8 W 39 I.60 139. 13 30 4.6 21 
16.0 640 4b7 4.61 6936 25.5 33.3 271 ml 50b 14.0 10.2 63.0 632 8 215 38 1.0 147. 14 52 4.7 72 
17.0 68) 49b 4.89 7151 26.3 32.3 282 %24 477 13.1 9.6 83.5 673 7 222 36 1.4 1s. 14 s 4.9 23 

18.0 720 525 5.18 7360 27.1 31.4 292 %B 454 12.3 9.0 83.9 714 6 Ps 35 1.42 163. 15 SB 5.1 24 
19.0 760 5!B 5.47 7564 27.8 37.6 302 3720 4% 11.6 8.4 84.2 754 6 234 34 1.38 171. lb 60 5.2 25 
20.0 800 Z.4 5.76 77b2 28.6 29.8 311 3761 4C5 10.9 8.0 84.5 7pI A 241 33 I..?3 178. 17 62 5.4 26 
23.0 lDo0 730 7.20 8b90 31.9 26.6 355 3917 324 8.b 6.3 65.7 5% 4 270 29 1.17 215. m 73 6.1 xl 
30.0 IW 876 8.64 9532 35.0 24.3 3B 4Om 270 7.1 5.1 86.5 11% 4 290 26 I.@ 250. 24 84 6.7 34 

35.0 1400 la22 IO.08 10310 37.8 72.5 4s 40?3 231 6.0 4.4 87.0 1397 3 325 24 0.W 281. 27 94 7.2 
40.0 lb00 1168 11.52 1lCOb 40.4 21.1 4b3 4148 2(n 5.2 3.8 87.4 1597 3 351 z 0.90 310. 31 104 7.8 
45.0 l@B 1314 12.Y 11721 42.8 19.9 494 4191 180 4.6 3.4 87.7 1798 2 376 21 0.84 338. 34 113 8.3 
50.0 2000 1439 14.40 12371 45.1 18.8 93 4225 lb2 4.1 3.0 87.9 1990 2 400 20 0.w 3s. 37 122 8.7 

lwlu tlev Iw - IWIC l/h - .s Ib Ibkduk, I*v)*vfw - nrr lkv -w- LV - 



504 W. W. WILCKE et al. Heavy-Ion Reaction Parameters 

TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

#201 40 AF on 140 Ce 

_________---__-____------------------------ 
PARAMETERS INDEPENDENT OF BOMBARDINS ENERQY 
_________-_________------------------------ 

ATDMIC NUMBERS: ZP= 18. ZT= 58. ZC= 76. (OS) 
NEUTRON NUMBERS: NP= 22. NT= 82. NC=lO4. 

AP*+1/3- 3.420 AT**l/3= 5.192 
REDUCED MASS NUMBER= 31.11 AP+AT=AC=180. 

INTERACTION RADIUS R1NT~12.47 fn RO= 1.45 fm 

MATTER HALF-DENSITY RADII Cfnl: 
CP= 3.59 CT= 5.87 CT+CP= 9.47 E= 2.23 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.85 RT= 6.04 

COULOMB RADII Cfmlr 
RCP- 3.77 RCT= 5.82 RC=RCP+RCT= 9.59 

BSS-COULOMB POTENTIAL [M&l: 
VC(r)=l.438*ZP*ZT/r for r>RC 
VC(r)-VO-K*r**n for r<RC 
VO= 217.53 McV K= .183&S n=2.568 
VC(RINT)= 120.4 tlcV 

FISSION-TKE= 132. MeV 
ASYHM. FISSION-TKE- 95. ncv 

LIQUID DROP PARAMETERSY 
SAMMA= 0.911 MeV/fmi*Z PROX-FACTOR- 25.51 M&J 
L-RLD= 81 (RCTATINO LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 6.43 MeV/Z**Z 

HASS EXCESSES CMeV/c*+23~ 
PROJECTILE: -34.6 TARGET: -8H.2 
COMPOUND NUCLEUS; -42.9 

FUSION RELATED PARAMETERS: 
R-BARRIER=il.22 fr V(RB)= 125.3 MeV 
Q-VALUE= -79.8 MeV 
L-CRITICAL= 109. 

#202 40 Ar on 154 Sm 

_______-----____--------------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
___-_-________----__----------------------- 

ATOHIC NUMBERS: ZP= 18. ZT= 62. ZC= 80.IHs) 
NEUTRDN NUMBERS: NP- 22. NT= 92. NC=ll4. 

AP*ri/3- 3.420 AT++l/3= 5.360 
REDUCED MASS NUMBER= 31.75 AP+AT=AC=194. 

INTERACTION RADIUS RINT=l2.65 fm HO= 1.44 fm 

MATTER HALF-DENSITY RADII Ifml: 
CP= 3.59 CT= 6.09 CT+CP= 9.68 E= 2.26 

EQUIVALENT SHARP SURFACE RADII tfml: 
RP= 3.85 RT= 6.25 

CUULOMB RADII Cfml: 
RCP= 3.77 RCT= 6.00 RC=RCP+RCT= 9.77 

BSS-COULOHB POTENTIAL ClleV3: 
VC(rl=l.438*ZP*ZT/r for r>RC 
VC(r)=VO-K*r*r;n for r<RC 
VO= 227.94 IleV K= .17763 n=2.581 
VC(RINT)= 126.9 II& 

FISSION-TKE= 141. nev 
ASYMM. FISSION-TKE- 98. nev 

LIQUID DROP PARAPIETERSI 
OAMMA- 0.900 McV/fm++2 PROX-FACTOR= 25.54 M&J 
L-RLD= 84 (ROTATINQ LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 6.31 M&/Z**:! 

MASS EXCESSES CMeV/c*+23: 
PROJECTILE! -34.6 TARGET: -72.1 
CO?fPOUND NUCLEUSI -30.2 

FUSION RELATED PARAMETERS: 
R-BARRIER=11.40 fn V(RB)= 131.9 MeV 
Q-VALUE= -76.5 MCV 
L-CRITICAL= 112. 

4Ok~lWC4 4Okrl4Oc# 

LO 

1.0 

240 

40 

187 

31 0.2b 

I.1 m  

1727 

lb.7 

6.8 1M.4 

bl.1 124 

0 

17% 

0 

1303 

0 168.0 

57.0 

180.0 

45.3 61.5 

0.0 

45 2bo 202 1.68 4409 17.3 b4.5 137 iQO3 Ia3 

2.0 

53.3 

80 

39.1 

62 

b4.9 
7.0 

0.52 

280 

244 

218 

9.b 

1.81 

1162 

1576 

0 

18.0 

0 

b2.1 

0 

150 

lm.o 

2241 

180.0 

1173 

0.0 

45.0 35.5 (7.5 

LO 123 9.3 0.77 2993 11.8 94.9 0 0 0 lea0 183.0 0.0 
4.0 lb0 124 1.03 m  I3.b 82.2 30 lb2 0 143.0 12b.8 20.0 
4.5 I80 l& 1.1) %bl 14.4 11.5 bl 697 II4 98.3 81.9 43.9 

5.0 200 156 1.29 3866 15.2 73.5 90 llz 768 78.5 b3.7 50.7 
5.5 220 171 1.42 4C6S lb.0 70.1 140 1463 1058 bS.9 52.8 57.0 

7.5 
8.0 
8.5 
9.0 
9.5 

10.0 

3X 23 1.94 4738 I&b bO.0 lb1 2ge 1055 40.8 32.1 b9.b 
310 219 2.07 4W4 19.2 58.1 I72 2% IO% 37.3 29.3 71.4 
340 2bl 2.20 5M5 19.8 Sb.4 I82 2b95 9bb 34.4 26.9 72.8 
360 200 2.32 5192 20.4 54.8 192 2809 912 31.9 24.9 74.1 
330 29b 2.45 53s 21.0 53.3 201 2919 w 29.7 23.2 75.2 

4W 311 2.53 5474 21.5 52.0 210 3018 321 27.8 21.7 7b.l 
10.5 
11.0 
11.5 
12.0 

13.0 
14.0 
15.0 
l&O 
17.0 

18.0 

420 327 2.71 5610 22.0 50.7 218 318 782 26.2 20.4 lb.9 
440 342 2.84 5743 22.b 49.b 22b 31% 7U 24.7 19.3 77.7 
160 238 2.97 5873 23.1 48.5 234 32b4 714 23.4 la3 73.3 
(80 373 3.10 boo0 23.6 41.5 242 333.4 b34 22.2 17.3 78.9 

202 38 113 113 3.87 51. 5 22 2.2 8 
2zB 32 12b 

0 

101 

0 

3.43 

0 

56. 

0 

b 

0.00 

24 

0. 

2.3 

0 

10 
252 

0 

28 

0.0 

133 

0 

93 3.19 59. 6 25 2.5 10 

275 25 I39 86 2.W b2. 

0 

1 

0 

27 

0 

2.b 

0 

12 
297 

0.00 

z) 

0. 

144 

0 

81 

0 

2.78 

0.0 

bb. 

0 

7 29 2.7 12 
319 21 149 lb 2.61 70. 8 30 2.9 

0 

13 
341 

0 

19 

0 

154 

0 

73 

0.00 

2.19 

0. 

74. 

0 

8 

0 

32 

0.0 

3.0 

0 

I4 
363 17 IS3 b9 2.38 l7. 8 33 3.1 IS 

394 lb 

b2 

162 

98 

Y  

45 

2.I 

4!i3 

81. 

lb.03 

9 

0. 

35 

2 

3.2 

10 

lb 
4% 

1.4 

15 

4 

1B b4 2.19 84. 9 36 3.3 17 
4% 14 lb9 62 2.11 

IW 

83. 

71 

10 

7b 

33 

207 

3.4 

7.14 

18 
u7 

39. 

13 

3 

172 

14 

b0 

1.6 

2.44 

5 

91. IO 39 3.5 19 
4ba 12 ITS 53 I.93 95. 10 44 

145 

3.6 

S 

20 

95 IS 5.32 43. 4 I7 1.8 6 
175 4 108 129 4.42 47. 5 19 2.0 7 

520 404 3.36 W7 24.5 45.b 256 363 b31 20.2 15.7 79.9 
W 43k 3.62 b484 25.5 43.9 270 3561 58b 18.5 14.4 80.8 
606 4b7 3.87 6714 26.4 42.4 283 3b4h 547 17.1 13.3 81.5 
b40 493 4.13 b9-A 27.2 41.1 29S 3724 513 15.8 12.3 a.1 
683 529 4.39 7151 28.1 39.9 307 3793 48I 14.0 1l.S 826 

720 560 4.65 7360 28.9 a7 319 3855 4% 13.9 10.8 83.1 

509 11 I82 R 1.87 102. II 43 3.8 21 
950 10 188 52 1.77 109. I2 45 4.0 22 

2 8 9 193 199 W 47 I.0 I.62 115. 122. 13 13 so (8 4.1 4.3 24 25 
b72 8 101 15 1.5b 129. I4 52 4.5 2b 

713 7 209 U 1.50 135. 15 55 4.b 28 
19.0 760 591 4.91 7x4 a.7 37.7 310 3910 432 13.0 10.2 83.5 753 7 214 42 1.45 142. IS 5l 4.8 29 
20.0 800 622 5.17 77b2 33.4 36.8 341 3959 410 12.3 9.6 33.8 794 b 2l9 41 1.u) 14R lb 59 1.9 W 
ZXO 1003 773 6.46 8690 34.0 32.9 390 4IY 323 9.6 7.5 6%; 955 ii ii3 3b 1.23 179. 19 70 5.b 35 
30.0 l2C@ 933 7.75 R32 37.3 a.0 434 4271 273 7.9 b.2 86.0 1196 4 2b5 32 1.10 207. 23 83 b.2 40 

35.0 IUO 1089 9.01 10310 44.3 27.8 473 4360 234 b.7 5.2 8b.b 1397 3 2% 29 1.01 235.b w b.7 
40.0 l&z0 1244 10.33 11036 43.0 2b.o 510 442b x6 5.8 4.5 87.1 1597 3 305 27 0.94 al. 30 99 7.2 
45.0 18W 14M 11.U 11721 45.6 24.5 544 448 182 5.2 4.0 37.4 1797 3 115 2b 0.08 m.  a loo 7.7 
SO.0 2080 13% 12.92 12371 48.1 23.2 576 4519 1M 4.b 3.b 87.7 19% 2 343 24 0.83 308. 3b 117 8.1 

4OkbPl54a 40 k I. 154 e 

- 

EL/l B.MEc#Ecwt P k ETA LlWso#IDlRl8W4WiP W-LlEP-WEl+lEfUIIElA’ TW E~EE-EBTBPINT 

1.0 40 32 0.25 1727 b.9 175.7 0 0 0 130.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 80 M 0.50 2443 9.3 
3.0 123 9s 0.75 2993 12.0 
4.0 lb0 127 1.00 3457 13.9 
4.5 187 143 1.13 3M7 14.7 

5.0 200 159 1.25 3BM 15.5 
5.5 220 175 I.% 40% lb3 
6.0 240 191 1.50 4236 17.0 
b.5 %O 2Ob 1.63 4409 17.7 
1.0 280 2Z 1.75 4S7b LB.4 

7.5 300 2s 1.m 4738 19.0 
8.0 320 254 2.03 4W4 19.b 

124.3 0 0 0 183.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
101.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
87.9 0 0 0 163.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
8Z.8 62 575 313 Mb.3 91.3 3b.8 I04 76 72 243 8.10 3b. 3 13 1.7 b 

78.6 83 1027 (190 827 69.6 48.2 142 53 92 175 5.72 40. 4 lb 1.8 1 
74.9 108 1395 9H 69.7 !%/.I 51 173 47 106 143 4.67 43. 5 19 2.0 8 
11.1 1% imi 1255 60.0 48.8 bO.0 201 3? 116 124 4.05 47. 5 21 2.2 9 
68.9 139 1960 1270 52.8 42.7 b3.b !Qb 34 124 Ill 3.62 51. b 23 2.3 10 
bb.4 182 2181 II79 47.2 38.0 bb.4 251 29 131 101 3.33 54. b 25 2.5 I2 

b4.2 1M a73 1101 42.7 34.3 b3.7 274 23 137 94 3.Oh 53. 7 27 2.b I3 
b2.1 176 2S40 lm? 39.0 31.2 10.5 297 23 I42 88 2.86 bl. 7 28 2.7 I4 

8.5 340 2% 2.13 5045 20.2 b0.3 186 2688 971 35.9 28.7 72.1 319 21 141 83 2.70 6. 7 30 2.8 15 
9.0 360 286 2.25 5192 20.8 58.b 19b 2320 917 a.2 2b.b 73.4 341 19 151 79 2.56 b0. 8 31 2.9 lb 
9.5 380 302 2.33 533 21.4 51.0 206 2937 869 30.9 24.7 74.5 362 18 1s 75 2.21 71. 8 33 3.0 17 

10.0 400 318 2.50 5474 22.0 55.56 215 Pu 825 29.0 a.1 75.5 3&( lb 159 72 2.33 75. 9 24 3.2 I8 
10.5 420 333 2.63 5blO 22.5 54.2 2H 3138 786 27.2 21.7 764 4@ 15 lb2 69 2.24 79. 9 35 3.3 18 
11.0 440 349 2.75 !I743 23.0 53.0 232 1215 750 25.7 20.5 77.2 4% 14 165 bb 2.10 82. 9 37 3.4 19 
11.5 4b0 3bs 2.88 5813 23.b 51.8 241 3301 718 24.3 19.4 77.8 Ul 13 lb9 b4 2.09 65. IO 33 3.5 20 
12-O 4el 381 3.00 bw 24.1 50.7 .N3 3377 bm 23.1 18.4 78.5 4b7 13 172 b2 2.02 38. 10 39 3.5 21 

13.0 520 413 3.25 6a7 25.0 44.7 263 3505 635 n.0 16.7 79.5 WT 11 177 9s 1.91 94. 11 42 3.7 23 
14.0 560 44.5 3.50 b484 160 41.0 273 3615 580 19.2 15.3 83.4 m  10 1lD Y  1.81 101. 12 U 3.9 24 
15.0 bW 4lb 3.75 b7L4 2b.9 4.5.4 291 3710 SO 17.7 14.1 81.1 591 9 133 53 1.72 IO?. 12 41 4.1 ?b 
lb.0 b(o X6 4.00 b93h 27.8 43.9 30( 3l93 51b lb.4 13.1 81.8 631 9 103 51 1.65 114. 13 W 4.2 27 
17.0 dB0 510 4.25 7151 zB.b 42.6 317 38b7 465 15.3 12.2 82.3 672 8 198 w 1.59 119. I4 51 4.4 29 

18.0 710 5n 4.53 7%0 29.5 41.4 329 3932 453 14.4 11.4 82.8 113 1 103 47 L.53 125. 14 54 4.5 30 
19.0 lb0 ba 4.75 l5b4 30.3 40.3 340 39w 434 13.5 10.7 83.2 7% 7 208 Is 1.49 131. 15 Y  4.7 32 
23.0 800 b% 5.00 7X2 31.1 39.3 351 4@3 412 12.8 10.1 83.6 794 6 212 U 1.43 137. lb SB 4.3 33 
25.0 1000 794 b.2h 3b90 34.1 35.1 402 4242 330 10.0 7.9 35.0 995 5 234 38 I.25 lbb. I9 68 L4 38 
30.0 lzoo 953 7.51 992 38.0 32.1 448 4374 275 8.2 as s.9 119b 4 254 34 1.12 WI.‘23 78 b.0 43 

35.0 14@7 1111 3.H 10310 41.1 29.7 489 44b9 235 7.0 5.5 86.5 1397 3 273 32 l&I 217. 2b 83 b.5 
40.0 lb00 1270 10.01 11036 43.9 27.3 527 4w 2ab a0 4.8 87.0 1591 3 291 29 0.95 241. 29 97 1.0 
43.0 1800 1429 Il.26 117Zl 4b.b 2b.2 W 4S93 I@ 5.3 4.2 87.3 1797 3 30s 27 0.89 w. 32 106 1.5 
59.0 2000 15BB 12.51 12371 I.1 24.9 996 m  lb!i 4.8 3.8 87.b IWB 2 325 a 0.84 285. s 114 1.9 

lwu IWI Rev - WJIC l/k -4ib J de8 krk lwwkv -WI Iw-w-kv- 

UTILE l=lwan w CUDI~3VSIBl -Iw-anrssL~ Bm UOA 
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Y203 40 Ar on 165 Ho 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATOMIC NUHBERS: ZP= 18. ZT= 67. ZC= SS.(At) 
NEUTRON NUMBERS: NP= 22. NT= 98. NC=l20. 

AP+*! /3= 3.420 ATi%l/S= 5.485 
REDUCED MASS NUMBER= 32.20 AP+AT=AC=ZOS. 

INTERACTION RADIUS RINT=12.78 fm RO= 1.44 fn 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.59 CT= 6.25 CT+CP= 9.84 c= 2.28 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.85 RT= 6.41 

COULOMB RADII Cfml: 
RCP= 3.77 RCT= 6.15 RC=RCP+RCT= 9.93 

HSS-COULOMB POTENTIAL CMcVl: 
VC(r)=1.438rZP+ZT/r for r:>RC 
VC(r)=VO-Krr*rn for r<RC 
VO= 241.93 tleV K= .17217 n=2.600 
VC(RINT)= 135.7 MeV 

FISSION-TKE= 153. MCV 
ASYMH. FISSION-TKE= 102. nev 

LIQUID DROP PARAMETERS: 
GAMMA= 0.502 MeV/fm**Z PROX-FACTOR= 25.S6 MeV 
L-RLD= 79 (ROTATING LIGlUID DROP LIWIT) 
STIFFNESS PARAMETER C= 6.22 tleV/Z+rZ 

MASS EXCESSES CMeV/c+*Zl: 
PROJECTILE: -34.6 TARGET: -63.7 
COMPOUND NUCLEUS: -11.8 

FUSION RELATED PARAMETERS: 
R-BARRIER-11.52 fm V(RB)= 141.1 MeV 
Q-VALUE= -86.5 MeV 
L-CRITICAL= 112. 

EL/u ElnBEQlmlx * k EM LMf~STMQw(pLp (pclPiPEWJlBpllEl~’ Till E-fREWUmPNLl 

1.0 40 32 0.24 lm 7.0 189.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 w M 0.47 2443 10.0 134.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 120 97 0.71 2993 12.2 109.6 0 0 0 lw.o lW.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 lb0 12p 0.95 34!i7 14.1 94.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 lal 145 1.07 36b7 14.9 89.5 48 333 110 123.9 110.8 2a.o 92 m  63 395 10.91 34. 3 12 1.5 5 

5.0 2W lb1 1.19 3BM 15.7 84.9 SO 621 515 93.8 83.0 43.1 133 b7 El 214 654 38. 4 lb 1.7 6 
5.5 2% 177 1.31 4C55 14.5 81.0 1CQ 1219 W7 77.0 b4.3 51.5 lbb 34 103 lb7 5.11 41. 4 18 1.9 7 
6.0 240 1% 1.42 423h 17.2 77.5 120 IS49 1124 65.7 54.3 57.2 1% 44 114 142 4.a 45. 5 P 2.0 9 
b.5 260 209 1.54 4409 18.0 74.5 136 IW 1244 57.4 47.2 61.3 222 38 123 1% 3.83 48. b 22 2,2 10 
7.0 290 225 1.M 457b 18.6 71.8 150 2044 1156 51.1 41.8 b4.4 247 33 130 114 3.47 52. b 24 2.3 11 

7.5 3X 241 1.78 4738 19.3 69.3 lb3 2273 1078 4b.l 37.b 67.0 271 29 1% 105 3.19 56. 7 24 2.5 12 
8.0 320 250 1.90 4894 19.9 b7.1 175 24S3 1011 42.0 34.2 b9.0 294 2b 142 98 2.97 58. 7 29 2.6 13 
8.5 340 274 2.02 W45 20.5 b5.1 186 2bl3 951 2&b 31.3 70.7 317 23 1% 92 2.79 b2. 7 29 2.7 14 
9.0 360 290 2.14 5192 21.1 63.3 197 2?54 699 55.7 28.9 72.2 339 21 151 87 2.M M 8 31 2.8 15 
9.5 380 304 2.25 m5 21.7 bl.b 107 2881 851 33.2 26.9 73.4 361 19 155 83 2.52 48. 8 32 2.9 lb 

10.0 400 322 2.37 5474 22.3 a.1 216 2995 869 31.0 25.1 74.5 382 18 154 n 2.40 n 9 34 3.0 17 
10.5 4x 338 2.49 5610 22.8 S.b 22d X97 770 29.1 23.b 75.4 4tQ 17 lb2 76 2.31 75. 9 35 3.1 18 
11.0 440 35( 2.61 5743 23.4 57.3 B4 3191 735 27.S 22.2 76.3 424 lb lb5 l3 2.22 78. 9 36 3.2 19 
11.5 440 370 2.73 5873 23.9 56.0 243 mb 703 2b.0 21.0 77.0 445 15 168 70 2.14 81. 10 38 3.3 10 
l2.0 480 386 2.85 bWD 24.4 54.8 251 335 674 24.6 19.9 77.7 4& 14 171 b8 2.07 84. 10 39 3.4 21 

13.0 520 419 3.08 b247 25.4 
14.0 SO 451 3.32 b484 2b.3 
15.0 bO0 w 3.56 b714 27.3 
lb.0 640 515 3.90 6934 28.2 
17.0 4m 547 4.w 7151 29.0 

18.0 720 !a0 4.27 73M 29.9 
19.0 760 612 4.51 7% 313.7 
20.0 800 b44 4.75 7762 31.5 
25.0 low 805 5.53 8690 35.2 
30.0 liU0 944 7.12 5532 3&b 

35.0 1100 1127 8.31 1031U 41.7 
40.0 1440 1288 9.49 1lMb u.5 
45.0 IWO lU9 IO.68 11721 47.2 
50.0 2WO lb10 11.84 12371 49.8 

52.7 2bl 3493 622 22.3 18.0 78.8 X8 12 177 M 1.55 91. 11 41 3.6 22 
50.8 281 3411 577 ?0.4 lb.5 79.8 549 11 182 bl 1.85 96. 12 44 3.8 24 
49.0 29b 3714 539 18.8 15.2 80.6 590 10 187 58 1.76 103. 12 44 3.9 25 
47.5 309 3801 505 17.5 14.1 81.3 b31 9 191 55 1.68 108. 13 48 4.1 27 
4b.l 322 38B3 475 lb.3 13.1 81.9 b71 9 197 53 1.62 114. 14 51 4.2 28 

44.8 334 3953 449 15.3 12.3 82.4 712 8 202 51 1.54 120. 14 !i3 4.4 30 
43.b 3tb 4016 425 14.4 11-b 81.8 753 7 206 49 1.50 126. 15 s 4.5 31 
42.5 3?8 4073 404 13.5 10.9 83.2 793 7 210 48 1.45 13l. lb !D 4.7 33 
3.0 410 4287 m  l0.b 8.5 84.7 955 5 231 42 1.27 158. 19 b7 5.3 39 
34.7 457 4430 269 8.7 7.0 8J.7 1l9b 4 249 37 1.14 184. 22 77 5.9 44 

32.1 497 4532 231 7.4 5.9 86.3 13% 4 247 34 1.04 209. 2b 87 b.4 
30.0 538 4bOB 202 b.4 5.1 84.8 1597 3 261 32 0.97 231. 29 55 6.8 
28.3 515 4bk8 179 5.6 4.5 87.2 1797 3 331 30 0.91 253. 32 104 7.3 
26.9 bO? 4715 lb1 5.0 4.1 87.5 1998 2 316 28 0.85 274. 3s 113 7.7 

Y204 40 Ar on IS1 Ta 

__________---__--_-_____________________--- 
PARAtlETERS INDEPENDENT OF BOMBARDING ENERGY 

40 Ar on 181 11 40 k m  181 11 

-- --- --- - 
EL/u El.& EOI EWVC , k ETA LWI~soNs!P-OkW-lP W-LTEP-W~~TTETRR’ T#J E~FN--UlEW11l7 

ATOMIC NUMBERS: ZP= 18. ZT= 73. ZC= Yi.(Pa) 
NEUTRON NURBERS: NP= 22. NT=lOS. NC-130. 

APit+1/3= 3.420 AT**l/3= 5.657 
REDUCED MASS NUMBER= 32.76 AP+AT=AC=ZZl. 

INTERACTION RADIUS RINT=12.97 fm HO= 1.43 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.59 CT= 6.47 CT+CP=lO.O6 ?!= 2.31 

EQUIVALENT SHARP SURFACE RADII Cfal: 
HP= 3.85 RT= 6.62 

COULOMB RADII Cfml: 
RCP= 3.77 RCT= 6.35 RC=RCP+HCT=10.13 

BSS-COULGtlB POTENTIAL CMeVl: 
VC(r)=i.438+ZP+ZT/r fnr r>RC 
VC(r)=VO-K*r**n for riRC 
VU= 257.76 MeV K= .l6471) n=Z.bZl 
VC(RINT)= 145.7 MeV 

FISSION-TKE- 169. nev 
ASYMM. FISSION-TKE- 107. l-lev 

LIQUID DROP PARAMETERS: 
GANBA= 0.899 MeV/fm**Z PROX-FACTOR= 26.09 tleV 
L-RLD= 72 (ROTATING LIRUID DROP LIMIT) 
STIFFNESS PARAMETER C= 6.12 M&/Z,,2 

MASS EXCESSES CMeV/c++Zl: 
PROJECTILE: -34.6 TARGET: -46. n 
COMPOUND NUCLEUS: 19.6 

FUSION RELATED PARAMETERS: 
H-BARRIER-II.69 fm VCRS)= 151.4 ne” 
N-VALUE= -100.2 ilev 
L-CRITICAL= 113. 

1.0 40 33 0.22 1727 7.2 2ob.9 0 0 0 180.0 180.0 0.0 0 0 0 
2.0 80 bb 0.45 2443 10.1 144.3 0 0 0 180.0 180.0 0.0 0 0 0 
3.0 120 98 0.67 2993 12.4 119.5 0 0 0 180.0 180.0 0.0 0 0 0 
4.0 160 131 O.% 3457 14.3 103.5 0 0 0 180.0 187.0 0.0 0 0 0 
4.5 180 147 1.01 3&I 15.2 97.5 20 60 0 156.7 150.5 11.6 78 102 52 

5.0 200 lb4 1.12 38M lb.0 
5.5 220 180 1.24 465 lb.8 
b.0 240 197 1.35 4236 17.6 
b.5 260 213 1.44 4409 18.3 
7.0 284 m  1.57 4S7b I9.0 

7.5 300 244 1.69 4734 19.b 
8.0 320 262 1.80 4894 20.3 
8.5 340 278 1.91 W45 20.9 
9.0 364 2% 2.02 5192 21.5 
9.5 JI, 311 2.14 5335 27.1 

10.0 (00 3Za 2.25 5174 22.7 

92.5 b9 595 325 U.8 94.1 36.6 124 76 80 
88.2 9s 1w 465 85.7 73.5 47.1 160 b0 99 
84.5 116 1386 9% 72.3 b1.2 53.8 190 50 112 
81.2 133 1489 1220 62.8 52.7 56.b 218 42 121 
78.2 148 1948 1132 55.6 44.4 42.2 2U 36 129 

75.6 lb2 2173 1057 9.0 41.5 45.0 268 32 135 
73.2 175 i%9 991 45.4 37.6 67.3 292 28 141 
71.0 187 2S42 933 41.b 34.4 b99.2 315 25 144 
69.0 1% 2b% 881 38.4 31.7 70.8 337 23 150 
67.1 209 iW4 834 35.7 29.4 72.2 359 21 154 

bS.4 219 2957 7% 33.3 27.4 73.4 381 19 1% 
10.5 420 344 2.36 5610 23.2 63.9 228 3069 756 31.2 25.7 74.4 4@2 18 161 
11.0 440 360 2.47 5743 23.8 62.4 230 3171 720 29.4 24.2 75.3 423 17 lb4 
11.5 (60 377 2.59 SBn 24.3 61.0 24? 3X4 689 27.8 22.9 76.1 444 lb lb7 
12.0 4W 393 2.70 MD0 24.8 59.7 256 3349 660 2b.3 21.7 76.8 (65 15 170 

13.0 SM 426 2.92 b247 25.8 57.4 272 34W 610 23.9 19.6 78.1 507 13 176 
14.0 560 4W 3.15 b4&4 2b.8 56.3 287 3428 544 21.8 17.9 79.1 548 12 181 
15.0 MI0 491 3.37 6714 27.8 
lb.0 b4Q 524 3.40 6936 28.7 
17.0 4a 557 3.82 7151 29.5 

18.0 720 590 4.05 7360 P.4 
19.0 760 b22 4.27 7% 31.2 
20.0 800 bm 4.50 77b2 32.0 
25.0 IDo0 819 5.U 86% 35.8 
3.0 1200 983 b.75 %32 39.2 

35.0 1100 1147 7.87 lWl0 42.4 
40.0 MO 1310 8.97 11036 45.3 
45.0 leoo 1474 10.12 11721 49.1 
50.0 ZfW 1638 11.24 Ii371 SO.7 

---- 
IbVlU Iw lkv - tkvtc IlfD 

53.4 3oI 3739 
51.7 31b 3837 
50.2 m  3923 

48.8 342 39% 
47.5 354 4%8 
lb.3 %b 4129 
41.4 421 43b3 
37.8 470 4518 

35.0 514 4619 
32.7 54 4712 
39.8 592 4776 
29.3 b27 km 

- x I) 

528 20.1 lb.5 80.0 589 11 185 
4% 18.6 15.3 80.7 6J) 10 1% 
4bb 17.3 14.2 81.3 671 9 195 

440 14.2 13.3 81.9 711 9 199 
417 15.3 12.5 824 N 8 203 
396 14.4 11.8 82.8 7% 7 107 
317 11.2 9.2 W.4 994 b 226 
244 9.2 7.5 85.4 1155 5 243 

2% 7.8 6.4 8b.1 1396 4 259 
198 6.8 5.5 84.6 1597 3 275 
l7b b.0 4.9 87.0 1797 3 290 
1s 5.3 4.4 87.3 1997 3 304 

_-- 
I) 44s dn dw kV lkv lkv 

0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.M 0. 0 0 0.0 0 

904 n.45 0. 2 ii l.3 5 

278 7.93 35. 3 15 1.5 b 
m2 5.73 39. 4 17 1.7 7 
Ibb 4.72 42. 5 20 1.9 8 
IU 4.10 4.5. 5 22 2.0 10 
130 3.67 48. 6 24 2.2 11 

118 3.36 51. 6 25 2.3 12 
110 3.11 W. 7 27 2.4 13 
103 2.91 58. 7 28 2.5 14 
97 2.75 bl. 8 J) 2.7 15 
52 2.61 M. 8 31 2.8 lb 

88 2.49 b7. 8 ?J 2.9 17 
81 2.38 70. 9 34 3.0 18 
81 2.29 73. 9 S 3.1 19 
78 2.21 76. 10 37 3.2 20 
75 2.13 79. 10 38 3.3 21 

71 2.01 84. 11 40 3.4 23 
67 1.90 90. 11 43 3.6 24 
b4 1.81 96. 12 15 l8 24 
61 1.73 101. 13 47 3.9 28 
w 1.M 107. 14 50 4.1 29 

56 1.59 112. 14 52 4.2 31 
54 I.$( 118. 15 54 4.3 32 
5~’ 1.49 123. lb % 4.5 33 
4b 1.29 148. 19 66 5.1 40 
41 1.16 173. 22 76 5.7 45 

37 1.06 1%. 25 65 6.2 
33 0.98 217. 29 94 6.6 
32 0.92 239. 3-z 102 7.1 
31 0.87 2% 35 111 7.5 

- nn llrv ikv- Rev - 
__ - 

BFM kok 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

**+********++************************************~ 

Y205 40 Ar on 197 Au 

______________-_____----------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-_i____--___________----------------------- 

ATOMIC NUMBERS: ZP= 18. ZT= 79. ZC= 97.(Ek) 
NEUTRON NUMBERS: NP= 22. NT=118. NC=140. 

AP*+1/3= 3.420 AT*rl/3= 5.819 
REDUCED MASS NUMBER= 33.25 AP+AT=AC=237. 

INTERACTION RADIUS RINT=13.14 fm RO= 1.42 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.59 CT= 6.68 CT+CP=10.27 t= 2.34 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.85 RT= 6.83 

COULOMB RADII Cfml: 
RCP= 3.77 RCT= 6.55 RC=RCP+RCT=lO.BZ 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=l.438+ZPitZT/r for r-:>RC 
VC(r)=VO-Kiricn for rCRC 
VO= 273.18 MeV K= .15759 n=2.642 
VC(RINT)= 155.6 tleV 

FISSION-TKE= 185. MeV 
&YMtl. FISSION-TKE= 112. MeV 

LIQUID I)ROP PARAMETERSS 
GAMMA= 0.896 MeV/fm**2 PROX-FACTOR= 26.29 HeV 
L-RLD= 65 (ROTATING LIQUID UROP LIMIT) 
STIFFNESS PARAMETER C= 6.03 MeV/Z**il 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: -34.6 TARGET: -28.6 
COMPOUND NUCLEUS: 54.0 

FUSION RELATED PARAMETERS: 
R-BARRIER=11.85 fm V(RB)= 161.6 MeV 
Q-VALUE= -117.3 MeV 
L-CRITICAL= 113. 

4.5 180 150 0.96 3667 IS.4 105.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 2W 164 1.07 38M lb.3 100.1 54 3S 124 123.7 112.9 28.2 113 87 73 395 10.59 33. 3 I4 1.3 4 
5.5 220 183 I.18 (095 17.1 9S.5 m  823 514 95.8 84.1 42.1 152 b8 94 247 6.58 36. 4 17 1.5 b 
6.0 240 199 1.28 423b 17.8 91.4 110 1211 a38 79.7 be.8 50.2 185 55 103 195 5.18 39. 5 19 1.7 7 
6.5 260 216 1.39 4409 18.5 87.8 129 1539 1113 be.6 58.6 55.7 214 (6 120 lM 4.41 42. 5 21 1.8 9 
7.0 280 233 1.50 4576 19.2 84.6 145 1819 1104 k&4 51.3 59.8 240 40 1zB 147 3.91 45. 6 23 2.0 10 

7.5 300 249 1.60 4738 19.9 81.8 140 2062 Imo 54.0 45.7 63.0 26 35 135 133 3.54 48. 6 xi 2.1 I2 
8.0 320 266 1.71 4894 20.6 79.2 174 2275 966 48.9 41.2 65.5 2%9 31 II0 lz) 3.26 51. 7 26 2.2 13 
8.5 340 283 1.82 W45 21.2 76.8 187 2162 909 U.7 37.6 b7.6 312 28 145 11.5 3.04 54. 7 28 2.4 14 
9.0 360 297 1.92 5192 21.8 74.6 199 2b28 858 41.2 34.6 69.4 335 a 150 108 2.m 57. 8 29 2.5 15 
9.5 SO 316 2.03 5335 22.4 72.6 2!0 2777 813 38.2 32.0 76.9 351 23 154 lo2 2.71 b0. 8 31 2.6 lb 

10.0 400 332 2.14 5474 23.0 70.8 220 2911 772 35.6 29.8 72.2 379 21 157 97 2.58 43. 8 32 2.7 17 
10.5 420 349 2.24 5610 23.6 69.1 i3O 3332 736 33.4 27.9 73.3 401 19 161 93 2.u b5. 9 33 2.8 18 
11.0 440 36h 2.35 510 24.1 67.5 240 3141 702 31.4 26.2 74.3 422 18 164 W 2.37 be. 9 35 2.9 19 
11.5 W 282 2.4b 5873 24.7 66.0 250 3242 672 29.6 24.8 75.2 443 17 lb7 86 2.28 71. IO 34 3.0 20 
12.0 480 3?? 2.3 &Om 25.2 b4.b 259 p34 b44 28.1 23.4 76.0 4b4 lb 170 87 2.10 74. 10 37 3.1 21 

13.0 520 432 2.78 b247 2b.2 62.1 276 3496 594 25.4 21.2 77.3 506 14 175 78 2.M 79. I1 40 3.3 23 
14.0 560 46 2.99 MB( 27.2 59.8 292 3636 552 23.2 19.3 78.4 547 13 180 73 1.95 84. 11 42 3.4 25 
15.0 440 4W 3.21, 6714 28.2 57.8 307 375b 515 21.3 17.8 79.3 583 12 led 70 1.85 w. 12 u 3.6 26 
16.0 b40 532 3.42 6936 29.1 56.0 322 3862 483 19.8 lb.5 81.1 629 11 189 67 1.77 95. 13 47 3.7 2a 
17.0 680 565 3.63 7151 30.0 54.3 335 3rs 454 le.4 15.3 80.8 670 10 193 64 1.69 IM). 13 49 3.9 30 

18.0 720 598 3.85 7360 30.9 52.8 349 4537 429 17.2 14.3 81.4 711 9 197 61 1.63 106. 14 51 4.0 31 
19.0 760 bs 4.06 75b4 31.7 51.4 3b2 4111 404 lb.2 13.5 81.9 752 8 zol 59 1.57 110. 15 53 4.2 33 
20.0 coo 665 4.27 7762 32.5 50.1 374 4178 Sb 15.2 12.7 82.4 792 8 2V5 57 1.52 116. 15 S 4.3 34 
a.0 Noo 831 5.34 8690 36.4 44.8 431 4430 309 11.9 9.9 84.1 w4 6 2Z 50 1.32 139. 19 65 4.9 41 
3.0 1200 997 6.41 9532 39.8 40.9 481 4598 257 9.7 8.1 85.1 1195 5 238 u 1.18 162. 22 74 5.5 47 

35.0 l4m 1164 7.48 10310 43.0 37.8 526 4718 220 8.2 6.8 85.9 1396 4 253 41 l.m 184. 25 33 5.9 
40.0 lboo lrn 8.55 11036 44.0 35.4 5b9 4me 193 7.1 5.9 86.4 1597 3 2be 39 1.00 2u5. a 92 6.4 
45.0 leoo l49b 9.62 11721 48.8 33.4 607 4878 171 6.3 5.2 8b.9 1797 3 282 a 0.94 224. 31 loo 6.8 
50.0 zoo0 162 IO.69 $2371 51.4 31.7 643 4934 154 5.6 4.7 87.2 1997 3 2% 33 0.88 243. 35 109 7.2 

Y206 40 Ar an 208 Pb 

------------------------------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 18. ZT= 82. ZC-100. (Fm) 
NEUTRON NUMBERS: NP- 22. NT=lZb. NC=l48. 

AP**l/3= 3.420 AT*+l/O= 5.925 
REDUCED MASS NUMBER= 33.55 AP+AT=AC=248. 

INTERACTION RADIUS RINT=lS.Zb fm RO= 1.42 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 3.59 CT= 6.82 CT+CP=10.41 C= 2.35 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.85 RT= 6.96 

COULOHB RADII Cfml: 
RCP= 3.77 RCT- 6.66 RC=RCP+RCT=10.43 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=l.438+ZP*ZT/r for r>RC 
UC(r)-VO-K*rr*n for r<RC 
VO= 280.17 MeV K= .15354 ns2.650 
VC(RINT)= 160.1 McV 

FISSION-TKE= 193. nev 
ASYHM. FISSION-TKE- 114. nev 

LIQUID DROP PARAMETERS: 
GAMMA= 0.888 MeV/fm*+2 PROX-FACTOR= 26.25 MeV 
L-RLD= 62 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 5.98 tlcV/Z**2 

MASS EXCESSES tHeV/cc*Z~: 
PROJECTILE: -34.6 TARGET1 -19.5 
COMWUND NUCLEUS1 73.1 

FUSION RELATED PARAMETERSI 
R-BARRIER=ll.96 fs V(RB)= 166.1 HcV 
Q-VALUE= -127.2 MeV 
L-CRITICAL- 114. 

(OArtnzt%Pk 40k0~208fb 

a/u EM m EOUK , k ETA LMl5GMWS8P4W-l.P W-LTEP-WET-MEMXETA’ T Y I  E-FREN-EN~ltL7 

1.0 40 34 0.21 1727 7.3 232.4 0 0 0 180.0 lm.0 0.0 0 0 0 0 0.00 0. 0 b 0.0 0 
2.0 Bo 67 0.42 2443 10.4 lb4.3 0 0 b im.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 120 101 0.63 2993 12.7 134.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
4.0 lb0 134 0.84 367 14.7 13b.2 0 0 0 180.0 180.0 0.0 b 0 0 0 0.00 0. b 0 0.0 0 
4.5 lm 151 0.94 3~7 15.6 lop.6 0 0 0 180.0 lm.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 100 148 1.05 38M lb.4 lm.9 4b 2% u 132.4 123.1 23.8 109 91 71 487 12.72 32. 3 13 1.1 4 
5.5 2% 185 1.15 (06 17.2 
6.0 240 201 I.26 423h 18.0 
6.5 an 218 1.36 4409 la7 
7.0 280 235 1.47 4576 19.4 

7.5 300 a2 1.57 4738 20.1 
8.0 320 268 1.44 4m4 20.8 
8.5 340 265 1.78 5045 21.4 
9.0 SO 3Q2 1.89 5192 22.0 
9.5 380 319 1.99 5335 22.6 

10.0 400 335 2.10 5474 23.2 
lb.5 420 252 2.20 5610 23.8 
11.0 44O 3b9 2.31 5743 24.3 
11.5 4bO 3% 2.41 5973 24.9 
12.0 480 4O3 2.51 bOm 25.4 

13.0 520 43b 2.72 W7 2b.5 
14.0 560 470 2.93 b484 27.5 
15.0 boo 593 3.14 6714 28.4 
Lb.0 b40 537 3.35 b93b 29.4 
17.0 680 570 3.56 7151 30.3 

18.0 220 bo4 3.77 7360 31.1 
19.0 760 437 3.94 75b4 32.0 
29.0 800 b7l 4.19 7742 32.8 
a.0 looo 839 5.24 m9o 35.7 
30.0 1200 1OW 6.29 9S.B 40.2 

a.0 l4m 1174 7.33 10310 43.4 
40.0 1600 1342 8.1 llca 46.4 
45.0 18OO 1510 9.43 11721 49.2 
50.0 moo 1677 10.48 12371 51.9 

w.l 83 743 1(8 loo.3 89.2 39.8 150 m  93 272 7.06 35. 4 16 1.4 6 
94.9 IQB 114b 795 82.8 72.3 48.6 183 a 108 210 5.42 38. 5 19 1.5 7 
91.2 1zB l4& 1070 71.1 61.3 54.5 212 m  119 I77 4.57 40. 5 21 1.7 9 
87.8 145 1777 1095 62.4 53.5 m.8 239 41 127 15b 4.O2 43. 6 23 1.9 10 

84.9 161 2Q29 1022 56.7 47.b 62.1 245 33 134 141 3.63 16. b 24 2.0 11 
82.2 175 2250 953 50.4 42.9 M.8 289 31 14O 129 3.34 49. 7 2b 2.1 12 
79.7 188 2444 1102 46.0 39.1 67.0 312 28 145 120 3.11 Si. 7.27 2.3 I4 
77.5 200 2bl7 65.1 42.4 s9 48.8 335 25 149 113 2.92 56. 8 29 2.4 15 
75.4 211 ml 807 39.3 33.2 70.4 a7 23 153 107 2.76 57. 8 30 2.5 lb 

73.5 222 2910 7bb 35.6 39.9 71.7 379 21 156 102 2.62 b0. 8 32 2.6 17 
71.7 m  3035 730 34.3 a8.9 72.9 400 20 160 97 2.51 b3. 9 33 2.7 18 
70.1 243 3149 697 32.2 27.2 73.9 422 18 lb3 93 2.40 65. 9 34 2.8 20 
48.5 29 3251 Mb 30.4 25.6 74.8 443 17 lb6 90 2.31 be. 9 36 2.9 21 
67.1 261 3349 Cl8 28.8 24.3 75.b 4M Lb lb8 86 2.23 71. 10 37 3.0 22 

b4.5 279 3518 589 26.0 21.9 77.0 506 14 173 81 2.09 7b. 11 39 3.2 24 
b2.1 295 sb2 547 23.7 20.0 78.1 547 13 178 77 1.97 81. 11 42 3.3 25 
60.0 311 3788 511 21.8 la4 79.1 me 12 183 7.3 1.89 86. 12 u 3.s 27 
m.1 ub 3897 479 20.2 17.0 79.9 bw 11 187 69 1.79 91. 13 46 3.6 29 
56.4 310 3w4 451 18.8 15.8 80.6 bm 10 191 66 1.71 94. 13 48 3.8 31 

54.8 34 4079 4a 17.6 14.8 81.2 711 9 1% M 1.65 101. I4 3 3.9 32 
53.3 367 4156 493 lb.5 13.9 81.7 751 9 Isa 62 1.59 I& 15 52 4.1 34 
52.0 380 425 31I1 15.b 13.1 82.2 792 8 202 64 1.W 111. 15 54 4.2 35 
46.5 437 4487 306 12.1 10.2 m.9 991 6 219 52 1.33 132. 19 M 4.8 43 
42.4 489 4662 256 9.9 8.3 85.0 1195 5 234 46 1.19 1s. 22 73 5.3 49 

39.3 535 4786 219 8.4 7.0 85.8 13% 4 248 42 1.09 in. a u2 se 
36.7 m  4mo 191 7.3 6.1 eb.4 1597 3 2b2 39 1.01 197. a8 91 6.3 
34.6 617 4952 110 6.4 5.4 Y.8 1797 3 275 37 0.95 215. 31 W 6.7 
32.9 b54 5010 I53 5.8 4.8 87.1 1997 3 m  a 0.89 234. 34 107 7.1 

lwlu w hv - mv/c l/h - 4 3 J h desk9 eRvrltvlltv - .n lkv -kv- m  - 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

**+****II**C*+*****~~*******~*~******************~.~ 

Y207 40 Ar on 209 Bl 

PARAMETERS INDEPENDENT OF BOVBARDING ENERGY 
------------------------------------------- 

ATOMIC NUMBERS: ZP= iS. ZT= 83. ZC=lOl.(Md) 
NEUTRON NUMBERS: NP= 22. NT=126. NC=148. 

APrrl/3= 3.420 AT*+l/3= 5.934 
REDUCED MASS NUMBER= 33.57 AP+AT=AC=249. 

INTERACTION RADIUS RINT=l3.27 fm RO= 1.42 fm 

MATTER IiALF-DENSITY RADII Cfsl: 
C:P= 3.59 CT= 6.83 CT+CP=lO.42 F= 2.35 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.86 RT= 6.97 

COULOMR RAD I I C f m  I : 
RCP= 3.77 RCT= 4.68 RC=RC:P+RCT=lO.45 

RSS-COULOWB POTENTIAL CMeVl: 
VC(r)=l.438*ZP*ZT/r for v>RC 
VC(r)=VO-K*rr+n fop r<RC 
VO= 282.99 MeV K= .15270 n=2.654 
VC(RINT)= ibl.3 McV 

FISSION-TKE= 196. MeV 
ASVMM. FISSION-TKE= 115. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.891 HeV/fm**Z PROX-FACTOR= 26.36 MeV 
L-RLD= 59 (ROTATING LIIXiID DROP LIMIT) 
STIFFNESS PARAMETER C= 5.97 Rev/Z**2 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: -34.6 TARGET: -16.5 
COMPGUND NUCLEUS: 78.3 

FUSION RELATED PARAMETERS: 
R-BARRIER=ll.Yh fm V(RH)= 1.58.O MeV 
Q-VALUE= -129.4 MeV 
L-CRITICAL= 113. 

1.0 40 34 0.21 1727 7.3 235.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 80 b7 0.41 2443 10.4 lM.3 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 120 101 O&2 2593 12.7 135.8 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
4.0 lb0 134 0.83 3457 14.7 117.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 180 151 0.93 24b7 15.b 110.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 200 lb4 1.04 38U lb.4 l(6.2 40 199 0 138.1 129.6 21.0 1% 94 be 959 14.50 0. 3 13 1.1 4 
5.5 220 185 1.14 (056 17.2 100.3 80 692 u15 Ia0 91.9 38.5 147 73 91 2% 7.32 35. 4 lb 1.3 5 
6.0 240 201 1.24 42% 18.0 96.0 105 1100 74b 84.7 74.0 47.7 181 59 107 217 5.54 37. 5 18 1.5 7 
6.5 260 218 1.35 4409 18.7 9Z.3 126 144S lCG4 72.4 62.7 53.8 211 49 118 182 4.M 40. S 21 1.7 8 
7.0 iS0 235 1.45 1516 19.4 88.9 IU 1740 1085 63.5 34.6 58.2 238 42 127 159 4.07 43. b 2 1.0 10 

7.5 300 252 1.56 4730 20.1 85.9 159 1995 1012 Sb.7 48.5 61.7 2b4 34 134 IU Lb7 Y.  b 24 2.0 11 
8.0 320 269 I.& 4894 20.8 83.2 174 2218 949 51.2 43.b b4.4 ?a8 32 140 132 3.37 49. 7 26 2.1 12 
8.5 340 285 l.7b X45 21.4 m.7 187 2414 893 4b.7 39.7 b&b 311 29 145 123 3.13 52. 7 27 2.2 I3 
9.0 3bo 302 1.07 5192 22.0 78.4 199 2589 844 43.0 36.5 68.5 334 26 I49 I15 2.94 54. 8 29 2.4 IS 
9.5 380 319 1.97 5335 22.6 76.3 211 2745 799 39.8 33.7 70.1 25& 24 153 109 2.78 !j7. 8 30 2.5 16 

10.0 400 23b 2.07 5474 23.2 74.4 222 2E%b 759 37.1 31.4 71.4 378 22 IS7 103 2.M b0. 8 32 2.6 17 
10.5 420 353 2.18 5610 23.8 72.6 232 3013 723 34.7 3.4 72.6 4W 20 lb0 W 2.52 63. 9 33 2.7 10 
11.0 440 369 2.24 Si43 24.4 70.9 242 3129 690 32.7 27.6 73.7 421 19 lb3 95 2.42 b5. 9 34 7.8 19 
11.5 160 28b 2.34 5873 24.9 69.4 252 3224 bb0 X.8 1.0 74.) 442 18 166 91 2.32 b8. 9 35 2.9 2b 
12.0 4&J 402 2.49 bWl 25.4 b7.9 11 3231 &?3 29.2 24.b 75.4 4b4 16 lb9 m  2.21 71. 10 37 3.0 2I 

13.0 520 43b 2.70 b247 26.5 b5.2 279 3501 9&) 2b.4 22.2 76.8 505 15 174 82 2.10 7b. II 39 3.1 23 
14.0 St4 470 2.90 b434 27.5 62.9 295 3b44 542 24.1 20.3 78.0 547 13 179 78 1.98 81. 11 41 3.3 25 
15.0 600 544 3.11 b7l4 28.4 60.7 311 3775 505 22.1 18.b 78.9 588 12 I&? 74 1.88 86. 12 U 3.5 27 
lb.0 b40 W 3.32 69.X 29.4 58.8 326 3885 474 20.5 17.2 79.8 bB I1 183 70 1.80 91. I3 46 3.b B 
17.0 b&l 571 3.53 7151 30.3 57.1 340 3903 446 19.1 lb.0 80.5 b70 10 192 67 1.72 96. 13 44 3.8 #I 

18.0 720 t44 3.73 7360 31.2 95.4 354 4070 422 17.0 15.0 81.1 711 9 155 65 I.&5 101. I4 50 3.9 32 
19.0 760 638 3.94 m  32.0 54.0 87 4140 399 lb.7 14.1 81.6 751 9 1w b2 1.59 106. I5 52 4.0 33 
20.0 800 b71 4.15 77b2 32.8 52.6 380 4218 379 IS.0 13.3 82.1 792 8 203 60 1.54 110. 15 54 4.2 35 
25.0 1My) 839 5.18 8690 36.7 47.0 43 4403 303 12.3 10.3 &3.9 994 6 2i$ 52 1.34 133. 19 M 4.8 42 
30.0 1200 1007 6.22 9B2 40.2 42.9 489 4bbO 253 10.0 8.4 85.0 1195 5 235 47 1.20 154. 22 73 5.3 48 

35.0 ,403 1175 7.510310 43.4 39.8 535 47% 217 8.5 7.1 05.6 1396 4 249 43 i.09 176. 25 82 5.8 
40.0 lb@, 1243 8.29 llM6 U.4 37.2 578 4mO 189 7.4 6.2 86.3 1596 4 263 40 1.01 19b. 20 91 6.2 
45.0 l8M 1511 9.33 11721 49.3 35.1 618 4953 168 6.5 5.5 ti.7 1797 3 276 37 0.95 215. 31 W 6.7 
50.0 2QW lb79 10.37 12371 51.9 33.3 &5 5312 151 5.8 4.9 87.1 1597 3 288 35 0.89 233. 34 107 7.1 

8208 40 Ar- on 238 LI 

--____-______-----______________________--- 

PARANETERS INDEPENDENT OF BOMBARDING ENERGY 
_------_-_--______-_____________________~~~. 

ATOMIC NUMBERS: ZP= 18. ZT= 92. ZC=llO.( > 
NEUTRON NUMBERS: NP= 22. NT=146. NC-168. 

AP+*I /3= 3.420 AT**l/3= 6.197 
REDUCED tiASS NUMEIER= 34.24 AP+AT=AC=178. 

INTERACTION RADIUS RINT=l3.55 fm RO= 1.41 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.59 CT= 7.lb CT+CP=l0.7b F= 2.39 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 3.85 RT= 7.30 

COULOMB RADII tfml: 
RCP= 3.77 RUT= 6.98 RC=RCP+RCT=i0.75 

BSS-COULOMB POTENTIAL CM&,: 
VC(r)=1.438*ZPiZT/r for r>RC. 
VC(r)aVO-K*r+*” for r<RC 
VO= 304.15 MeV K= .14195 n=2.681 
VC(RINT)= 175.7 MeV 

FISSION-TKE= 221. MeV 
ASVMW. FISSION-TKEP 121. MeV 

LIQUID DROP PARAMETERS: 
GAMMA- 0.878 McV/fmxrZ PROX-FACTOR= 26.39 MeV 
L-RLD- 40 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 5.86 WeV/Z+*2 

MASS EXCESSES CMeV/c++Zl: 
PROJECTILE: -34.6 TARGET: 47.2 
COMPOUND NUCLEUS: 147.3 

FUSION RELATED PARAMETERS: 
R-BARRIER-12.23 fm V(RR)= 182.0 MeV 
Q-VALUE= -134.7 nev 
L-CRITICAL= 113. 

1.0 40 34 0.19 1727 7.5 240.8 0 0 0 180.0 1m.o 0.0 0 0 0 
2.0 80 68 0.39 2U3 10.b 184.4 0 0 0 180.0 180.0 0.0 0 0 0 
3.0 120 103 0.50 2993 13.0 150.5 0 0 0 180.0 180.0 0.0 0 0 0 
1.0 lb0 137 0.70 34!j7 15.0 n-J.4 0 0 0 180.0 180.0 0.0 0 6 0 
4.5 im 154 0.00 3bb7 15.9 122.9 0 0 0 180.0 im.0 0.0 0 0 0 
5.0 200 171 0.97 366 lb.7 116.6 0 0 0 1m.o 180.0 0.0 0 0 0 
5.5 220 188 1.07 4@5 17.6 111.2 61 393 150 122.4 113.6 24.8 I37 83 85 
6.0 240 2% 1.17 423b 18.3 105.5 94 847 536 97.0 87.3 41.5 174 M 103 
b.5 260 223 1.27 4409 19.1 102.3 118 lm, 6X 81.6 72.4 49.2 2(6 55 llb 
7.0 280 240 1.36 4576 19.8 98.6 I39 1557 1034 70.9 U.3 %.b 234 44 125 

7.5 rx) 251 1.4b 4738 20.5 95.2 19 1041 965 62.8 54.9 58.b 260 40 133 
8.0 320 274 1.56 4894 21.2 92.2 172 2089 905 56.5 49.2 61.8 285 35 139 
8.5 340 291 1.M 5045 21.8 89.4 186 2m7 852 51.3 44.6 b4.3 2W 31 1U 
9.0 3611 308 1.75 5192 22.5 Bb.9 199 2501 8M 47.1 40.8 66.5 332 m  149 
9.5 380 323 1.85 5233 23.1 84.b 212 2675 762 43.5 37.6 68.2 354 2b 153 

10.0 403 342 1.95 5474 23.7 82.5 224 2831 724 40.4 34.9 b9.8 37b 24 156 
10.5 4zO 360 2.05 5610 24.3 80.5 235 2972 689 37.8 32.b 71.1 398 22 lb0 
11.0 440 377 2.14 5743 24.8 78.6 24b 3100 658 35.5 30.b 72.3 420 20 163 
11.5 4bO 394 2.24 S?3 25.4 76.9 2% 3217 629 33.4 28.8 73.3 441 19 lb5 
12.0 480 411 2.34 bhM 25.9 75.3 2& 33B 603 31.6 27.2 74.2 4b2 18 168 

13.0 

15.0 bO0 514 

520 

2.92 

445 

b714 

2.53 

29.0 

b247 

67.3 319 3818 
lb.0 b40 548 

27.0 

3.12 

72.3 

b93b 

285 

33.0 

3514 

b5.2 335 3941 
17.0 680 582 3.31 7151 30.9 a.2 350 4049 

14.0 5$0 479 2.73 b484 28.0 69.7 342 3677 

18.0 720 616 3.51 7360 31.8 61.5 3b4 414b 
19.0 760 B1 3.70 m  32.6 59.8 378 4232 
20.0 em 665 3.90 77b2 33.5 58.3 391 4310 
25.0 1000 856 4.87 8690 37.4 52.2 452 4bc5 
37.0 1200 1027 5.85 9532 41.0 47.6 506 4ml 

482 23.9 20.5 78.1 587 I3 181 
452 22.1 

557 

18.9 

28.5 

79.0 

24.5 

628 

75.7 

I2 

501 

185 
42b 

16 

20.5 

173 

17.b 79.7 &9 Ii 189 

402 19.2 16.4 80.4 

517 

710 

26.0 

10 

22.3 

193 
381 

77.0 

18.0 

% 

15.4 

14 

81.0 

177 

751 9 1% 
362 lb.9 14.5 81.5 791 9 lW 
289 13.2 11.3 83.4 W4 b 214 
241 10.7 9.2 8(.b 11% 5 228 

206 9.1 7.8 05.5 1396 4 241 
181 7.9 6.7 96.1 1996 4 253 
lb0 6.9 5.9 86.5 1797 3 2b4 
144 6.2 5.3 86.9 I997 3 275 

------__ 

mk drr 4rr 443 llrv Nev ?kv 

a.0 1100 1lW 6.82 10310 44.3 U.l 555 4941 
40.0 1bM 1370 7.80 11036 47.4 41.2 5W SMb 
15.0 18M 1541 8.77 11721 50.2 38.9 Ml 5127 
50.0 2000 1712 9.74 12371 53.0 36.9 680 5192 

-- -- 
IkvlU I*v N4v - WV/c l/h -- r Db 

0 0.00 0. 0 0 0.0 0 
0 0.w 0. 0 0 0.6 0 
0 0-w 0. 0 0 0.0 0 
0 o.ob 0. 0 0 0.0 0 
0 0.04 0. 0 b 0.0 0 

0 &co 0. 0 0 0.0 0 
429 IO.18 31. 4 15 1.2 b 
ZBO b.M 34. 4 17 I.4 8 
223 5.25 36. 5 20 1.6 9 
191 4.49 39. 6 21 1.7 11 

169 3.99 41. 6 23 I.9 I2 
1% 3.62 44. 7 25 2.0 14 
I42 3.34 Y.  7 2b 2.1 15 
133 3.12 49. 7 ZB 2.2 16 
I25 2.93 51. 8 29 2.3 18 

118 2.70 5). B 31 2.4 19 
113 2.65 55. 9 32 2.5 a 
10% 2.53 58. 9 33 2.6 21 
103 2.43 61. 9 34 2.7 22 
w 2.34 63. IO 36 2.8 23 

93 2.19 68. 10 38 3.0 25 
88 2.06 72. ,I 40 3.1 28 
83 1.95 77. 12 42 3.3 29 
79 I.% 82. I2 45 3.4 31 
76 1.70 86. 13 4? 3.6 33 

73 1.71 50. I4 49 3.7 35 
70 1.65 55. 14 51 3.9 36 
be 1.59 99. 15 53 4.0 38 
58 1.3 120. 18 62 4.6 4b 
52 1.23 140. 22 71 5.1 53 

44 1.12 159. is 80 5.5 
u 1.04 177. 18 88 6.0 
41 0.97 1%. 31 96 b.4 
39 0.91 211. 34 104 b.7 

.--- --__---- 
-- Iv1 RV -Rev- Nd -- 

-__-_-___-______-_____ 

EM 4opr 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

*C***+*****,*C***C~****~*******~**~***~*********~~ 
8209 40 Ca on 12 c 

-___________________----------------------- 

PARANETERS INDEPENDENT OF BONBARDING ENERGY 
-_____--__--_---_-------------------------- 

ATOMIC NUMBERS: ZP= 20. ZT= 6. ZC= 26.(Fe) 
NEUTRON NUNEERS: NP= 20. NT= 6. NC= 26. 

cIp**1/3= 3.420 AT**1 /3= 2.289 ELSCAT Cl7 dee 
REDUCED MASS NUMSER= 9.23 AP+AT=AC= 52. 

INTERACTION RADIUS RINT= P.30 fm RO- 1.63 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.59 CT= 2.12 CT+CP= 5.71 := 1.33 

EQUIVALENT SHARP SURFACE RADII Cfm3: 
RP= 3.85 RT= 2.52 

CWLOMB RADII Cfml: 
RCP- 3.84 RCT= 2.51 RC-RCP+RCT- 6.36 

BSS-COULOMB WTENTIAL EMeVl: 
VClrl=l.438+ZP+ZT/r for r>RC 
VC(r)=VO-K+r+*n for r<RC 
vo= 37.64 nev K= .08744 n=2. SSP 
VC(RINT)= 18.5 MeV 

FISSION-TKE- 42. MeV 
ASYMM. FISSION-TKE- 30. t4av 

LIQUID DROP PARAnETERS: 
GAMF(A= 0.952 n~v/fm**2 PROX-FACTOR= 15.96 rlev 
L-RLD= 50 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 20.89 NeV/Z+*2 

MASS EXCESSES ttleV/c**23: 
PROJECTILE: -33.0 TARGET: 0.0 
COMPOUND NUCLEUS: -51.2 

FUSION RELATED PARAMETERS: 
R-BARRIER= 8.44 fm V(RB)= 19.0 
Q-VALUE=‘ 18.2 MeV 
L-CRITICAL= 32. 

II&J 

40 a on 12 c 40 ca 01 12 c 

1.0 40 9 0.50 1727 2.0 18.9 0 0 0 leQ.0 ml.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 80 18 1.00 2443 2.9 13.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 IW 18 1.49 2993 3.5 10.9 19 9% 703 b0.b 12.8 99.7 98 22 0 19 4.23 89. 0 0 2.7 2 
4.0 140 37 1.99 3151 4.0 9.4 26 1456 1087 39.3 8.8 70.4 147 13 141 13 2.98 118. 4 14 2.9 2 
4.5 180 42 2.24 3bb7 4.3 8.9 30 lb07 1215 33.5 7.5 73.3 169 II 158 12 2.67 133. 5 17 3.0 2 

5.0 ZQO 44 2.49 38M 4.5 8.5 32 I727 1318 29.2 6.6 75.4 191 9 175 11 2.43 145. A 20 3.1 3 
5.5 210 51 2.74 4S5 4.7 8.1 35 1625 1401 25.9 5.9 77.1 212 8 191 10 2.25 159. A 22 83 3 
LO 240 56 2.99 4% 4.9 7.7 38 1906 1358 23.2 5.3 78.4 233 7 206 9 2.11 174. 7 25 3.4 3 
A.5 2bO 40 3.24 4404 5.1 7.4 40 1w4 1251 21.1 4.8 79.5 254 A 221 9 1.99 188. 7 27 3.5 3 
7.0 280 AS 3.48 4S7b 5.3 7.1 42 2%’ llb4 19.3 4.4 80.3 274 A 236 a 1.88 199. a w 3.b 4 

7.5 3m A9 3.73 4718 5.5 6.9 44 2062 1086 17.8 4.1 81.1 255 5 251 8 1.93 213. 8 31 3.7 4 
8.0 3W 74 3.98 4894 5.7 b.7 4b 2126 1018 lb.5 3.8 81.7 315 5 2bS a 1.72 227. 9 32 3.8 4 
8.5 340 la 4.23 5us 5.9 A.5 48 2lb4 958 15.4 3.5 82.3 336 4 279 7 1.45 241. 9 34 3.9 4 
9.0 360 W 4.48 5192 A.1 6.3 50 21% 905 14.5 3.3 82.8 35b 4 294 7 1.59 255. 10 36 3.9 4 
9.5 380 88 4.73 5335 A.2 A.1 51 22i9 BSB 13.b 3.1 83.2 376 4 308 7 1.54 270. 10 38 4.0 4 

10.0 400 92 4.98 5474 6.4 A.0 5.3 2256 815 12.8 3.0 83.6 39b 4 322 7 1.49 278. II 39 4.1 5 
10.5 4m w 5.23 5410 6.5 5.8 56 2280 776 12.2 2.8 83.9 417 3 336 A 1.U 292. 11 41 4.2 5 
11.0 440 102 5.48 5743 6.7 5.7 56 2332 741 1l.b 2.7 84.2 437 3 350 A 1.40 306. I2 43 4.3 5 
11.5 M 1Y 5.72 5873 A.8 5.6 58 2322 MB 11.0 2.5 e4.5 4!Tl 3 354 A 1.37 320. 13 44 4.4 5 
12.0 (80 Ill 5.w bOee 7.0 5.5 59 2341 A79 10.5 2.4 84.8 477 3 377 A 1.33 334. 13 44 4.5 5 

13.0 520 120 b.47 b247 7.3 5.2 b2 2374 b27 9.6 2.2 35.2 517 3 405 A I.27 3X 14 49 4.6 A 
14.0 560 129 6.W b484 7.6 5.0 65 2401 SBZ 8.9 2.0 85.6 558 2 432 5 122 381. 15 52 4.8 A 
15.0 bC0 138 7.47 A714 7.8 4.9 A8 2425 543 8.2 i.9 85.9 598 2 439 5 1.17 400. 16 ES 4.9 A 
lb.0 b43 148 7.94 A936 8.1 4.7 70 244b 509 7.7 1.8 86.2 b3a 2 486 5 1.12 4%. 17 59 5.1 7 
17.0 680 157 8.4b 7151 8.3 4.6 73 24b5 479 7.2 1.7 86.4 A73 2 513 5 1.09 452. 18 60 5.2 7 

18.0 720 lbb 8.96 7360 8-b 4.5 75 2181 452 A.8 1.6 %.A 718 2 540 5 1.05 479. 19 63 5.3 7 
19.0 760 175 9.16 MI 8.8 4.3 77 24% 4W 6.4 I.5 8b.8 758 2 547 5 1.02 494. 20 M 5.5 8 
20.0 mo Es 9.95 7742 9.0 4.2 80 BC8 407 A.1 1.4 87.0 7% 2 593 4 0.99 520. 21 A9 5.6 8 
25.0 1000 23l l2.U em 10.1 3.8 90 2S7 324 4.8 1.1 81.6 999 I 725 4 0.88 C%. 26 82 A.2 9 
30.0 l2w 27l 14.93 9!jz Il.1 3.4 99 2589 271 4.0 0.9 ea.0 1199 1 856 4 0.80 745. 30 94 6.7 10 

35.0 1400 Z-3 17.42 I@310 11.9 3.2 108 2611 Zn 3.4 0.8 ES.3 1399 I 985 3 0.73 828. 35 1% 7.2 
40.0 1600 369 19.91 llwb 12.8 3.0 116 2b28 203 3.0 0.7 88.5 1599 I 1114 3 0.68 923. 40 118 7.7 
43.0 1830 41522.40 11721 13.5 2.8 123 2641 181 2.6 0.6 88.7 1799 1 1242 3 0.44 1011. u 129 8.2 
50.0 2ooo 44224.09 12371 14.3 2.7 130 2651 143 2.4 0.5 88.8 1999 1 1370 3 0.41 1124. 49 110 8.6 

#210 40 ca on 16 0 

____________________----------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
_____________--____------------------------ 

ATOMIC NUMSERSI ZP- 20. ZT= 8. ZC= 28.lNi) 
NEUTRON NUMBERS: NP= 20. NT= 8. NC= 28. 

APrcl/3= 3.420 ATc*l/3= 2.520 ELSCAT C23 des 
REDUCED MASS NUMBER- 11.43 AP+AT=AC= 56. 

INTERACTION RADIUS RINT= 9.56 fm RO= 1.61 Cm 

NATTER NALF-DENSITY RADII Cfml: 
CP= 3.59 CT= 2.42 CT+CP= 6.02 i?= 1.45 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.85 RT= 2.78 

COULOMB RADII Cfml: 
RCP= 3.84 RCT= 2.78 Rc=RCP+RCT= 6.62 

RSS-COULOMB PoTENTIAL CMcVI: 
VClr>=l.43S+ZP*ZT/r for r>RC. 
VC(r)=VO-K*r**n for r<RC 
vo= 48.49 MeV K= .11598 n=2.526 
VC(RINT)= 24.1 MeV 

FISSION-TKE= 44. nev 
ASYMM. FISSION-TKE= 36. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.952 ncvffwr2 PRGX-FACTOR= 17.31 Ncv 
L-RLD- 53 (ROTATING LIQUID DROP LInIT) 
STIFFNESS PARAMETER C= 16.96 MeV/Zc+Z 

MASS EXCESSES I?lcV/c*+23: 
PROJECTILE: -33.0 TARGET: -4.7 
COnPOUND NUCLEUS: -58.3 

FUSION RELATED PARAMETERS: 
R-BARRIER= 8.64 fn V(RH)= 24.8 McV 
Q-VALUE- 20.5 MeV 
L-CRITICAL- 35. 

40 Ca on lb 0 40 Ca on lb 0 

___----- 
Euu El& Ea! EauK P k ElA UW3UWIEWUSCP-OlW-LP W-l?EP-WET-8TEFM’ik? TAU E-EIlB-EXmPlLLT 

-_--_l-l_ ------ 
1.0 40 11 0.47 1727 2.5 25.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 
3.0 
4.0 
4.5 

5.0 
5.5 
A.0 
A.5 
7.0 

7.5 
8.0 

ko” 
9.5 

80 230.952443 
120 34 1.42 2993 
lb0 44 I.93 3457 
180 51 2.14 3&l 

200 572.3738M 
220 43 2.61 4CE5 
240 A9 2.85 4236 
240 74 3-w 4409 
280 80 3.32 WA 

300 863.564738 
320 91 3.89 4894 
MO w 4.04 5015 
3&l I(13 4.27 5192 
380 109 4.51 5335 

3.5 17.8 0 0 0 180.0 180.0 0.0 
4.3 14.5 23 930 b47 b5.6 17.4 57.2 
5.0 12.6 33 lU1 1072 42.0 11.6 49.0 
5.3 11.9 37 1449 1213 35.6 10.0 72.2 

5.6 11.3 41 1742 1327 31.0 8.7 74.5 
5.9 10.7 44 1851 l4Ce 27.4 7.7 76.3 
6.1 10.3 47 1941 1291 24.b 7.0 77.7 
A.4 9.9 so 2017 1192 22.3 6.3 78.8 
6.b 9.5 53 2082 1107 20.4 5.8 79.8 

6.8 9.2 S 2138 1033 18.8 5.4 80.6 
7.1 8.9 s 2187 968 17.5 5.0 81.3 
7.3 8.6 b0 2230 911 16.3 4.b 81.9 
7.5 8.4 63 2248 861 15.3 4.3 32.4 
7.7 8.2 65 no2 815 14.3 4.1 82.8 

0 0 0 0 0.00 0. 0 0 0.0 0 
91 w 0 27 4.9 al. 0 0 2.8 2 

143 17 135 18 3.14 108. 4 15 3.1 3 
lb4 14 152 lb 2.80 122. 5 18 3.2 3 

188 12 168 15 2.54 135. 5 21 3.3 3 
210 10 183 I4 2.35 Mb. A 23 3.5 4 
231 9 197 13 2.19 159. 7 25 3.6 4 
252 8 211 12 2.06 172. 7 27 3.7 4 
273 7 225 II 1.95 1%. 8 30 3.8 4 

293 7 239 II I.86 199. a 31 3.9 4 
314 A 252 10 1.78 208. 9 23 4.0 5 
331 

:z 
10 1.71 al. 9 35 4.1 5 

155 10 1.65 234. 10 37 *.2 5 
375 5 WI 9 1.59 247. 10 39 4.3 S 

10.0 4m 114 4.75 5474 7.9 8.0 A7 2333 774 13.5 3.9 e3.2 355 5 304 9 1s Es. 11 40 4.4 6 
10.5 4a 110 4.w 5610 8.1 7.8 A9 2X4 738 12.8 3.7 83.6 41b 4 316 9 1.49 240. 11 42 4.5 A 
11.0 440 126 5.22 5743 8.3 7.6 71 23s 704 12.2 3.5 e3.9 434 4 329 a 1.45 283. I2 U 4.6 A 
11.5 160 131 5.16 5873 8.5 7.4 73 24CG A73 11.6 3.3 84.2 4% 4 241 8 1.41 293. 12 45 4.7 A 
12.0 480 137 5.70 we a7 7.3 75 2129 b45 11.1 3.2 84.5 476 4 354 8 1.37 3ob. 13 47 4.7 A 

13.0 S8 149 6.17 bZ47 9.0 7.0 79 24bb WA 10.1 2.9 84.9 517 3 379 8 1.31 325. 14 50 4.9 7 
14.0 560 lb0 A& b484 9.4 b.7 82 2497 553 9.3 2.7 65.3 557 3 403 7 1.25 so. 15 53 5.1 7 
IS.0 bW 171 7.12 A714 9.7 6.5 86 2524 516 8.7 2.5 85.7 597 3 427 7 1.20 367. 16 56 5.2 8 
16.0 b40 I@ 7.60 A936 10.0 6.3 89 2540 484 8.1 2.3 84.0 637 3 452 7 1.16 392. 17 59 5.4 8 
17.0 bB0 194 8.07 7151 10.3 A.1 92 1569 455 7.6 2.2 8b.2 A78 2 476 7 1.12 416. 18 b2 5.5 8 

18.0 720 206 8.8 7260 10.6 5.9 95 2507 43 7.1 2.0 86.4 718 2 UD A 1.m Ul. 19 65 5.7 a 
19.0 740 217 9.42 l5b4 10.9 5.8 93 2bb4 407 A.7 1.9 8b.b 758 2 si4 A I.05 4s. 20 be 5.8 9 
20.0 800 229 9.50 7742 11.2 5.6 101 2418 387 6.4 1.8 86.8 7% 2 517 A 1.02 47% 21 70 A.0 9 
25.0 1040 WA 11.87 8690 12.5 5.0 114 161) 309 s.0 1.4 87.5 9% 2 bbs 3 0.90 374. 25 84 6.6 11 
30.0 1200 343 14.24 9532 13.7 4.6 126 2711 256 4.2 1.2 87.9 1199 1 7el 5 0.82 673. 30 96 7.2 12 

35.0 1400 4M lb.62 10310 14.8 4.3 137 2737 221 3.6 1.0 83.2 1399 1 896 4 0.75 750. 34 10% 7.8 
40.0 Ido0 457 18.99 11006 15.8 4.0 147 27% 193 3.1 0.9 89.4 1599 1 1010 4 0.70 835. 39 lzo 8.3 
45.0 leo0 514 21.36 11721 lb.8 3.8 1% 2771 172 2.7 0.8 ES.6 1799 I 1123 4 0.M 918. u 131 8.7 
50.0 2w 571 23.74 12371 17.7 3.6 lb5 2782 154 2.5 0.7 88.8 1999 1 1236 4 0.U 994. 48 143 9.2 

hV/li lkv I*v - lwr llh - I 9b d *r h 4er kv twf lw -- AIS WJ ikv- lbv - 



W. W. WILCKE et al. Heavy-Ion Reaction Parameters 509 

TABLES. Reaction Parameters for Heavy-Ion Collisions 
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C****C**+~***************~*************~*~****~**~ 
44211 40 Ca on 27 Al 

----______--____________________________--- 
PARAMETERS INDEPENDENT GF BOMBARDING ENERGY 
----____---_____________________________--- 

ATGNIC NWIBERS: ZP= 20. i !T= 13. ZC= 33. (As1 
NEUTRON NUNBERS: NP- 20. NT= 14. NC= 34. 

AP**l/S= 3.420 AT**l/3= 3.000 ELSCAT (42 des 
REDUCED MASS NUMBER- 16.12 AP+AT=AC- 67. 

INTERACTION RADIUS RINT=iG.OB fm RO= 1.57 fm 

MATTER HALF-DENSITY RADII Cfmll 
CP= 3.59 CT= 3.05 CT+CP= 6.64 C= 1.65 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.85 RT= 3.35 

CGULGNB RADII Cfmlr 
REP= 3.84 RCT= 3.32 RC=RCP+RCT= 7.16 

BBS-COULOMB POTENTIAL CMeVl: 
VC(r)=l.438*2P+ZT/r for r>RC. 
VClr)-VO-K*r+*n for r<RC 
VO= 73.40 MeV K= .I6702 n=2.460 
VC(RINT)= 37.1 MeV 

FISSION-TKEc 51. MeV 
ASYMM. FISSION-TKE= 49. MeV 

LIQUID DROP PARAMETERS: 
GAMMA- 0.951 HeV/fm**2 PROX-FACTOR= 19.71 MeV 
L-RLD= 61 (ROTATING LIQUID DRGP LINIT) 
STIFFNESS PARAMETER C= 12.14 MeV/21*2 

MASS EXCESSES CHeV/c**Zl: 
PROJECTILE: -33.0 TARGET: -20.6 
COMPOUND NUCLEUS: -57.0 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.07 fin V(RB)= 38.6 MeV 
Q-VALUE= 3.4 nev 
L-CRITICAL= 53. 

40 * 0” 27 Al 4oCIm ZJAl 

R/u El& Em Eww l 

1.0 40 16 0.43 I727 
2.0 8D 32 0.87 2443 
3.0 120 48 1.30 2993 
4.0 160 b4 1.74 34m 
4.5 180 73 1.96 3667 

5.0 200 81 2.17 3866 
5.5 230 89 2.39 4m 
6.0 2+3 97 2.61 4236 
6.5 2bb 105 2.83 4409 
7.0 380 113 3.04 4!Ilb 

3.5 40.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.0 23.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
b-1 23.6 30 793 523 77.1 29.7 51.5 75 45 0 49 5.46 68. 0 0 2.5 3 
7.1 20.5 46 1414 lms 47.7 18.9 66.2 135 25 122 31 3.50 91. 4 16 2.8 3 
7.5 19.3 53 lb19 1210 40.2 16.0 69.9 164 20 13 28 3.00 101. 5 19 3.0 4 

7.9 18.3 58 1lW 1367 34.8 13.9 ?2.6 183 I? Is2 25 2.74 112. 5 22 3.2 4 
8.3 17.5 M 19lb 1344 37.7 12.3 74.6 205 15 165 M 2.55 123. 6 24 3.3 4 
8.6 lb.? 68 iQ26 1232 27.5 11.0 76.3 227 13 178 21 2.37 133. 6 26 3.5 5 
9.0 lb.1 73 2120 1137 24.9 10.0 77.6 248 12 190 20 2.M 144. 7 28 3.6 5 
9.3 15.5 l? ZBO 10% 22.7 9.1 78.6 270 10 201 19 2.10 152. 8 31 3.7 6 

7.5 330 121 3.26 me 9.7 14.9 81 2269 985 20.9 8.4 79.5 291 9 212 18 2.04 163. 8 23 3.9 6 
8.0 320 139 3.48 4894 10.0 14.5 85 2329 924 19.4 7.8 80.3 311 9 m  17 1.91 174. 9 34 4.0 6 
8.5 340 137 3.70 %I45 10.3 14.0 89 2382 Bb9 18.0 7.3 81.0 332 8 233 16 1.W 185. 9 36 4.1 6 
9.0 364 145 3.91 5192 10.6 13.6 92 2429 821 16.9 b.8 81.6 353 7 2u I6 I.76 192. 10 38 4.2 7 
9.5 380 153 4.13 5335 10.9 13.3 95 2471 778 15.9 6.4 82.1 373 7 254 15 1.70 2iG. 10 40 4.3 7 

10.0 409 lb1 4.35 5474 11.1 12.9 99 2509 739 15.0 6.0 32.5 393 7 264 15 Lb4 214. II 42 4.4 7 
10.5 429 lb9 4.57 5610 11.4 12.6 I@2 2543 704 14.2 5.7 82.9 414 6 274 I4 1.59 221. II 43 4.5 8 
11.0 440 Ii7 4.78 !I?43 11.7 12.3 16 2574 672 13.4 5.4 83.3 434 6 281 14 l.(J5 231. 12 45 4.6 8 
11.5 4& 165 5.00 5873 12.0 12.1 IOB 2602 642 12.8 5.1 83.6 495 5 294 13 1.50 242. I2 47 4.7 8 
12.0 48D 193 5.22 6OOD 12.2 11.8 111 2623 616 12.2 4.9 33.9 475 5 3iU 13 1.46 252. 12 48 4.8 8 

13.0 520 210 5.65 6247 12.7 Il.4 116 2674 W 11.2 4.5 34.4 515 5 323 13 I.3 269. 13 51 5.0 9 
14.0 554 226 6.09 b484 13.2 10.9 122 2713 529 10.3 4.1 84.9 556 4 342 12 1.33 289. I4 54 5.2 9 
15.0 bW 242 652 6714 13.7 10.6 137 2747 492 9.5 3.8 85.2 596 4 361 11 1.23 305. 1s 57 5.4 10 
16.0 b40 2% 6.96 69.36 14.1 10.2 132 2777 462 8.9 3.6 65.6 b36 4 380 II 1.23 225. lb 60 5.6 10 
17.0 680 2?4 7.39 7151 14.5 9.9 136 2803 434 8.3 3.4 85.8 677 3 3% II 1.19 339. 17 b3 5.8 11 

18.0 720 390 7.83 7364 15.0 9.6 141 2826 410 7.8 3.2 86.1 717 3 417 10 1.15 m9. 18 66 5.9 11 
19.0 760 3D6 8.26 lsu 15.4 9.4 14s 2846 a? 7.4 3.0 86.3 El 3 435 10 1.12 372. 19 69 6.1 12 
20.0 800 322 8.m 7762 15.8 9.2 150 2865 369 7.0 2.8 86.5 79) 3 453 IO l.oB 392. 24 71 6.2 12 
25.0 loo0 4W 10.87 8490 17.6 8.2 lb9 2935 2% 5.5 2.2 87.2 998 2 542 9 0.96 472. 24 85 7.0 14 
30.0 lmo 484 13.04 5m 19.3 7.5 187 2981 246 4.6 1.8 97.7 1198 2 630 8 0.87 545. 29 9l 7.6 16 

35.0 1400 56) 15.22 10310 20.9 6.9 203 3014 211 3.9 1.6 88.1 1393 2 716 7 0.W 611. 33 109 8.2 
40.0 1600 645 17.39 1103b 22.3 6.5 218 3DW 184 3.4 1.4 88.3 IY?? L 801 7 0.74 670. 37 I21 8.8 
4.0 fwo 725 19.56 mi 23.7 6.1 29 3051 164 3.0 1.2 88.5 1799 1 885 b 0.70 737. 41 I32 9.3 
50.0 2CW 806 21.74 123-O 24.9 5.8 246 3072 147 2.7 1.1 88.6 1999 I 969 6 0.M 801. 46 143 9.8 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
___--_----________----~~~~~~~~~~~----~~~~-- 

ATOMIC NUMBERS: ZP= 2G. ZT= 20. ZC= 40. (Zr) 
NEUTRON NUMBERS: NP= 20. NT= 20. NC= 40. 

INTERACTION RAGIUS RINT=lO.S4 fm RO= 1.54 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.59 CT= 3.59 CT+CP= 7.18 ?= 1.80 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.85 RT= 3.85 

COULOMB RADII Cfnl: 
RCP= 3.84 RCT= 3.84 RC=RCP+RCT= 7.68 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)-1.438*2P+ZT/r for r>RC 
VC(r)=VO-K+r++n far r<RC 
VO= 105.57 McV K= .21272 n=2.43E: 
VC(RINT)= 54.6 MeV 

FISSIGN-TKE= 62. MeV 
ASYMM. FISSION-TKE= 62. MeV 

LIQUID DROP PARAMETERS: 
GANNA- 0.952 tlcV/fm+r2 PRGX-FACTOR= 21.48 MeV 
L-RLD= 67 (ROTATING LIQUID UROP LIMIT) 
STIFFNESS PARAMETER C= Y.85 tlcV/ZiiZ 

MASS EXCESSES CHcV/c**21: 
PROJECTILE: -33.0 TARGET: -33.0 
COMPOUND NUCLEUS: -56.8 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.43 fin V(RB)= 57.3 MeV 
Q-VALUE= -Y.2 tlcv 
L-CRITICAL= 64. 

EL/u EtA8 EC4 EQUVC c k ETR UNIsow1SfUS(pc11W-LP W-!JEP-WE~~~EFU~JE~~I’ Ml E-ERW-BITDPNLT 
----I---------_--------------- 

1.0 40 20 0.37 173 4.4 b3.0 0 0 0 18Q.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 80 40 0.73 2443 b.2 44.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 120 b0 1.10 3993 7.6 36.4 24 339 125 113.4 56.7 33.3 36 84 0 I21 9.20 58. 0 0 2.3 2 
4.0 160 80 1.47 3457 8.7 31.5 52 1150 792 62.5 31.2 58.8 117 43 104 56 4.23 77. 4 I4 2.7 3 
4.5 la.7 W 1.65 3667 9.3 29.7 61 1417 1015 51.7 25.8 64.2 146 34 122 47 3.58 05. 4 18 2.9 4 

5.0 203 100 1.83 3866 9.8 2&Z 69 1630 1193 44.1 22.1 67.9 172 28 131 42 3.17 93. 5 21 3.0 4 
5.5 2% 110 2.02 4C3 10.3 26.9 77 1804 1352 35.6 19.3 70.7 196 24 151 38 2.86 103. 6 M 3.2 5 
6.0 240 120 2.20 4236 10.7 25.7 0.3 1948 1147 24.3 17.1 72.9 219 21 162 35 2.64 112. 6 26 3.3 5 
6.5 260 134 2.38 4409 11.2 24.7 W 2070 KS9 30.9 15.4 74.6 242 18 173 32 2.46 120. 7 23 3.5 6 
7.0 280 140 2.57 457b 11.6 23.8 95 2174 983 28.1 14.0 76.0 264 16 153 3D 2.31 129. 7 30 3.6 6 

7.5 300 150 2.75 4738 12.0 23.0 101 Z64 918 25.7 12.9 77.1 LB5 15 193 29 2.18 139. 8 32 3.8 6 
8.0 320 160 2.93 4894 12.4 22.3 106 2343 860 33.8 11.9 78.1 305 I4 202 n 2.08 Mb. 8 34 3.9 7 
8.5 340 170 3.12 5045 12.8 21.6 111 2413 810 22.1 11.0 79.0 323 12 211 26 1.98 195. 9 36 4.0 7 
9.0 360 180 3.r) 5192 13.1 21.0 115 2474 765 20.6 10.3 79.7 348 12 220 25 1.90 162. 9 38 4.1 8 
9.5 380 1% 3.48 535 13.5 20.4 129 2529 725 19.3 9.7 80.3 369 II 218 24 1.83 171. 10 39 4.3 8 

10.0 4CO 200 3.67 5474 13.8 19.9 In 2579 688 18.2 9.1 80.9 3W 10 237 M 1.n 180. 10 41 4.4 8 
10.5 429 210 3.65 5610 14.2 19.4 129 2624 655 17.2 8.6 81.4 411 9 2u M 1.71 186. II 43 4.5 9 
11.0 440 220 4.W 5l43 14.5 19.0 133 2664 6% 16.3 8.1 81.9 431 9 253 22 1.M 1%. 11 44 4.6 9 
11.5 460 P) 4.22 5813 14.8 18.6 137 29’01 5% 15.5 7.7 82.3 452 8 261 21 1.61 204. I2 46 4.7 9 
12.0 480 240 4.40 b4DD 15.2 18.2 140 2735 St3 14.8 7.4 92.6 472 8 269 21 1.57 210. 12 48 4.8 10 

13.0 !iiQ 260 4.77 6347 IS.8 17.5 148 2795 529 13.5 6.7 93.3 513 7 284 20 1.49 227. 13 51 5.0 10 
14.0 560 280 5.13 6484 16.4 16.8 155 2817 491 12.4 6.2 53.8 553 7 300 19 1.42 241. 14 54 5.2 II 
15.0 600 300 150 6714 16.9 16.3 lb2 2891 459 11.5 5.7 84.3 594 6 315 18 1.34 255. 15 57 5.4 I2 
16.0 MO 3X 5.87 6936 17.5 15.7 160 2930 43 10.7 5.4 84.6 634 6 33 17 1.31 272. 16 59 5.6 12 
17.0 6W 340 6.23 7151 18.0 15.3 174 2964 446 10.0 5.0 85.0 675 5 344 17 1.26 303. I6 62 5.8 13 

18.0 720 360 6.60 7360 18.6 14.8 180 29% 382 9.4 4.7 85.3 715 5 358 16 1.22 Ml. 17 65 5.9 13 
19.0 760 380 6.96 7564 19.1 14.4 186 3022 362 8.9 4.4 95.6 755 5 373 16 1.18 313. 18 68 6.1 I4 
20.0 800 400 7.33 7X2 19.6 14.1 192 3016 344 8.4 4.2 85.8 7% 4 Wl 15 1.15 Dl. 19 70 6.3 I4 
25.0 loo0 500 9.lb 8690 21.9 12.6 218 3139 275 6.6 3.3 9.7 PD? 3 456 13 1.01 394. M 83 7.0 17 
31.0 1200 604 11.00 9532 24.0 11.5 241 ZOO 229 5.5 2.7 87.3 1197 3 523 I2 0.91 ra. n 55 1.7 I9 

35.0 1400 700 12.63 10310 25.9 10.6 262 3244 196 4.7 2.3 87.7 1398 2 W? 11 0.84 516. 31 107 8.3 
40.0 Ido0 800 14.66 11036 2?.? 10.0 ZS2 3276 172 4.1 2.0 89.0 1590 2 653 10 0.78 5/o. 35 118 8.9 
45.0 mo 90014.simt 29.3 9.4 300 3302 1W 3.6 1.8 88.2 1798 2 717 10 0.73 618. 39 129 9.4 
50.0 zoo0 1009 18.33 Ia?1 a.9 8.9 317 3322 137 3.2 1.6 88.4 19% 2 730 9 0.69 663. 43 140 10.0 

kvlu lw Iw - lhv/c l/in - 41 ah d dn dw dn hV Icv rkv -- ICI I*v -w- lw - 
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+*+***+**+******,**.,,+i++i+,*,,,,+i+c, 
it213 40 Cr on 56 Fe 

PARAMETERS INDEPENDENT OF BOHBARDINO ENERGY 

ATOHIC NUHBERS: ZP= 20. ZT= 26. ZC= 46.(Pd) 
NEUTRON NUHBERS: NP= 20. NT= 30. NC= 50. 

AP+*i /S= 3.420 AT*+1/3= 3.826 
REDUCED MASS NUMBER- 23.33 AP+AT=AC= 94. 

INTERCICTION RCIDIUS RINT=iG.98 fm RO= 1.52 fm 

MRTTER HALF-DENSITY RADII Efml: 
CP= 3.59 CT= 4.12 CT+CP= 7.71 E= 1.92 

EQUIVALENT SHARP SURFACE RADII Cfnl: 
RP= 3.85 RT= 4.35 

COULOMB RADII Cfml: 
RCP= 3.84 RCT= 4.27 RC=RCP+RCT= 9.11 

7.5 
8.0 
a.5 
9.0 
9.5 

1Bl 105 1.54 3bb7 10.8 38.6 70 1368 967 57.4 33.9 b1.3 140 40 111 65 3.95 71. 4 18 2.7 5 

230 117 1.71 2&b 11.4 36.6 81 lb15 1173 48.7 28.7 65.6 lb7 33 12b 57 3.44 79. 5 20 2.9 5 
9.23 129 1.89 m  12.0 34.9 90 1817 1301 42.4 24.9 b8.8 192 23 138 51 3.W 86. 5 23 3.1 b 
240 140 2.06 423b 12.5 37.4 98 1925 1193 37.5 22.0 71.2 216 24 148 47 2.83 94. 6 25 3.2 b 
2M 19 2.23 44D9 13.0 32.1 lOb 2126 1101 33.7 19.7 73.2 233 21 158 43 2.a 100. 7 27 3.4 7 
280 lb3 2.44 1616 13.5 3Q.9 113 2240 1022 30.6 17.9 74.7 261 19 lb7 41 2.16 108. 7 29 3.5 7 

300 175 2.57 4738 14.0 29.9 120 2i53 954 28.0 lb.4 76.0 2W 17 175 38 2.32 115. 8 31 3.6 8 
320 187 2.74 4W4 14.4 2a9 126 2445 894 25.0 15.1 77.1 304 lb 133 36 2.20 122. 8 33 3.8 8 
340 198 2.91 5015 14.9 23.1 132 2525 842 24.0 14.0 78.0 326 I4 1% 3s 2.10 128. 8 3s 3.9 9 
360 210 3.08 5192 15.3 27.3 138 2597 795 22.3 13.1 78.8 347 13 197 33 2.01 136. 9 37 4.0 9 
380 222 3.26 53% 15.7 2b.b 144 2bbl 75.3 10.9 12.2 79.5 368 12 204 32 1.94 142. 9 33 4.1 10 

BSS-COULOMB POTENTIAL CM&l: 10.0 100 233 3.43 5474 lb.1 25.9 149 2719 715 19.7 11.5 80.2 389 11 211 31 1.87 149. 10 40 4.3 10 
VC(r)-1.438rZP+ZT/r for r>RC 10.5 420 24S 3.60 5610 lb.5 25.3 15) 2771 681 18.6 10.9 80.7 409 11 218 30 1.80 157. 10 42 4.4 10 
VC(r)=VG-K*r++n for r<RC 11.0 440 25-t 3.77 5743 lb.9 24.7 159 2819 650 17.6 10.3 81.2 43l 10 224 27 1.75 162. 11 43 4.5 11 
VO= 129.86 MeV K= .22554 n=2.445 11.5 4b9 268 3.94 5873 17.3 24.1 lb4 2862 622 lb.7 9.8 81.6 451 9 231 28 1.70 170. 11 15 4.6 11 
VCtRINT)= 68.1 MeV 12.0 430 280 4.11 bwo 17.7 23.b lb9 2902 Z9b 15.9 9.3 32.0 471 9 m  27 1.65 175. 12 4b 4.7 12 

FISSION-TKE= 72. MeV 
ASVMM. FISSION-TKE= 70. MeV 

LIQUID DROP PARAMETERS: 
GCIMHCI= 0.949 MeV/fm**Z PROX-FACTOR= 22.87 
L-RLU= 76 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 8.49 MeV/Z**2 

MeV 

13.0 529 3(a 4.Y b247 18.4 22.7 178 2972 550 14.5 8.5 32.7 512 8 249 26 1.54 189. 12 49 4.9 12 
14.0 5bO 327 4.80 b484 19.1 21.9 137 31)32 511 13.4 7.8 33.3 553 7 2bl 25 1.49 202. 13 52 5.1 13 
15.0 bO0 350 5.14 6714 19.8 21.1 195 m  477 12.4 7.2 83.8 593 7 273 24 1.43 213. 14 55 5.3 14 
lb.0 b40 373 5.4 6936 20.4 20.5 203 3129 447 11.5 b.7 W.2 b34 6 z85 23 1.37 225. 15 58 5.5 15 
17.0 bB3 397 5.33 7151 21.0 19.9 210 3169 421 10.8 b.3 84.b b74 b 29b 22 1.32 236. lb bl 5.6 lb 

18.0 720 4m b.17 7340 21.7 19.3 218 3294 397 10.1 5.9 84.9 715 5 307 21 1.8 250. 17 b3 5.8 lb 
19.0 760 443 6.51 7561 22.2 18.8 29.5 323b 376 9.6 5.6 35.2 756 5 318 20 1.24 2b0. 17 66 6.0 17 

MASS EXCESSES CMeV/c**Zl: 20.0 800 W b.6b 77b2 22.8 18.3 232 32b5 357 9.0 5.3 85.5 795 5 329 20 1.20 271. 18 b8 6.1 18 
PROJECTILE: -33.0 TARGET: -61.4 25.0 Iwo m3 a.57 8690 25.5 lb.4 2b3 3373 286 7.1 4.2 86.4 996 4 382 17 1.06 325. 22 81 b.9 21 
COMPOUND NUCLEUS: -78.0 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.82 fm V(RB)= 71.4 nev 
Q-VALUE- -16.4 MeV 
L-CRITICAL= 76. 

1.0 10 23 0.24 1727 5.1 81.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 W 41 0.69 2443 7.2 57.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 120 70 1.03 25% 8.8 47.3 lb 112 0 143.2 98.2 18.4 15 Lo5 0 285 17.70 0. 0 a 2.1 3 
4.0 lb0 93 1.37 34!B 10.2 40.9 58 1058 739 70.2 41.8 54.9 109 51 92 79 4.78 61. 3 14 2.5 4 
4.5 

5.0 
5.5 
6.0 
6.5 
7.0 

24.0 1200 700 10.28 9532 28.0 14.9 292 2445 233 5.9 3.4 87.1 1197 3 434 lb 0.95 375. 26 93 7.5 24 

35.0 MM 817 12.00 1MiO 30.2 13.8 317 2496 201 5.0 2.9 87.5 1397 3 463 14 0.88 425. 30 104 8.2 
40.0 lb00 933 13.71 1lCQb 32.3 12.9 341 3524 173 4.3 2.5 87.8 1598 2 532 13 0.82 472. 34 115 8.7 
43.0 iso0 1050 15.42 11721 34.2 12.2 3b4 m  159 3.8 2.2 88.1 1799 2 JBO 13 0.77 515. 39 125 9.3 
50.0 2ooo llb717.1412371 36.1 11.6 3% 3587 143 3.4 2.0 88.3 19% 2 b27 12 0.72 555. 41 135 9.8 

W214 40 Ca on 63 Cu 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
---------------___------------------------- 

ATOMIC NUMBERS4 ZP= 20. ZT= 29. ZC= 49.(In) 
NF’JTRON NUMBERS: NP= 20. NT= 34. NC= 54. 

cIp*+1/3= 3.420 CIT**1/3= 3.979 
REDUCED MASS NUMBER= 24.47 AP+AT=AC=103. 

INTERACTION RADIUS RINT=11.15 fm RO= 1.51 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.59 CT= 4.31 CT+CP= 7.91 E- 1.96 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.85 RT= 4.53 

COULOMB RADII Cfml: 
RCP= 3.84 RCT= 4.45 RC=RCP+RCT= 8.29 

ESS-COULOMB POTENTIAL CMeVl: 
VC(r)=l.438cZP+ZT/r far r>RC 
VC(r)=VO-K*r**n for r<RC 
VO= 141.68 MeV K= -23002 n=2.451 
VC(RINT)= 74.8 MeV 

FISSION-TKE- 77. MeV 
ASVMM. FISSION-TKE= 74. MeV 

LIQUID DROP PARAMETERS: 
GnMHP.= 0.948 HcV/fm**2 PROX-FACTOR= 23.34 
L-RLD- 77 (ROTCITING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 8.11 M&/Z**2 

HASS EXCESSES CMcV/c*+23: 
PROJECTILE: -33.0 TARGET: -65.2 
COMPGUND NUCLEUS: -75.9 

FUSION RELATED PARAHETERS: 
R-BARRIER= 9.97 fm V(RE)- 78.5 MoV 
Q-VCILUE= -22.3 MeV 
L-CRITICAL= 80. 

HeV 

1.0 40 24 0.33 1727 5.4 
2.0 90 49 0.B 2443 7.6 
3.0 129 73 0.9s 2993 9.3 
4.0 lb0 98 1.31 3457 10.7 
4.5 180 110 1.47 3N7 11.4 

5.0 200 122 1.M 3866 12.0 
5.5 220 135 1.83 4cs 12.5 
b.0 240 147 1.96 42% 13.1 
b.5 260 IS9 2.13 4409 13.6 
7.0 280 171 2.29 457b 14.2 

7.5 3lo 183 2.45 4738 14.7 
8.0 no 196 2.u 4W4 15.1 
8.5 340 208 2.73 945 15.b 
9.0 360 220 2.94 5192 lb.1 
9.5 380 232 3.11 5335 1b.S 

10.0 400 245 3.27 3474 lb.9 
10.5 4s 257 3.43 810 17.3 
11.0 440 269 3.M s743 17.7 
11.5 (60 231 3.76 5873 18.1 
12.0 4W 294 3.93 bC00 18.5 

13.0 Sit? 318 4.25 a47 19.3 
14.0 sbo 343 4.50 b484 w.0 
15.0 MO 367 4.91 6714 20.7 
lb.0 b40 391 5.23 6936 21.4 
17.0 680 4Ib 5.56 7151 Z2.l 

18.0 7% 440 5.89 7240 22.7 
19.0 760 4b5 b.21 7Sb4 22.3 
20.0 800 409 b.W 77b2 23.9 
23,O 1000 bl2 8.18 8690 26.8 
37.0 12w 734 9.81 9532 29.3 

35.0 1404 03 Il.15 10310 31.7 
40.0 1600 979 13.08 1lCOb 33.8 
4s.o leD0 HO1 14.72 11721 35.9 
50.0 2000 1223 lb.33 12371 37.8 

91.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
MA 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
52.7 0 0 0 130.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
45.7 56 949 617 76.6 48.3 51.7 102 58 85 94 5.20 bo. 3 I4 2.4 4 
43.1 72 1234 895 62.1 33.7 59.0 12s 4 lob 76 4.B 66. 4 17 2.6 5 

40.8 82 1551 1118 52.4 32.4 63.8 lb3 37 121 bb 3.62 73. 5 ?o 2.8 b 
33.9 93 1769 12% 4S.4 28.0 b7.3 189 31 133 58 3.23 80. 5 22 3.0 b 
37.3 102 1951 1190 40.1 24.7 70.0 213 27 144 53 2.94 87. 6 25 3.1 7 
R8 111 2104 1098 35.9 22.1 72.1 237 23 157 49 2.72 94. 6 27 3.3 7 
34.5 118 2235 1020 32.5 20.0 73.1 259 21 lb2 16 2.54 100. 7 29 3.4 8 

33.3 126 2249 952 29.7 18.2 75.1 231 19 170 43 2.39 107. 7 31 3.5 8 
32.3 133 2448 892 27.4 lb.8 76.3 303 17 177 41 2.27 113. 8 33 3.7 9 
31.3 139 2525 844 25.4 15.6 77.3 324 lb 134 39 2.lb 129. 8 35 3.8 9 
20.4 143 2613 793 23.6 14.5 78.2 24b 14 191 31 2.07 12b. 9 3 3.9 10 
2p.b 151 2b33 751 22.1 13.6 78.9 361 13 197 36 1.99 133. 9 38 4.0 10 

28.9 157 2745 714 20.8 12.8 79.b 388 12 204 35 1.91 139. 10 40 4.2 11 
23.2 lb2 2841 680 19.7 12.0 80.2 108 12 210 a 1.85 Mb. 10 41 4.3 11 
27.5 lb8 2853 b49 18.6 11.4 80.7 429 11 216 32 1.79 151. 11 43 4.4 12 
lb.9 173 2%0 b2l 17.7 10.8 81.2 450 10 222 31 1.74 158. 11 u 4.5 12 
2b.4 178 2942 595 lb.8 10.3 81.6 470 10 228 31 1.69 165. 11 4b 4.6 12 

25.3 188 3018 549 15.3 9.4 82.3 511 9 239 29 1.60 176. 12 49 4.8 13 
24.4 197 3083 510 14.1 8.6 82.9 E-52 8 250 28 1.52 183. 13 52 5.0 14 
23.6 206 3139 476 13.0 8.0 83.5 593 7 261 26 1.Y 199. 14 54 5.2 15 
22.8 215 3188 44b 12.1 7.4 63.9 b23 7 272 25 1.40 210. IS 57 5.4 lb 
22.2 223 3232 420 11.4 7.0 84.3 b74 b = 24 1.35 220. lb b0 5.5 17 

21.5 23l 3270 396 10.7 6.5 M.7 714 b 292 24 1.30 233. lb 61 5.7 17 
21.0 230 3304 375 10.1 6.2 85.0 75.4 6 302 23 1.26 243. 17 b5 5.9 18 
20.4 26 33% 351 9.5 5.8 85.2 735 5 312 22 1.23 2%. 18 68 b.0 19 
ia 279 3452 m  7.5 4.6 86.3 99b 4 361 19 1.08 305. 22 80 6.8 22 
lb.7 310 3530 333 b.2 3.8 86.9 1197 3 407 18 0.97 3%. 2b 91 7.4 25 

15.4 337 3586 204 5.2 3.2 87.4 1397 3 452 Lb 0.89 396. 29 102 8.0 
14.4 363 3627 170 4.6 2.8 87.7 1594 2 496 15 0.33 440. 33 113 8.6 
13.6 Sb 3699 II 4.0 2.5 @.O 1798 2 539 14 0.78 432. 37 123 9.2 
12.9 409 3685 142 3.b 2.2 BB.2 1998 2 581 13 0.74 520. 41 132 9.7 
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Y215 40 Ca on 92 Mn 

_____________-______----------------------- 

PARAMETERS INDEPENDENT OF BGMB~RDING ENERGY 
------------------------------------------- 

&TONIC NUMBERS: i!P= 20. ZT= 42. ZC= 62. (Sm) 
NEUTRON NUMBERS: NP= 20. NT= SO. NC= 70. 

AP**l/3= 3.420 AT*+i/O= 4.514 
REDUCED MASS NUHBER= 27.88 AP+AT=AC=132. 

INTERACTION RCIDIUS RINT=11.73 fm RO= 1.48 fm 

MATTER HCILF-DENSITY RADII Cfml: 
CP= 3.59 CT- 5.00 CT+CP= 8.59 E= 2.09 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.85 RT= 5.20 

COULOHB RADII Cfnl: 
RCP= 3.84 RCT= 5.08 RC=RCP+RC:T= 8.92 

BSS-COULOMB PGTENTIfiL CM&l: 
VC(r)=l.43S*ZPrZT/r for r>RC 
VC(r)=VO-K+r+rn for r<RC 
VO= 189.82 HIV K= .23401 n=2.490 
VC(RINT)= 103.0 MeV 

FISSION-TKE= 103. McV 
ASYMH. FISSION-TKE= 90. MeV 

LIQUID DRGF’ PCIRAMETERS: 
GplHtlF\= 0.5’45 McV/fn*+2 PRUX-FACTOR= 24.84 MeV 
L-RLD= 73 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARfiMETER C= 7.15 MeV/Z+*2 

MASS EXCESSES LMdJ/c*r21: 
PROJECTILE: -33.0 TFIRGET: -87.5 
COMPOUND NUCLEUS: -56.9 

FUSION RELATED PAReMETERS: 
R-BARRIER=lO.52 fm V(RB)= 108.3 MeV 
Q-VALUE= -63.6 MeV 
L-CRITICC\L= 89. 

1.0 40 28 0.27 1727 6.1 132.3 0 0 0 MO.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 80 56 0.54 2443 8.6 93.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 120 84 0.81 2993 10.6 76.4 0 0 0 lW.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 lb0 112 1.m 3457 12.2 bb.l 39 343 101 118.5 92.8 30.7 ho loo 48 239 9.65 47, 2 10 1.7 3 
4.5 180 125 1.22 3bb7 12.9 b2.4 64 755 4?b 38.4 b5.2 45.3 1% 74 81 147 5.92 53. 3 14 1.9 4 

5.0 200 139 1.35 38M 13.6 59.2 82 1154 776 71.9 51.9 54.1 142 58 102 II6 4.&5 59. 4 18 2.1 4 
5.5 220 153 1.49 4C6S 14.3 56.4 96 144b 1021 b0.9 43.5 59.6 172 4a 118 98 3.95 64. 5 20 2.3 5 
6.0 240 167 1.62 4236 14.9 54.0 :09 1bW 1136 52.9 37.5 63.5 200 40 130 07 3.50 69. 5 23 2.5 b 
6.5 2bO 181 1.76 44W 15.5 51.9 110 1895 1049 4b.9 33.1 b&b 225 35 140 79 3.17 75. 6 25 2.7 7 
7.0 m  195 1.90 4576 lb.1 50.0 130 2071 974 42.1 29.7 69.0 250 30 148 73 2.92 80. b 27 2.8 8 

7.5 3CO 209 2.m 4733 lb.7 48.3 139 2223 909 38.2 26.9 70.9 273 27 15b 68 2.72 85. 7 29 3.0 8 
8.0 320 223 2.17 4W4 17.2 46.8 143 m  352 35.0 24.6 72.5 296 24 163 64 2.56 90. 7 31 3.1 9 
8.5 340 217 2.r) 5045 17.8 45.4 157 2474 902 32.3 22.6 73.9 318 22 169 M) 2.42 95. 8 32 3.2 10 
9.0 360 251 2.U 5192 18.3 U.l lb5 2578 757 30.0 21.0 75.0 340 m  175 57 2.3 101. 8 34 3.4 IO 
9.5 380 265 2.57 5335 18.8 42.9 172 2671 717 28.0 19.6 76.0 361 19 180 55 2.m 105. 9 Y  3.5 II 

10.0 m  279 2.71 5474 19.3 41.8 190 2755 b31 26.2 18.4 76.9 383 17 lab 53 2.11 111. 9 37 3.6 II 
10.5 420 293 2.34 5610 19.8 40.8 187 2831 b49 24.7 17.3 77.7 404 Lb 191 51 2.03 116. 10 39 3.7 12 
11.0 440 307 2.93 51U 20.2 39.9 193 25QO 619 2%3 lb.3 73.3 425 1s 196 49 1.96 121. 10 40 3.8 12 
11.5 4bO 321 3.11 5373 20.7 39.0 200 2963 593 22.1 15.4 79.0 44b 14 200 47 I.90 126. 10 42 3.9 13 
12.0 4m 335 3.25 boo0 21.1 33.2 2% 3020 568 21.0 14.7 79.5 4b7 13 m5 44 I.84 130. I1 43 4.1 14 

13.0 520 3b2 3.52 07 22.0 35.7 218 3122 524 19.1 13.3 80.5 508 12 214 43 1.74 140. I2 4h 4.3 15 
14.0 564 390 3.79 6484 22.8 35.3 230 3209 487 17.5 12.2 81.2 549 11 223 41 1.65 149. 12 49 4.4 lb 
15.0 600 418 4.M 6714 23.6 34.2 244 32& 454 lb.2 11.3 81.9 $90 10 231 39 1.59 153. 13 51 4.4 17 
16.0 b40 44b 4.33 6936 24.4 23.1 251 3351 42b 15.0 10.5 82.5 631 9 239 38 1.51 167. 14 54 4.8 18 
17.0 680 474 4.M) 7151 25.1 32.1 261 3409 401 14.0 9.3 83.0 671 9 247 L% 1.45 176. 1s 57 5.0 19 

18.0 720 502 4.87 7360 15.9 31.2 271 34bl 378 13.1 9.2 33.4 712 8 254 35 I.40 185. lb 59 5.2 m  
19.0 760 53l 5.14 7554 26.6 30.3 280 3507 353 12.4 8.6 33.8 753 7 262 34 I.36 195. lb 61 5.3 m  
20.0 000 558 5.42 7762 27.3 29.6 289 3J19 340 11.7 8.2 84.2 793 7 269 33 1.31 204. 17 b4 5.5 21 
25.0 1000 697 6.77 8690 30.5 26.5 3M 370b 272 9.2 6.4 85.4 955 5 305 29 1.15 245. 21 75 6.2 25 
30.0 lzo0 Wb 8.12 9532 33.4 24.1 367 3811 227 7.5 5.3 86.2 1194 4 353 26 I.03 M. 24 8b 6.8 2-Y 

35.0 1489 976 9.4810310 36.1 22.4 40, m  194 b.4 4.5 86.8 1396 4 370 24 0.95 321. 23 97 7.4 
40.0 lb00 1115 10.83 11@3b 38.6 20.9 431 3942 170 5.6 3.9 87.2 lS97 3 401 2 0.88 3% 31 107 8.0 
45.0 1300 125512.1811721 40.9 19.7 4bO 3% 151 4.9 3.4 87.5 1797 3 431 21 0.83 388. 0 116 8.5 
50.0 2W 1394 13.54 12371 43.1 18.7 487 4020 136 4.4 3.1 87.8 199% 2 4bl 19 0.78 418. 33 12% 9.0 

Y21.5 40 Ca on 1OB As 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

F)TOMIC NUMBERS: ZP= 20. ZT= 47. ZC= 67.(Ho) 
NEUTRON NUMBERS: NP= 20. NT= 61. NC= 81. 

AP**l/3= 3.420 CIT**1/3= 4.762 
REDUCED MCISS NUMBER= 29.19 AP+AT=AC=14!3. 

INTERACTION RADIUS RINT=12.00 fm RO= 1.47 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.59 CT= 5.32 CT+CP= 8.91 ?= 2.14 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 3.85 RT= 5.50 

COULOMB RADII Cfml: 
RCP= 3.84 RCT= 5.34 RC=RCP+RCT= 9.1X 

BSS-COULGMB POTENTIAL CMeVl: 
VC(r)=1.438+ZP+ZT/r for r>RC 
VC(r)=VO-K*r++n for r<RC 
VO= 204.03 HeV K= .22734 n=Z.SOb 
VC(RINT)= 112.6 MeV 

FISSION-TKE= 113. MeV 
ASYMM. FISSION-TKE= 95. MeV 

LIQUID DROP PARAMETERS: 
GAtlblcI= 0.937 McV/fm**Z PROX-FACTOR= 25.24 MeV 
L-RLD- 75 (ROTCITING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 6.84 MeV/Zx*2 

MASS EXCESSES CMeV/c*rZlr 
PROJECTILE: -33.0 TARGET: -87.6 
CONPOUND NUCLEUS: -59.8 

FUSION RELATED PARAIIETERSX 
R-BARRIER=lO.77 Cm V(RR)= 118.2 ileV 
B-VC\LUE- -60.8 McV 
L-CRITICAL= 94. 

1.0 40 29 0.26 1727 6.4 143.0 0 0 0 180.0 180.0 0.0 0 0 0 
2.0 80 58 0.52 2443 9.0 104.7 0 0 0 180.0 180.0 0.0 0 0 0 
3.0 im 88 0.78 25% 11.1 65.5 0 0 183.0 130.0 0.0 0 0 0 
4.0 1M 117 l.oI 3457 12.8 74.0 28 1,” 0 138.2 119.4 20.9 50 110 xi 
4.5 

7.0 ZBO 

180 

2W 

131 1.17 

1.81 

3667 

4576 

13.5 

lb.9 

69.8 

55.9 136 

bl 

2051 

MO 

5.0 200 Mb 1.3 3866 14.3 bb.2 82 1053 
5.5 2% 161 1.43 m  15.0 63.1 93 1373 
6.0 240 175 1.55 4236 15.6 64.4 112 lb39 
6.5 2M 190 1.66 4449 lb.3 58.1 11 1844 

999 U.8 3.1 (7.6 248 32 143 

365 97.6 76.5 41.2 100 80 74 

693 78.1 59.5 51.0 137 & 97 
961 b5.b 49.3 57.2 lb9 51 113 

llbb 9.7 42.3 41.6 197 43 125 
1076 Jo.0 37.1 65.0 223 37 135 

7.5 300 219 1.94 4738 17.5 54.0 Mb 2?23 
8.0 320 234 2.07 4W4 18.1 52.3 156 23b9 
8.5 340 248 2.20 5045 18.6 50.8 lb5 2497 
9.0 360 2b3 2.33 5192 19.2 49.3 174 2611 
9.5 380 277 2.Y 523 19.7 48.0 182 2713 

10.0 4W 292 2.59 5474 20.2 4b.8 190 2805 
10.5 420 306 2.72 5610 20.7 4.7 in isw 
11.0 440 321 2.85 5743 21.2 U.6 2t6 29b4 
11.5 160 3& 2.pB 5373 21.7 43.6 212 3CQ2 
12.0 4@ 350 3.11 Woo 22.1 42.7 219 30% 

13.0 520 379 3.37 b247 23.0 41.1 232 3207 
14.0 5t4 409 3.63 MB) 23.9 39.6 2u 3302 
15.0 boo 438 3.89 6714 24.7 3&2 256 3385 
16.0 b44 4b7 4.15 6936 25.5 37.0 267 345-I 
17.0 bB0 496 4.41 7151 26.3 35.9 278 3Jzl 

l&O 720 525 4.M 73M 27.1 34.9 288 3577 
19.0 760 m  4.92 7% 27.0 34.0 290 3628 
20.0 WI 504 5.18 7762 20.6 33.1 308 X74 
25.0 1OVJ 733 6.48 8590 31.9 29.6 552 334b 
30.0 1200 876 7.77 9532 35.0 27.0 392 3961 

35.0 1400 1072 9.07 lWl0 37.8 25.0 427 4043 
40.0 lb00 1168 10.37 lllm 40.4 23.4 4bl 4105 
45.0 lax, 1314 11.&d 11721 42.8 22.1 491 4152 
50.0 moo 1459 12.96 i23n 45.1 20.9 520 41~) 

kvll! nrv kv - wuc l/h - n * 

933 40.6 S.0 69.7 272 m  150 
874 37.1 27.3 71.4 m  26 157 
623 34.2 25.2 72.9 317 23 162 
777 31.7 23.3 74.1 339 21 168 
7% 29.6 21.7 75.2 360 m  173 

bW n.7 20.3 76.1 3a2 18 178 
Mb 26.1 19.1 77.0 403 17 183 
636 24.6 18.0 77.7 424 lb 187 
Me 23.3 17.1 73.4 u5 15 191 
583 22.1 lb.2 78.9 4bb I4 155 

533 20.1 14.7 79.9 508 12 m3 
4W 18.4 13.5 80.8 549 11 211 
166 17.0 12.4 81.5 590 10 218 
437 15.8 11.5 82.1 630 IO 225 
411 14.7 10.8 32.b 671 9 232 

388 13.8 10.1 83.1 712 8 239 
36% 13.0 9.5 63.5 752 8 245 
349 12.3 9.0 33.9 793 7 252 
279 9.b 7.0 35.2 994 b 2S 
233 7.9 5.8 86.1 1lR 4 311 

199 6.7 4.9 86.7 1396 4 333 
174 5.8 4.2 87.1 1597 3 3% 
195 5.1 3.8 37.4 1797 3 391 
139 4.6 3.4 87.7 1997 3 416 

- ----- 
d tkr dn 4e¶ Rev )*v lkv 

165 6.W 47. 3 14 2.0 4 

139 5.09 52. 4 17 2.1 5 
116 4.24 57. 5 20 2.3 b 
101 3.71 62. 5 22 2.5 7 
91 3.34 bb. b 24 2.6 8 
84 3.06 71. b 1 2.8 9 

78 2.35 W. 7 28 2.9 10 
73 2.67 81. 7 30 3.1 10 
69 2.52 35. 8 31 3.2 11 
65 2.39 89. 8 33 3.3 12 
62 2.29 94. 9 35 3.4 13 

60 2.19 99. 9 36 3.5 13 
57 2.11 103. 9 38 3.6 14 
55 2.03 107. 10 39 3.8 15 
54 1.96 112. 10 41 3.9 15 
52 1.90 116. 11 42 4.0 lb 

49 1.80 124. 11 45 4.2 17 
46 1.70 133. 12 47 4.3 18 
u 1.63 141. 13 50 4.5 19 
42 1.56 150. 14 Y  4.7 20 
41 1.50 158. 14 55 4.9 21 

39 1.u 1M. 15 57 5.0 22 
W 1.39 173. 16 bO 5.2 i-3 
37 1.35 181. 17 62 5.3 24 
32 1.18 217. 20 73 6.0 29 
29 1.06 252. 24 84 6.b 33 

27 0.97 2&. 27 94 7.2 
25 0.90 315. 31 104 7.7 
23 0.85 345. 34 113 8.2 
22 0.80 372. 23 122 8.7 

---__--__- 
-- “PI I*v -i!&- lkv - 
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____________________----------------------- 

PCIRCIEETERS INDEPENDENT OF BGllB4RDING ENERGY 
_________________--_----------------------- 

ATOHIC NUMBERSI ZP= 20. ZT= 58. ZC= 7B.(Pt) 
NEUTRON NUMBERS NP= 20, NT= 82. NC-102. 

nP*c, /3- 3.420 ATr+l/3= 5.192 

ah 811s Em EalAc . k Elk lJRX8U9WlsaSW+lW-lP S’-LTEpQpE141EFWElII’ TUI E+REN-EHlDF’lW 

1.0 40 31 0.33 1727 6.8 182.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 80 62 0.46 2443 9.6 129.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 120 93 0.70 2993 11.8 K&s 0 0 0 180.0 al.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
4.0 160 124 0.93 3457 13.6 91.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 180 143 1.05 3bb7 14.4 861 37 221 0 133.1 118.6 23.4 75 10s 5l 410 12.32 0. 2 11 1.5 4 

RED&ii MASS NUMBER= 31.11 CIP+AT=AC=l80. 
5.0 200 156 1.lb 38M 15.2 81.7 71 6% 391 98.3 81.9 43.9 121 W 83 218 6.77 43. 3 15 1.7 5 

INTERWTIGN RADIUS RINT=l2.47 fm RO= 1.45 fm S.5 20 171 1.23 4@S 16.0 77.9 93 1083 714 89.1 65.1 50.0 157 63 103 167 5.16 47. 4 18 I.9 6 
6.0 240 187 1.37 423s lb.7 74.6 110 1103 9M b8.1 54.6 56.0 188 52 117 140 4.33 51. 5 24 2.1 7 

MCITTER HALF-DENSITY RADII Cfml: 63 244 m  1.51 1(09 17.3 71.6 i2b 1674 109J 59.4 47.3 60.3 21b 44 127 i23 3.81 $6 6 23 2.3 8 
CP= 3.59 CT= 5.87 CT+CP= 9.47 6 2.23 7.0 2@ 218 l.b3 4576 18.0 69.0 139 1% 930 52.8 41.8 b3.6 242 34 136 111 3.43 59. 6 25 2.4 10 

EQUIWLENT SHARP SURFWE RADII Cfml: 
RP= 3.85 RT= 6.04 

COULOMB RADII Cfml: 
RCP- 3.84 RCT= 5.82 RC=RCP+RCT= 9.66 

BSS-CGULGtlB POTENTIAL CMcVlr 
VC(r)=1.43BrZP*ZT/r for r>RC 
VC(r)=VO-K*r+rn for r<RC 
VO= 240.68 MeV K= .21318 n~2.542 
VC(RINT)= 133.8 HeV 

380 296 2.21 sm 21.0 59.3 193 2b97 722 34.1 2b.7 73.0 

409 311 2.32 5474 21.5 57.8 201 2807 6% 31.9 24.9 74.1 
4zQ 327 2.44 5610 220 54.4 211 2937 b53 29.9 23.4 75.0 
440 342 2.5b 5743 22.6 55.1 219 29B b23 2112 22.0 75.9 
460 356 2.b7 5873 23.1 53.9 228 3001 5% 2b.b 20.8 76.7 
480 373 2.79 bb@ 23.6 52.7 235 3157 571 25.3 19.7 77.4 

520 404 3.02 b2)7 24.5 50.7 250 3291 527 22.9 17.9 78.5 
340 436 3.21 Mm 25.5 48.8 264 34% 490 20.9 lb.3 79.5 

506 14 192 b2 1.91 103. I1 43 3.8 20 
547 13 1% 59 1.81 110. 12 45 3.9 21 

FISSIUN-TKE- 138. McV 13.0 
ASYMtl. FISSION-TKE= 105. MeV 14.0 

15.0 b40 4b7 3.49 6714 2b.4 47.2 277 3505 457 19.3 15.0 89.4 5% 12 2ol 56 1.72 117. 13 4 4.1 22 
LIQUID DROP PARCIMETERS: lb.0 b4O W 3.72 69% 27.2 45.7 294 3593 424 17.9 139 81.1 629 11 210 S3 l.b-5 123. 13 50 4.3 24 

7.5 
8.0 
8.5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

300 m  I.74 472a lab t&7 152 2106 914 47.3 37.5 M-3 
3ZO 249 1.86 4894 19.2 M.6 lb3 2282 857 43.2 34.0 b8.4 
310 264 1.98 5045 19.8 b2.b 174 zub 807 39.7 31.2 70.2 
%o 280 2.09 5192 20.4 bQ.9 la4 2574 7b2 34.7 28.8 71.7 

264 34 143 102 3.15 b3. 7 26 2.5 10 
290 30 150 95 2.93 67. 7 28 2.7 11 
313 27 155 89 2.75 70. 7 30 2.8 12 
335 25 161 84 2.60 74. 8 31 2.9 13 
351 a 165 80 2.47 73. 8 33 3.0 14 

379 21 170 77 2.36 81. 9 34 3.2 15 
401 19 174 73 2.26 85. 9 3b 3.3 lb 
422 18 178 71 2.18 88. 10 37 3.4 17 
443 17 181 60 2.10 92. 10 39 3.5 18 
w lb 1% bb 2.(13 96. 10 40 3.6 18 

GAMMW 0.922 MeV/fm+i2 PROX-FACTOR= 25.81 MeV 17.0 b@l 52? 3.95 7151 zB.1 44.3 342 3669 4G3 16.7 13.0 81.7 670 IO 216 51 1.50 130. 14 52 4.4 25 
L-RLD= 77 (ROTL)TING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- b.43 MrV/Z**:! ia0 720 560 4.18 7360 28.9 43.1 314 3733 ?a1 15.6 12.2 8Z.2 711 9 221 49 1.32 137. 15 55 4.6 26 

19.0 760 591 4.42 7561 29.7 41.9 325 3799 361 14.7 11.4 82.7 751 9 Z?b 40 1.47 143. 15 51 4.7 27 
MASS EXCESSES CMcV/c*+21: m.0 800 bn 4.65 7762 3Q.4 40.8 336 i-654 343 13.9 10.8 83.1 792 8 231 46 1.42 150. lb 59 4.9 23 
PROJECTILE: -33.0 TARGET: -88.2 Z5.0 LOW 778 5.81 8b% 34.0 3b.5 386 4M2 274 10.8 8.4 81.6 994 6 2% 40 1.24 181. 24 70 5.5 33 
COMPOUND NUCLEUS: -34.0 39.0 1100 9% 6.97 %B 37.3 33.3 4ZN 4201 Pe 8.9 6.9 85.6 11% 5 278 36 1.11 210. 23 80 6.1 38 

FUSIGN RELATED PIRAMETERS: 35.0 1400 1W 8.14 1iQlO 40.3 30.9 470 4X0 I% 7.5 5.8 86.2 1396 4 300 33 I.02 237. 26 W 6.7 
R-BARRIER=l1.21 fm V(RB)= 140.1 MeV 40.0 lb00 1244 9.30 11036 43.0 28.9 507 4374 171 6.5 5.1 86.7 159b 4 320 31 0.94 263. 39 99 7.2 
Q-VALUE= -87.2 rlev 45.0 leo0 1100 1O.Y 11721 45.6 27.2 541 4431 152 5.8 4.5 87.1 1797 3 340 29 0.88 289. 33 IW 7.6 
L-CRITICAL= 100. 9.0 2ow 1566 1l.U 12371 48.1 25.8 573 4477 137 5.2 4.0 87.4 lW7 3 359 27 0.83 311. 36 117 ai 

X21S 40 Ca on 154 Sm 

_______----_____________________________--- 

PCIRAMETERS INDEPENDENT OF BONBARDING ENERGY 
-______----_-----___~~~~~~~~~~~~~~~~~~~~--~ 

CITOWIC NUMBERS: zp= 20. ZT= &2. ZC= 82.(Pbl 
NEUTRON NUMBERS: NP= 20. NT= 92. NC=112. 

APC+1/3= 3.420 ATr+l/3= 5.360 

4ocaon1MEa 40 a OA 154 sa 

Euu ELmBliEaw P t ETll LMISMSFlSWX9lW4.9 W.TEP-WEhllTETA’ T&l EzREN-ENlElP!Ul 

1.0 44 32 0.23 1727 6.9 195.3 0 0 0 130.0 189.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 80 64 0.15 2443 9.8 lJB.1 0 0 0 186.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 120 95 0.68 2593 12.0 112.7 0 0 0 IUD.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 lb0 Ii7 0.99 3457 13.9 97.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 180 143 1.01 3667 14.7 92.0 20 67 0 155.0 Mb.8 12.5 68 112 47 7% 24.59 0. 2 11 1.6 5 

REDUCED MASS NUllBER= 31.75 AP+PIT=AC=l94. 

INTERACTION RADIUS RINT=12.65 fm RO= 1.44 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 3.59 CT= 4.OY CT+CP= 9.68 C= 2.24 

EQUIVALENT SHARP SURFACE RCIDII Cfml: 
RP= 3.85 RT= 6.25 

COULOMB RADII Ifml: 
RCP= 3.84 RCT= 6.00 RC=RCP+RCT= 9.84 

BSS-CUULUMB POTENTIAL CM&l: 
VC(r)=l.438*ZP*ZT/r for r>RC 
VC(r)=VO-Krriin for r<RC 
VO= 252.21 MeV K= .20&07 n=2.555 
VC(RINT)= 141.0 MeV 

FISSII-IN-TKE- 147. Me” _____.. ..- _ _. - 
ASYMM. FISSION-TKE= 108. McV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.911 MeV/fm**il PROX-FACTOR= 25.87 IleV 
L-RLD= 79 (RGTCITING LIQUID DRUP LIMIT) 
STIFFNESS PARAMETER C= 6.31 MeV/Z**2 

MASS EXCESSES Ci’leV/c+*23: 
PROJECTILE: -33.0 TARGET1 -72.1 
COMPOUND NUCLEUS: -24.4 

FUSION RELATED PPlRAMETERS: 
R-BARRIER=ll.38 fm V(RB)= 147.4 
Q-VALUE= -80.7 MeV 
L-CRITICAL= 101. 

MCSV 

5.0 
5.5 
6.0 
45 
7.0 

7.5 
8.0 
8.5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

13.0 

200 

487 

159 

21.8 

1.13 

17.3 

38M 

79.1 

l!kS 87.3 b5 574 z89 ltd.3 91.3 36.8 
220 175 1.24 

454 

4@55 

20.0 

lb.3 

15.9 

83.3 

80.0 

90 965 633 65.4 71.2 47.3 
24Q 1% I.% 42% 17.0 

426 

79.7 

18.6 

iw 

14.8 

1325 

80.7 

919 72.1 59.2 53.9 
2b0 206 I.# 44W 17.7 76.6 126 

401 

1613 

17.3 

1949 

13.8 

&Lb 

81.3 

51.0 56.7 
280 222 1.58 4576 18.4 73.8 144 lab0 974 

379 

55.5 

lb.2 

44.9 

12.9 

b2.3 

81.9 

300 238 1.69 47% 19.0 71.3 153 X73 909 49.8 

399 

40.2 

15.2 

b5.1 
320 

12.1 

2% 

32.4 

1.80 4894 19.6 69.0 I& 2260 853 45.3 3b.4 67.4 
340 

341 

270 

14.4 

1.91 

11.4 

SO45 

82.8 

20.2 67.0 177 2424 802 41.5 33.3 69.3 
369 2% 2.03 

272 

5192 

11.2 

29.8 

8.9 

b5.i 

84.4 

187 2570 7% a3 30.7 70.9 
380 372 2.14 5335 21.4 

227 

h3.3 

9.2 

I97 

7.3 

2701 

85.4 

718 35.6 28.5 72.2 

406 318 2.25 5474 22.0 61.7 207 

194 

2818 

7.8 

b82 

6.2 

33.2 

86.1 

26.6 73.4 
4% ?B 2.3b YIO 22.5 b0.3 216 2924 

im 

b49 

b-7 

31.2 

5.4 

24.9 

8b.b 

74.4 
446 349 2.49 5743 23.0 s.9 225 3921 bn 

151 

29.3 

6.0 

23.4 

4.7 

75.3 

87.0 

160 365 2.59 5873 23.6 57.6 233 3109 593 

136 

27.7 

5.3 

22.1 

4.2 

76.1 
M 

87.3 

381 2.70 bOO0 24.1 56.4 241 3190 W 2b.3 21.0 76.9 

520 413 2.93 b247 25.0 54.2 257 33s 524 23.8 19.0 78.1 
14.0 560 445 3.15 MM 2b.o 52.2 271 34% 
15.0 600 476 839 6714 16.9 50.4 285 3561 
lb0 MO 508 3.60 69% 27.8 48.8 299 3653 
17.0 bm 540 3.83 71% 28.6 47.4 311 3735 

18.0 7m 5.72 4.% 7340 29.5 46.0 323 3407 
19.0 7bO bo3 4.24 75b4 39.3 U.8 335 3872 
20.0 800 6s 4.50 7762 31.1 43.7 246 3m 
a0 loo0 794 5.63 8b% M.7 39.1 398 4152 
30.0 1200 953 6.M 9592 38.0 35.6 444 43X 

ss.0 14w 1111 7.88 lb310 41.1 33.0 4eb 44% 
40.0 IWO lm, 9.01 llab 43.9 30.9 524 4484 
45.0 1800 1429 10.13 11721 16.6 29.1 559 4SS 
Jo.0 2900 1588 11.2b 12371 49.1 27.6 593 4594 

116 84 w 261 

547 

7-M 

13 

40. 

194 

3 

63 

14 

1.65 

1.8 

102. 

6 
154 

12 

bb 

44 

loo 

3.9 

1% 

23 

5.57 44. 4 17 

5BB 

2.0 

12 

7 
1% 

199 

% 

64 

114 

1.76 

156 

108. 

4.59 

12 

47. 

47 

5 

4.0 

2S 

1 

2.1 8 
214 4b 

629 

1% 

II 

136 

205 

3.97 

57 

51. 

I.@ 

5 

114. 

22 

13 

2.3 

49 

10 
2M 

4.2 

44 

26 

134 122 3.58 54. 

b70 

6 

10 

24 

210 

2.4 

53 

I1 

26!5 

1.61 

35 

121. 

141 

14 

112 

Sl 

3.27 

4.4 

58. 

27 

6 2b 2.5 I2 
289 

711 

31 

9 

148 

215 

1M 

53 

3.03 

1.55 12b. 

b2. 

15 

7 24 

51 

2.7 

4.5 

13 

29 

312 28 153 97 

751 

2.84 

9 

65. 

220 

7 

51 

29 

1.50 

2.8 

132. 

14 
m  

15 

25 

56 

158 

4.6 

91 

3l 

2.68 &. 8 31 

792 

2.9 

8 

15 
%I 

225 

23 

49 

lb3 

1.45 

87 

1.39. 

2.54 

lb 

72. 

58 

8 

4.8 

32 

31 

3.0 lb 

379 21 

%4 

lb7 

6 

83 

247 

2.43 

43 

76. 

1.26 

9 

It& 

34 

19 

3.1 

be 

lb 
400 

5.4 

20 

56 

171 W 2.P 79. 

11% 

9 

5 

35 

268 

3.2 

39 

17 

2 

1.13 

18 17 

1%. 

174 173 

23 

76 73 

73 

2.23 2.15 

6.0 

82. a. 

41 

10 9 36 38 3.3 3.4 18 19 

1396 

464 lb 

4 237 

181 71 

35 

2.04 

1.m 220. 

89. 

26 

10 39 

BB 

3.5 

6.5 

20 

506 14 1% 

is9b 

67 

4 

I.96 

3ob 

95. 

33 

11 

0.96 

42 

243. 

3.7 

29 

22 

97 7.0 
1797 3 324 31 0.90 268. 13 lob 7.5 
1997 3 341 29 0.85 289. 36 114 7.9 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

**********,************************************* * 

8219 40 ca on lb5 Ho 

____________-___--__----------------------- 

PARlNETERS INMPENDENT OF BGHB~ROING ENERGY 
_________--____---------------------------- 

ATGMIC NURSERS ZP= 20. ZT= 67. ZC= 37.tFt.1 
NEUTRON NUNBERS: NP= 20. NT= 98. NC=llS. 

fip*r1/3= 3.420 ATiif/3= 5.485 
REDUCED MASS NUMBER= 32.20 AP+AT=AC-205. 

INTERACTION RPlDIUS RINT=l2.7B fm RO= 1.44 fm 

MATTER HCILF-DENSITY Rho11 Lfml: 
CP= 3.59 CT= 4.25 CT+CP= 9.84 F= 2.28 

EQUIVFILENT SHARP SURFACE RADII Cfml: 
RP= 3.85 RT= 6.41 

CGULONB RADII Cfml: 
RCP= 3.84 RCT- 6.15 RC=RCP+RCT= 9.99 

BSS-COULOMB POTENTIAL CM&I: 
Vc(r1=1.438+ZP+ZT/r for r>RC 
VC(r)=VO-tc*rr*n for r.:RC 
VO= 267.81 McV K= .20168 n=2.571 
VC(RINT)= 150.8 MeV 

FISSION-TKE- 160. MeV 
QSYNN. FISSION-TKE= 113. mev 

LIQUID DROP PFIRAMETERS: 
GAMMA= 0.913 tleV/ffn**Z PROX-FACTOR= 26.17 
L-RLD= 72 (ROTCITING LIQUID DROP LIMIT) 
STIFFNESS PZ)RL~HETER c.= 6.22 rnev/z*+Z 

MASS EXCESSES CMIV/c*+Z>: 
PROJECTILE: -33.0 TARGET: -63.7 
COMPOUNO NUCLEUS: -0.8 

FUSION RELPlTEO PARAMETERS: 
R-BARRIER=il.SO fm V(RB)= 157.7 NeV 
Q-VCILUE= -95.9 rlev 
L-CRITICAL= 100. 

mev 

4oar lea 40 a 0” lb5 lb 

wr eA8mla3w P k ETA l.lW98yRWJSWOlWP W-LloLQEl4lBpplt3A’ T#J E-wBl-Bl7BPlllT 

1.0 40 32 0.21 I727 7.0 211.0 0 0 0 180.0 IBQ.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 80 M 0.43 2443 10.0 149.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 110 97 0.M 2993 12.2 121.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 lb0 129 0.85 N57 14.1 165 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 180 145 0.96 3s7 14.9 99.3 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 200 lb1 1.07 = 15.7 94.4 50 333 84 123.9 110.8 28.0 102 90 69 374 10.35 38. 3 13 1.6 5 
5.5 220 177 1.17 4055 lb.5 90.0 81 77b 454 95.9 82.1 42.0 1U 7b % Z3 b.42 42. 4 lb 1.0 b 
b.0 240 193 I.28 4236 17.2 8bsl 103 1144 762 79.8 t&9 50.1 178 b2 110 184 5.06 45. 5 19 1.9 8 
b.5 244 20s 1.39 4409 18.0 828 121 lm 10% 08.7 57.0 55.7 206 52 123 157 4.29 48. 5 21 2.1 9 
7.0 28D 325 1.49 45lb 18.6 79.7 137 1720 928 bO.5 49.8 59.8 235 45 132 139 3.8) 52. b 23 2.2 10 

7.5 300 241 1.40 4738 19.3 77.0 151 1950 8H 54.1 44.3 63.0 261 39 140 124 3.43 55. 6 25 2.4 11 
8.0 3% 250 1.71 4894 19.9 74.6 lb4 2151 812 49.0 40.0 b55.5 205 35 147 lib 3.18 59. 7 27 2.5 12 
8.5 340 274 1.82 5045 20.5 72.4 176 23iS 764 44.8 36.5 67.) 309 31 Is3 100 2.96 b2. 7 29 2.6 13 
9.0 360 2% 1.92 5192 21.1 70.3 187 24% 722 41.2 33.5 b9.4 332 ZB 158 102 2.78 bs. 8 30 2.8 14 
9.5 380 ?S4 2.03 53% 21.7 68.5 197 2b2b b84 30.2 31.1 70.9 354 26 lb2 96 2.63 69. 8 32 2.9 I5 

10.0 4% 372 2.14 5474 22.3 bba7 207 2753 b50 35.7 28.9 72.2 37b 24 lb7 91 2.51 72. 9 23 3.0 lb 
10.5 420 3N 2.24 5610 22.8 b5.1 217 2367 619 33.4 27.1 73.3 396 22 171 87 2.40 75. 9 34 3.1 17 
11.0 & 35) 2.35 5743 23.4 b3.b 2% 2971 590 31.4 25.4 74.3 420 20 174 8) 2.33 78. 9 36 3.2 10 
11.5 440 370 2.46 5373 23.9 b2.2 235 3%6 565 29.7 24.0 75.2 Ul 19 170 81 2.21 %‘. 10 37 3.3 18 
12.0 480 38b 2.56 MOO 24.4 60.9 243 3153 541 28.1 22.7 75.9 162 18 181 78 2.14 ES. 10 33 3.4 I9 

13.0 530 419 2.78 6347 a.4 56.5 259 3307 5% 25.4 20.5 77.3 504 lb 187 73 2.00 91. 11 41 3.5 21 
14.0 540 451 2.99 b@4 2b.3 5b.4 275 3439 4b4 B.2 18.7 78.4 54b 14 1% b9 1.89 97. 12 43 3.7 22 
15.0 MO 483 120 6714 27.3 54.5 289 3351 433 21.3 17.2 79.3 587 13 199 M 1.80 103. 12 4b 3.9 24 
lb.0 MO 515 3.42 b93b 28.2 52.7 303 3053 406 19.8 15.9 80.1 b2S 12 204 63 1.72 110. 13 40 4.0 25 
17.0 680 547 3.63 7151 29.0 51.2 316 3741 382 18.4 14.8 80.8 409 II 209 b0 1.65 115. I4 51 4.2 27 

18.0 720 580 3.84 7360 29.9 49.7 320 3819 341 17.2 13.9 81.4 710 10 214 58 1.58 121. 14 u 4.3 23 
19.0 760 612 4.06 7504 30.7 48.4 341 3339 342 lb.2 13.0 81.9 751 9 219 56 1.53 127. 15 55 4.5 Jo 
20.0 800 bU 4.27 7761 31.5 47.2 352 3952 325 15.3 12.3 0.4 791 9 2ZJ 54 1.43 132. 1b 57 4.6 31 
25.0 loo0 845 5.34 M 35.2 42.2 4% 4l% 2bO 11.9 9.6 84.1 993 7 2u 47 1.28 NO. 19 b7 5.3 37 
30.0 1200 966 b.41 Pm 38.6 33.5 453 4SO 216 9.7 7.8 05.1 1195 5 2b4 42 1.15 1%. 23 77 5.8 42 

35.0 14% 1127 7.47 It010 41.7 =7 4% 44b3 155 8.2 Lb 85.9 13% 5 282 38 1.0 212. 26 87 b.3 
40.0 NO0 1230 8.5411036 U.5 33.4 5% 4546 lb2 7.1 5.7 86.4 1596 4 300 36 0.97 234. 29 96 6.8 
45.0 l&N 1449 9.61 11721 47.2 31.5 5’1 4014 IU b.3 5.1 05.8 1797 3 317 33 0.91 zil. 32 104 7.3 
50.0 2003 lb10 10.40 12S71 49.8 29.0 006 4bb7 133 5.b 4.5 87.2 I997 3 Pj 31 0.04 270. 35 113 7.7 

w220 45, Ca on 181 Ta 

-_____--_-___----_------------------------- 
P&R&METERS INDEPENDENT OF BOMBAROING ENERGY 

CITONIC NUIIBERS: zp= 20. ZT= 73. ZC= 93. (NP) 
NEUTRON NUNBERS: NP= 20. NT=108. NC=128. 

FIp+*1/3= 3.420 AT**1/3= 5.457 
REDUCED mms NUMBER= 32.76 w+~T=~c=221. 

INTERACTION RADIUS R1NT~l2.9’7 fm HO= 1.43 fm 

MCITTER HALF-OENSITY RADII Cfml: 
CP= 3.59 CT= 6.47 CT+CP=10.06 c= 2.31 

EQUIVALENT SHARP SURFACE RfiDII Lfml: 
API 3.85 RT= 6.62 

COULOMB RADII Cfml: 
RCP= 3.84 RCT= 6.35 RC=RCP+RtT=lO. 20 

BSS-COULONB POTENTIAL LileVl: 
VC(r1=1.43SsZPrZT/r for r>RC 
VCtr)-wO-K*r*+n for rCRC 
VO= 285.43 tleV K= .19434 n=2.!59t1 
VC:(RINT)= 161.9 MeV 

FISSION-TKE= 175. mev 
CISYMM. FISSION-TKE= 118. MeV 

LIQUIO DROP PAR&NETERS: 
GANMCI~ 0.909 msV/fms*2 PROX-FACTOR= 26.39 MeV 
L-RLD= 66 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PaRFIMETER C= 6.12 M&/Z+*2 

MASS EXCESSES CNeV/c*+Zl: 
PROJECTILE: -33. Cl TCIROETI -46.0 
COMPOUND NUCLEUS: 27.8 

FUSION RELATED PARANETERS: 
R-BARRIER=11.67 fn V(RB)= 169.3 MeV 
Q-VCILUE- -106.8 mev 
L-CRITIC.AL= 49. 

1.0 40 33 0.20 1727 7.2 729.9 0 0 0 180.0 lBo.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
2.0 80 bb 0.40 2443 10.1 lb2.b 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 120 98 O.bl 2993 12.4 132.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 160 131 0.81 3457 14.3 114.9 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 180 147 0.91 3bb7 15.2 103.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.M) 0. 0 0 0.0 0 

5.0 200 It4 1.01 iNf6 lb.0 102.8 21 00 0 136.7 150.9, 11.6 8b 114 57 95325.75 0. 3 12 1.4 5 
5.5 20 180 1.11 m  lb.8 99.0 69 54b 259 109.7 97.0 35.2 133 87 86 308 7.89 39. 4 15 1.6 6 
b.0 210 197 1.21 4% 17.6 93.9 95 944 594 89.1 7b.7 45.4 170 70 1% Zn 5.72 42. 4 10 1.8 7 
6.5 240 213 1.32 4409 18.3 90.2 Ub 1283 877 75.8 b4.3 52.1 202 53 120 184 4.71 45. 5 20 2.0 8 
7.0 

7.5 
a0 
a5 
9.0 
9.5 

10.0 
10.5 
11.0 
11.5 
12.0 

aBD 229 1.42 4576 19.0 84.9 133 1572 

P) 216 1.52 4m 19.6 83.9 148 1822 
Z-2 262 Lb2 4894 20.3 81.3 lb2 2UO 
340 278 1.72 5015 20.9 78.9 175 2233 
W 295 1.82 5192 21.5 76.6 187 2404 
%o 311 1.92 5335 22.1 74.b 198 2Sl 

400 320 2.02 5474 23.7 72.7 z-39 2b95 
420 344 2.12 5b10 23.2 70.9 219 aI9 
440 W 2.23 5243 23.8 b9.3 229 29tB 
4bO 377 2.33 5873 24.3 b7.8 238 3335 
480 3% 2.43 MOO 24.8 bb.4 247 3130 

881 M.3 1.7 56.9 230 50 130 lb0 4.09 48. 6 23 2.1 10 

822 59.0 49.3 60.5 257 43 139 lU 3.U 52. b 24 2.2 11 
771 53.2 u.3 63.4 282 38 146 131 3.36 55. 7 26 2.4 12 
725 48.5 40.3 b5.8 3% 34 152 122 3.11 58. 7 28 2.5 13 
6gi U.6 36.9 b7.7 3.B 31 157 114 2.9l bl. 8 29 2.6 14 
M9 41.2 34.1 69.4 352 28 lb2 108 2.75 44. 8 31 2.7 15 

blb 28.4 31.7 70.0 374 26 IY 102 2.61 67. 8 32 2.8 lb 
587 35.9 29.b 72.0 394 24 170 90 2.49 70. 9 31 2.9 17 
5bO 33.7 27.8 73.1 418 22 174 93 2.38 73. 9 35 3.0 la 
53b 31.8 26.2 74.1 440 20 177 90 2.29 7b. 10 36 3.1 19 
514 30.1 24.8 74.9 4bl 19 180 87 2.21 79. 10 38 3.2 P 

13.0 520 42b 2.63 b247 25.0 b3.0 2b4 3297 474 27.2 22.4 76.4 503 17 1% 81 2.07 05. 11 40 3.4 21 
14.0 540 459 2.83 b484 2b.8 bl.4 280 3440 440 24.8 23.4 77.6 545 15 192 76 1.95 91. 11 43 3.6 23 
15.0 bO0 491 3.04 6714 27.8 59.4 295 25b4 411 22.0 18.7 73.6 536 14 197 72 1.85 9b. I2 45 3.7 25 
lb.0 b40 524 3.24 6936 24.7 57.5 309 a73 385 21.1 17.3 79.5 b27 13 m  69 I.76 102. 13 47 3.9 20 
17.0 OW = 3.U 7151 29.5 55.8 32) ‘519 362 19.6 lb.1 80.2 668 12 207 M 1.69 107. 14 49 4.0 20 

18.0 720 590 3.61 73% 30.4 54.2 a 3851 342 18.3 15.0 80.8 709 11 211 M 1.62 113. 14 52 4.2 29 
19.0 7bO 621 3.84 7564 31.2 52.7 340 3933 324 17.2 14.1 81.4 754 10 216 61 1.56 119. 15 54 4.3 39 
20.0 800 b% 4.05 77b2 a.0 51.4 344 3998 308 lb.2 13.3 81.9 791 9 220 59 1.51 124. lb 56 4.5 32 
25.0 1000 819 5.00 8b% 35.8 4b.0 41b 4253 24b 12.6 10.3 83.7 993 7 240 51 1.31 150. 19 64 5.1 38 
30.0 1203 903 b.07 9532 39.2 42.0 4bS 4431 205 10.3 0.5 84.0 1194 b 258 4b 1.17 174. 2Z 7b 5.b U 

%.O 1400 1147 7.08 loZl0 42.4 33.9 509 rBI 176 8.7 7.1 65.b 1395 5 275 42 1.07 l97. 26 05 6.1 
40.0 1600 l3lO 8.W 11036 45.3 3b.3 530 4047 154 7.6 6.2 86.2 1596 4 291 39 0.99 220. 29 94 6.b 
45.0 1800 1474 9.11 11721 40.1 31.3 588 4718 137 b.7 5.5 86.7 1796 4 3Cd 35 0.93 242. 32 102 7.0 
50.0 2000 1638 10.12 12371 50.7 32.5 b24 4776 123 6.0 4.9 87.0 1997 3 321 34 0.87 262. 35 Ill 7.4 

- -- 
lkvlu I*v lld - fkvk l/h -4clk I) cs dn(n I*v kV u?v - “,I I !& -Ad- ntv -- 
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w221 40 ca on 197 Au 

-_-___-----___--___-____________________--- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-_-___----__-____-_-____________________--- 

ATOMIC NUMBERS: ZP= 20. ZT= 79. ZC= 99. (Es) 
NEUTRON NUMBERS: NP= 20. NT=ilO. NC=l38. 

4oapn197nu 40 c4 WI 197 Ik 

EIJU ELwB%Bxm, k ETA WSUMbtR8V-UlW-LP (pcTEP-WEMTEFWElA’ TW E-EFZ~~-~M~~PNL~ 

1.0 40 33 0.19 IJ27 7.3 240.0 0 0 0 180.0 Lao.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 w bb 0.38 2443 10.3 175.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 120 100 0.w 29% 12.6 143.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 Ido 133 0.77 349 14,s 124.4 0 0 0 MO.0 fW.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

APA* /3= 3.420 AT+rl/3= 5.819 
REDUCED MASS NUMBER= 33.25 AP+AT=AC=237. 

4.5 180 I.50 0.07 3MJ 13.4 117.3 0 .O 01w.01w.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 200 1% 0.96 23b6 16.3 111.3 0 0 0 180.0 lW.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
INTERACTION RADIUS RINT=13.14 fm RO= 1.42 fm 5.5 m  1% I.% m  17.1 l%.l 52 302 53 127.9 117.5 2b.o 120 190 70 454 10.96 35. 3 14 1.4 5 

40 240 199 1.15 423( 17.3 101.6 85 72s 415 100.0 88.3 40.0 lb1 W 1W 273 b.67 39. 4 17 1.6 b 
HATTER HALF-DENSITY RADII Cfml: b.5 2b0 216 1.25 4409 18.5 97.6 109 1100 721 33.3 72.6 43.1 1% bS 116 218 5.22 42. 5 23 1.3 3 
CP= 3.59 CT= 6.68 CT+CP=IO.27 F= 2.34 7.0 WI 233 1.35 1516 19.2 94.0 123 1413 327 T2.6 62.2 53.7 225 S 128 185 4.U 45. 4 22 1.9 9 

EQUIVALENT SHARP SURFACE RADII Cfmlr 7.5 300 249 1.44 47% 19.9 90.3 145 lb33 772 b4.2 54.7 S7.9 252 43 137 lb4 3.92 43. b 24 2.0 10 
RP= 3.85 RT= 6.83 8.0 320 266 1.54 4W4 20.6 88.0 lb0 1919 723 57.7 43.9 bl.2 273 42 145 149 3.56 51. 7 25 2.2 12 

es 340 2w 1.63 5015 21.2 85.3 173 2123 681 52.4 u.2 b3.8 3z 37 151 137 3.27 54. 7 27 2.3 13 
COULOMB RADII Cfml: 9.0 3bO 259 1.73 5192 21.3 a.9 1% 2313 443 43.0 40.4 id.0 327 33 157 123 3.E 51. 8 29 2.4 I4 
RCP= 3.84 RCT= 6.55 RC=RCP+RCT=lO.BY 

BSS-COULOMB POTENTIAL CM&l: 
UC(r)-1.438*ZPcZT/r for r>RC 
VC(r)=VO-u*r**n far r<RC 
VO= 302.59 McV K= ,18703 n=2.609 
VC(RINT)= 172.9 nev 

FISSION-TKE= 192. MeV 
ASYMH. FISSION-TKE= 124. MeV 

LIQUID DROP PRRAHETERS: 
GAMMA’; 0.906 MeV/fm+al PROX-FACTOR= 26.59 MeV 
L-RLD= 58 (ROTATING LIQUID UROP LIMIT) 
STIFFNESS PARAMETER C= 6.03 M&J/Z**2 

MASS EXCEBSES CMcVlcrrZl: 
PROJECTILE: -33.0 TARGET: -2s. 6 
COMPOUND NUCLEUS: 63.7 

FUSION RELATED PARAMETERS: 

9.5 300 31b 1.33 Sm 22.4 W.7 193 2473 b09 44.3 37.3 67.3 350 30 161 120 2.37 b0. 3 23 2.5 15 

10.0 400 332 1.92 5474 23.0 73.7 239 2621 579 41.2 1.6 69.4 372 ZB 166 114 2.71 b3. 3 32 2.6 lb 
10.5 423 N9 2.02 5610 23.6 7b.8 2.20 2w I61 3.5 32.3 70.0 394 24 170 106 2.58 44. 9 33 2.7 17 
11.0 440 344 2.12 5743 24.1 75.0 230 2BBI szb 36.1 33.2 71.9 416 24 I73 1@3 2.47 69. 9 34 2.8 13 
11.5 )bo 232 221 5373 21.7 73.4 240 2995 !I33 24.0 23.5 73.0 UB 22 I77 99 2.37 71. 10 36 29 19 
12.0 4W 399 2.31 bOO0 23.2 71.3 249 3097 4% 32.2 26.9 73.9 459 21 180 95 2.28 74. 10 37 3.0 20 

13.0 Vo 432 2.50 b247 2b.2 b9.0 2b7 3273 445 29.0 24.2 75.5 502 18 l3h 09 2.13 80. II 33 3.2 22 
14.0 540 445 2.69 MBI 27.2 66.5 ?g) 3433 413 26.4 22.0 7b.0 544 lb 191 84 2.00 85. 11 42 3.4 23 
15.0 bO0 499 2.89 6714 23.2 61.2 299 3567 386 24.2 20.2 21.9 535 15 1% W 1.90 91. 12 44 3.b 25 
16.0 MO 532 3.08 69% 29.1 62.2. 314 %B %I 22.4 13.7 73.3 626 14 201 76 1.31 %. 13 4b 3.7 27 
17.0 433 565 327 7151 30.0 60.3 328 37W 340 20.8 17.4 79.6 bb3 12 206 72 1.73 101. 13 49 3.9 aB 

18.0 720 598 3.U 73bO 33.9 38.6 342 3880 321 19.5 142 80.3 7% 12 210 m J.M 134. 14 51 4.0 34 
19.0 760 b3Z 3& 7!!44 31.7 57.1 355 3962 334 13.3 15.2 80.9 749 Jl 214 b7 1.60 111. 15 53 4.1 31 
10.0 810 bb5 3.63 7762 32.5 55.6 X8 103b 289 17.2 14.3 81.4 790 10 218 65 1.55 llb. lb 95 4.3 33 
25.0 loo0 s3l 4.81 &9a 36.4 49.8 425 4317 231 13.3 11.1 a.3 992 8 a7 sb 1.34 141. 19 45 4.9 39 
30.0 1200 997 5.77 9532 3p.8 45.4 47b 4%4 193 JO.9 9.1 34.5 1194 b 253 50 1.19 IM. 2.2 74 5.4 4s 

35.0 1443 JIM b.73 10310 43.0 42.1 522 4b37 lb5 9.2 7.7 85.4 13% 5 269 4b 1.09 136. 25 33 5.9 
R-BARRIER111.83 fm V(RBl= 180.6 MeV 40.0 lb30 1.930 7.69 JIM6 4b.O 39.3 Sb4 4737 144 3.0 6.6 3b.O 1594 4 Z4 42 1.01 207. 23 92 6.4 
Q-VALUE= -125.3 MeV 8.0 1800 14% 0.66 11721 43.3 37.1 603 4315 123 7.0 $9 86.5 1796 4 2% 39 0.94 227. 32 100 b.3 
L-CRITICAL= 98. 50.0 1ooo Mb2 9.42 12371 51.4 35.2 640 4077 115 6.3 5.2 85.9 1997 3 312 37 0.89 2%. 3S 109 7.2 

*****t*~~*********~*********~~*********~********nmmmw~ 

s222 40 Ca on 208 Pb 404on2wPk 4ocaM2wPk 

-______---__________----------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY BJr awEalaww, k EM UW~UWWWW’-IYI~P-~~’ W’-LTEP-WE7+lEFWJETA’ TW E-EREN-ENlWlcLT 

ATOMIC NUMBERS: ZP= 20. ZT= 82. ZC-102. (No) 
NEUTRON NUMBERS4 NP= 20. NT=i26. NC=t46. 

AP*rl/3= 3.420 AT+*l/B= 5.925 
REDUCED MASS NUMBER= 33.55 AP+AT=AC=248. 

INTERACTION RAUIUS RINT=l3.26 fm RO= 1.42 fs 

MATTER HALF-DENSITY RADII Cfnl: 
CP= 3.59 CT= 6.82 CT+CP=l0.41 c= 2.35 

EQUIVALENT SHARP SURFACE RADII Cfnl: 
RP= 3.85 RT= 6.96 

COULOMB RADII Efml: 
RCP= 3.84 RCT= 6.66 RC-RCP+RCT=10.50 

BSS-COULOMB POTENTIAL CMcV39 
VCJr)=1.438+ZP*ZT/r for r;-‘RC 
VC(rl=VO-Krr+*n for r<HC 
VO- 310.34 McV K= .18207 n=2.617 
VCJRINTl= 177.9 M9V 

FISSION-TKE- 200. nev 
ASYMM. FISSION-TKE= 126. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.898 M&/Cm+*2 PROX-FACTOR= 26.55 McV 
L-RLD= 54 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 5.98 MeV/Z+*2 

MASS EXCESSES CMcV/cr*21: 
PROJECTILE: -33.0 TARGET: -19.5 
COMPOUND NUCLEUS4 81.2 

FUSION RELATED PARAMETERS: 
R-BARRIER=il.93 fn V(RB)= 185.7 MeV 
Q-VALUE= -133.7 nev 
L-CRITICAL= 97. 

1.0 40 34 0.19 1727 7.3 258.2 0 0 
2.0 W b7 0.38 2443 JO.4 182.6 0 0 
3.0 124 101 0.57 2993 12.7 149.1 0 0 
4.0 lb0 134 0.75 345/ 14.7 129.1 0 0 
4.5 1W 151 0.65 3447 15.6 121.7 0 0 

5.0 200 Ha 0.94 33bb lb.4 lls.5 0 0 
5.5 220 185 1.04 1055 17.2 110.1 43 201 
b.0 240 201 1.13 4236 18.0 105.4 31 b.52 
1.5 260 213 1.23 4409 13.7 101.3 1% 1321 
7.0 280 235 1.32 (576 19.4 97.6 127 138 

7.5 300 252 1.41 4738 20.1 94.3 1u 1636 
8.0 320 2b8 1.51 4W4 20.3 91.3 lb0 JWI 
85 344 285 I.60 5015 21.4 W.b 174 2097 
9.0 360 302 1.70 slln 22.0 86-l lo 22~ 
9.5 380 319 1.79 m  22.6 83.3 199 24bJ 

10.0 444 335 1.39 5474 23.2 31.7 211 2bJ5 
JO.5 429 a. 1.93 WO 2&8 79.7 222 27% 
11.0 444 369 2.07 !I/43 24.3 77.9 232 2W2 
11.5 4b0 %b 2.17 9873 24.9 76.1 242 25% 
12.0 4w 4m 2.2b woo 25.4 74.5 252 3104 

13.0 5.8 136 2.45 b247 26.5 71.6 270 3291 
14.0 5b0 470 2.64 bw 27.5 69.0 B7 3452 
15.0 600 w 2-83 6714 23.4 bb.7 333 3391 
l&O b43 S37 3.02 b93b 29.4 b4.b 313 3713 
17.0 680 510 3.21 7151 30.3 b2.b 333 3811 

18.0 720 601 3.39 73M 31.1 60.9 347 3916 
19.0 7b9 437 3.53 7Sb4 32.0 59.2 3bo 4401 
a.0 800 671 3.77 77b2 32.3 57.7 373 4073 
a.0 HO3 339 4.72 8690 35.7 51.6 4% 4370 
30.0 1230 1006 5.M sm 40.2 47.1 4a 4%4 

35.0 1400 1174 b.Y 10310 43.4 43.6 537 4m2 
40.0 1600 1342 7.54 11006 4b.4 40.3 573 4Wb 
45.0 leo0 1510 3.49 11721 49.2 3U5 613 4W7 
50.0 2000 1677 9.43 12371 51.9 3b.s 650 49s1 

0 180.0 lW.0 0.0 0 0 0 
0 180.0 180.0 0.0 0 0 0 
0 187.0 180.0 0.0 0 0 0 
0 180.0 lW.0 0.0 0 0 0 
0 180.0 180.0 0.0 0 0 0 

0 180.0 183.0 0.0 0 0 0 
0 137.8 129.2 21.1 116 104 15 

34b 106.0 93.9 37.5 1% 32 93 
bb4 37.3 76.5 4b.4 193 67 115 
807 75.3 65.2 52.4 2% 57 127 

754 bb.4 a.1 56.8 251 49 136 
706 59.5 51.0 60.2 277 43 IU 
bb5 54.0 4b.I 63.0 302 38 150 
6iU 49.5 42.1 65.3 324 34 1% 
595 45.b 28.7 67.2 349 31 lb1 

565 42.4 35.9 68.6 372 W 165 
520 39.6 33.J 70.2 394 26 lb9 
514 37.1 31.3 71.5 4Jb 24 JR 
491 34.9 29.5 72.5 43 22 176 
471 a.0 27.8 73.5 459 21 179 

4a 29.7 25.1 75.1 501 19 185 
407 27.1 P.8 76.5 543 17 1% 
377 24.0 23.9 77.6 585 15 1% 
353 22.9 19.3 78.5 626 14 199 
332 21.3 17.9 79.3 667 l3 201 

314 19.9 147 80.0 700 12 m  
297 l&J 15.7 80.7 749 11 212 
281 17.6 14.3 31.2 790 10 216 
22b 13.b 11.5 33.2 992 3 233 
1w 11.1 9.4 34.4 1194 b 249 

0 0.00 0. 0 0 0.0 0 

0 0-w 0. 0 0 0.0 0 
580 13.71 0. 3 14 1.3 5 
309 7.21 38. 4 17 1.5 6 
2% 5.49 41. 5 19 l.b 3 
198 4.61 43. 5 21 1.3 9 

174 4.05 Y.  6 23 2.0 JO 
157 3.65 49. 7 25 2.1 11 
IU 3.8 52. 7 27 2.2 13 
134 3.12 55. 7 23 2.3 14 
1% 2.93 5& 3 37 2.4 15 

119 2.77 b4. 3 31 2.6 16 
113 2,b3 b3. 9 33 2.7 17 
108 2.51 46. 9 34 2.3 13 
104 2.41 68. 9 35 2.9 19 
100 2.32 71. 10 36 2.9 20 

93 2.16 7b. 11 39 3.1 22 
W 2.03 82. II 41 3.3 24 
w 1.93 87. 12 u 3.5 2b 
W 1.33 92. 13 4b 3.b 27 
76 1.75 97. 13 43 3.8 29 

72 1.68 102. 14 50 3.9 31 
m  1.61 107. IS 52 4.0 P 
67 l.% 111. 15 54 4.2 3) 
58 1.35 135. 19 44 4.3 41 
54 1.21 157. 22 73 5.3 47 

161 9.4 7.9 Es.3 135a 5 a4 47 1.10 173. 25 32 5.3 
141 3.2 6.8 35.9 1996 4 273 u 1.02 199. a 91 6.2 
125 7.2 6.0 86.4 1794 4 292 41 0.95 218. 31 99 6.7 
113 b.4 5.4 a.3 1997 3 305 39 0.90 237. 34 107 7.1 

0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 

Jwlr Ill9 hv - mvc l/h - 4 J J(ndn4el Iwwiw - Iv8 lw*Jw- 
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******++*******I******************************** + 
*223 46 Ca on 26’3 HI 

___-----_--____---______________________-~~ 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY _______________---______________________--- 

ATOMIC NUMBERS: ZP= 20. ZT= 8.3. ZC:=iOB. (Lw) 
NEUTRON NUMBERS: NP= 20. NT=lZ6. NC=146. 

APxll/S= 3.420 ATc+l/3= 5.934 
REDUCED MASS NUWBER= 33.57 AP+AT=AZ=24=‘. 

INTERACTION RADIUS RINT=13.27 fm n*= 1.42 fm 

HATTER HALF-UENSITY RADII Cfml: 
CP= 3.59 CT= 6.83 CT+CP=10.41 c= 2.35 

EQUIVALENT SHARP SURFACE HAD1 I C fml: 
RF= 3.S5 RT= 6.97 

CGULOMB RADII Cfml: 
RCP= 3. S4 RCT- 6.m RC=RC.P+RCT= 10. SZ 

BSS-COULOMB POTENTIAL CMrVl: 
VC.tr)=1.438iZP+ZT/r for r>RC 
VCtr)=VG-K+r**n for r(RC 
VO= 313.50 McV K= .18166 n=?.621 
VC(RINT)= 175.9 MeV 

FISSION-TKE= 203. McV 
ASYMM. FISSIGN-TKE= 127. McV 

LIQUID DROP PARAMETERS: 
GAMHA= 0.901 HeV/fmcxZ PROX-FAC:TGH= 26.65 MeV 
L-RLD= SO (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C.= 5.97 MeV/Z**2 

MASS EXCESSES CNeV/c+*21: 
PROJECTILEa -33.0 TARGET: -16.5 
COMPOUND NUCLEUS: :37.5 

FUSION RELATED PARAMETERS: 
R-BARRIER=11.94 fm V(RB)= 187.P MeV 
O-VALUE= -137. Cl wrv 
I-C.RZTICAL= 97. 

1.0 40 34 0.19 1727 7.3 261.4 0 0 0 lNl.0 NO.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 a0 A7 0.37 2443 10.4 184.8 0 0 0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 120 101 0.56 2993 12.7 159.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 lb0 134 0.75 3457 14.7 IN.7 0 0 0 180.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 180 151 0.84 2647 15.6 123.2 0 0 0 180.0 ml.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 200 169 0.93 3866 lb.4 114.9 0 0 0 183.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 120 185 I.93 4Ct5 17.2 111.5 36 143 0 144.4 134.9 17.8 112 103 72 A% lb.35 0. 3 14 1.2 4 
A.0 240 291 1.12 4236 18.0 106.7 78 boo 302 107.9 97.0 36.0 I55 35 97 326 7.53 38. 4 17 1.4 b 
6.5 260 218 1.21 4499 18.7 102.5 JOl 961 A23 09.3 70.5 45.4 191 A9 114 2M5 5.63 41. 5 I9 l.b 7 
7.0 280 235 1.31 457b 19.4 93.3 125 1312 792 76.8 bb.7 31.6 222 58 12b 2% 4.69 U. 3 21 1.8 8 

7.5 309 252 1.49 4733 20.1 95.4 I42 1596 
8.0 320 269 1.49 4394 20.8 92.4 158 1845 
8.5 340 285 1.59 5045 21.4 39.7 173 2%3 
9.0 360 302 1.68 5192 22.0 87.1 1% 2158 
9.5 380 319 1.77 5335 22.6 04.0 193 2432 

10.0 4co 336 1.37 5474 a.2 32.7 210 288 
10.5 423 s3 1.96 5610 x1.8 80.7 221 2729 
11.0 440 369 2.05 5743 24.4 73.3 231 2553 
11.5 W 386 2.15 5873 24.9 77.1 241 2975 
12.0 480 403 2.24 AOW 25.4 75.5 251 3062 

13.0 320 436 2.43 b247 26.5 72.5 249 3272 
14.0 W 470 2.61 44434 27.5 69.9 286 3435 
15.0 boo 504 2.30 A714 28.4 b7.3 3l2 3516 3b9 25.2 21.2 77.4 585 13 1% 84 1.93 87. I2 43 3.4 25 
16.0 b40 537 2.99 6936 29.4 b5.3 318 3699 Mb 23.2 19.6 78.4 b2b I4 200 80 1.84 92. 13 4b 3.b 2l 
17.0 68) 571 3.17 7131 30.3 b3.4 332 3Ka 

18.0 729 601 3.36 7360 31.2 b1.b 34b 3905 
19.0 760 638 3.55 75b4 32.0 60.0 340 3991 
20.0 800 A71 3.73 n62 32.3 58.4 373 4%9 
23.0 1000 839 4.67 8690 3b.7 52.3 432 43b4 
30.0 lml JO97 5.60 9532 40.2 47.7 434 4560 

35.0 1400 1175 6.53 10310 43.4 U.2 530 4701 
40.0 IAM 1343 7.4b 110% a.4 41.3 573 4a% 
45.0 la00 1511 8.40 11721 49.3 39.0 b13 4937 
50.0 moo Ibl9 9.23 12371 51.9 37.0 4.51 4953 

759 67.7 50.3 56.2 250 54 1% 179 4.11 16. A 23 1.9 10 
b93 boo.6 51.9 59.7 276 u JU 161 3.70 49. 7 25 2.1 II 
A52 54.9 4b.9 b2.3 301 39 130 147 3.39 52. 7 27 2.2 12 
blb So.3 42.8 b4.9 325 35 156 137 3.15 5. 7 23 2.3 13 
543 4b.3 3.4 AA.8 340 32 161 128 2.95 59. 8 39 2.4 I4 

554 43.0 3b.3 68.5 371 29 165 l21 2.79 60. 8 31 2.5 Lb 
528 40.1 34.0 69.9 393 27 lb9 115 2.65 63. 9 32 2.b 17 
W 37.6 31.8 71.2 415 23 173 110 2.53 bb. 9 34 2.7 LB 
482 35.4 29.9 72.3 437 23 176 JO5 2.42 b3. 9 35 2.8 19 
4b2 33.5 28.3 73.3 459 21 180 101 2.33 71. IO 36 2.9 20 

426 30.1 25.4 74.9 501 19 185 95 2.17 7b. 11 39 3.1 22 
396 21.4 23.1 7b.3 343 17 I91 89 2.04 82. 11 41 3.3 23 

3% 21.6 18.2 79.2 M7 13 294 77 1.7b 9b. 13 46 3.7 29 

300 al.2 17.0 79.9 7m 12 209 74 1.69 102. 14 50 3.9 3) 
291 18.9 15.9 80.5 749 11 213 71 1-u JO& 15 52 4.0 32 
2n 17.8 15.0 81.1 7% 10 216 ba 1.37 Ill. 15 54 4.1 33 
221 13.8 Il.6 33.1 992 8 234 59 1.35 135. 19 b4 4.8 40 
lea 11.3 9.3 34.4 1194 * 250 53 1.21 137. 22 73 5.3 4b 

JP 9.5 3.0 35.2 1295 5 265 4a 1.10 178. 25 32 5.8 
138 3.2 6.9 05.9 1596 4 279 U I.02 193. 23 91 6.2 
123 7.3 b.I 86.4 179b 4 293 42 0.95 217. 31 99 6.6 
110 6.5 5.5 86.7 1997 3 3M 39 0.90 2%. 34 107 7.0 

************************************************ *f+t-- 

*224 46 ~:.a nn 238 LI 

-__~---____--_----______________________-~~ 

PARAMETERS INUEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 20. ZT= 92. ZC=lIS. ( , 
NEUTRGN NUMBERS: NP= 20. NT=l46. NC=i66. 

AP++I ,3= 3.420 AT*+l/CI= 6.197 
REDUCED MASS NUMBER= 34.24 AP+AT=AC=27S. 

INTERACTION RADIUS RINT=13.55 f,,, tw= 1.41 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.50 CT= 7. 16 CT+CP=10.76 ?= 1:3P 

EQUIVALENT SHARP SURFACE RADII Cfm3: 
RP= 3.85 AT= 7.30 

CGULGME RADI 1 C f ml : 
RC:P- 3.84 RC:T= 6.9’8 RC:=RCP+RCT=iO.82 

BSS-COULOMB WTENTIAL ifleVI: 
VC(r)=1.43S*ZP*ZT/r for p:,RC 
VC(r)=VO-Kxrxxn f nr r&C 
VO= 337.01 McV K= . 16537 n=2.647 
VC(RINT)= 19’5.2 MeV 

FIS5ION-TKE= 228. fleV 
ASYMN. FISSION-TkE= 134. rlev 

LIUUIU DROP PARAMETERS: 
GAMMA= 0.888 MeV/fm**2 PROX-FACTOR= 26.61 Me” 
L-RLU= 32 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARANETER C= 5.86 MeV/Zxr2 

MASS EXCESSES: CMeV/cs++21: 
PROJECTILE: -33.0 TARGET: 47.2 
COMPGUND NUCLEUS: 154.7 

FUSION RELATED PARAMETERS: 
R-BARRIER=12.20 fm V(RBl= 203.5 Me” 
P-VALUE= -146.5 n+v 
L-CRITICAL= 93. 

3.0 120 JCQ 0.53 2993 13.0 167.3 0 0 
4.0 lb0 137 0.70 3457 15.0 144.9 0 0 
4.5 180 154 0.79 3bb7 15.9 11.6 0 0 

3.0 200 171 0.33 abh 16.7 129.6 0 0 
3.3 220 IBB 0.96 wlsz 17.6 123.5 0 0 
6.0 240 205 1.m 4236 18.3 118.3 55 291 
b.3 260 Za 1.14 4409 19.1 113.6 90 718 
7.0 260 240 1.23 4576 19.8 109.5 113 1083 

0 130.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
0 100.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

U 139.3 122.1 24.9 143 97 89 3a Il.35 34. 4 15 1.4 6 
401 103.1 93.4 38.5 181 79 109 324 A.69 2A. 5 18 1.5 8 
704 87.0 77.4 4b.5 215 65 123 234 5.39 39. 5 m  1.7 IO 

7.5 300 237 1.32 4738 20.5 105.8 136 1399 A37 75.8 66.9 52.1 2u 5b 134 216 4.58 41. 6 22 1.8 11 
8.0 323 274 1.40 4SN 21.2 102.4 154 lb74 bib Al.4 59.1 J6.3 271 49 142 191 4.m 44. A 24 2.0 12 
8.3 340 291 1.49 5015 21.8 99.4 170 1917 580 b0.7 53.0 59.b 297 43 149 173 3.67 16. 7 26 2.1 14 
9.0 360 3% 1.58 5192 22.5 9b.b 184 2133 340 56.3 40.2 42.3 372 38 155 lb0 3.38 49. 7 27 2.2 15 
9.5 380 3X 1.67 5335 23.1 94.0 1% 2326 519 50.9 44.1 b4.6 345 35 MO 149 3.15 31. 8 29 2.3 lb 

10.0 4@l 342 1.75 5474 23.7 91.6 210 2x0 493 47.1 40.8 66.3 349 31 lb5 140 2.96 54. 8 LW 2.4 17 
10.5 420 360 1.24 IdlO 24.3 39.4 2p 2457 169 43.8 37.9 68.1 391 29 169 132 2.80 56. 9 31 2.3 19 
11.0 440 377 1.93 5743 24.8 37.4 233 23% 448 41.0 35.4 69.5 413 27 172 126 2.M 59. 9 33 2.b 20 
11.5 440 394 2.02 5813 25.4 85.4 244 2930 43 38.6 33.3 70.7 435 25 176 124 2.55 bl. 9 34 2.7 21 
12.0 430 411 2.10 MOO 25.9 E3.b 255 3M9 411 a.4 31.4 71.3 457 23 179 113 2.44 M. IO 35 2.8 22 

13.0 320 445 2.23 6117 27.0 80.4 n4 320 
14.0 560 479 2.44 64% 23.0 77.4 292 3441 
15.0 bO0 514 2.a A714 29.0 74.8 309 3597 
lb.0 640 549 2.81 b93b 3.0 72.4 32b 3734 
17.0 bell sB2 2.98 7151 39.3 70.3 341 3953 

379 32.7 26.1 73.7 500 20 184 107 2.27 RI. 10 33 3.0 24 
352 29.7 25.5 75.2 542 18 189 101 2.13 73. II 40 3.1 26 
320 n.2 23.4 7b.4 ?a lb 194 R 2.01 78. 12 42 3.3 ZB 
308 25.1 21.5 77.5 625 15 1% 90 1.91 62. 13 u 3.4 30 

18.0 720 Al6 3.16 73B 31.8 68.3 356 3962 
19.0 760 651 3.33 %il4 32.6 bb.3 370 105B 
20.0 000 663 3.51 7762 33.5 b4.8 334 4145 
25.0 1ooo (156 4.39 8690 37.4 57.9 446 4473 
30.0 l200 1027 5.26 9532 41.0 52.9 Jo0 4b91 

35.0 1400 1199 6.14 10310 U.3 49.0 519 4047 

293 23.3 20.0 78.4 bbb 14 m2 86 1.82 87. 13 47 3.6 31 

274 21.7 13.6 79.1 707 13 2% 83 1.75 91. 14 49 3.7 33 
259 20.4 17.5 79.8 748 12 210 79 1.68 96. 15 51 3.8 35 
216 19.2 16.4 80.4 789 11 213 n 1.62 im. 15 53 4.0 37 
197 14.8 12.7 02.b 992 8 229 bb 1.40 121. 13 62 4.5 u 
IA4 12.1 10.3 84.0 1193 7 2u 39 1.24 141. 22 II 5.1 51 

140 10.2 8.7 84.9 1355 5 257 54 1.13 160. 23 al 5.5 
JO 8.8 7.5 05.6 1595 3 269 49 1.05 179. 28 88 3.9 
109 7.3 A.7 86.1 l?% 4 231 4b 0.93 196. 31 ?A 6.3 
98 A.9 5.9 66.5 1996 4 293 U 0.92 213. 34 104 6.7 

--__-_______ ~__- 
3 (n dndn hcv nev kV -- nPs lw -iw- lw - 

40.0 lla 1370 7.92 lla3l 47.4 45.8 5% 49b3 
45.0 loo0 1541 7.59 11721 50.2 43.2 b3l 5l64 
50.0 2000 1712 3.77 12371 Id.0 41.0 676 5126 

0 180.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 169.0 169.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
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Y225 46 Ti on 12 c 46 Ii 04 12 C U Ii 01 12 C 

PARAMETERS INDEPENDENT OF BGMBARDING ENERGY 
____________________----------------------- 

ATOMIC NUMBERS: ZP= 22. ZT= 6. ZC= 28.(Nil 
NEUTRON NUMBERS: NP= 24. NT= 6. NC= 30. 

fw*+i/3= 3.583 AT**l/3= 2.289 ELSCAT (15 dee 
REUUCED MCISS NUMBER= 9.52 AP+AT=AC= 58. 

INTERACTION RADIUS RINT= 9.48 Cm RO= 1.61 fm 

MCITTER HALF-DENSITY RADII Cfmli 
CP= 3.80 CT= 2.12 CT+CP= 5.93 CL 1.36 

EQUIVALENT SHARP SURFFICE RADII Cfml: 
RP= 4.05 RT= 2.52 

COULOMB RADII Cfml: 
RCP= 4.00 RCT= 2.51 RC=RCP+RCT= 6.52 

BSS-COULOMB POTENTIAL CM&l: 
VClrl=1.438+ZP*ZT/r for r>RC 
VC(r)=VO-K+r**n for r<RC 
VO= 40.29 MeV K= .OS433 n=2.607 
VC(RINT)= 20.0 MeV 

FISSION-TKE= 44. MeV 
ASYHM. FISSION-TKE= 30. nev 

LIQUID DROP PARAMETERS: 
GAMMA= 0.950 MeV/fm*+:! PROX-FACTOR= 16.26 MeV 
L-RLD= 56 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 20.27 M.&/Z**2 

MASS EXCESSES IMeV/c+*23: 
PROJECTILE: -44. S TftRGET: 0.0 
COIIPGUND NUCLEUS: -62.6 

FUSION RELCITED PARWETERS: 
R-BfiRRIER= 8.60 fm V(RB)= 20.5 MeV 
Q-VALUE= 17.8 MeV 
L-CRITICAL= 34. 

1.0 (6 10 0.48 1986 2.1 20.8 0 0 0 180.0 180.0 0.0 0 0 0 
2.0 92m 19 0.95 2809 2.9 14.7 0 0 0 180.0 180.0 0.0 0 0 0 
3.0 13s 29 1.43 3442 3.b 12.0 19 934 656 65.5 12.1 51.3 112 26 0 
4.0 184 38 1.99 3975 4.2 10.4 27 I439 1073 41.9 8.3 69.1 lb9 15 lbl 
4.5 207 43 2.14 4217 4.4 9.8 31 lb03 1213 35.6 7.1 72.2 194 13 182 

5.0 WQ 48 2.39 4445 4.7 9.3 34 1734 1321 m.9 6.3 74.5 219 It 202 
5.5 253 Y  2.61 4U3 4.9 8.9 36 1840 1415 27.4 5.6 76.3 244 9 221 
6.0 276 57 2.65 4871 5.1 a.5 39 1929 1176 24.6 5.0 n.7 268 8 239 
6.5 299 b2 3.09 5071 5.3 a.2 41 2003 1363 72.3 4.6 78.9 292 7 251 

0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 

22 4.53 106. 0 0 2.5 2 
I5 3.12 139. 4 14 2.8 3 
13 2.77 156. 5 17 2.9 3 

12 2.52 173. 6 20 3.0 3 
I1 2.33 187. b 22 3.1 4 
11 2.17 201. 7 24 3.2 4 
10 2.05 221. 7 26 3.3 4 

7.0 322 b73..9352b3 5.5 7.9 U Wbb 1265 20.4 4.2 79.8 

7.5 345 71 3.51 St48 5.7 7.6 4b 2121 1181 18.8 3.9 80.6 
8.0 368 763.@5628 5.9 7.3 48 2169 1107 17.4 3.6 81.3 
as 391 81 4.0) ram 6.1 7.1 50 2211 lo42 lb.3 3.3 81.9 
9.0 414 86 4.28 5971 6.2 6.9 52 2249 PBI 15.2 3.1 82.4 
9.5 437 90 4.52 6135 6.4 6.7 54 2281 932 14.3 2.9 82.8 

10.0 460 95 4.75 bw5 6.6 6.6 55 2311 886 13.5 2.8 B.2 
10.5 483 im 4.99 6452 6.7 6.4 37 2338 843 12.8 2.6 83.6 
11.0 544 10s 5.w 6604 6.9 6.3 59 2362 8C5 12.2 2.5 83.9 
11.5 529 109 5.47 67% 7.1 6.1 60 2?84 n0 11.6 2.4 84.2 
12.0 562 114 5.71 b9QO 7.2 6.0 62 2105 738 11.0 2.3 84.5 

315 7 27s 

339 6 292 
362 6 339 

z :z 
(33 4 3% 

4% 4 377 
479 4 394 

z 4 4 411 427 
549 3 444 

13.0 5% 124 b.18 7184 7.5 5.8 65 2440 Ml 10.1 2.1 84.9 5% 3 477 
14.0 644 133 6.M 7457 7.8 5.6 68 2471 02 9.3 1.9 85.3 Ml 3 509 
15.0 690 143 7.13 7721 8.1 5.4 71 2497 590 8.7 1.8 85.7 687 3 542 
lb.0 7% 152 7.61 7976 8.3 5.2 74 290 953 8.1 l.7 86.0 734 2 514 
17.0 m  lb2 8.m 8224 8.6 5.0 76 2540 521 7.6 1.6 8b.2 780 2 bo7 

18.0 823 171 8.56 84b4 8.8 4.97925594927.l 1.5ab.4826 2639 
19.0 874 181 9.02 8699 9.1 4.8 81 1574 4bb 6.7 1.4 86.6 872 2 671 
20.0 920 19Q 9.51 8927 9.3 4.6 83 258B 443 6.4 1.3 8b.8 918 2 703 
25.0 1159 238 11.89 9994 10.4 4.2 94 2b42 351 5.0 1.0 87.5 1149 1 8b2 
30.0 1380 286 14.26 101162 11.4 3.8 101 2bn 295 4.2 0.9 87.9 1379 I 1019 

35.0 1610 333 1b.M 118% 12.3 3.5 113 2702 253 3.6 0.7 88.2 1609 I 1176 
40.0 1840 281 19.M 12491 13.2 3.3 1Z 2737 221 3.1 0.6 88.5 1839 1 1332 
45.0 2070 423 21.40 13479 14.0 3.1 129 2724 196 2.7 0.6 88.6 2M9 I 1486 
50.0 2300 476 23.77 14227 14.7 2.9 137 2716 177 2.5 0.5 88.8 2299 1 lb41 

9 I.94 23. a 28 3.4 4 

9 1.85 255. a 30 3.5 4 
9 1.77 272. 9 32 3.6 4 
a 1.70 203. 9 34 3.7 5 
a 1.63 300. 10 35 3.8 5 
a 1.59 317. 10 37 3.9 5 

7 1.53 233. 11 39 3.9 5 
7 1.48 343. 12 40 4.0 b 
7 1.U 360. 12 42 4.1 6 
7 1.44 376. 13 U 4.2 6 
7 1.36 392. 13 45 4.3 6 

b 1.30 425. 14 48 4.4 6 
6 1.24 449. 15 51 4.6 7 
6 1.19 ml. lb 54 4.7 7 
b 1.15 513. 17 a 4.8 7 
5 1.11 531. 18 bo 5.0 a 

5 1.08 5bb. 19 62 5.1 a 
5 1.M 597. 20 b5 5.2 a 
5 1.01 bib. 21 b8 5.4 9 
4 0.90 751. 26 81 5.9 10 
4 0.81 am. 31 93 b.5 11 

4 0.75 9w. 35 145 7.0 
3 0.70 1106. 40 117 7.4 
3 0.65 1216. 45 19 7.8 
3 0.62 1320. 49 139 8.3 

******+***************************************** 

%226 46 Ti on 16 0 U 11 01 lb 0 U li PR lb 0 

PCIRCIIIETERS INDEPENDENT OF BOMBARDING ENERGY 
-_--__--_-____-_____------------------ _---- 

~~~~;~NNtJ%& ;p” 22. ZT= z. $= ;;.(Zn) 
: =24.NT= . = . 

AP+ff1/3= 3.583 CIT+*1/3= 2.520 ELSCAT C20 dee 
REDUCED MASS NUMBER= 11.87 AP+AT=AC= 62. 

INTERACTION RADIUS RINT= 9.74 fm RO= 1.60 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.80 CT= 2.42 CT+CP= 6.23 C= 1.48 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.05 RT= 2.78 

COULOMB RADII Cfml: 
RCPP 4.00 RCT= 2.78 RC=RCP+RCT= 6.79 

BSS-COULOMB POTENTICIL CM&l: 
VC(r)=l.438*ZP*ZT/r fop r>RC 
VC(r)=VO-K*r**n for rCRC 
vo= 51.97 MeV K= .11332 n=2.540 
VC(RINT)= 26.0 MeV 

FISSION-TKE= 47. MCV 
ASYMtl. FISSION-TKE- 36. MeV 

LIQUID DROP PARAMETERS: 
GClMMA= 0.950 IleV/fmrr2 PROX-FACTOR= 17.67 MeV 
L-RLD= 59 (ROTATING LIQUID DROP LIllITf 
STIFFNESS PARAWTER C= 16.34 MrV/2**2 

MASS EXCESSES CHcV/c+*21: 
PROJECTILE: -44.8 TARGET: -4.7 
COMPOUND NUCLEUS: -61.6 

FUSION RELCITED PARAMETERS: 
R-BARRIER= 8.80 fm V(RB)= 26.8 MeV 
Q-VALUE= 12.0 MeV 
L-CRITICAL= 41. 

ah ElMEcnEalm l k ETA lJWWWtSWl6W-OlW-LP W-LTEP4’El+TEFWETA’ TW E-StEbI-ElllBPMT 
-- 

1.0 46 12 0.46 15% 2.6 27.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
2.0 92 24 0.91 2809 3.7 19.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 139 36 1.37 3442 4.5 lb.0 23 873 602 70.3 lb.3 51.8 103 35 0 31 4.90 97. 0 0 2.5 3 
4.0 184 47 I.03 397!I 5.2 13.9 34 l4i% lob0 U.4 11.0 67.8 IM 20 155 21 3.27 13o. 4 15 2.8 3 
4.5 207 53 2.m 4217 5.5 13.1 38 lb07 1213 37.6 9.4 71.2 191 lb 175 18 2.m 144. 5 18 2.9 4 

5.0 230 59 2.28 4446 S.0 12.4 42 1752 1335 32.6 8.3 73.7 216 14 194 17 2.b3 IM. 5 21 3.0 4 
5.5 253 65 2.51 4663 6.1 11.8 U 1869 lu5 28.8 7.3 75.6 241 12 212 15 2.42 175. 6 23 3.2 4 
6.0 276 71 2.74 4871 6.4 11.3 49 1%7 1388 25.8 b.6 77.1 245 I1 279 I4 2.26 191. 7 25 3.3 4 
6.5 W9 77 2.97 5071 6.6 10.9 52 B49 1zBl 23.4 6.0 78.3 290 9 2U 13 2.12 207. 7 27 3.4 4 
7.0 322 83 3.20 5263 6.9 10.5 55 2119 1190 21.4 5.5 79.3 313 9 263 13 2.01 220. a w 15 s 

7.5 345 W 3.42 SU8 7.1 10.1 58 2lm 1111 19.7 5.1 80.1 337 8 279 12 1.91 235. 8 31 3.6 5 
8.0 .w 95 3.65 5h28 7.3 9.8 61 2253 1041 18.3 4.7 80.9 361 7 295 11 1.83 251. 9 33 3.7 5 
8.5 391 101 3.89 SBOZ 7.6 9.5 b3 2280 980 17.0 4.4 81.5 381 7 311 11 1.75 262. 9 35 3.8 b 
9.0 414 lo7 4.11 5971 7.8 9.2 66 2321 925 15.9 4.1 82.0 4m 6 32% 11 1.69 277. 10 37 3.9 b 
9;5 4i7 113 4.34 6135 8.0 9.0 68 2s8 877 15.0 3.9 825 431 6 342 10 l.b3 293. 10 38 4.0 6 

10.0 460 119 4.57 6255 8.2 8.8 71 2391 = 14.1 3.6 82.9 4!i5 5 351 10 1.59 3m. 11 4O 4.1 6 
10.5 Is) 125 4.79 4452 a.4 a6 73 2421 793 13.4 3.4 83.3 478 5 373 10 1.59 3%. 11 42 4.2 6 
11.0 5Ob 131 5.02 bbO4 8.6 8.4 75 2449 757 12.7 3.3 83.6 ml 5 388 9 1.48 333. 12 43 4.3 7 
11.5 529 137 5.25 6734 a8 8.2 77 2473 724 12.1 3.1 84.0 SW 4 403 9 1.u 348. 12 45 4.4 7 
12.0 952 142 5.48 b9OO 9.0 8.0 79 2495 694 11.5 3.0 84.2 549 4 418 9 1.41 363. 13 47 4.5 7 

!3.0 3% 154 5.94 7184 9.4 7.7 63 25% Ml 10.6 2.7 84.7 594 4 449 8 1.31 393. 14 50 4.6 7 
14.0 644 1Y 6.39 74s 9.7 7.4 87 2569 59s 9.7 2.5 85.1 b40 4 479 8 1.28 41b. 15 53 4.8 8 
15.0 bW 173 6.85 7721 10.1 7.2 90 2599 955 9.0 2.3 85.5 687 3 so7 
16.0 736 lm 7.31 7976 10.4 6.9 94 26% 520 a.4 2.2 as.8 733 3 537 
17.0 762 2W 7.76 8221 10.7 6.7 97 2M7 499 7.9 2.0 86.0 719 3 Sb 

18.0 828 214 8.22 84M 11.0 6.5 101 2447 442 7.4 1.9 86.3 825 3 5% 
19.0 874 226 a.68 8699 11.3 6.4 lo) 2&S 430 7.0 1.8 86.5 871 3 b24 
20.0 920 237 9.13 8927 11.6 L2 107 2701 416 6.6 1.7 86.7 918 2 b53 
25.0 1150 297 11.42 W94 13.0 a5 121 2761 z?.? 5.3 1.4 87.4 1148 2 796 
30.0 1380 3% 13.70 10% 14.2 5.1 133 2902 277 4.3 1.1 87.8 1378 2 938 

35.0 1610 415 15.93 11856 15.4 4.7 145 2830 238 3.7 1.0 88.1 lb09 1 1078 
40.0 1840 475 18.27 12b91 16.4 4.4 1s %l 208 3.2 0.8 m.4 1839 1 1217 
4s.o 2070 s34m.w 13479 17.4 4.1 165 2Bb7 185 2.9 0.7 89.6 2069 1 1356 
54.0 2300 594 22.83 14227 18.4 3.9 175 2880 166 2.6 0.7 88.7 2299 1 1493 

mvlu mv mv - lwlc ilk - i? * & &I k,kl mv mv mv 

-ILE l-1mEa hUlFUWLWDI*uEIR8V3lEll(PQWITOPOlN7 QhBllERCFwLiLAB 

8 1.23 44b. lb 56 5.0 8 
7 1.18 U7. 17 59 5.1 9 
7 1.14 494. 18 61 5.3 9 

7 1.11 525. 19 44 5.4 9 
7 1.07 544. 20 b7 5.5 10 
7 1.04 92. 21 w 5.7 10 
6 0.92 688. 25 83 6.3 12 
5 0.83 809. P 55 6.9 13 

5 0.n 905. 35 107 7.4 
5 0.72 1012. 39 119 7.9 
4 0.67 1114. U 131 8.4 
4 0.64 1193. 49 142 0.8 

- n?s mv -mv- mv - 

EEM 4bTi 
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*227 46 Tl on 27 Al Y  Ti M W RI (6 Ti oa W Al 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-____-___---_------_----------------------- 

ATOMIC NUNBERS: ZP= 22. ZT= 13. ZC= 35.(Br) 
NEUTRON NUJ’JBERS: NP= 24. NT= 14. NC= 3s. 

cIp**i/3= 3.583 AT**1/3= 3.000 ELSCAT (36 des 
REDUCED nAss NUMBER= 17.01 AP+AT=AC= 73. 

INTERACTION RADIUS RINT=10.26 fm RO= 1.56 fm 

MCITTER HALF-DENSITY RADII Cfnl: 
CP= 3.80 CT= 3.05 CT+CP= 6.85 E= 1.69 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 4.05 RT= 3.35 

COULOJIB RADII Cfnl: 
RCP= 4.00 RCT= 3.32 RC=RCP+RCT= 7..33 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.438rZP+ZT/r for v:RC 
VC(r)=VO-IC*rr*n for rCRC 
VO= 78.88 MeV K= .16721 n=2.467 
VC(RINT)= 40.1 tk.V 

FISSION-TKE= 54. nev 
ASYMM. FISSION-TKE= 50. rlev 

LIQUID DROP PARAMETERS: 
GAMMA- 0.949 M&/fm*cZ PROX-FACTOR= 20.17 MeV 
L-RLD- 67 (ROTATING LIWUID DROP LIMIT) 
STIFFNESS PARAMETER C= il.52 MeV/ZrrZ 

MASS EXCESSES IMeV/c+*21: 
PROJECTILE: -44.8 TARGET: -20.6 
COMPOUND NUCLEUS: -65.2 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.23 fm V(RB)= 41.7 MeV 
G-VALUE= -0.2 MeV 
L-CRITICAL= 57. 

1.0 4b 17 0.42 1986 3.7 
2.0 92 34 0.85 2809 5.3 
SO 13(1 51 J.W 2442 b.4 
4.0 184 b8 1.70 3975 7.4 
4.5 207 77 1.91 4217 7.9 

5.0 230 85 2.12 444b 8.3 
5.5 253 94 2.35 4bb3 a.7 
b.0 Wb JO2 2.B 4871 9.1 
b.5 299 111 2.A 5071 9.5 
7.0 322 119 2.97 52b3 9.8 

7.5 345 123 3.13 !I448 10.2 
8.0 348 1% 3.40 5&a 10.5 
8.5 391 145 3.bJ 5801 JO.3 
9.0 414 153 3.32 5971 11.2 
9.5 437 lb2 4.a 6135 11.5 

10.0 449 170 4.25 b295 11.8 
10.5 453 179 4.46 6152 12.1 
11.0 5M 137 4.67 6601 12.3 
11.5 529 194 4.88 6754 12.6 
12.0 562 204 5.09 6900 12.9 

13.0 593 121 5.52 7134 13.4 
14.0 bu 238 5.94 7w 13.9 

45.0 0 0 0 183.0 133.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
31.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2b.0 31 754 M 80.7 W.9 49.6 84 54 8( 56 5.79 W. 2 b 2.4 3 
22.5 49 1414 1w 49.4 17.9 b5.3 154 30 139 35 3.62 110. 4 lb 2.7 4 
21.2 5h 1431 1219 41.6 15.2 b9.2 183 24 159 31 3.17 123. 5 19 2.9 4 

a.1 b2 1834 13M 3b.0 13.2 72.0 210 20 176 24 2.3b 137. 5 22 3.0 4 
19.2 68 1946 1409 31.7 1l.b 74.2 235 18 192 25 2.62 14% 6 24 3.2 5 
18.4 73 x%3 1292 23.3 10.4 75.8 261 15 297 24 2.43 Jb2. 7 26 3.3 5 
17.7 78 2Jb2 1192 25.6 9.4 77.2 285 14 2i2 22 2.28 173. 7 23 3.5 6 
17.0 82 m7 1107 23.4 8.6 78.3 310 I2 234 21 2.15 154. 8 31 3.6 6 

lb.4 87 2320 1033 21.5 7.9 79.2 33) It 219 20 2.05 19% 8 32 3.7 6 
15.9 91 m  969 19.9 7.3 80.0 358 JO 262 19 1.R 210. 9 34 3.9 7 
15.4 95 2441 912 18.5 b.0 80.7 382 9 275 1s 1.87 PJ. 9 34 4.0 7 
15.0 98 2491 861 17.3 b.4 81.3 405 9 283 17 1.30 2%. JO 39 4.1 7 
14.6 JO2 25% 816 16.3 6.0 81.9 429 8 391 17 1.74 245. JO 40 4.2 8 

14.2 106 2516 775 15.4 5.7 32.3 452 8 313 lb 1.63 258. 11 42 4.3 3 
13.9 109 2bJ2 733 14.5 5.4 32.7 476 7 326 lb 1.63 WI. 11 43 4.4 8 
13.6 :I2 %45 794 13.8 5.1 33.1 499 7 333 15 1.53 2% 12 45 4.5 9 
13.3 115 2675 674 13.1 4.8 a.4 St3 6 3y 15 1.53 292. 12 47 4.b 9 
13.0 119 2703 b4b 12.5 4.6 E3.7 546 b 362 15 1.49 305. 13 48 4.7 9 

12.5 125 2752 5% 11.5 4.2 84.3 592 b 386 14 1.42 3I5. 14 51 4.9 10 
12.0 JJO 2793 = 10.6 3.9 34.7 639 5 up) 13 1.36 350. 14 54 5.1 10 

15.0 b%Q 255 b.37 7721 14.4 11.6 134 2329 
lb.0 736 272 b.79 7976 14.9 11.3 141 28bJ 
17.0 782 239 7.22 8224 15.3 10.9 146 2323 

18.0 828 356 7.M 34b4 15.8 1O.b 151 2913 
19.0 874 323 8.07 8699 lb.2 10.3 156 2935 
20.0 920 34 3.49 8927 lb.6 10.1 144 ZSB 
25.0 1150 4I5 10.61 9994 13.b 9.0 132 3029 
38.0 1380 510 12.74 109b2 20.4 8.2 201 3079 

35.0 1610 5B 14.36 11354 22.0 7.6 218 3114 

51) 9.8 3.6 85.1 665 5 (33 13 1.31 369. 15 57 5.3 11 
484 9.1 3.4 85.4 m  4 454 12 1.26 Jn. lb 60 5.5 12 
45h 8.5 3.2 35.7 778 4 479 12 1.21 412. 17 b3 5.b 12 

40.0 1340 681 lb.98 12691 23.5 7.1 234 3144 
45.0 2070 744 19.10 13479 25.0 6.7 249 3160 
SO.0 230 351 21.23 JUn 26.3 6.4 2b4 3176 

430 8.0 3.0 8b.o 424 4 502 11 1.17 4%. 18 M 5.8 12 
408 7.6 2.8 86.2 870 4 524 11 1.14 452. 19 b9 5.9 13 
287 7.2 2.7 8b.4 917 3 547 11 1.10 448. 20 71 b.1 14 
310 5.7 2.1 87.2 1147 3 458 9 0.38 565. 24 ES 6.8 lb 
25B 4.7 1.7 87.7 1373 2 767 9 0.88 (55. 29 97 7.5 18 

221 4.0 1.5 88.0 lb98 2 875 8 9.81 736. 33 1W 8.1 
193 3.5 1.3 Es.3 1838 2 981 7 0.7b 625. 38 121 8.b 
172 3.1 1.1 88.5 2069 1 1437 7 0.71 893. 42 132 9.2 
155 2.8 1.0 88.6 2299 1 1192 7 O.b? 972. 4b 143 9.7 

*22s 46 TX on 40 C.a 4bTir 4OC9 4b 11 on 40 * 

_-______---_______--____________________--- -em-_ 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/u am Eel EolAc , k ETA WJ~SR6WUl~ W-LTF-WEf~TEFUiXETA’ TU E-RIEN--FJJIBPJUT 
_-----______-____-__----------------------- -- ------_ 

1.0 46 21 03 1986 4.7 69.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATOMIC NUNBERS: ZP= 22. ZT= 20. ZC= 42.(McJ 2.0 92 43 0.72 283p b.6 49.0 0 0 0 180.0 180.0 0.0 0 0 0 0 
NEUTRON NUMBERS: NP= 24. NT= 20. NC= 44. 

0.m a 0 0 0.0 0 
3.0 1% M 1.09 3442 3.1 40.0 24 310 JO1 117.1 52.0 31.4 38 1rn 0 
4.0 184 

141 9.94 71. 0 0 2.2 3 
86 1.45 5975 9.4 34.6 56 1158 793 43.7 29.3 53.2 133 51 118 62 4.36 94. 3 15 2.6 4 

AP++1/3= 3.583 AT+*l/s= 3.420 ELSCAT (60 des 4.5 207 96 J.b3 4217 9.9 9.7 Y  1437 1030 52.6 24.3 b3.7 167 40 141 
REDUCED MASS NUMBER= 21.40 AP+AT=AC= 86. 

53 3.68 106. 4 18 2.8 4 

5.0 238 107 1.81 444b 10.5 31.0 75 lb59 1215 44.9 20.8 b7.b 197 33 159 4b 3.24 lib. 5 21 3.0 5 
INTERACTION RADIUS RINT=10.72 fm RO= 1 .53 fs 5.5 253 118 1.99 4b63 11.0 29.5 33 1341 1237 39.2 13.2 70.4 225 23 175 422.93JW. b233.1 5 

6.0 Wb 128 2.17 4871 11.5 23.3 90 1992 1190 W.8 lb.1 72.6 251 25 189 
MATTER HALF-DENSITY RADII Cfml: 

38 2.69 137. 6 3.3 26 6 
6.5 299 137 2.36 5071 11.9 27.2 97 2119 1089 31.3 14.5 

CP= 3.80 CT= 3.59 CT+CP= 7.39 ?= l.s5 
74.3 277 22 203 34 2.51 7 149. 28 3.4 6 

7.0 322 150 2.54 5.. 12.4 26.2 Jm 2218 1011 28.5 13.2 75.8 303 19 215 34 2.35 158. 7 30 3.6 7 

EQUIVALENT SHARP SURFACE RADII Cfml: 7.5 345 lb0 2.72 5448 12.8 25.3 109 2323 944 26.1 12.1 77.0 328 17 227 
RP= 4.05 RT= 3.85 

32 2.23 Jb9. 8 32 3.7 7 
8.0 348 171 2.90 5bSB 13.2 24.5 115 ?IoJ 865 24.1 11.2 78.0 352 lb nS 30 2.12 181. 8 34 3.8 7 
8.5 391 182 3.08 5801 13.6 23.8 120 2178 333 22.4 JO.4 73.8 COULOMB RADII Cfml: 376 15 249 29 2.02 190. 9 9.0 9 4.0 8 

414 193 3.26 5971 14.0 23.1 125 2542 786 20.9 9.7 79.6 w)o 14 2bO 28 1.94 101. 9 33 4.1 8 
RCP= 4.00 RCT= 3.84 RC=RCP+RCT= 7.85 9.5 437 %I 3.44 6135 14.4 22.5 130 2&O 745 19.6 9.1 80.2 424 13 271 27 1.87 299. 10 40 4.2 9 

BSS-COULOMB POTENTIFIL CM&T: 10.0 4@ 214 3.62 b295 14.8 21.9 135 2652 708 18.4 8.6 80.8 448 12 281 
VC(r)=1.438iZP*ZT/r for r>RC 

26 I.86 220. JO 41 4.3 9 
10.5 433 225 3.31 b452 15.2 21.4 149 2b99 b74 17.4 8.1 81.3 472 11 292 

VC(r)=VO-K*r+rn for r<RC 
25 1.74 228. 11 43 4.4 

11.0 506 
10 

235 3.99 b404 15.5 23.9 144 W41 b43 lb.5 7.7 VO= 113.70 MaV K= .21711 r&=2.440 81.7 496 10 3w 24 1.69 11.5 239. 11 45 4.6 
529 24b 4.17 6754 

10 
15.9 20.4 148 21110 615 15.7 7.3 Cn.2 519 10 312 23 1.44 250. 12 

VC(J?INT)= 59.0 MeV 
44 4.7 JO 

12.0 S2 237 4.35 b5W lb.2 20.0 152 2816 9po 14.9 b.9 62.5 543 9 321 23 1.59 257. 12 48 4.8 I, 

FISSION-TKE= 65. MeV 13.0 598 273 4.71 7134 lb9 19.2 161 2879 544 13.7 b.3 S.2 590 8 341 
ASYHM. FISSION-TkE= 65. MeV 

22 1.51 279. 13 51 5.0 11 
JCO bu 399 5.07 7457 17.5 la5 143 2933 w5 I2.b 5.8 83.7 616 8 w 21 1.45 29b. I4 54 5.2 12 
15.0 694 321 5.44 772J 18.1 17.9 175 2979 472 1J.b 5.4 34.2 b33 7 LIWID DROP PARAMETERS: 379 lb.0 736 342 20 1.39 313. 15 5.4 5.89 57 13 

797b 13.7 17.3 183 302Q U2 10.8 5.0 84.6 729 7 397 
GAlltlA= 0.991 MeV/fm*+P PROX-FACTOR= 22.07 MeV 

19 1.33 334. lb 60 5.5 13 
17.0 782 364 6.16 8224 19.3 lb.8 189 3056 416 10.1 4.7 84.9 776 b 416 

L-RLD= 72 (ROTATING LIOUID DRGP LIMIT) 
13 I.23 x0. 17 65 5.7 I4 

:STIFFNESS PARAMETER C= 9.23 MeV/Z*rZ 13.0 8zB 335 b.52 84M 19.9 16.3 1% 3939 393 9.5 4.4 35.2 822 6 42.4 18 1.24 365. 18 5.9 66 15 
19.0 814 407 b.W 8499 2Q.4 15.9 202 3116 372 9.0 4.2 E5 869 5 152 

MASS EXCESSES CMeV/crx21: 
17 1.24 336. 19 68 6.1 15 

20.0 920 420 7.25 8727 20.9 is.5 208 3142 w a5 4.0 PROJECTILE: -44.8 TARGET: -33.0 55.7 915 5 470 17 25.0 JJSO 535 9.04 1.17 400. 19 71 6.2 
9994 23.4 13.9 

lb 
237 3239 283 6.7 3.1 1.6 1146 4 537 

C:OHPOJJND NUCLEUS: -65.9 
19 1.03 479. 24 84 7.0 19 

30.0 1380 b42 JO.37 JON2 25.b 12.6 262 3p( 236 5.5 2.b 87.2 1377 3 b42 13 0.93 ma 28 96 7.7 21 

FUSION RELATED PARAMETERS: 35.0 1610 749 12b9 11356 W.7 11.7 285 a9 292 4.7 2.2 87.6 lb07 3 
R-BARRIER= 9.59 fm V(RBl= 61.9 MeV 

726 12 0.85 
40.0 1349 

GO. 32 108 8.3 
356 14.59 la691 29.b 11.0 3N 3383 177 4.1 1.9 3&O 1638 2 898 

Q-VALUE= -12.0 MeV 
I1 0.79 b9U. 34 ISI 8.9 

45.0 2070 943 lb.31 l= 31.4 JO.3 326 3497 157 3.6 1.7 L-CRITICAL= 69. 88.2 %a 2 889 I1 0.75 759. 40 50.0 2370 131 9.4 1070 18.12 
142W 33.1 9.8 345 3431 141 3.3 1.S 88.4 2298 2 970 10 0.71 815. 44 141 9.9 

--- P----w-- 
IbVh hv w - llrv/c Ilk - r J J du dnde!, lw Rev ll?v -- wr ky -kv- m  - 

-__--___- 
FW4XECW.E T = T m  cxwPwBa3JJIN5ERl5T3IBJop4mmpoI)(I aCCBllERWIY6SL-l.m Eml UT1 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

#229 46 Ti on 56 Fe Y  Ti 01 56 Fe (6 Ti 01 5b Fe 

------------------------------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/r ElBB2EmAc * k Elfi lMXsowlSWSWWlWi.P W-LTEFQ,El-WEFWEW WJ E-EREN-Dl7EWlCLT 
____-_-_____----____----------------------- 

1.0 4b 25 0.34 1986 5.5 90.1 0 0 0 180.0 MO.0 0.0 0 0 0 0 0.08 0. 0 0 0.0 0 
ATOMIC NUMBEKS: ZP= 22. ZT= 26. ZC= 48.(Cd) 2.0 92 51 0.69 2s9 7.6 a.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.08 0. 0 0 0.0 0 
NEUTRON NUNBERS: NP= 24. NT= 30. NC= 54. 3.0 138 7b 1.W 2442 9.6 52.0 17 114 0 143.3 8&l 18.4 15 123 15 314 18.l 0. 0 3 2.0 3 

4.0 184 101 1.37 3975 11.0 45.0 b4 1068 737 70.2 39.1 54.9 124 60 105 87 4.86 80. 3 14 2.4 4 
APc*l/3= 3.583 AT**1/3= 3.826 4.5 207 114 1.54 4217 11.7 42.5 77 1408 IOW 57.5 31.8 61.3 lb0 47 128 72 4.02 89. 4 18 2.6 5 
REDUCED MASS NUllBER= 25.25 AP+AT=AC=l02. 

X0 m  12b 1.71 4446 12.4 40.3 W lb64 1216 48.8 2b.9 b5.b 191 39 145 62 3.50 98. 5 21 2.8 6 
INTERACTION RADIUS RINT=ll.l6 fin HO= 1.51 Cm 5.5 a3 139 1.88 4bb3 13.0 38.4 99 1872 1Jn 42.4 23.4 68.8 PO 33 lb4 56 3.14 107. 5 23 3.0 b 

b.0 27b 152 2.06 4871 13.5 3b.8 108 2015 11% 37.5 20.7 71.2 248 2% 173 51 2.89 116. 6 26 3.1 7 
MATTER HALF-DENSITY RADII Cfml: 6.5 299 144 2.23 5071 14.1 35.3 117 2192 1106 33.7 18.6 73.1 274 25 185 48 2.67 124. 7 20 3.3 8 
CP= 3.80 CT= 4.12 CT+CP= 7.9Z.E= 1.98 7.0 322 177 2.40 5263 14.6 34.0 125 2317 1Oil 30.6 lb.8 74.7 300 22 195 45 2.50 134. 7 30 3.4 8 

EQUIVALENT SHARP SURFACE RADII Cfal: 7.5 345 189 2.57 5448 15.1 32.9 132 242b s99 28.0 15.4 76.0 325 20 ?M 42 2.36 k42. 8 32 3.6 9 
RP= 4.05 RT= 4.35 8.0 368 202 2.74 5628 15.6 31.8 139 290 899 25.8 14.2 77.1 350 18 215 40 2.24 151. 8 34 3.7 9 

8.5 391 215 2.91 5802 lb.1 30.9 14b 2601 816 24.0 13.2 78.0 374 J7 2?5 24 2.14 159. 9 35 3.8 10 
COULOMB RADII Cfml: 9.0 414 221 3.08 3971 16.6 m.0 152 2678 799 22.3 12.3 78.8 399 15 234 37 2.05 lba. 9 n 4.0 10 
RCP= 4.00 RCT= 4.27 RC=RCP+RCT= 8.2S 9.5 437 240 3.26 6135 17.0 29.2 153 2745 757 29.9 11.5 79.5 423 14 242 25 1.97 IR. 10 39 4.1 11 

BSS-COULOMB POTENTIAL CMeVl: 10.0 4b0 253 3.43 6295 17.5 is.5 1M 2801 719 19.7 10.8 80.1 447 13 251 24 1.90 185. 10 41 4.2 11 
VC(r)=l.438iZP*ZT/r for r>RC 10.5 w 265 3.60 b452 17.9 27.8 im 1858 685 18.6 10.2 80.7 471 12 259 33 1.83 192. 10 42 4.3 12 
VC(r)=VO-Kerrin for rCRC 11.0 5M 278 3.77 b&4 18.3 27.2 175 2907 M 17.6 9.7 81.2 494 12 267 32 1.78 201. 11 u 4.4 12 
VO= 140.10 McV K= .23400 n=2.441 11.5 529 290 3.94 6754 18.7 2b.b 181 2952 &5 lb.7 9.2 81.6 518 11 nb 31 1.72 210. 11 45 4.6 12 
VC(RINT)= 73.7 MeV 12.0 952 m  4.11 6900 19.1 26.0 186 2993 599 15.9 8.8 82.0 541 11 28) 30 I.68 217. 12 47 4.7 13 

FISSION-TKE= 75. nev 13.0 598 328 4.u 7184 19.9 25.0 19b 3w5 s3 14.5 8.0 82.7 5Bp 9 m  28 1.59 233. 13 50 4.9 14 
ASYMM. FISSION-TKE= 74. MeV 14.0 M4 351 4.m 74s 20.7 24.1 m  3127 513 13.4 7.3 83.3 &35 9 314 27 1.52 248. 13 53 5.1 15 

15.0 690 379 5.14 7721 21.4 23.3 214 3181 479 12.4 6.8 83.8 4&’ 8 327 26 1.45 262. 14 56 5.3 lb 
LIQUID DROP PARAMETERS: lb.0 724 404 5.48 797b 22.1 225 2i3 3228 449 11.5 b.3 84.2 729 7 344 25 1.40 280. 15 59 5.4 lb 
GAMMA= 0.946 MeV/fni+Z PROX-FACTOR= 23.49 ,‘leV 17.0 782 429 5.83 8224 22.8 21.8 231 32b9 422 10.8 5.9 81.b 775 7 358 24 1.35 294. lb bl 5.6 17 
L-RLD= 79 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 7.87 r-w/z*+2 180 BaB a 6.17 8464 23.4 21.2 239 ?3W 399 10.1 5.6 81.9 821 6 373 23 1.30 37. 17 M 5.8 18 

19.0 874 480 6.51 8b99 24.1 20.7 247 3339 378 9.b 5.2 85.2 868 b 387 a 1.26 321. 18 67 b.0 19 
MASS EXCESSES CtleV/cc*21: 20.0 920 SE b.85 8927 24.7 20.1 zsb 33&O 359 9.0 5.0 85.5 914 6 401 22 1.22 327. 18 69 6.1 19 
PROJECTILE: -44.6: TARGET: -61.4 25.0 lls0 b31 8.57 9594 27.6 18.0 290 24Sl 287 7.1 3.9 8b.4 1116 4 469 19 1.07 401. 23 82 6.9 23 
COMPOUND NUCLEUS: -80.3 30.0 1380 758 10.28 IO%2 30.3 16.4 3.21 m  229 5.9 3.2 87.1 1376 4 535 17 0.97 W. 27 94 7.6 26 

FUSION RELATED PARAMETERS: 35.0 1610 884 11.59 1185b 9.7 15.2 349 3608 205 5.0 2.7 87.5 1447 3 599 lb 0.89 52b. r) 105 a.2 
R-BARRIER= 9.99 fn V(RB)= 77.2 MeV 40.0 IWO 1010 13.71 12b91 24.9 14.2 275 2b47 179 4.3 2.4 87.8 1837 3 b62 15 0.82 577. 34 116 a.8 
Q-VALUE= -25.9 MeV 45.0 2070 1136 15.4213479 37.1 13.4 400 3678 159 3.8 2.1 88.1 ZMB 2 724 14 0.78 631. 38 127 9.3 
L-CRITICAL= 83. 50.0 2300 12b317.14 14227 39.1 12.7 423 3703 143 3.4 1.9 88.3 2298 2 785 13 0.74 b81. 42 138 9.8 

*+***~**C+**.**+****~~*~*~***ff**~~**~*~~**~***~~~ 

Y230 46 Ti on 63 Cu 16 Ti 01 63 Ca Ylron b3cu 

____-____________--_----------------------- 

PARAHETERS INDEPENDENT OF BOMBARDING ENERGY OJU ElM ml Eowc P k EM LBUsawls(NEW-UlWi.P W+TEF+‘ElQTEFWEIA’ TM E-E8EU-ENlEWUT 
--- 

ATOMIC NUMBERS: ZP= 22. ZT= 29. ZC= 51. (Sbl 
NEUTRON NUMBERS: NP= 24. NT= 34. NC= 58. 

1.0 46 27 0.33 1% 5.8 
2.0 92 53 0.M 2809 8.2 

cIp+*1/3= 3.583 ATc+1/3= 3.979 
REDUCED MASS NUMBER= 26.59 AP+AT=AC=109. 

loo.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
71.0 0 0 0 180.0 16O.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
58.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
50.2 M 988 651 76.1 45.0 52.0 llb 68 97 103 5.26 74. 3 14 2.3 5 
47.4 W lrJ? PJB 61.7 3b.2 59.2 154 53 121 83 4.25 83. 4 17 2.5 5 

3.0 138 80 0.98 3442 10.1 
4.0 184 106 1.31 3975 11.6 
4.5 207 120 1.48 4217 12.3 

5.0 237 133 1-M 444b 13.0 
5.5 255 14b 1.81 46b3 13.6 
6.0 276 lb0 1.97 4871 14.2 
b.5 i9? 173 2.13 5O71 14.8 
7.0 322 lab 2.30 5263 15.4 

7.5 345 199 2.4b 5448 15.9 
8.0 M 213 2.63 5bl8 lb.4 
a.5 391 2% 2.79 58m 17.0 
9.0 414 239 2.95 5971 17.4 
9.5 437 252 3.12 6135 17.9 

10.0 4b0 2bb 3.28 b295 18.4 

INTERACTION RADIUS RINT-11.33 fm RO= 1.50 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 3.80 CT= 4.31 CT+CP= 8.12 C= 2.02 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.05 RT= 4.53 

COULOMB RADII Cfml: 
RCP= 4.00 RCT= 4.45 RC=RCP+RCT= 8.45 

BSS-COULOMB POTENTIAL CM&l: 
VCtr)-1.438IZP*ZT/r for ?>RC 
VC(r)=VO-Kirrrn for rCRC 
VOW 152.5’4 McV K= .24004 n=2.446 
VC(RINT)= 81.0 tlcV 

FISSION-TKE- 8:. PleV 
ASYMM. FISSION-TKE= 79. nev 

LIQUID DROP PARAMETERS: 
GAMllA= 0.945 tlcV/fm++2 PROX-FACTOR= 23.99 MeV 
L-RLD- 80 (ROTATING LIQUID DRGP LIMIT) 
STIFFNESS PARAMETER C= 7.49 M&/Z**2 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: -44.8 TARGET: -65.2 
COMPOUND NUCLEUSI -77.1 

FUSION RELATED PARAMETERS: 
R-BARRIER-IO.14 fm V(RB)= 84.9 MeV 
Q-VALUE= -32.9 MeV 
L-CRITICAL= 87. 

44.9 92 1607 llb7 52.1 30.4 64.0 187 43 140 72 3.67 92. 5 20 2.7 6 
42.8 103 lgll 1294 45.1 26.3 b7.4 217 36 IS b4 3.27 100. 5 23 2.9 7 
41.0 113 2017 1186 39.8 23.2 70.1 245 31 lb8 58 2.98 IOB. 6 25 3.0 8 
39.4 lz? 2ln 1095 35.7 20.7 72.1 272 27 179 54 2.7b 117. 6 27 3.2 8 
38.0 131 2310 1017 32.3 18.8 73.8 2% 24 189 51 2.58 125. 7 29 3.4 9 

36.7 129 2427 949 29.6 17.1 75.2 322 22 159 48 2.42 133. 7 31 3.5 9 
35.5 147 252-V 890 27.2 15.8 76.4 348 20 208 45 2.3l 141. 8 33 3.b 10 
34.5 154 2b19 837 2S.3 14.6 77.4 373 18 217 43 2.19 lb. 8 35 3.8 10 
33.5 161 2b99 791 23.5 13.b 78.2 397 17 226 41 2.10 157. 9 37 3.9 11 
32.6 lb7 m0 749 22.0 12.8 79.0 421 lb 234 40 2.02 166. 9 39 4.0 11 

31.8 174 3824 712 20.7 12.0 79.6 445 15 242 3s 1.94 173. 10 40 4.1 12 
10.5 4W 279 3.45 bk52 la.8 31.0 180 2892 bm 19.b 11.3 80.2 4b9 14 150 37 I.@ 181. 10 42 4.3 12 
11.0 50b 292 3.61 MO) 19.3 30.3 1W 2945 M7 18.5 10.7 80.7 493 13 251 36 1.82 188. 11 43 4.4 13 
11.5 529 30b 3.78 b754 19.7 29-b 191 2993 b19 17.6 10.2 81.2 517 12 265 35 1.76 197. 11 45 4.5 13 
12.0 552 319 3.94 bw0 20.1 29.0 197 3437 593 lb.7 9.7 81.6 541 11 272 34 1.71 103. 12 4b 4.b 14 

13.0 5% 34b 4-n 7184 21.0 27.9 208 3115 547 15.3 8.8 82.4 sJ3 LO 287 32 1.62 218. 12 49 4.8 15 
14.0 b44 372 4.4Q 74s 21.8 2b.a 218 3182 508 14.0 8.1 83.0 635 9 301 38 1.56 232. 13 52 5.0 lb 
15.0 bm 399 4.W 7721 22.5 23.9 228 3240 474 13.0 7.5 83.5 681 9 315 29 1.49 249. 14 8 5.2 lb 
lb.0 736 425 5.25 797b 23.3 al 237 3291 445 12.1 7.0 84.0 728 8 318 28 1.42 262. 15 58 5.4 17 
17.0 783 452 5.58 a4 24.0 24.4 244 3335 418 11.3 b.5 34.3 775 7 341 27 1.37 275. lb 61 5.5 18 

18.0 828 479 5.91 84b4 24.7 23.7 ZB 3373 395 1O.b b.1 84.7 PI 7 35) 
19.0 874 505 b.l 8699 25.3 23.0 263 3410 374 10.0 5.8 65.0 868 b 3b7 
20.0 920 531 b.57 8927 a.0 22.5 271 3442 %b 9.5 5.5 85.3 914 6 380 
25.0 llso bb3 8.21 9994 29.1 20.1 309 3% 28) 7.4 4.3 ah.3 1145 5 442 
30.0 1380 79% 9.85 10962 31.9 18.3 342 3443 237 b.1 3.5 Y.9 137b 4 502 

35.0 lb10 931 11.49 lla 34.4 17.0 372 3700 2U3 5.2 3.0 87.4 lb07 3 560 
40.0 1840 lOb3 13.13 12691 3$.8 15.9 4W 3743 178 4.5 2.6 87.7 1837 3 b17 
45.0 26’0 11% 14.77 I%79 39.0 15.0 427 3776 13 4.0 2.3 88.0 2068 2 673 
50.0 2300 1229 lb.41 1W 41.1 14.2 451 3802 142 3.6 2.1 88.2 2298 2 728 

lwr kv Ikv - w/c Ilk - 4i d J(n(ndn tkvkviw 

F+aammE T=lmxl c=aammm0iNKlEmaslacpawvrmpo1wl oKmEaoFc#ssL~ 

2b 1.32 288. 17 b3 5.7 19 
25 1.28 301. 17 bb 5.9 20 
24 1.24 317. 18 b9 b.1 20 
21 1-W 378. 22 81 6.8 24 
19 0.99 4s. zb 92 7.5 27 

18 0.91 492. 30 101 8.1 
17 0.84 541. 34 115 a.7 
lb 0.79 593. % 126 9.2 
15 0.75 b32* 41 135 9.8 

-a?, )*vil#lw- 

EM 4bTi 
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Y231 46 Tl on 92 MO 4bTila 921b Yrlon 921k 

__-____-^_----__-__------------------------ --- 

RARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/U RN ECii EavvC 9 k EM UW6ByRWUSiPGlW-LP W-UEP4’El4lEFWElW Till EB1EIl-BlTBP)Ul 
_______-___--___-__------------------------ I -----_- ----- 

CITOMIC NUMBERS4 ZP= 22. ZT= 42. ZC= 64. (Gd) 
NEUTRON NUMBERS: NP= 24. NT= 50. NC= 74. 

F)p** i/3- 3.5B3 AT+rl/S= 4.S14 
REDUCED MASS NUMBER= 30.67 AP+AT=fiC=138. 

INTERACTION RADIUS RINT=11.91 fm HO= 1.47 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.80 CT= 

7 
3.00 C’T+C:P= 8.81 C= 2.i6 

EQUIVALENT SHhRP SURFACE RADII Cfml: 
RF’= 4.05 RT= 5.20 

COULOMB RL)DII Cfml: 
kCP= 4.00 RCT= 5.OY kC=RCP+RCT= 3.S,X 

BSS-COULOMB POTENTIAL CMeVl: 
VC1r )=1.436+ZPxZT/r fop r>RC 
VC(r)=VO-Krrrrn for rCRC 
VO=z 205.S2 MeV K= .24831 n=“. 47’3 
VC.CRINT)= ill.6 McV 

FISSION-TKE= 
FSY”” FISSION%=fiCV . _ 97. MeV 

LIQUID DROP PARAMETERS: 
GA”“& 0.943 McV/fmrrZ PROX-FACTOR= 25.60 MeV 
L-RLD= 73 (ROTATING LIQUIU DRGP LIMIT) 
STIFFNESS PLIRCIMETER C= 6.53 McV/Z**L 

MASS EXCESSES CtleV/c*r:l: 
PROJECTILE: -44.8 TARGET: -87.5 
COMPGUND NUCLEUS: -57. l 

FUSIUN RELI\TED PCIRAMETERS: 
R-BCIRRIER=lO.6B fm V<RB)= 117.2 tlrv 
Q-VALUE= -75.3 MrV 
L-C:RITICAL= 9’6. 

1.0 4b 31 0.2'7 1586 b.7 145.5 0 0 0 183.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 92 61 0.5S 2809 9.5 IM.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
3.0 138 92 0.82 %42 11.6 84.0 0 0 0 lM.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 184 123 1.10 3975 13.4 72.7 43 415 NO 113.5 m.7 33.3 70 114 54 242 9.01 MI. 2 10 1.7 3 
4.5 27 138 1.24 4217 14.2 t&b 74 872 541 65.7 60.0 47.2 '122 85 93 lEi/ 5.82 b7. 3 15 I.9 4 

5.0 230 153 1.37 444b 15.0 65.1 93 1236 815 b9.9 48.1 E6.0 lb3 67 118 12.5 4.62 74. 4 18 2.1 5 
5.5 253 lb9 1.51 4bb3 15.7 62.0 109 1532 1094 59.4 40.4 60.3 198 55 19 107 3.95 81. 5 21 2.3 b 
b.0 276 134 I.65 4371 lb.4 59.4 I23 1779 1132 51.7 35.0 64.2 227 47 150 95 3.51 87. 5 23 2.5 7 
b.5 B9 199 1.79 5071 17.1 51.1 1% 1988 1017 (5.3 30.9 67.1 29p 40 lb2 Bb 3.19 95. 6 25 2.7 7 
7.0 322 215 1.92 5163 17.7 5.0 14b 2166 944 41.2 27.1 b9.4 287 33 172 79 2.w 101. 7 28 2.8 8 

7.5 345 230 2.Ob 5448 18.4 53.1 157 2321 881 37.4 25.1 71.3 313 32 182 14 2.74 107. 7 29 3.0 9 
8.0 368 245 2.20 SbZ3 l9.0 51.4 lb7 24% 826 W.3 23.0 72.9 240 2-a 193 70 2.53 114. 8 31 3.1 10 
8.5 391 261 2.34 5002 19.6 49.9 176 2575 773 31.7 21.2 74.2 365 26 193 bb 2.44 121. 8 33 3.3 IO 
9.0 414 27b 2.47 5971 2V.1 43.5 133 2681 734 29.4 19.7 75.3 3% 24 105 b3 2.33 127. 8 35 3.4 I1 
9.3 437 291 2.61 b135 20.7 47.2 193 277b b9b 27.4 18.4 7b.3 415 22 212 ho 2.23 133. 9 36 3.5 12 

10.0 443 307 2.75 6295 21.2 (6.0 Zol 2351 Ml X.7 17.2 77.1 440 i-3 219 58 2.14 140. 9 33 3.7 12 
IO.5 48l 322 2.89 b452 21.7 44.9 2op 2938 b29 24.2 lb.2 77.9 4b4 I9 225 56 2.06 Mb. 10 40 3.8 13 
11.0 SOb 337 3.02 bbO4 22.2 43.9 217 3008 bO1 22.9 15.3 78.6 488 18 232 54 1.W 151. 10 41 3.9 I4 
11.5 525’ 353 3.lb 6754 22.7 42.9 224 3071 575 21.7 14.5 79.2 512 17 233 52 I.92 1%. II 43 4.0 14 
12.0 59 368 3.30 b900 21.2 42.0 231 3130 551 20.6 13.8 79.7 53b lb 243 50 I.86 1b4. 11 44 4.1 IS 

13.0 558 399 3.57 7134 24.2 40.4 244 3233 X0 18.8 12.5 8o.b 581 I4 a5 48 1.76 176. 12 47 4.3 16 
14.0 b44 429 3.65 7457 25.1 38.9 257 3322 472 17.2 11.5 81.4 631 13 2bb 45 1.67 l@. 13 SO 4.5 17 
15.0 bW 4bO 4.12 772l 26.0 37.6 269 3399 440 15.9 10.6 82.1 (78 12 27b 43 1.60 290. 13 53 4.7 1e 
lb.0 736 491 4.40 7976 26.8 36.4 281 34bb 413 14.8 9.9 82.b 725 11 237 41 1.53 211. 14 55 4.9 19 
17.0 732 521 4.67 8224 27.7 35.3 292 3525 389 13.8 9.2 33.1 772 IO 297 40 1.47 223. 15 58 5.1 20 

18.0 828 552 4.95 84b4 28.5 34.3 3M 3577 367 12.9 8.b 83.5 819 9 306 38 1.42 232. lb b0 5.3 22 
19.0 874 583 5.22 8699 29.2 33.4 313 3b24 243 12.2 8.1 33.9 8b5 9 31b 37 1.37 243. 17 b3 5.4 ~‘3 
20.0 920 (13 5.50 9927 30.0 32.5 323 35b7 330 11.5 7.7 84.2 912 8 326 24 I.33 253. 17 b5 5.6 24 
25.0 1150 767 487 9994 33.5 29.1 369 3827 2b4 9.0 b.0 35.5 11U b 371 31 1.17 305. 21 77 b.3 28 
30.0 1330 920 8.25lO962 35.7 26.6 410 3924 2% 7.4 4.9 6.3 1375 5 41s 28 1.05 353. 23 88 7.0 32 

35.0 lb10 1073 9.62 118% 39.7 24.6 U7 4010 188 b.3 4.2 8b.9 lbob 4 457 2b 0.96 400. 28 99 7.b 
40.0 1840 1227 10.99 12691 42.4 23.0 432 1067 lb5 5.5 3.b 87.3 13% 4 497 24 0.89 440. 32 109 8.2 
45.0 1070 1240 12.37 13479 45.0 21.7 514 4111 14b 4.8 3.2 87.b 2067 3 537 23 0.84 480. 36 119 8.7 
50.0 2300 1533 13.74 14227 47.4 20.6 544 414b 132 4.3 2.9 87.8 2297 3 5h 21 0.79 522. 39 129 9.2 

#232 46 Tl on 108 Fe 46 11 LI Ice Ik 4b 11 on 108 49 

__------__---___~__--~~~~~-----~~~~-~~~~--~ ---------_---______ 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/u ELM Eai Ecuvc P k RR lJQIsB#RsmSrpaC@LP (P-LTEf’+EI~lEFYlIEl~’ TW E-EJlE#-+NIBPKLT 
__-______--___------____________________--- ----------- __---- --- ___---- _____--- 

1.0 16 320.2619Bb 7.1162.3 0 0 0 130.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATOMIC NUMBERS: ZP= 22. ZT= 47. ZC= 69.tTm) 2.0 92 b5 0.53 2m9 10.0 115.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NUMBERS: NP= 24. NT= 61. NC= 85. 3.0 138 97 0.79 3442 12.2 94.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

4.0 184 129 1.06 3975 14.1 81.4 39 257 31 128.3 133.9 25.8 59 125 45 a1 12.01 54. 2 10 1.7 4 
AP**l/S= 3.583 fiT*rl/B= 4.762 4.5 107 145 1.19 4217 15.0 76.0 72 756 445 93.3 69.8 43.3 115 92 eb 193 6.53 60. 3 14 1.9 5 
REUUCED MASS NUMBER= 32.26 CIP+AT=AC=154. 

5.0 2% 161 1.32 444b 15.8 72.8 95 1152 776 75.2 51.8 52.4 1% 72 112 148 5.01 M. 4 17 2.1 b 
1NTERCIC:TIGN RADIUS RINT=12.18 fm HO= 1.46 fm 5.5 Sl 177 1.4 4bb3 lb.5 b9.4 112 1475 1047 63.4 45.7 56.3 194 59 130 124 4.21 72. 5 20 2.3 7 

b.0 27b 194 1.59 4371 17.3 MS LZB 1743 1117 55.0 39.3 b2.5 227 49 144 l@9 3.70 78. 5 23 2.5 8 
MATTER HALF-DENSITY RADII Cfml: b.S 299 210 1.72 SO71 18.0 63.9 141 1970 1031 40.6 34.6 65.7 237 42 1% W 3.34 34. 6 25 2.6 9 
C.P= 3.80 CT= 5.32 CT+CP= 9.12 T =  2.22 7.0 322 7.26 1.85 5263 18.7 61.5 154 21M 553 43.6 30.9 68.2 285 37 16 91 3.07 91. b 27 2.8 9 

EQUIVALENT SHC\RP SURFF)CE RADII Cfml: 
RP= 4.05 RT= 5.50 

CGULOMB RI)DII Cfml: 
RCP= 4.00 RC.T= 5.34 kC=RC:P+RCT= B. 34 

7.5 2-45 242 1.98 5443 19.3 59.5 166 2333 394 39.5 23.0 70.2 312 33 175 84 2.8b 9b. 7 29 2.9 10 
8.0 368 258 2.11 5628 20.0 57.6 176 2430 36.2 338 833 25.6 71.9 30 183 79 2.Y 102. 7 31 3.1 11 
8.5 3% 274 2.25 5801 20.6 55.8 186 2bO9 789 33.3 23.5 73.3 3b4 27 190 75 2.54 108. 32 8 3.2 12 
9.0 4l4 290 2.38 5971 21.2 54.3 19b 2725 30.9 389 745 21.8 74.5 25 197 71 2.41 113. 8 34 3.3 13 
9.5 437 30b 2.51 618 21.7 52.8 X6 2628 706 28.9 20.3 75.6 414 203 68 2.30 119. 36 23 9 3.5 14 

HSS-COULOMB POTENTIAL CM&l: 10.0 4bO 323 2.M b295 22.3 51.5 214 2920 
VC(r)=l.438*ZP+ZT/r for r:>kC 10.5 )83 339 2.77 b4s2 22.9 50.2 223 3iw 
VC(~)=VO-K+rr*n for rCRC 11.0 sob 3% 2.91 bbO4 23.4 49.1 231 3MO 
VU= 223.02 MeV K- .24366 n=2. 4’32 11.5 S2-3 371 3.04 b7S4 23.9 48.0 239 3150 
VC(RINT)= 122.1 MeV 12.0 562 387 3.17 b9W 24.4 47.0 24b 3213 

FISSION-TKE= 117. MeV 
ASVMM. FISSION-TKE= 102. ilev 

LIQUID DRGP PCIkAMETEkS: 
G~?‘lMA= 0.9’33 tlcV/fm*+2 PRGX-FACTOR= 26.01 
L-RLD- 75 (ROTCITING LIQUID DROP LIMIT) 
STIFFNESS PPlkCIHETER C= 6.22 lleV/Zr+C 

MASS EXCESSES CMd.‘/crx21: 
PROJECTILE: -44.8 TARGET: -87.6 
C:OtlPOUND NUCLEUS: -55.9 

FUSION RELfiTED PARAMETERS: 
R-BARRIER-lo.94 fm V(RR)= 128.0 MeV 
Q-VALUE- -7b.5 MeV 
L-CRITICCIL= 102. 

MeV 

13.0 998 4l9 3.43 7134 25.4 45.2 261 33% 
14.0 b44 452 3.70 74S7 2h4 43.5 275 3422 
15.0 b90 484 3.96 7721 27.3 42.0 288 3I4b 
lb.0 736 516 4.23 7976 28.2 4Q.7 330 3579 
17.0 782 543 4.49 822) 29.1 39.5 312 3443 

18.0 828 581 4.76 64b4 29.9 36.4 324 3791 
19.0 874 613 5.02 8bW 33.8 37.4 335 m? 
10.0 928 MS 5.28 8W7 31.6 36.4 316 3798 
25.0 1150 806 6.61 9994 35.3 0.6 3% 3973 
30.0 1330 968 7.93 lO%2 J1.b 29.7 440 W 

35.0 lb10 1129 9.25 113% 41.7 27.5 I(D 4172 
00.0 18(0 1279 10.57 12b91 44.6 25.7 517 42% 
45.0 2370 1452 11.39 lm 47.3 24.3 552 4282 
50.0 2320 1613 13.21 14227 49.9 23.0 w Uzo 

670 27.0 19.0 7b.5 439 21 209 
bm a.4 17.9 77.3 w 20 215 
bO9 24.0 lb.9 78.0 u18 18 220 
F&3 22.8 16.0 78.6 512 17 226 
598 21.b 15.2 79.2 536 16 231 

515 19.b 13.8 80.2 533 15 241 
479 18.0 12.7 81.0 631 13 2% 
U7 16.6 11.7 81.7 b73 12 260 
419 15.4 10.8 82.3 725 11 269 
5% 14.4 10.1 82.8 772 10 273 

372 13.5 9.5 33.2 818 10 287 
353 12.7 8.9 83.6 Bb5 9 295 
335 12.0 8.4 34.0 912 8 303 
224 9.4 6.6 ES.3 I144 b 343 
223 7.7 5.4 86.1 1375 5 381 

191 6.6 4.6 86.7 1606 4 4lb 
lb7 5.7 4.0 87.1 1816 4 451 
149 5.0 3.5 87.5 2067 3 4es 
134 4.5 3.2 87.7 2297 3 518 

b5 2.21 125. 9 37 3.b 14 
63 2.13 1%. 10 39 3.7 15 
bl 2.05 135. 10 40 3.8 lb 
59 1.98 140. 10 42 3.9 17 
57 1.92 147. 11 43 4.0 17 

51 1.31 156. 12 4b 4.2 19 
51 1.72 167. 12 49 4.4 B 
49 I.64 178. 13 51 4.6 21 
47 1.58 183. I4 54 4.8 22 
4s 1.52 199. 15 5b 5.0 23 

43 1.0 Zw. 15 59 5.1 24 
42 1.41 219. lb 61 5.3 25 
40 1.37 226. 17 M 5.4 27 
35 1.20 274. 21 75 6.2 31 
32 l.oB 31b. 24 % 6.8 36 

29 0.W 3% 23 96 7.4 
27 0.92 3% 31 106 7.9 
25 0.86 429. a 116 8.5 
24 0.31 464. 38 126 8.9 

- “IS lw ikv- l!d - 
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W233 46 Ti on 140 Cc 4b Ti .I IW ce 16 li 01 14 CI 

-___-----___------______________________--- 
PARFWTERS INDEPENDENT OF BGMBClRDING ENERGY El/u El.mEmEmAt P k ETA lJWsa#,scnSW-OlW S’i.TEP-4PE7+TEFUlXEW TW EQIM-BImPlkkT 
-___----____------______________________--- 

1.0 4b 35 0.24 1986 7.b Zoo.9 0 0 0 100.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
hTOMIC NUMBERS: ZP- 22. ZT- 58. ZC= 80.(Hel 2.0 92 b9 0.m 2909 10.7 142.1 0 0 0 100.0 100.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
NEUTRGN NUMBERS: NP= 24. NT= 82. NC=l06. 3.0 130 104 0.72 3442 13.1 llb.0 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 

4.0 104 130 0.95 3975 15.1 loo.5 0 0 0 100.0 100.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
CIPc*l/3= 3.583 ATrrl/J= 5.192 4.5 207 1% 1.07 4217 lb.1 94.7 53 351 104 121.8 103.1 29.1 09 118 63 %2 lo.38 50. 2 12 1.1 4 
REDUCED MhSS NLHBER= 34.42 AP+AT=AC=lSb. 

LO 230 173 1.19 444h lb.9 09.9 Bb 824 500 92.b 74.2 43.7 110 90 96 2Z3 b.33 S. 3 lb 1.7 5 
INTERACTION RADIUS RINT=12.64 fm RO= 1.44 fn 5.5 253 lm 1.31 4M3 17.0 85.7 109 1212 @4 7b.2 59.7 51.9 IEI 72 110 176 5.01 60. 4 19 1.9 7 

6.0 276 208 1.43 4071 10.5 02.0 129 1533 1072 bS.1 So.4 57.5 217 59 131 149 4.2b b5. 5 2, 2.1 0 
RATTER HALF-DENSITY RADII IfnIL b.5 299 Z5 1.51 5071 19.3 70.0 145 1004 989 56.9 43.6 61.5 240 51 147 132 3.77 70. 6 23 2.3 9 
CP- 3.80 CT= 5.87 CT+CP= 9.68 C= 2.31 7.0 322 242 1.67 263 20.0 73.9 lb0 2M6 910 SO.7 20.8 b4.7 270 44 157 120 3.41 75. b 25 2.4 10 

EQUIVALENT SHARP SURFACE RADII Cfmlr 7.5 345 260 1.79 tiU8 20.7 73.4 174 2237 Bn 45.7 34.9 b7.1 3ob 39 16 110 3.15 80. 7 27 2.b 11 
RP= 4.05 RT= 6.04 8.0 368 277 1.91 %O 21.4 71.0 107 2413 801 41.7 31.7 b9.2 333 35 173 103 2.93 05. 7 29 2.7 12 

8.5 3% 294 2.m 5802 22.1 b0.9 199 m  7% 38.3 29.1 10.9 a 31 180 97 2.76 90. 8 31 2.9 13 
COULGHB RADII Cfmlr 9.0 II4 312 2.15 5971 22.7 67.0 210 2706 714 35.4 2b.9 72.3 3% 29 107 92 2.61 95. 0 32 3.0 14 
RCP= 4.00 RCT= 5.82 RC=RCP+RCT= 9.82 9.5 437 329 2.27 6135 23.3 65.2 220 2829 b77 32.9 23.0 73.5 411 26 192 07 2.40 99. 0 # 3.‘ 15 

BSS-COULOMB POTENTIAL CtleVl: 10.0 4b4 34b 2.37 6295 23.9 b3.5 231 2940 b43 30.0 23.3 74.6 43b 24 198 03 2.37 lo(. 9 35 3.2 lb 
VC(r)=l.438*ZP+ZT/r for r>RC 10.5 4W 3b4 2.51 b452 24.5 62.0 210 m40 b12 28.9 21.9 75.5 4bl n 2m 80 2.20 No. 9 37 3.3 17 
VC(r)=VO-K*r+*n for r<RC 11.0 506 281 2.61 bbO4 1.1 60.6 250 3131 581 27.3 20.6 7b.4 435 21 208 77 2.19 113. 10 38 3.4 10 
VO= 260.85 MeV K= .23144 n=2.525 11.5 529 390 2.74 6754 25.7 59.2 199 3214 959 23.8 19.5 77.1 509 20 212 74 2.12 117. 10 W 3.6 19 
VC(RINT)= 145.1 McV 12.0 561 415 2.86 bm0 26.2 50.0 267 3290 5% a.5 18.5 77.0 534 18 217 7-2 2.05 122. 10 41 3.7 ?o 

FISSION-TKE= 142. McV 13.0 WB 4!JO 3.10 7104 27.3 55.7 281 3425 494 22.2 16.8 73.9 5Bz 16 225 68 1.93 1%. 11 44 3.9 22 
ASYMH. FISSION-TKE= 113. flev 14.0 b44 4m 3.34 7457 28.3 53.7 300 3540 459 20.3 15.3 79.8 629 15 234 b4 1.03 139. 12 4b 4.0 23 

15.0 690 519 3.50 7721 29.3 51.9 315 !%40 420 10.7 14.1 80.6 bib 14 241 bl 1.74 149. 13 49 4.2 24 
LIQUID DROP PARAMETERS: lb.0 73b SM 3.Q 7976 33.3 50.2 329 3727 402 17.4 13.1 01.3 724 12 249 50 1.M 1% 13 51 4.4 26 
GcltlMA= 0.919 H.?V/fmse2 PROX-FACTOR= 24.65 MeV 17.0 m  589 4.06 OZ24 31.2 40.7 343 380) 370 lb.2 12.2 01.9 770 12 256 56 1.60 165. 14 54 4.6 27 
L-RLD= 78 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PCIRAMETER C= 5.81 MeV/Z*it2 10.0 828 b23 4.29 0444 32.1 47.4 356 3073 351 15.2 11.4 02.4 817 11 263 54 1.54 174. 15 56 4.7 20 

19.0 874 b!iO 4.53 Ob99 32.0 4b.l 360 3934 338 14.3 10.0 02.9 064 10 n0 52 1.49 101. lb UI 4.9 3l 
MASS EXCESSES CHcV/0*23: 20.0 910 b92 4.77 0927 33.9 U.9 381 3989 321 13.5 10.1 03.3 911 9 277 51 1.U 109. lb bl 5.0 31 
PROJECTILE: -44.8 ThRGET: -88.2 25.0 1150 064 5.s 9994 37.9 W*2 437 4190 zil 10.5 7.9 04,7 1143 7 x8 u 1.25 .w* 20 72 5.7 36 
COMPOUND NUCLEUS: -28.2 30.0 1380 1039 7.16 10%2 41.5 3b.7 a 4337 214 8.6 6.5 83.7 1374 b 333 W 1.13 2U. 23 82 6.3 42 

FUSION RELATED PARCIHETERS 35.0 1610 1212 0.35 110% U.0 34.0 531 4437 103 7.3 5.5 06.3 lb05 5 3bi 36 1.03 300. 27 92 6.9 
R-BARRIER=l1.37 fm V(RB)= 151.8 MeV (0.0 1840 1385 9.5) 12b91 47.9 31.0 573 4511 lb0 6.3 4.3 86.8 1036 4 393 34 0.96 330. 30 101 7.4 
Q-VCILUE= -104.8 MeV 45.0 2Q70 1550 10.74 13479 50.0 m.0 b12 4!%9 142 5.6 4.2 87.2 2Ohh 4 419 31 0.90 360. 3( 111 7.9 
L-CRITICAL= 107. 50.0 m  1731 11.93 14227 a.5 20.4 b40 4b15 120 5.0 3.8 07.5 2297 3 444 30 0.04 391. 37 Ial 0.4 

#234 46 Ti on 154 Sm 4b Ti 011 IS4 Oa 4b Ti 01 IS4 * 

--__--------------__----------------------- 

PfiR6tlETERS INDEPENDENT OF BOMBARDING ENERGY EL/u Ells Ecn EWK P k EM uyUsoyRnnSW-C”W-LP (pcTEp(p~+T~EW T1y) E-LRD+-EH,El@lcLT 
-___-----__-------__----------------------- _--_ 

1.0 4b 35 0.23 19% 7.7 214.0 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATGMIC NUMBERS~ ZP= 22. ZT= 62. ZC- 84. (PO) 2.0 92 71 0.Y a09 11.0 151.9 0 0 0 100.0 100.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NUMBERS: NP= 24. NT= 92. NC=116. 3.0 138 lob O.b9 3442 13.4 124.0 0 0 0 100.0 100.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 

4.0 l@ 142 0.93 3975 15.5 107.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
AP++1/3- 3.583 ATol/3= 5.360 4.5 m7 159 1.04 4217 lb.4 101.2 42 213 0 135.2 120.2 22.4 82 125 s7 503 13.80 0. 2 11 1.5 5 
REDUCED MASS NUMBER= 35.42 AP+AT=AC=ZOO. 

5.0 P) 177 1.16 444b 17.3 90.1 02 716 409 99.2 02.0 10.4 135 95 92 2m 7.05 51. 3 15 1.7 6 
INTERACTION RADIUS RINT=l2.82 fm RO= 1.43 Cm 5.5 2% 195 1.27 4hb3 10.2 91.6 108 112b 752 80.7 620 49.6 170 75 115 190 5.35 56. 4 10 1.9 0 

MCITTER HALF-DENSITY RADII Ifml: 
CP= 3.80 CT= 6.09 CT+CP= 9.89 6 2.34 

EQUIVCILENT SHARP SURFACE RADII Cfml: 
RP= 4.05 RT= 6.25 

COULOMB RADII Cfml: 
RCP= 4.00 RCT= 6.00 RC=R&P+RCT=lO.OO 

BSS-COULOMB POTENTICIL LMeVl: 
VC(r)=1.438+ZP*ZT/r for r>RC 
VC(rJ=VO-K*r+*n for r<RC 
VO= 273.47 MeV K= .22477 n=2.537 
VC(RINT)= 152.9 MeV 

FISSIGN-TKE= 151. MeV 
ASYMM. FISSION-TKE= 117. MdJ 

LIQUID DROP PARAMETERS: 
GAf4MA= 0.908 MeV/fmx+2 PROX-FACTOR= 26.72 tie’.’ 
L-RLD- 78 (RDTATING LIQUID DRGP LIMIT) 
STIFFNESS PF)RAMETER C- 5.68 McV/ZcrZ 

MASS EXCESSES IMeV/c**23: 
PROJECTILE: -44.8 TARGET: -72.1 
CORPOUND NUCLEUS: -16.2 

FUSION RELATED PARAMETERS: 
R-BfhRRIER=11.54 fm V(RB)= 159.8 MeV 
Q-VALUE= -100.8 MeV 
L-CRITICAL= 109. 

6.0 276 213 1.39 4871 19.0 07.7 129 1IM 
6.5 is? 230 1.51 So71 19.0 04.2 147 17H 
7.0 322 218 I.62 Qb3 20.5 81.2 lb3 zoo0 

7.5 3% 2bb 1.74 5440 21.2 70.4 I77 2213 
8.0 348 283 1.85 5620 21.9 75.9 191 ww) 
8.5 391 301 1.97 51102 22.6 73.7 203 23b4 
9.0 414 319 2.00 5971 23.2 71.6 215 2710 
9.5 437 23b 2.10 6133 21.9 69.7 226 ZBIi 

10.0 4bO 3y 2.31 b295 24.5 67.9 237 2938 
10.5 403 3722.43bFian.1 &.32473Ob4 
11.0 5% 3% 2.56 MOI 25.7 b4.0 251 3161 
11.5 !f29 W7 2.44 b7% X.3 63.3 2bb 3249 
12.0 82 425 2.78 6900 26.8 62.0 275 Jm 

1038 68.6 5l.S t5.7 214 b2 131 lbb 4.40 bl. 5 21 2.1 9 
976 39.0 47.1 60.1 244 $3 1U 143 3.93 65. 5 23 2.3 10 
906 53.1 41.6 63.5 2’7b 4b 154 131 3.54 70. b 25 2.4 I1 

Mb 47.8 37.3 66.1 3m W 163 120 3.25 75. 7 27 2.6 12 
793 43.3 339 48.3 33 3b 170 112 3.02 79. 7 20 2.7 13 
744 39.9 I.0 70.1 359 32 rn lo3 2.64 84. 7 30 2.8 14 
705 34.9 28.6 71.6 385 29 103 99 2.68 m.  0 32 3.0 lb 
bd 34.3 26.6 72.9 410 27 189 94 2.95 92. 8 23 3.1 17 

63) 32.0 24.8 74.0 4% 25 194 90 2.43 94. 9 35 3.2 10 
bo4 38.1 23.3 75.0 4bs 23 199 06 2.33 101. 9 36 3.3 18 
577 28.3 21.9 73.8 WS 21 203 63 2.24 105. 10 38 3.4 20 
551 2b.0 20.7 76.6 5W 20 290 80 2.16 109. 10 39 3.5 20 
SF,3 X.4 19.6 77.3 533 19 212 77 2.09 114. 10 W 3.6 21 

13.0 598 4bO 3.01 7104 27.9 S9.b 293 3472 4@3 23.0 17.8 78.5 5Bl 17 2% 73 1.97 122. 11 43 3.8 23 
14.0 b44 4% 3.24 7457 29.0 51.4 309 3595 453 21.0 lb.2 79.5 b29 15 720 69 1.04 lr). 12 45 4.0 25 
15.0 690 531 3.47 7721 30.0 55.5 323 3701 4a 19.4 15.0 00.3 b?b 14 2s 46 l.n la. 13 48 4.1 26 
l&O 736 567 3.71 1976 31.0 53.7 340 3793 396 18.0 13.9 01.0 723 13 242 63 1.70 145. 13 50 4.3 2s 
17.0 782 b02 3.94 W4 31.9 52.1 354 3075 373 lb.8 12.9 81.6 n0 12 228 44 I& II. 14 %I 4.5 38 

18.0 828 638 4.17 Mb4 32.9 30.0.6 347 3?48 352 15.7 12.1 02.2 017 11 2s ‘58 1.57 141. 15 95 ..b 31 
19.0 074 673 4.W Bb99 33.8 49.3 381 WI2 33 14.8 11.4 82.b 861 10 zbl 56 1.51 169. IS 57 4.8 3.’ 
20.0 920 708 4.0 8927 34.6 48.0 393 W71 317 13.9 10.7 F3.0 910 10 2b7 54 1.Y 17b. lb 44 4.9 34 
25.0 1130 88b 5.79 9994 a.7 43.0 452 4273 2sI 10.9 0.4 84.6 1143 7 296 47 1.20 211. 20 70 5.6 W 
30.0 1380 163 b.93 10962 42.4 39.2 SW 44W 211 8.9 6.9 85.5 1374 b 323 42 1.14 24b. 23 80 6.2 45 

35.0 lb10 lm, 0.11 110% 45.8 36.3 950 4S45 101 7.5 5.8 06.2 1605 5 349 39 1.6 278. 24 90 6.7 
W.0 1040 1417 9.26 1x91 49.0 34.0 593 4k24 158 6.6 5.0 8b.7 18H 4 374 36 0.97 309. 30 loo 7.3 
4S.0 2070 1591 10.42 13179 52.0 32.0 b34 4b@ 141 5.0 4.5 07.1 2% 4 397 34 0.91 338. 33 109 7.7 
50.0 2388 1771 11.50 i4W S4.8 30.4 b7l 4m 126 5.2 4.0 07.4 2297 3 410 32 o.ob 3%. 36 118 0.2 

mviu Rev mv - mvlc l/h - 4 3 3 der &de9 mv mv mu - VI mv -mv- hV - 
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- __........__. 

#235 46 Ti on 165 Ho 4b li an lb5 lla 4b 11 0” 165 lb 

____--___--___-_--------------------------- 

PARFIMETERS INDEPENDENT OF BOMBARDING ENERGY ah aroEmEcwx. k El& lINI98cASUSfF4(pcp W-lTEWX’ETTQIopllEfA’ WI E+REN4UlEWK4.l 
______--__--___L__------------------------- 

1.0 4b 3b 0.22 1986 7.9 232.1 0 0 0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

ATOMIC NUMBERS ZP= 22. ZT= 67. ZC- 89. (AC) 
NEUTRON NUllBERS: NP= 24. NT= 98. NC=l22. 

CIp*z1/3= 3.583 AT**1 /3= 5.485 
REDUCED “&SS NUMBER= 35.97 &P+AT=AC=211. 

INTERfiCTION RADIUS RINT=12.96 fm HO= 1.43 fn 

MATTER HALF-DENSITY Rl%DII L-Cal: 
CP= 3.80 CT= 4.25 CT+C:P=lO. OS r= 2.36 

EQUIVPILENT SHCIRP SURFACE RADII Cfml: 
RP= 4.05 RT= 6.41 

COULOMB RADII Cfml: 
RCP= 4.00 RCT= 6.15 RC=RCP+RCT=lO.16 

BSS-COULOMB POTENTIAL CM&l: 
VC(r1=1.438*ZP+ZT/r for r::RC 
VC(r)=VO-K*r*rn for r<RC 
VO= 290.48 MeV K= .22070 “62.552 
VC(RINT)= 163.6 MeV 

FISSION-TKE= 165. Me’.’ 
fiSY”M. FISSION-TKE= 123. “eV 

LIQUID DROP PARfiMETERS: 
GMlW= 0.910 lleV/fm+*2 PROX-FACTOR- 27.04 MeV 
L-RID= 71 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PfIRAMETER C= 5.60 “&J/Z**2 

“ASS EXCESSES C”cV/cra21: 20.0 920 719 4.40 9927 35.2 51.9 401 (096 299 14.8 11.6 62.6 910 10 265 59 1.49 lb9. lb 59 4.8 33 
PROJECTILE: -44.8 TARGET: -63.7 25.0 1159 899 5.50 99% 39.3 4b.4 (61 4324 239 11.5 9.0 84.3 1142 8 292 51 1.30 203. 20 69 5.5 40 
CGMPOUND NUCLEUS: 7. 0 30.0 1380 1079 b.bOlO9b2 43.1 42.4 514 4493 IW 9.4 7.4 85.3 1374 b 318 4b 1.1) 237. 23 79 6.0 45 

FUSION RELF)TED PCIRAMETERS: 35.0 lb10 1259 7.70 11856 (6.5 39.2 543 4447 170 8.0 6.2 W.0 lb@ 5 342 42 1.06 248. 26 W 6.b 
R-BPIRRIER=l1.66 fm V(RR)= 170.9 MeV 40.0 1890 1437 8.80 12b91 49.8 36.7 407 1691 149 b.9 5.4 8t..5 1635 5 3b5 39 0.98 296. 30 98 7.1 
Q-wLUE= -115.6 “cv 45.0 2070 1619 9.90 12479 52.8 34.6 b48 4751 132 b.1 4.8 8b.9 2Obh 4 387 * 0.92 323. 33 107 7.5 
L-CRITICAL= 10H. 50.0 2309 1799 Il.00 14227 55.6 32.8 687 4810 119 5.5 4.3 87.3 2296 4 4W 34 0.87 349. 34 llb 8.0 

Y236 46 Ti an 181 Ta 

PAR&METERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATOMIC NUMBERS! ZP= 22. ZT= 73. ZC= 95.(Am) 
NEUTRON NUMBERS: NP= 24. NT=lOS. NC-132. 

AP**l/3= 3.583 AT**1 /3= 5.657 
REDUCED MPSS NUMBER= 36.68 CIP+AT=AC=227. 

INTERACTION RADIUS RINT=13.15 fin KU= 1.42 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.80 CT= 6.47 CT+CP=10.27 c= 2.40 

EQUIVALENT SHeRP SURFACE RADII Cfml: 
RP= 4.05 RT= 6.62 

COULOMB RADII Cfml: 
RCP= 4.00 RCT= 6.35 RC=RCP+RCT=10.36 

BSS-COULG”B POTENTIAL CMeVlr 
VC(r1=1.43S+ZPrZT/r for r>RC: 
VClrl=VO-K*rixn for r<RC 
VO= 309.72 “eV K= .21360 n=2.569 
VC(RINT)= 175.7 MeV 

FISSION-TKE* 181. McV 
ASYNM. FISSION-TKE= 129. kv 

LIQUID DROP PCIRAHETERS: 
GC\MtWi= 0.907 McV/fmr+Z PROX-FACTOR= 27.29 “eV 
L-RLD= 64 (ROTATING LIQUID DROP LIRIT) 
STIFFNESS FI)RL)METER C= 5.49 M&/Z++2 

MASS EXCESSES C”aV/cr*21: 
PROJECTILE: -44.8 TCIRGET: -4b. Cl 
COMPOUND NUCLEUS: 42.2 

FUSION RELeTED PhRA”ETERS: 
R-BARRIER=ll.S3 fm V(RBl= 183.4 MeV 
Q-VALUE= -133.0 MeV 
L-CRITICAL= 106. 

2.0 92 72 0.44 mo9 11.1 lb4.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 138 103 0.M 3442 13.6 134.0 0 0 0 180.0 lW.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 184 I44 0.m 3975 15.7 1140 0 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
4.5 2(37 lb2 0.99 4217 lb.7 lW.4 0 0 0 189.0 180.0 0.0 0 0 n 0 0.00 0. 0 0 0.0 0 

5.0 z10 180 1.10 444b 17.b lo(L8 b8 48b 213 113.4 97.3 a.3 120 110 81 345 8.M t9. 3 14 l.b 5 
5.5 253 1% 1.21 4bl3 18.5 99.0 W 927 581 89.8 74.3 45.1 lb7 86 108 229 6.M 54. 4 17 1.8 6 
6.0 276 21b l.lz 4871 19.3 94.8 123 1294 889 75.4 bl.2 9.3 ?ob 70 127 193 4.87 58. 5 20 1.9 8 
b.5 299 234 1.43 5971 29.1 91.0 142 1@3 920 b5.2 52.5 57.4 240 59 141 144 4.P b2. 5 22 2.1 9 
7.0 221 252 1.54 !E!&I 29.8 07.7 lb0 1868 m  57.6 4b.0 (I.2 271 51 152 148 3.75 b7. b 24 2.3 IO 

7.5 3% 273 1.65 5442 21.5 w.7 175 2997 797 51.7 41.1 b4.2 NO 45 lb1 135 3.41 71. 6 26 2.4 12 
8.0 368 288 1.76 5628 22.3 a.1 189 22% 749 4b.9 37.2 bb.6 328 40 lb9 125 3.M 75. 7 29 2.6 13 
8.5 391 306 1.87 5802 22.9 79.6 2t3 2475 701 42.9 33.9 b8.5 ES 36 176 117 2.95 80. 7 29 2.7 14 
9.0 414 32) 1.93 5971 23.6 77.4 215 2b32 bb4 39.6 31.3 70.2 382 32 182 110 2.78 84. 8 31 2;s 15 
9.5 437 342 2.03 b125 24.2 75.3 127 2772 629 34.7 29.0 71.b 407 30 189 104 2.63 88. R 33 2.9 lb 

10.0 4bO 360 2.20 6295 24.9 73.4 23% 2899 598 34.3 27.0 72.9 433 n 193 w 2.51 92. 9 34 3.0 17 
10.5 483 379 2.31 6452 25.5 71.b 249 3013 5b9 32.1 25.3 73.9 459 25 198 95 2.40 96. 9 35 3.2 18 
11.0 Bib 3% 2.42 blQ4 2b.1 70.0 259 3117 544 a.3 23.8 74.9 483 23 203 91 2.31 100. 9 37 3.3 19 
11.5 529 414 2.53 67% 26.7 b8.4 2b9 3211 520 28.6 22.5 73.7 507 22 207 88 2.22 104. 10 38 3.4 29 
12.0 552 43Z 2.44 bsa, 27.3 67.0 278 3298 4% 27.1 21.3 76.5 531 21 211 85 2.15 Irn. 10 40 3.5 21 

13.0 598 468 2,s 7184 28.4 b4.4 2% 3452 4M 24.5 19.2 77.7 56) 18 219 80 2.02 116. 11 42 3.7 23 
14.0 b44 501 3.08 7457 29.4 62.0 313 3%3 427 22.4 17.b 78.8 627 17 227 75 1.91 12). 12 45 3.8 24 
15.0 690 540 3.30 772l 30.5 59.9 3S 3b97 398 20.6 lb.2 79.7 b75 15 2% 72 1.81 132. 13 47 4.0 26 
lb.0 736 Vb 3.52 7976 31.5 58.0 2& 3797 374 19.1 15.0 80.5 722 14 240 69 1.73 139. 13 50 4.2 28 
17.0 782 b12 3.74 92Z4 a.4 56.3 560 3065 352 17.8 13.9 81.1 769 13 247 M 1.M 147. 14 52 4.3 29 

13.0 LILB b47 3.96 84b4 23.4 54.7 374 3963 232 lb.6 13.0 81.7 8lb 12 253 b3 1.Y 154. 15 5l 4.5 31 
19.0 874 681 4.18 8699 34.3 53.2 388 4#I 314 15.6 12.3 82.2 343 11 259 61 1.5l ib2. 15 57 4.6 32 

4b Ti 41 181 Ta 46 Ti 01 181 la 

1.0 (6 37 0.21 198b 8.0 252.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 92 73 0.42 zBo9 11.3 178.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 138 110 0.63 3442 13.9 14b.o 0 0 0 180.0 lW.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 184 147 0.84 3975 lb.0 l’N.4 0 0 0 lW.0 180.0 0.0 b 0 0 0 0.00 0. 0 0 0.0 0 
4.5 207 lb5 0.94 4217 17.0 119.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 233 183 1.94 4444 17.9 113.1 48 231 0 134.3 121.8 72.8 104 11 b9 551 13.lb 0. 3 13 1.3 5 
5.5 2% 202 1.15 4bb3 18.8 107.8 88 711 3% 101.2 86.b 39.4 155 98 100 300 7.06 50. 4 lb 1.6 6 
6.0 276 220 1.25 4871 19.7 103.2 llb IloB 731 83.5 69.7 48.3 197 W 122 239 5.42 54. 5 19 1.8 8 
6.5 299 Pg 1.x 5071 29.5 99.2 1s 1444 8bl 71.5 59.0 9.2 233 M 137 193 4.56 58. 5 21 1.9 9 
7.0 Z’ 251 1.4b 5263 21.2 95.6 I57 1731 800 62.8 51.4 58.6 2bS 57 149 170 4.00 b2. 6 23 2.1 IO 

7.5 345 275 1.57 5448 220 92.3 173 1980 74b 56.1 45.6 b2.0 296 49 159 154 3.61 44. 6 25 2.2 II 
8.0 368 293 1.67 5b.B 22.7 89.4 lW 2198 700 50.7 41.1 b4.7 324 U 144 141 3.2 70. 7 27 2.4 13 
8.5 391 312 1.77 5822 23.4 9b.7 293 2389 453 4b.3 37.4 bb.9 352 39 in 131 3.09 74. 7 29 2.5 14 
9.0 414 33 1.8B 5971 24.1 84.3 21b 25bO 622 42.6 34.3 b8.7 379 35 181 123 2.90 78. 8 34 2.6 15 
9.5 437 340 1.98 1135 24.7 82.0 229 2712 589 39.5 31.8 79.3 4C6 32 187 117 2.74 82. 8 32 2.8 lb 

10.0 4bO 3b7 2.09 62% 25.4 80.0 241 2849 5bO 3b.8 29.b 71.6 430 30 192 Ill 2.bl 86. 9 33 2.9 17 
10.5 493 385 2.19 MS? 26.0 78.0 2% 2973 533 34.4 27.7 72.8 456 27 197 104 2.49 90. 9 35 3.0 18 
11.0 5Cd 4&I 2.30 bb04 2b.b 7b.2 2b3 3085 509 324 26.0 73.8 481 25 201 101 2.39 94. 9 3b 3.1 19 
11.5 529 42 2.40 b754 27.2 74.6 273 3l89 487 30.5 24.5 74.7 505 24 2% 98 2.1) PB. 10 37 3.2 20 
12.0 532 440 2.51 6900 27.8 73.0 283 5282 45b 28.9 23.2 75.5 530 22 210 94 2.21 101. 10 39 3.3 21 

13.0 598 477 2.71 7184 28.9 70.1 3l2 3449 430 26.1 29.9 76.9 578 20 217 88 2.08 109. II 41 3.5 23 
14.0 w 513 2.92 7457 30.0 67.6 320 3592 400 23.9 19.1 78.1 b2b 18 224 = 1.94 116. 12 44 3.7 25 
15.0 690 80 3.13 7721 31.1 b5.3 337 3715 373 21.9 17.5 79.0 674 16 231 W 1.86 123. 12 44 3.9 27 
lb.0 7% 587 3.34 7916 32.1 b3.2 353 2&3 350 20.3 lb.2 79.8 721 15 237 76 1.78 131. 13 49 4.0 28 
17.0 l82 b24 3.55 8224 33.1 b1.3 3M 3919 329 18.9 15.1 80.5 768 14 243 72 1.70 137. 14 51 4.2 33 

18.0 a28 660 3.76 84b4 34.0 59.6 383 4W3 311 17.7 14.1 81.2 815 13 249 70 1.M 1u. 15 53 4.3 32 
19.0 874 697 3.97 8bW 35.0 58.0 397 4OW 2?4 1b.b 13.3 81.7 862 12 255 67 1.s) 151. 15 55 4.5 33 
20.0 920 734 4.18 8927 a9 56.5 411 4147 2W 15.7 12.5 82.2 909 11 260 65 1.52 158. lb 59 4.6 35 
25.0 1154 917 5.z1 9994 40.1 50.6 474 llob 221 12.2 9.7 83.9 1142 8 2% 54 1.32 191. 19 68 5.3 41 
30.0 1380 1100 6.26 10962 43.9 4b.2 529 4573 194 10.0 8.0 35.0 1373 7 309 50 1.18 222. 23 78 5.8 47 

35.0 lb10 l2%4 7.31 118% 41.5 42.7 5S7 4701 144 3.4 4.7 85.8 1444 6 331 46 1.W 25th 26 87 6.4 
40.0 1849 14b7 8.35 12691 59.7 40.0 624 4793 140 7.3 5.8 86.3 1935 5 353 43 1.00 277. 29 94 6.9 
1.0 2020 lb51 9.40 13479 53.8 37.7 bb9 4%5 124 6.5 5.1 86.8 NM 4 373 40 0.94 305. 32 lti 7.3 
50.0 2300 1824 10.44 14227 5b.7 35.8 709 4922 112 5.8 4.6 97.1 2294 4 393 JB 0.80 330. r 114 7.7 

lwl” lw l&v - hvlc l/h - d J J k, du dn lkv kV lkv -- WI kV -ad- lw - 
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**********C****+********~*************~*******~**~ 
W237 46 Ti on 197 Flu 4bTimI97k 46 Tl on 197 Au 

PARAMETERS INDEPENDENT OF BOMBCIRDING ENERGY 

ATOMIC NUMBERS: ZP= 22. ZT= 79. ZC=lOi.(Mdl 
NEUTRON NUMBERS: NP= 24. NT=llS. NC=142. 

iw+*1/3= 3.583 AT**1/3= 5.819 
REDUCED MASS NUMBER= 37.29 AP+AT=PIC=243. 

INTERACTION RADIUS RfNT~13.32 fm RO= 1.42 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 3.80 CT= 6.48 CT+CP=10.48 c= 2.42 

EQUIVALENT SHARP SURFCICE RADII Cfml: 
RP= 4.05 RT= 6.83 

COULOH3 RADII tfml: 
RCP= 4.00 RCT= 6.55 RC=RCP+RCT=lO.55 

BSS-COULOMB POTENTIfiL EM&l: 
VC(r)=1.438+ZP*ZT/r fur r>RC 
VC(r)=VO-K*r+*n for r<RC 
VO= 328.46 McV K= .20640 n=2.587 
VC(RINT)= 187.6 MeV 

FISSION-TKE= 197. MeV 
ASYMM. FISSION-TKE= 154. MeV 

LIQUID DROP PfiRCIMETERS: 
GCIMtlA= 0.903 MeV/fm+*2 PROX-FACTOR= 27.51 MeV 
L-RLD= 54 (ROTATING LIQUID UROP LIMIT) 
STIFFNESS PARAMETER C= 5.41 MeV/Z**Z 

MASS EXCESSES CtleV/c+*21: 
PROJECTILE: -44.8 TCIRGET: -28.6 
COMPOUND NUCLEUS: 75.2 

FUSION RELATED PARAMETERS: 
R-BARRIER=ll.PO fm V(RB)= 195.8 MeV 
Q-VALUE= -148.7 MeV 
L-CRITICAL= 104. 

4.5 207 168 0.89 4217 17.3 129.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.08 0. 0 0 0.0 0 

5.0 m  184 0.99 444b 18.2 lZ.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.80 0. 0 0 0.0 0 
5.5 253 205 1.09 4bb3 19.1 116.7 14 482 20) 115.3 102.1 32.3 142 111 91 400 8.86 47. 3 15 1.4 5 
6.0 WA 224 1.19 4871 20.0 111.7 107 911 563 92.7 79.4 43.7 187 89 llb 278 6.14 51. 4 16 1.6 A 
A.5 2?9 242 1.29 5071 20.8 107.3 131 1273 796 78.5 bb.2 SO.8 226 73 133 226 4.% 55. 5 ?o 1.8 8 
7.0 322 261 1.39 5263 21.6 103.4 152 15&( 739 Y.4 57.1 95.8 260 62 147 1% 4.30 59. A 23 1.9 9 

7.5 345 280 1.49 5448 a.3 99.9 171 1852 6% 60.7 50.4 59.6 291 54 157 174 3.84 b2. A 24 2.1 11 
8.0 369 298 1.59 5b28 23.1 96.8 187 2067 b4b 54.7 45.2 b2.b 320 48 lbb 159 3.59 bb. 7 2b 2.2 12 
8.5 391 317 1.69 5802 23.8 93.9 202 2293 b98 49.8 41.0 b5.1 348 4.3 173 147 3.24 70. 7 28 2.4 14 
9.0 414 WA 1.79 5971 24.5 91.2 216 2477 S5 45.7 37.7.6 b7.1 376 36 180 137 3.W 73. 8 30 2.5 15 
9.J 437 35) 1.W Al35 25.1 89.8 23l 2b41 M 42.3 24.7 b8.9 402 35 1% 129 2.85 77. 8 31 2.6 lb 

10.0 440 373 1.99 6295 25.8 8b.5 242 2789 517 39.3 32.2 70.3 428 32 191 123 2.70 81. 8 33 2.7 17 
10.5 a 392 2.09 6152 2b.4 84.5 2S4 2923 492 3b.8 3Q.l 71.6 453 30 1% 117 2.9B 85. 9 34 2.8 18 
11.0 5Ob 410 2.19 bbO4 27.1 82.5 265 3045 470 34.6 28.2 72.7 479 W 200 112 2.47 88. 9 35 2.9 19 
11.5 529 429 2.29 A754 W.7 80.7 WA 3155 450 32.6 2b.b 73.7 503 2b 20s lea 2.37 92. 10 37 3.0 20 
12.0 82 448 2.39 A900 28.3 79.0 287 3257 431 30.8 25.1 74.b 528 24 209 104 2.26 95. 10 38 3.1 21 

13.0 598 483 2.58 7184 2p.4 75.9 307 3437 398 27.8 22.7 76.1 577 21 21b 97 2.13 101. I1 41 3.3 23 
14.0 b44 522 2.78 7457 30.5 73.1 325 3591 369 25.3 20.6 n.3 b25 19 223 91 2.01 109. 12 43 3.5 25 
15.0 AW 559 2.98 7721 31.6 70.7 343 3724 345 23.3 18.9 78.4 673 17 229 87 1.91 116. 12 45 3.7 27 
16.0 7% 597 3.18 7976 32.6 68.4 359 2841 323 21.5, 17.5 79.2 720 lb 235 83 1.82 123. 13 48 3.8 29 
17.0 782 b34 3.39 m4 33.6 bb.4 376 3944 304 20.0 lb.3 80.0 767 

18.0 628 A71 3.58 84b4 34.6 MS 391 ti 287 18.7 15.2 80.6 815 
19.0 874 709 3.78 8699 35.6 b2.8 406 4117 272 17.6 14.3 81.2 861 
20.0 920 74b 3.98 6927 36.5 61.2 4% 41% 258 16.6 13.5 81.7 908 
25.0 1150 932 4.97 9994 40.8 54.7 (85 4470 207 12.9 10.4 83.6 1141 
30.0 1380 1119 5.96 10962 44.7 Z&O 543 1656 ln 10.5 8.5 84.7 1373 

35.0 1610 1305 A.96 11656 48.3 16.3 595 4788 147 8.9 7.2 85.6 16M 
40.0 1840 1492 7.9512b91 51.b 43.3 b42 18BB 129 7.7 b.2 86.1 1835 
4.0 2070 1678 8.94 134W 54.7 40.8 681 4965 115 6.8 5.5 86.6 2066 
50.0 23M 1865 9.94 14223 57.7 38.7 729 5027 103 A.1 4.9 87.0 Z9b 

15 241 w 1.74 129. 14 59 4.0 31 

13 24b 76 1.67 134. 14 52 4.1 32 
13 252 73 I.61 LIZ. 15 54 4.3 34 
12 2s 71 1.56 148. lb 51 4.4 36 
9 281 Al 1.35 1W. 19 A7 5.1 43 
7 m  55 1.21 206. 22 n 5.7 49 

A 323 50 1.10 236. 26 86 6.2 

0238 46 Ti on 208 Pb 

------------------------------------------- 
PCIRAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOHIC NUMEERS: ZP= 22. ZT= 82. ZC=104.( 1 
NEUTRON NUMBERS: NP= 24. NT=126. NC=150. 

AP*+l/3= 3.583 ATc+l/S= 5.925 
REDUCED MASS NUMBER= 37.67 AP+AT=hC=254. 

INTERfiCTION RADIUS RINT=13.44 fm HO= 1.41 fm 

MATTER HALF-DENSITY RADII Efnl: 
CP= 3.80 CT= 6.82 CT+CP=10.62 E= 2.44 

EQUIVhLENT SHARP SURFCICE RAUII Cfml: 
RP= 4.05 RT= 6.96 

COULOMB RADII Cfml: 
RCP= 4.00 RCT= 6.66 RC=RCP+RCT=10.67 

BSS-COULOMB POTENTIAL CM&l: 
VC(rl=1.438*ZP+ZT/r fur r>RC 
VC(rl=VO-K+r+*n for r<RC 
VO= 336.95 MeV K= .20145 r-,=2.595 
VCtRINTl- 193.1 McV 

FISSION-TKE= 205. MeV 
CISYMM. FISSION-TKE- 137. llev 

LIQUID DROP PARAMETERS: 
GAMMA- 0.896 IlaV/fm+r2 PROX-FACTOR= 27.48 MeV 
L-RLD- 50 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 5.35 rleV/Z++2 

MCISS EXCESSES CWeV/c++2lS 
PROJECTILE: -44.8 TCIRGET: -19.5 
COMPOUND NUCLEUS: 94.3 

FUSION RELATED PARAMETERS8 
R-BARRIER=12.09 fm V(RB)= 201.3 McV 
Q-VALUE= -158.6 McV 
L-CRITICAL= 103. 

46 Ti 01 208 W 46 Ti 0r1 208 Pb 

EL/u ELM F.C.8 EclllvC , k EM LMY5f?MSU8WClJlF-LP (PLlEF’-WElQTEFUlYElA’ TM E-ERDJ-ENlEWlllT 
- ----- 

1.0 4b 38 0.20 1986 8.2 281.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 92 75 0.39 wo9 11.7 zoo.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 124 113 0.59 3442 14.3 lb4.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 184 151 0.78 3975 lb.5 142.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 207 170 0.88 4217 17.5 10.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 230 188 0.98 444b 18.4 127.0 0 0 0 im.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 253 207 1.07 4663 19.3 121.1 67 391 
6.0 WA 226 1.17 4871 20.2 116.0 103 836 
A.5 299 245 1.27 5071 21.0 111.4 129 1212 
7.0 322 264 1.37 5263 21.8 107.4 151 1533 

7.5 3% 283 1.46 5448 22.6 103.7 170 1812 
8.0 368 301 l.% 5b28 23.3 100.4 187 2095 
8.5 391 320 1.M 5802 24.0 97.4 203 a9 
9.0 414 339 L7b 5971 24.7 94.7 218 24&3 
9.5 437 358 1.65 A135 25.4 92.2 231 2630 

la 122.0 110.0 29.0 138 115 88 464 10.02 45. 3 15 1.2 4 
502 96.7 84.0 41.6 185 91 114 3M 6.52 49. 4 I8 1.5 A 
771 81.4 b9.5 49.3 T24 73 132 242 5.19 52. 5 20 1.6 8 
715 70.7 59.7 54.6 25% 44 145 207 4.45 56. A 22 1.8 9 

AA8 b2.7 52.6 58.7 290 55 156 184 3.95 bO0. A 24 2.0 11 
62% 55.4 47.0 Al.8 319 49 165 168 3.59 b3. 7 26 2.1 12 
587 51.2 42.b b4.4 348 43 172 1s 3.31 67. 7 L?8 2.3 14 
%b 47.0 39.0 AA.5 375 W 179 144 3.09 71. 8 29 2.4 15 
527 43.4 36.0 68.3 401 36 I&S 1% 2.91 74. 8 31 2.5 lb 

10.0 464 377 1.95 6295 2b.l 89.8 2U 2783 501 40.4 33.4 69.8 4W 3l 1% 129 2.75 78. 8 32 2.6 17 
10.5 & 39b 2.05 b452 2b.7 87.7 2% 2922 477 37.7 31.2 71.1 m  30 1% 127 2.62 8,. 9 34 2.7 18 
11.0 5% 414 2.15 bfd W.3 85.6 268 3H8 156 35.4 29.2 72.3 478 28 199 117 2.51 84. 9 35 2.8 iQ 
11.5 529 433 2.24 b754 W.9 a.8 279 3163 435 33.4 W.5 73.3 503 26 203 113 2.41 88. 10 36 2.9 21 
12.0 552 Ku 2.34 A900 28.5 

13.0 5% 4% 2.54 7184 29.7 
14.0 b44 527 2.73 74!i7 30.8 
15.0 A90 545 2.93 7721 31.9 
lb.0 736 6M 3.12 7976 33.0 
17.0 702 MO 3.32 6224 34.0 

18.0 628 A78 3.51 Mb4 35.0 
19.0 874 71b 3.71 8b99 35.9 
20.0 920 753 3.90 8927 3b.8 
25.0 1150 942 4.BB 9994 41.2 
30.0 1380 1130 5.85 109b2 45.1 

35.0 1610 1318 A.83 11856 48.7 
40.0 i840 1507 7.85 12b91 52.1 
45.0 2070 lb% 8.78 134W 56.3 
so.0 mo 1883 9.75 14227 s6.3 

82.0 2% 3268 

78.8 311 3455 
75.9 m  3bl4 
73.3 348 3752 
71.0 365 3873 
48.9 381 3980 

67.0 397 4073 
65.2 412 4159 
63.5 427 4236 
56.8 493 4525 
51.9 562 4718 

48.0 bo5 4m 
44.9 bn 4959 
42.3 A99 503p 
44.2 741 5103 

417 31.6 2b.0 74.2 528 24 207 1oB 2.22 91. 10 39 3.0 22 

355 W.5 2-3.4 75.8 577 21 214 101 2.17 98. 11 40 3.2 24 
357 25.9 21.3 77.0 A25 19 221 9s 2.04 Ice. 11 43 3.4 26 
35) 23.8 19.6 78.1 A73 17 227 5-3 1.93 111. I2 45 3.6 28 
313 22.0 18.1 79.0 720 lb 233 86 1.81 117. 13 47 3.7 30 
294 20.5 lb.8 W.8 767 15 238 82 1.76 124. 14 49 3.9 32 

278 19.1 15.7 80.4 814 14 243 W 1.69 130. 14 52 4.0 34 
263 18.0 14.7 81.0 861 13 249 76 1.63 1%. 15 54 4.2 25 
‘EO lb.9 13.9 81.5 POB 12 253 74 1.3 142. 16 Y  4.3 37 
200 13.1 10.8 83.4 1141 9 WA M 1.36 172. 19 bb 5.0 U 
lb7 10.7 8.8 84.6 1373 7 297 57 1.22 100. 22 7b 5.5 51 

143 9.1 7.4 as.5 1601 A 317 52 1.11 2%. 26 85 6.0 
125 7.9 A.4 ab.1 1835 5 3S 48 1.03 152. 29 94 A.5 
111 6.9 5.7 a.5 2iXb 4 35) 45 0.96 WA. 32 102 7.0 
100 6.2 5.1 e&9 229b 4 37a 42 0.91 2%. 35 111 7.4 
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*****XF****X******,******************************.~ 

Y239 46 Ti On 209 81 

____________________----------------------- 

WRANETERS INDEPENDENT OF BOMBARDING ENERGY 

&TONIC NUMBERS: zp= 22. ZT= 83. ZC=105.1 1 
NEUTRGN NUMBERS: NP= 24. NT=lZh. NC=150. 

AP**1/3= 3.583 AT*+i/3= 5.934 
REDUCED MASS NUMBER= 37.70 hv+AT=fic=255. 

INTERACTION RADIUS RINT=13.45 fm HO= :.41 fm 

MhTTER HALF-DENSITY RCIDII Cfml: 
CP= 3.80 CT= 6.83 CT+CP=lO.h3 6 2.44 

EQUIVALENT SHARP SURFAC-E RADI I C f m  1: 
RP= 4.05 RT= 6.97 

c:ouLorlB RCIDII cfnl: 
RCP= 4.00 RCT= 4.68 RC=RCP+RCT=10.6.8 

BSS-COULOMB POTENTIAL CM&l: 
VC(r7=1.438*ZP*ZT/r for r::.RC 
VC(rl=VO-K*r**n fur r<RC 
VO= 340.40 McV K= .20102 n=z. SW 
VC:(RINTl= 195.3 MeV 

FISSION-TKE= 208. MeV 
FISYtltl. FISSIGN-TKE= 138. MeV 

LIQUID DROP PARRMETERS: 
GAMNA= G.S99 MrV/fm*+2 PRGX-FACTOR= 27.59 MeV 
L-RLD= 46 (ROTCITING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 5.35 M&/Z*r2 

MASS EXCESSES CMcV/c**Zl: 
PROJECTILE: -44.X TARGET: -16.5 
COMPOUND NUCLEUS: 100.7 

FUSION RELATED PARAMETERS4 
R-BARRIER=l2.10 fm V(HBl= 203.6 Me’.’ 
Q-VALUE= -l&2.0 McV 
L-CRITIcAL= 1az. 

ata Bm Em Earn P k ElA lJW5UWSlS(pQIW-lP W+lff+ElQTEFURElA’ TW E-EREN--ENTBPNLl 
- ___--___ --_--I-_--_ 

1.0 46 38 0.19 15Ob 0.2 287.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 92 n 0.39 2EJo9 11.7 243.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 138 113 o.sn 3442 14.3 166.0 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 184 151 0.77 3973 16.5 143.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 207 170 0.87 4217 17.5 135.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 

5.0 230 189 0.9l 4446 18.4 128.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 253 107 I.06 1663 19.3 122.6 62 335 82 126.3 114.7 26.9 I34 119 85 SW 10.85 45. 3 15 1.2 4 
A.0 27b 226 1.16 487811 10.2 117.4 107 786 450 99.1 0b.4 40.4 101 95 112 317 6.74 49. 4 17 1.4 A 
6.5 299 245 1.25 5071 21.0 112.0 127 11w 752 03.2 71.1 48.4 221 78 131 2% 5.30 52. 5 h) 1.6 7 
7.0 X2 264 1.35 5263 21.8 108.7 149 1491 A99 72.1 61.0 54.0 256 AA 145 213 4.51 56. A 22 1.0 9 

7.5 345 263 1.45 544% 22.6 105.0 lb9 1773 657 63.8 53.6 5B.I 2m 57 156 189 4.00 60. A 24 1.9 10 
8.0 360 %I2 1.54 5020 22.3 101.7 196 2019 612 57.3 47.9 61.3 318 50 lb5 171 3.62 63. 7 26 2.1 12 
8.5 391 320 1.M %I2 24.0 98.6 it82 223b 57b 52.1 43.4 b4.0 34b 45 172 1% 3.94 b7. 1 ZB 2.2 13 
9.0 414 339 1.74 5971 24.7 95.0 217 2429 544 47.7 39.7 M.1 374 40 179 147 3.11 71. 8 29 2.4 I4 
9.5 437 358 1.83 A135 25.4 93.3 230 Z&2 515 44.1 36.6 (7.9 401 36 185 120 2.93 74. 8 31 2.5 16 

10.0 4M 3ll 1.93 6295 26.1 90.9 243 2757 189 41.0 33.9 69.5 427 33 190 131 2.77 77. 8 32 2.b 17 
10.5 4W 396 2.B b452 Z&7 00.7 256 2897 4bb 38.3 31.7 70.9 452 31 195 125 2.M 81. 9 33 2.7 18 
11.0 506 415 2.12 UO4 27.3 86.7 267 3l24 445 35.9 29.1 72.0 4% 2s 200 119 2.52 84. 9 35 2.8 19 
11.5 529 434 2.22 A751 28.0 M.0 279 3141 425 33.9 27.9 73.1 502 27 204 114 2.42 88. 10 26 2.9 20 
12.0 562 452 2.22 A900 28-b 83.0 289 Z47 4C# 32.0 26.4 74.0 527 25 2a 110 2.33 91. 10 38 3.0 22 

13.0 5% 4W 2.51 7184 29.7 79.7 310 3436 376 20.9 23.8 75.b 57b Zz 215 IO3 2.18 98. 11 40 3.2 24 
14.0 444 528 2.10 7457 3.9 76.8 329 3598 349 26.3 21.6 76.9 b24 20 221 91 2.O5 104. 11 42 3.4 2b 
15.0 A90 5M 2.90 7721 31.9 74.2 347 3738 326 24.1 19.8 77.9 A72 10 m  92 1.94 111. 12 45 3.6 29 
16.0 7% ku 3.09 7976 33.0 71.9 365 3860 306 22.3 18.3 78.8 720 16 233 87 1.85 110. 13 47 3.7 29 
17.0 702 Ml 3.20 02.24 94.0 b9.7 381 39b8 28B 20.7 17.0 79.6 767 15 239 8) 1.77 124. 14 49 3.9 31 

18.0 828 A79 3.48 Mb4 35.0 Al.8 397 4N4 Zl2 19.4 15.9 80.3 814 14 244 80 1.70 1~). 14 52 4.0 33 
19.0 874 716 3.67 66W 35.9 bb.0 412 4150 257 18.2 14.9 80.9 861 13 249 77 1.M 136. 15 54 4.2 35 
20.0 910 751 3.86 8927 3b.9 b4.3 427 4227 244 17.1 14.1 81.4 908 12 254 15 1.50 142. IA 56 4.3 36 
25.0 1150 942 4.03 9994 41.2 57.5 494 4520 195 13.3 10.9 63.4 1141 9 27l As 1.37 172. 19 M 4.9 u 
30.0 1380 1131 5.79 10962 45.2 52.5 552 4115 lb3 10.9 8.9 B4.b 1373 7 2% 58 1.22 199. 22 7b 5.5 51 

35.0 lb10 1320 A.76 110% 40.8 40.6 bt6 4&54 133 9.2 7.5 65.4 I@4 A 318 53 I.11 227. 25 05 6.0 
40.0 1040 1.5W 7.72 12491 52.2 45.5 651 4959 122 8.0 6.5 86.0 IL?35 5 336 49 1.02 251. 29 94 6.5 
45.0 2070 lb97 0.69 13479 8.3 42.9 7M1 XNO IC@ 7.0 5.7 8b.5 2ob5 5 351 46 0.96 2E.. 32 102 A.9 
50.0 2300 1885 9.65 14227 58.3 40.7 742 51O4 97 A.3 5.1 ab.9 mb 4 371 43 0.91 25% 35 Ill 7.4 

#24O 4/, T1 on 238 U 

PhRAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUNBERS: ZP= 23. ZT= 92. ZC=114.( 1 
NEUTRON NUMBERS: NP= 24. NT=i46. NC=i70. 

FIP+rl/3= 3.583 AT+*1/3= 6.197 
REDUCED MASS NUMBER= 38.55 w+ia~=~c=284. 

INTEWCTION RLIDIUS R1NT~13.73 Fm HO= I. 40 fm 

NATTEH HC)LF-DENSITY RADIi Cfnrl: 
C:P= 3.80 CT= 7.16 CT+CP=iO.97 r= 2.48 

EQUIVALENT SHARP SURFAC’E AAUII Cfml: 
RP= 4.05 RT= 7.30 

COULOMR RADII Cfml: 
RC:P= 4.00 RcT= 6.98 RC==RcP+RcT=lO.YS 

BSS-COULOMB PGTENTICIL CM&l: 
VC(r)=l.43S*ZP+ZT/r for r:,HC 
VC ( r ) =VO-K*r**n for rCRC 
VO= 366.11 MeV K= .I’%58 n=2.h25 
VC(RINT)= 212.0 MeV 

FISSION-TKE= 234. nev 
ASYMM. FISSION-TKE= 145. MeV 

LIQUID DROP PfYRANETERSr 
GAMtlA= 0.886 PlcV/fm*+Z PROX-FACTOR= 27.65 MeV 
L-RLD= 26 (ROTATING LIQCIID DROP LIMIT) 
STIFFNESS PARAMETER C= 5.24 M&/Z+*2 

MASS EXCESSES CMeV/c+*23: 
PROJECTILE: -44.8 TARGET: 47.2 
C:OMPClUND NUCLEUS: 172.8 

FUSION RELATED PAR&METERS: 
R-BARRIER=12.35 fm V(m)= 220.4 MeV 
Q-VALUE= -170.4 McV 
L-CRITIC&L= 97. 

1.0 4b 39 0.18 198b 8.4 318.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 92 77 0.36 m  11.9 Pg.4 0 0 0 180.0 180.0 0.0 0 0 0 ; g  0. 0 0 0.0 0 
3.0 138 116 OS 3442 14.6 Ie4.0 0 0 0 180.0 lm.o 0.0 0 0 0 . 0. 0 0 0.0 0 
4.0 104 154 0.72 3975 lb.9 159.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 h)) 173 O.&? 4217 17.9 150.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 2.3 193 0.91 444b 18.9 142.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 253 212 l.M 44&J 19.8 135.9 0 0 0 180.0 1~0.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
6.0 276 231 1.09 4871 20.7 la.1 81 500 220 llb.O 105.2 32.0 168 108 103 450 8.83 44. 4 lb 1.3 b 
6.5 299 251 1.18 5071 21.5 125.0 115 921 572 94.6 a.5 42.7 211 88 125 319 b.23 47. 5 19 1.5 8 
7.0 X2 270 1.27 5263 22.3 120.5 141 1282 402 80.8 70.3 49.6 249 73 141 2bo 5.w 50. 5 21 1.7 10 

7.5 345 289 1.36 5448 23.1 114.4 lb3 1594 562 70.9 61.1 54.6 282 A3 153 225 4.4o 53. A 23 I.6 12 
8.0 240 308 1.45 5b28 23.8 112.7 183 I8bl 527 63.3 51.3 56.4 313 55 163 2O2 3.93 57. 6 25 2.0 13 
0.5 391 328 1.B %02 24.6 109.3 200 2107 496 57.2 40.9 61.4 342 49 171 184 3.59 60. 7 27 2.1 15 
9.0 414 347 1.M 5971 25.3 lQ.2 216 a 4bn 52.3 44.5 b3.9 370 u 178 170 3.32 63. 7 28 2.2 lb 
9.5 437 366 1.73 A135 26.0 103.4 231 2511 U3 48.2 40.9 b5.9 397 40 184 159 3.11 67. 8 30 2.3 17 

LO.0 W 3% 1.82 6295 26.7 100.8 245 2683 421 44.7 37.0 b7.7 424 36 189 150 2.93 b9. 8 31 2.5 19 
10.5 4@3 4% 1.91 b452 27.3 98.4 259 2839 401 41.b 35.2 69.2 450 33 194 143 2.78 73. 9 32 2.6 20 
ii.0 506 424 2.00 bbo4 28.0 96.1 271 2980 363 39.0 33.0 70.5 475 31 196 136 2.45 76. 9 94 2.7 21 
11.5 529 443 2.09 A754 20.6 94.0 283 3109 3bb 36.7 31.0 71.7 501 2s 202 13n 2.54 79. 

82; 
9 35 2.8 22 

12.0 552 463 2.18 A900 29.2 92.0 295 m7 351 34.6 29.2 72.7 525 27 ‘Mb 12, 2.U 10 36 2.9 24 

13.0 59B 501 2.36 7lw 3.4 88.4 317 343b 324 31.2 24.3 74.4 575 23 213 116 2.27 LB. 11 39 3.1 26 
14.0 A44 540 2.8 7457 31.5 es.2 33l 3b14 301 28.3 23.9 75.8 Am 21 219 IW 2.13 94. I1 41 3.2 20 
15.0 A90 578 2.73 7721 32.7 82.3 351 3769 201 2b.0 21.9 77.0 A71 19 225 103 2.01 loo. 12 44 3.4 30 
IA.0 73b A17 2.91 797b 33.7 79.7 375 SW5 2Q 24.0 20.2 78.0 719 17 23o 98 1.92 lob. 13 4b 3.5 32 
17.0 782 Am 3.w m24 34.8 77.3 392 4025 240 22.3 18.7 78.9 7M IA 235 94 1.83 111. 13 40 3.7 24 

18.0 828 694 3.27 8464 35.8 75.1 409 4131 234 20.8 17.5 79.6 813 1s 240 9Q 1.76 117. 14 50 3.8 3b 
19.0 w4 732 3.u ah99 36.8 73.1 4% 422b z21 19.5 16.4 80.2 at4 14 245 87 1.69 123. 15 52 4.0 39 
a.0 920 771 3.64 8927 37.7 71.3 441 4311 210 18.4 15.4 m.8 W7 13 249 04 1.63 128. 15 54 4.1 40 
25.0 1150 9b4 4.55 9994 42.2 b3.7 511 4636 1Y 14.2 11.9 82.9 1140 IO 270 72 1.41 1%. 19 M 4.7 40 
30.0 1381 1156 5.4b lwb2 4b.2 58.2 573 11152 lw 11.6 9.7 81.2 1372 8 289 64 1.25 1%). 22 74 5.3 55 

35.0 1410 1349 A.36 limb 49.9 53.9 629 5007 120 9.8 8.2 a.1 I& 6 mb 59 1.14 2o4. 25 82 5.8 
40.0 IW 1512 7.27 12b91 53.3 50.4 680 5172 105 8.5 7.1 Es.8 1835 5 322 54 1.06 m.  28 91 b.2 
45.0 2070 1x6 8.18 13479 5b.b 47.5 72a 5212 93 7.5 6.3 e4.3 2065 5 33 51 0.W 249. 31 W A.6 
50.0 230 1927 9.09 I4m 59.~ 45.1 772 52e4 04 A.7 5.6 8b.7 2294 4 3s 49 0.53 270. 35 IO 7.0 
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w241 56 Fe on 12 c Y  Fe .I 12 C 36 Fe on 12 C 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

1.0 34 10 0.43 2418 2.2 24.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATOMIC NUMBERS ZP= 26. ZT= 6. ZC- 32. (Gel 2.0 112 20 0.86 3420 3.1 17.4 0 0 0 180.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NURBERSI NP= 30. NT- 6. NC= 36. 3.0 lb3 30 1.W 4lpO 3.7 14.2 17 7U 300 79.0 11.4 54.5 129 39 0 30 5.39 134. 0 0 2.0 2 

4.0 224 40 I.72 1839 4.3 12.3 27 1339 989 48.6 8.0 b5.7 202 22 195 19 3.41 179. 4 14 2.3 2 
CIp*r1/3= 3.826 ATr*l/B= 2.289 ELSCAT Cl2 dtm 4.5 252 U 1.93 5134 4.6 11.6 31 1532 1151 40.9 6.9 69.5 Z34 18 222 17 2.97 198. 5 17 2.4 3 
REDUCED MASS NUMBER= 9.88 AP+AT=AC- 68. 

5.0 280 49 2.15 5412 4.8 11.0 34 lb& I231 2S.4 6.0 72.3 2b5 15 247 15 2.70 2io. 5 19 2.5 3 
INTERACTION RADIUS RINT- 9.75 fm RO= 1.59 fm 3.5 3CS 34 2.36 3677 5.1 10.5 37 1812 1388 31.2 5.4 74.4 W5 13 271 14 2.48 242. 6 22 2.6 3 

6.0 336 39 2.53 5930 5.3 10.0 40 1916 1476 27.9 4.8 76.0 3Z5 II 294 13 2.30 264. 7 24 2.8 4 
MATTER HALF-DENSITY RADII Cfmln 6.5 3M 64 2.79 6173 5.5 9.6 43 2001 1517 25.3 4.4 77.4 354 10 317 12 2.16 282. 7 26 2.9 4 
CP= 4.12 CT= 2.12 CT+CP= 6.24 e- 1.40 7.0 392 69 3.01 b401 5.7 9.3 46 2079 1400 23.1 4.0 78.5 383 9 340 II 2.04 304. 8 ia 3.0 4 

EQUIVALENT SHARP SURFACE RADII Cfm3: 
RP= 4.35 RT= 2.52 

COULOMB RADII Cfml: 
RCP= 4.27 RCTa 2.51 RC=RCP+RCT= 6.79 

7.3 420 74 3.22 6633 5.9 9.0 48 2143 1314 21.2 3.7 79.4 412 8 3b2 11 1.94 325. 8 w 3.1 4 
8.0 448 79 3.43 6831 6.1 a.7 50 2290 1232 19.6 3.4 80.2 440 8 285 10 I.& 342. 9 31 3.1 5 
8.3 476 84 3.45 7063 b.3 8.4 52 2249 1160 18.3 3.2 80.9 169 7 4W 10 I.77 363. 9 33 3.2 5 
9.0 304 89 3.86 7269 6.5 3.2 54 2293 1095 17.1 3.0 81.4 498 6 428 10 1.71 38). 10 35 3.3 5 
9.5 332 94 4.08 74b9 6.7 8.0 36 239 lw7 lb.1 2.8 82.0 526 6 454 9 1.63 406. 10 36 3.4 5 

BSS-COULOMB POTENTIAL CMeVl: 10.0 360 99 4.29 7661 6.8 7.8 58 2368 9% 15.2 2.7 82.4 5M 6 471 9 1.99 423. 11 33 3.5 b 
VC(rl=l.438+ZP+ZT/r for r>RC 10.5 5w 104 4.51 7354 7.0 7.6 60 2399 939 14.4 2.5 82.8 583 5 493 9 1.34 441. 12 39 3.6 6 
VC(r)==VO-kc*r**n for r<RC 11.0 bib 109 4.72 8040 7.2 7.4 62 2428 896 13.6 2.4 83.2 611 5 514 8 1.30 462. 12 41 3.7 6 
VO= 45.54 t4eV K= .07837 n=2.648 Il.5 MI I14 4.94 8222 7.3 7.2 64 2454 857 13.0 2.3 83.5 673 3 5% 8 1.46 483. 13 43 3.7 6 
VC(RINT)= 23.0 MeV 12.0 672 119 5.15 &(Qo 7.5 7.1 M 2478 821 12.4 2.2 33.8 667 5 I.57 8 1.42 BUo1. 13 U 3.3 6 

FISSION-TKE= 49. nev 13.0 723 123 5.58 8745 7.8 6.8 69 2521 758 11.3 2.0 84.3 724 4 599 8 1.35 5.37. 14 47 4.0 7 
ASYMtl. FISSION-TKE- 30. nev 14.0 734 139 6.01 9078 8.1 6.6 72 2557 704 10.4 1.8 84.8 78Q 4 Ml 7 1.29 579. IS 50 4.1 7 

15.0 840 148 6.U 9399 8.4 6.3 75 25m 651 9.7 1.7 85.2 337 3 bm 7 1.24 610. lb 53 4.2 8 
LIQUID DROP PARAMETERS: 16.0 69b 158 6.87 9710 8.6 6.1 78 2615 bib 9.0 1.6 85.5 393 3 725 7 1.19 651. 17 56 4.4 8 
GAMMA= 0.946 HeV/fmi*Z PROX-FACTOR= 16.65 Not! 17.0 952 164 7.39 10011 8.9 6.0 81 2b39 580 8.4 1.5 85.8 949 3 7M 6 1.15 691. 18 SB 4.5 8 
L-RLD= 64 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 19.53 M&J/Z**2 18.0 lCQ5 178 7.73 10304 9.2 5.8 m  2&M 547 7.9 1.4 86.0 loos 3 ew 6 I.11 7%. 19 61 4.6 9 

19.0 lw4 188 8.16 la-3 9.4 5.6 86 2679 518 7.5 1.3 86.3 1061 3 849 6 1.08 7b0. 20 64 4.8 9 
MASS EXCESSES CMeV/c++23: 20.0 llz0 193 8.59 :a7 9.7 5.5 89 2b96 493 7.1 1.3 8b.5 1118 2 391 6 l.C6 800. 21 bb 4.9 9 
PROJECTILE: -61.4 TARGET: 0.0 23.0 1400 247 10.73 l2lbb 10.8 4.9 100 2760 394 5.6 1.0 87.2 1393 2 1096 5 0.93 9M. 26 79 5.4 II 
COMPOUND NUCLEUS: -66.5 30.0 lb90 296 12.33 13345 11.8 4.5 111 2302 323 4.6 0.8 87.7 lb78 2 1299 5 0.84 1159. 31 91 6.0 12 

FUSION RELATED PARAMETERS: 33.0 1960 316 15.03 1443l 12.8 4.2 120 2W2 231 3.9 0.7 88.0 1959 1 1502 4 0.77 1281. 36 103 6.4 
R-BARRIER= 8.84 fm V(RB)= 23.6 McV 40.0 nko 3% 17.17 15459 13.7 3.9 129 28w 2Ib 3.4 0.6 88.3 2239 I 1703 4 0.72 1437. 40 115 6.9 
Q-VALUE= 5.1 ncv 45.0 2520 443 19.32 lb409 14.5 3.7 138 2871 219 3.0 0.5 88.5 2519 I 19M 4 0.67 1586. 45 126 7.3 
L-CRITICAL= 37. 50.0 2800 494 21.47 17319 15.3 3.5 143 2834 197 2.7 0.5 88.6 m  I 2104 4 0.64 16% 50 137 7.7 

****C**************~****************************~~~ 

11242 56 Fe on 16 0 

_--_-________------_------------------- ---- 

PARAMETERS INDEPENDENT OF BOMCARDING ENERGY 

ATOMIC NUMBERS: ZP= 26. ZT= 8. ZC= 34.(Se) 
NEUTRON NUMBERS: NP= 30. NT= 8. NC= 38. 

AP+11/3= 3.826 AT**1/3= 2.520 ELSCAT <lb dcs 
REDUCED MASS NUMBER= 12.44 AP+AT=AC= 72. 

INTERACTION RADIUS RINT=lO.OO fm RO= 1.58 fm 

MATTER HALF-DENSITY RADII CfmJ: 
CP= 4.12 CT= 2.42 CT+CP= 6.54 F= 1.53 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.35 RT= 2.78 

COULOMB RADII Cfml: 
RCP= 4.27 RCT= 2.78 RC=RCP+RCT= 7.05 

BSS-COULOMB POTENTIAL IMeVl: 
VC(rf=l.43S+ZP*ZT/r fer rSRC 
VC(r)=VO-K*r*wl for rCRC 
vo= 58.88 MeV k= .lGSOS n-2.573 
VC(RINT)= 29.9 MeV 

FISSION-TKE= 52. McV 
ASYMM. FISSION-TKE= 37. llev 

LIQUID DROP PARAMETERS4 
GAMMA= 0.946 McV/fm+*Z PROX-FACTOR= 18.14 tleV 
L-RLD= 67 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 15.60 H&/2*+2 

MASS EXCESSES CtleV/c*x23: 
PROJECTILE: -61.4 TARGET: -4.7 
COMPOUND NUCLEUS: -68.5 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.03 fm V(RB)= 30.9 MeV 
Q-VALUE= 2.4 MeV 
L-CRITICAL= 45. 

!IbFbm 160 35 Fe o” lb 0 

1.0 56 12 0.42 2418 2.7 32.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 112 23 0.83 3420 3.8 23.2 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 168 37 1.25 4190 4.7 18.9 21 682 443 94.1 15.4 48.0 116 52 0 42 5.87 127. 0 0 2.1 2 
4.0 224 30 1.M 4839 5.4 lb.4 34 1325 973 51.0 10.7 MS 195 w 186 26 3.58 167. 4 15 2.4 3 
4.5 252 36 1.87 5134 5.8 15.4 33 1537 1133 42.8 

5.0 m  62 2.08 5412 6.1 14.6 u I795 1291 37.0 
5.5 306 64 2.19 5677 6.4 14.0 48 1841 1407 32.5 
6.0 3% 75 2.50 593 6.7 13.4 52 19% 1503 29.1 
b.5 364 81 2.70 6173 b.9 12.8 55 2051 1402 2b.3 
7.0 392 87 2.91 MO7 7.2 12.4 58 2133 1332 24.0 

7.5 42Q 93 3.12 6633 7.5 12.0 61 2203 1215 22.0 
8.0 448 100 3.33 6031 7.7 11.6 M 2265 1139 20.4 
8.5 47b lC4 3.54 7%3 7.9 11.2 67 2320 1072 19.0 
9.0 504 112 3.74 7269 8.2 10.9 70 2248 1012 17.8 
9.5 332 118 3.95 74b9 8.4 10.6 72 2411 959 lb.7 

10.0 560 I24 4.16 7bb4 8.6 10.4 75 2U9 911 15.7 
10.5 588 131 4.31 7851 8.8 10.1 77 no4 860 14.9 
11.0 616 127 4.s BOM 9.0 9.9 80 2516 828 14.1 
11.5 M4 I43 4.78 9222 9.2 9.7 82 2343 7-n 13.4 
12.0 672 149 4.99 8100 9.4 9.5 84 25’1 739 12.8 

13.0 7% lb2 5.41 8745 9.8 9.1 W 2618 701 11.7 
14.0 784 174 5.82 9078 10.2 8.8 93 2b58 b51 10.8 
15.0 840 187 6.24 9399 10.5 8.5 97 2692 b07 10.0 
16.0 896 199 6.M 9710 IO.9 8.2 100 2727 569 9.3 
17.0 952 212 7.07 lmll 11.2 7.9 104 2749 524 8.7 

18.0 looB 224 7.49 la304 11.5 7.7 107 2772 Sb 8.2 
19.0 1064 236 7.94 ILWP 11.9 7.5 111 2793 479 7.8 
20.0 1124 249 8.32 IoBb7 12.2 7.3 II4 2312 4.95 7.3 
23.0 I4m 311 10.40 l2U.b 13.6 6.6 1W 2333 3b4 5.8 
30.0 l&m 373 12.44 I?345 14.9 6.0 I43 2930 303 4.8 

35.0 1960 43 14.56 14433 16.1 5.5 1% 2963 260 4.1 
40.0 2240 459 1b.M 15450 17.2 5.2 lb7 2988 227 3.6 
43.0 2320 360 18.72 lb409 18.3 4.9 178 3707 202 3.1 
30.0 2800 622 20.80 17319 19.2 4.6 188 3022 I32 2.8 

9.1 68.6 229 2’3 213 23 3.13 133. 5 18 2.5 3 

8.0 71.5 261 19 223 29 2.81 2%. 5 29 2.7 4 
7.1 73.7 291 17 2bl 19 2.57 226. 6 22 2.8 4 
6.3 75.5 321 IS 233 17 2.39 247. 7 25 2.9 4 
5.7 76.9 %I 13 3% 16 2.23 267. 7 27 3.0 4 
5.3 78.0 380 12 327 15 2.11 284. 8 W 3.2 5 

4.8 79.0 409 11 348 15 2.00 3M. 8 31 3.3 5 
4.5 79.8 438 10 368 I4 1.91 324. 9 32 3.4 5 
4.2 83.5 4b7 9 339 13 1.83 339. 9 24 3.5 6 
3.9 81.1 496 8 409 13 1.76 359. 10 36 3.6 6 
3.7 81.7 524 8 429 12 1.70 379. 10 29 3.7 6 

3.5 a.1 353 7 u9 12 Lb4 399. II 39 3.8 6 
3.3 82.6 351 7 4b9 I2 1.39 413. I1 41 3.8 7 
3.1 82.9 610 6 489 11 1.54 432. 12 42 3.9 7 
3.0 33.3 638 6 509 II 1.50 452. 12 u 4.0 7 
2.8 33.6 b4b 6 a II 1.46 464. 13 46 4.1 8 

2.6 m.1 722 5 541 10 1.39 503. 14 49 4.3 8 
2.4 84.6 779 3 606 10 1.23 m.  15 52 4.4 9 
2.2 83.0 836 4 644 9 I.27 571. lb 55 4.6 9 
2.1 65.3 892 4 643 9 I.23 600. 17 57 4.7 10 
1.9 85.6 943 4 721 9 1.18 637. 18 60 4.9 10 

1.8 35.9 1004 4 759 8 1.15 675. 19 63 5.0 10 
1.7 85.1 1Obl 3 797 8 1.11 701. 20 64 5.2 11 
1.b 86.3 1117 3 335 8 1.03 738. 21 69 5.3 11 
1.3 87.1 1359 2 1022 7 0.93 892. 26 62 5.9 13 
1.1 87.6 1678 2 EC4 b 0.86 1034. 30 94 b.5 15 

0.9 88.0 IRB 2 1392 6 0.79 1185. a 106 7.0 
0.8 88.2 2239 1 1575 5 0.74 1306. 49 118 7.5 
0.7 88.4 2519 1 1758 5 0.69 lU2. 43 119 7.9 
0.6 88.6 2799 1 1939 5 0.65 1542. 49 HO 8.3 

kVlu W hV -- Wlc llh - X d 3 drr *r her ntv t!sv lbv -MI thv-kv-kv- 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

*+***********,*+**********~~**********~****~*****~~ 
Y243 56 Fe on 27 Al 

____________________----------------------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
__________--__--___------------------------ 

ATONIC NUMBERS: ZP= 26. ZT= 13. ZC= 39. (Y 1 
NEUTRON NUnBERS: NP= 30. NT= 14. NC= 44. 

APr*l/3= 3.826 AT*+1/3= 3.006 ELSCAT (28 des 
REDUCED MASS NUMBER= 18.22 AP+ATqAC= 83. 

1.0 s6 18 0.39 2418 4.0 53.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 112 36 0.79 3420 5.6 37.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 lb9 56 1.18 4190 b.? 30.7 29 514 339 94.3 2b.J 42.9 W l? 88 78 7.00 109. 2 6 2.1 3 
4.0 224 73 1.58 4839 8.0 26.6 51 1323 9% 56.4 17.3 b2.3 10 42 lb7 U 3.94 144. 4 15 2.5 4 
4.5 252 82 1.78 5134 8.S 25.1 59 1570 llb2 Y.3 14.6 M.? 218 34 193 38 3.40 162. 5 19 2.7 4 

INTERACTION RADIUS R1NT~l0.53 fa HO= 1.54 fm 

MATTER HALF-DENSITY RADII Efml: 
CP= 4.12 CT= 3.05 CT+CP= 7.16 i?= 1.75 

5.0 28) 91 1.97 5412 8.9 23.8 bb 1766 13% 39.8 12.7 70.1 252 28 217 34 3.m 177. 5 21 2.8 5 
5.5 MB 100 2.17 5677 9.3 22.1 72 1921 1141 34.9 11.2 72.5 281 24 238 31 2.77 195. 6 24 3.0 5 
6.0 336 109 2.37 5930 9.8 21.7 78 2060 ES9 31.1 10.0 74.4 315 21 258 2p 2.8 210. b 26 3.1 6 
6.5 354 118 2.56 blJ3 10.2 20.9 83 2173 1295 28.1 9.0 76.0 345 I? 277 27 2.39 2%. 7 28 3.3 6 
7.0 35-2 1zB 2.76 b407 10.5 20.1 W 2269 1165 25.6 8.3 77.2 375 17 296 a 2.15 245. 8 30 3.4 b 

EQUIVALENT SHARP SURFACE RAG11 Cfml: 
RP= 4.35 RT= 3.35 

COULOMB RADII Cfml: 
RCP= 4.27 RCT= 3.32 RC=RCP+RCT= 7.5Y 

7.5 420 137 2.9b bb33 10.9 19.4 93 2352 1087 23.5 7.6 78.2 4C6 15 314 24 2.14 259. 8 3-2 3.5 7 
8.0 448 144 3.16 6851 11.3 18.8 98 2425 1019 21.7 7.0 79.1 434 14 331 23 2.04 271. 9 34 3.6 7 
8.5 476 156 3.35 7ob3 11.6 18.3 102 24W 959 20.2 b.5 79.9 (b3 13 349 ZZ 1.95 290. 9 36 3.8 8 
9.0 504 164 3.8 7269 12.0 17.7 107 2% 9% 18.9 b.1 80.) 492 12 3t& 21 I.87 r)7. 10 a 3.9 8 
9.5 532 173 3.73 749 12.3 17.3 111 2597 8% 17.7 5.7 81.1 521 II 382 a 1.80 a4. 10 39 4.0 s 

BSS-COULOMB POTENTIAL CMeVl: 10.0 560 182 3.95 7661 12.b lb.8 115 2&43 815 lb.7 5.4 81.6 550 10 399 19 1.74 337. 11 41 4.1 9 
VC(r)=l.438*ZP*ZT/r for r:,RC 10.5 5BB 191 4.14 7654 12.9 lb.4 118 2681 777 15.8 5.1 82.1 578 10 4Ib 19 1.69 353. 11 43 4.2 9 
VC(r)-‘JO-K*r++n for rCRC 11.0 blb 200 4.24 Bole 13.2 lb.0 122 2m 741 15.0 4.9 82.5 bO7 9 432 18 1.M 370. 12 U 4.3 9 
vo= 89.74 MoV K= .lbb74 n=2.486 11.5 M4 203 4.54 82i2 13.5 15.7 12b 2M 709 14.3 4.6 82.9 b33 9 448 18 1.59 382. 12 4b 4.4 10 
VC(RINT)= 46.2 NeV 12.0 672 219 4.13 8400 13.8 15.4 129 2787 619 13.6 4.4 83.2 bb4 8 64 17 1.55 399. 13 48 4.5 10 

FISSION-TKE= 40. nev 
ASYMM. FISSION-TKE= 53. nev 

LIQUID DROP PARAMETERS: 
GAMMA= 0.946 MeV/fmr*2 PRGX-FACTOR= 20.81 MeV 
L-RLD= 74 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C:= 10.78 MeV/Z**2 

13.0 728 237 5.13 8745 14.4 14.8 136 2843 
14.0 784 295 5.52 m m  14.9 14.2 142 2890 
15.0 840 273 5.52 9399 15.4 13.7 148 2931 
lb.0 Wh 291 b-31 9710 15.9 13.3 154 2967 
17.0 952 310 6.71 10011 lb.4 12.9 159 2998 

18.0 1ooB J28 7.10 103M lb.9 12.5 lb5 X’b 
19.0 1061 346 7.50 1058p 17.4 12.2 170 3051 
20.0 1120 3b4 7.89 IO%7 17.8 11.9 175 3074 
a.0 1400 455 9.86 121b6 19.9 1O.b 1W 3159 
30.0 1680 S47 11.84 13345 21.8 9.7 220 3215 

b27 12.4 4.0 83.8 721 7 49b lb 1.47 42b. 14 51 4.1 11 
581 11.4 3.7 84.3 771 7 528 lb 1.41 459. 15 W 4.9 11 
543 1O.b 3.4 84.7 gl( 6 $59 15 1.1 4& lb 57 5.1 12 
509 9.9 3.2 85.1 6% 6 990 15 1.30 510. 17 60 5.2 13 
479 9.3 3.0 85.4 947 5 b21 14 1.25 541. 17 b3 5.4 13 

4% 8.7 2.8 85.7 1003 5 b52 I4 1.21 565. 18 M 5.5 14 
429 8.2 2.7 85.9 1059 5 b82 13 1.17 596. 19 b8 5.7 14 
407 7.8 2.5 6.1 1115 5 713 13 1.14 UP. 20 71 5.9 15 
32b 6.1 2.0 86.9 13% 4 8b3 11 1.00 751. 25 84 6.6 17 
271 5.1 1.b 87.5 lb77 3 1011 IO 0.91 860. 29 97 7.2 20 

MASS EXC:ESSES CMeV/c**21: 
PROJECTILE: -hi.4 TARGET: -20.6 
COMPOUND NUCLEUS: -73.5 

FUSION RELATED PARAMETERS: 35.0 1960 439 13.81 144?3 23.6 9.0 239 32% 233 4.3 1.4 87.8 19% 2 1157 9 0.84 971. 34 109 7.8 
R-BARRIER= 3.45 Cm V(RB)= 48.U fleV 40.0 2240 729 15.18 15450 25.2 8.4 23 3285 203 3.8 1.2 88.1 2238 2 1391 9 0.78 1074. 38 121 8.3 
Q-VALUE= -9.5 MeV 45.0 2520 820 17.75 lMC9 26.7 7.9 273 3308 181 3.3 1.1 88.3 2518 2 144.5 8 0.73 llb7. 43 132 8.8 
L-CRITICAL= 63. 50.0 2800 911 19.73 17319 23.2 7.5 289 a27 I63 3.0 1.0 88.5 2798 2 15m 8 O.b? 1274. 47 143 9.3 

P244 5.5 Fe on 40 C.a 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 26. ZT= 20. ZC= 46.(Pd) 
NEUTRON NUtlBERS: NP= 30. NT= 20. NC= SO. 

1.0 
2.0 
3.0 
4.0 

AP++l/3= 3.826 AT**i/3= 3.426 ELSCAT (45 des 
REDUCED MASS NUMBER= 23.33 AP+AT=AC= Yb. 

4.5 

9 23 0.34 2418 5.1 81.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
112 47 0.69 34% 7.2 57.9 0 0 0 lW.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
1M 70 1.m 4190 8.8 47.3 lb 112 0 143.2 45.0 18.4 21 147 0 a5 17.70 0. 0 0 2.1 3 
224 93 1.37 4@39 10.2 40.9 59 laje 7W 70.2 28.4 M.9 152 72 138 79 4.78 ia. 3 14 2.5 4 
252 105 1.54 5134 10.8 38.6 70 1368 967 $1.4 23.5 61.3 195 57 lb9 6 3.55 139. 4 18 2.7 5 

INTERACTIGN RADIUS RINT=iO.‘?X fm HO= 1.52 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 4.12 CT= 3.55’ CT+CP= 7.71 e= 1.5’2 

5.0 2% 117 1.71 5412 11.4 3b.b 81 1615 1173 48.7 20.1 65.6 234 kb 194 5l 3.U 155. 5 21 2.9 5 
5.5 308 128 1.89 5677 12.0 34.9 90 1817 1301 42.4 17.5 b8.8 2b9 39 21) 51 3.09 lb8. b 23 3.1 6 
b.0 Sb 140 2.06 5930 12.5 33.4 98 1985 1193 37.5 15.5 71.2 302 34 236 47 2.63 184. 6 26 3.2 b 
6.5 3bk 152 2.23 6173 13.0 32.1 106 2124 1101 33.7 14.0 73.2 334 30 254 43 2.63 197. 7 a 3.4 7 
7.0 392 lb3 2.40 b407 13.5 30.9 113 2248 1022 30.6 12.7 74.7 3M 26 271 41 2.Y 212. 7 33 3.5 7 

EQUIVALENT SHARP SURFACE RADII Cfml: 7.5 420 175 2.57 U33 14.0 29.9 120 2553 954 28.0 1l.b 76.0 396 24 287 38 2.32 24. 8 32 3.6 8 
RP= 4.35 RT= 3.85 8.0 448 187 2.14 485851 14.4 28.9 12b 2445 W4 25.8 10.7 77.1 42b 22 302 3b 2.20 239. 8 34 3.8 8 

COULOMB RADII Cfml: 
RCP= 4.27 RCT= 3.84 RC=RCP+RCT= 8.11 

8.5 klb 198 2.91 7063 14.9 28.1 132 2525 8)2 24.0 10.0 78.0 4% 20 317 a 2.10 251. 9 a 3.9 9 
9.0 504 210 3.08 7269 15.3 27.3 138 2597 7% 22.3 9.3 78.8 48s 18 332 33 2.01 2bb. 9 24 4.0 9 
9.5 532 222 3.2b 7W 15.7 2b.b 1U 2bbl 753 20.9 8.1 79.5 515 17 347 32 1.94 278. 10 40 4.1 10 

SSS-COULOMB POTENTIAL CM&l: 
VC(r)=1.43S*ZP*ZT/r for r:>RC 
VC(r)=VO-K*r*+n for r<RC 
VO= 129.86 Met! k= .22554 n=2.445 
VC(RINT)= b8.1 WeV 

10.0 5bO 233 3.43 7bb4 lb.1 25.9 149 2719 
10.5 ES 245 3.60 7854 lb.5 25.3 1% 2771 
11.0 616 257 3.77 8040 lb.9 24.1 159 2819 
Il.5 b44 268 3.94 &222 17.3 24.1 lM 2862 

715 19.7 8.2 80.2 544 lb 361 31 1.87 ?a 10 41 4.3 10 
b81 18.6 7.7 80.7 93 15 375 3l 1.80 337. 11 43 4.4 10 
b50 17.b 1.3 81.2 602 14 389 29 1.75 318. 11 4 4.5 I1 
b22 lb.7 7.0 81.6 b31 13 402 28 I.70 332. 12 44 4.6 11 
596 15.9 6.b 82.0 659 13 416 27 I& 343. 12 18 4.7 12 12.0 672 28fI 4.11 8100 17.7 23.6 lb? 2902 

FISSION-TKE= 72. WeV 
ASYMM. FISSION-TKE= 70. McV 

LIQUID DROP PARAMETERS: 
GAMtlA= 0.949 MsV/fm*+2 PROX-FACTOR= 22.87 MeV 
L-RLD= 76 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 8.49 M&J/Z++2 

13.0 728 303 4.0 8745 18.4 22.7 178 2972 
14.0 784 327 4.80 9078 19.1 21.9 187 3(132 
15.0 840 330 5.14 9399 19.8 21.1 195 308( 
lb.0 Wb 3J3 5.48 9710 20.4 20.5 itO 3129 
17.0 952 397 5.83 10011 21.0 19.9 210 3169 

550 14.5 b.l 82.7 717 11 u2 24 1.56 371. 13 51 4.9 12 
511 13.4 5.6 83.3 774 10 (68 25 1.49 39s. 14 54 5.1 13 
471 12.4 5.2 83.8 83l LO 494 24 1.43 418. 15 37 5.3 I4 
u7 11.5 4.8 W.2 887 9 M 23 1.37 Ul. lb b0 5.5 15 
421 10.8 4.5 Pd.6 9U 8 543 22 1.32 442. 17 63 5.6 lb 

18.0 1008 420 6.17 l&304 21.7 19.3 218 320( 397 10.1 4.2 84.9 loo0 8 570 21 1.28 490. 18 bb 5.8 lb 
19.0 l&4 443 6.51 105W 22.2 18.8 2% 3236 376 9.6 4.0 65.2 1057 7 595 ?o 1.24 510. 19 69 b.0 17 
20.0 lla 467 b.86 10867 22.8 18.3 232 ?2bS a7 9.0 3.8 85.5 1113 1 b19 iQ 1.20 531. 20 71 6.1 18 
25.0 14W 583 8.5/ 12lb6 25.5 lb.4 2b3 3373 286 7.1 3.0 86.4 1395 5 740 17 l.Ob b38. 24 84 6.9 21 
30.0 lb80 700 10.28 I%45 28.0 14.9 292 3445 238 5.9 2.4 87.1 1bJb 4 659 lb 0.95 735. 28 9l 7.5 24 

MASS EXCESSES CMcV/c*r23: 
PROJECTILE: -61.4 TARGET: -33.0 
C:OMPOUND NUCLEUS: -7s. 0 

FUSION RELATED PARAMETERS: 
R-SARRIER= 9.82 fm V(RB)= 71.4 wev 
Q-VALUE= -16.4 WeV 
L-CRITICAL- 76. 

ELlu ELM EQI EQVVC , k ET& LMIso)#RSfRS(P~W-lP W-l7EF-!PEI4TB’WIEW TM E-WEN-ENTEWNLT 
-----------I ------- --_ --------------- ------ ------ -_--_--___ 

35.0 19M) 817 12.00 llu3 x).2 13.8 317 349b 201 5.0 
40.0 2240 933 13.71 154% 32.3 12.9 341 3534 178 4.3 
45.0 2520 1050 15.42 lb409 34.2 12.2 3b4 35M 159 3.8 
50.0 ZBW) llb7 17.14 1,319 36.1 11.6 389 3587 143 3.4 

2.1 87.5 1956 4 975 14 O.@ 833. 33 109 8.2 
1.8 87.8 2237 3 low 13 0.82 925. 37 121 8.7 
Lb 88.1 2517 3 Ia4 13 0.77 1010. 41 132 9.3 
1.4 88.3 2798 2 1316 12 0.72 IOBB. 45 143 9.8 
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4245 5.5 Fe on 56 Fe 

----_-__--__----________________________--- 
PRRAHETERS INDEPENDENT GF BOWBARDlNG ENERGY 
-_____-__-_-_______-____________________--- 

ATOMIC NUMBERS: ZP= 26. ZT= 26. ZC= 52. f Te) 
NEUTRON NUMBERS: NP= 30. NT= 30. NC= 60. 

INTERCICTION RCIDIUS RINT=11.43 fm RO= 1.45’ fn 

MCITTER HALF-DENSITY RfiDII Cfmli 
CP- 4.12 CT= 4.12 CT+CP= 8.23 C= 2.06 

EQUIVALENT SHARP SURFACE RADII Lfml: 
RP= 4.35 RT= 4.35 

COULOMB RADII Ifml: 
RCP= 4.27 RCT= 4.27 RC=RCP+RCT= 9.54 

BSS-COULOMB POTENTIftL CM&l: 
VC(r1=1.438*ZP+ZT/r for r>RC 
VClr)=VO-K+r**n for r<RC 
VU= 160.45 tleV K= .24959 n=2.438 
VC(RINT)= 85.1 WcV 

FISSION-TKE= 82. rlev 
ASYHM. FISSION-TKE= 82. rlev 

LIQUID DROP PARAMETERS: 
GAMM= 0.943 McV/fm+wZ PROX-FACTOR= 24.39 MeV 
L-RLD= 81 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PFIRAMETER C= 7.13 &V/Z**2 

MASS EXCESSES CtlcV/c*421: 
PROJECTILE: -61.4 TARGETS -61.4 
COMPOUND NUCLEUS: -78.0 

FUSION RELATED P4RCIMETERS: 
A-EARRIER=l0.24 fm V(RB)= 89.2 MeV 
Q-VALUE= -44.8 l+eV 
L-CRITICAL= 91. 

1.0 56 28 0.33 2418 6.1 105.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 112 56 0.64 3429 8.7 75.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 168 84 0.99 4190 10.6 61.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 224 112 I.2 4W 12.2 53.2 68 1011 670 75.7 37.9 52.1 140 84 121 1W 5.28 lC8. 3 14 2.2 4 
4.5 252 126 1.48 5134 13.0 50.2 %4 1360 962 61.4 30.7 59.3 186 64 153 88 4.28 IZO. 4 18 2.4 5 

5.0 28) II 1.65 5412 13.7 47.6 98 1639 1194 51.9 25.9 64.1 226 5( 177 76 3.69 132, 5 21 2.6 6 
5.5 308 154 1.81 5677 14.4 45.4 110 1866 1277 45.0 22.5 67.5 263 45 198 68 3.30 144. 5 23 2.3 7 
6.0 336 163 1.97 59% 15.0 43.5 IZO m  1170 39.7 19.9 70.1 297 3i 216 62 3.00 157. 6 26 3.0 ; 
6.5 34 182 2.14 6173 15.6 41.8 130 2215 lC4O 35.6 17.8 72.2 330 34 232 57 2.78 169. 7 28 3.1 8 
7.0 392 196 2.30 6407 16.2 40.2 139 2252 1003 32.2 16.1 73.9 362 30 247 53 2.M 180. 7 30 3.3 9 

7.5 120 210 2.47 b63 16.8 38.9 148 2471 936 29.5 14.7 75.3 33 27 261 50 2.45 191. 8 32 3.4 10 
8.0 448 224 2.63 6651 17.3 37.6 156 2574 078 27.2 13.6 76.4 4n 25 n4 48 2.32 294. 8 34 3.6 10 
0.5 476 238 2.80 7063 17.9 36.5 163 2666 826 25.2 12.6 77.4 4% 23 287 u 2.21 214. 9 36 3.7 11 
9.0 501 252 2.96 1269 18.4 35.5 171 2747 780 23.5 11.7 78.3 483 21 299 u 2.12 227. 9 38 3.8 11 
9.5 532 264 3.13 7469 18.9 34.5 178 2819 739 22.0 11.0 79.0 513 19 311 42 2.03 237. 10 39 4.0 12 

10.0 564 260 3.29 76b4 19.4 33.7 185 2885 702 20.7 10.3 79.7 542 18 323 40 1.96 250. 10 41 4.1 12 
10.5 588 294 3.46 7?54 19.8 32.8 191 2944 668 19.5 9.8 80.2 571 17 335 39 1.89 260. 11 43 4.2 13 
11.0 616 MB 3.62 @MO 10.3 32.1 197 2997 633 18.5 9.2 80.8 64O 16 346 38 1.83 272. 11 u 4.3 13 
11.5 644 322 3.78 11222 20.8 31.4 203 3aM 610 17.5 8,s 81.2 629 15 357 37 1.78 282. 11 46 4.4 14 
12.0 672 324 3.95 84M1 21.2 3.7 209 3O91 585 16.7 8.3 81.7 65E 14 368 36 1.73 % 12 48 4.6 14 

13.0 728 2&4 4.28 8745 22.1 29.5 221 3170 510 15.2 7.6 82.4 715 13 390 34 1.64 315. 13 51 4.8 15 
14.0 784 392 4.61 9078 22.9 28.4 i-32 3238 501 14.0 7.0 a.0 772 12 411 32 1.56 336. 14 54 5.0 16 
15.0 84O 420 4.94 9399 23.7 27.5 242 3297 468 13.0 6.5 83.5 829 II 432 31 1.49 356. 15 51 5.2 17 
16.0 896 448 5.27 9710 24.5 26.6 252 334O 439 12.1 6.0 84.0 836 10 453 30 1.44 376. 15 60 5.4 18 
17.0 952 476 5.59 lOOI 25.3 25.8 261 3393 413 11.3 5.6 84.4 943 9 473 28 I.38 395. 16 b2 5.5 19 

18.0 IOOB 5O4 5.92 lO3O4 26.0 25.1 271 3433 390 10.6 5.3 W.7 95? 9 493 28 1.34 414. 17 65 5.7 ?o 
19.0 1OM 532 6.25 lm 26.7 24.4 2W 34b9 36p 10.0 5.0 85.0 lOS6 8 513 27 1.29 432. 18 68 5.9 21 
20.0 ll2O 56O 6.58 lC667 27.4 23.8 288 3501 351 9.4 4.7 85.3 1112 8 533 26 1.15 1511. 19 70 6.1 21 
25.0 14W 700 8.zI 1216b a.6 21.3 328 3624 280 7.4 3.7 a.3 1394 6 629 23 1.10 543. 23 63 6.8 25 
30.0 1680 84O 9.87 13345 33.5 19.4 363 3706 251 6.1 3.1 86.9 lb75 5 723 20 1.00 622. 27 96 7.5 29 

35.0 196O 980 11.52 I4433 36.2 18.0 396 37b4 200 5.2 2.6 87.4 1956 4 814 19 0.91 7W. 31 107 8.2 
40.0 2240 llz0 13.16 154% 38.7 16.8 425 3807 175 4.5 2.3 87.7 2t36 4 9C4 18 0.85 780. 35 118 8.8 
45.0 2uo 126014.81 16109 41.1 15.9 453 3341 156 4.0 2.0 63.0 2517 3 W2 lb 0.80 843. 39 129 9.3 
50.0 2800 MC0 16.46 17319 43.3 15.1 479 3868 14O 3.6 1.8 88.2 2797 3 llm 16 0.75 912. 43 MO 9.8 

#246 56 Fe on 63 Cu 

________-____--_________________________--- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-----__---___---_-______________________--- 

CITOMIC NUMBERS: ZP= 26. ZT= 29. ZC= 55. (Cs) 
NEUTRON NUMBERS: NP= 30. NT= 34. NC= 64. 

fiP**l/3= 3.826 CIT*+i/B= 3.979 
REDUCED MASS NUMBER= 29.65 AP+AT=AC=li9. 

INTERACTION RCIDIUS ~1~~=11.59 fm HO= 1.49 fin 

MATTER HALF-DENSITY RCIDII Cfml: 
CP= 4.12 CT= 4.31 CT+CP= 8.43 F= 2.11 

EQUIVALENT SHARP SURFACE RADII Cfn,: 
RP= 4.35 RT= 4.53 

COULORB RADII Cfml: 
RCP= 4.27 RCT= 4.45 RC=RCP+RCT= 8.72 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=1.438*2P*ZT/,- for r>RC 
VC(r)=VO-K+r++n for I-CRC 
VO= 175.34 PleV K= .25883 ns2.440 
VC(RINT)= 93.5 MeV 

FISSION-TKE= 88. Plev 
ASYMH. FISSION-TKE- 88. McV 

LIQUID DROP PARAMETERS: 
GAUU&= 0.942 PtcV/fmrr2 PROX-FACTOR= 24.93 MeV 
L-RLD- 81 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAIIETER C= 6.75 kV/ZcrZ 

MASS EXCESSES CMcV/c+r23: 
PROJECTILE8 -61.4 TARGET: -65.2 
COMPOUND NUCLEUSI -73.4 

FUSION RELATED PAR~~PIETERSI 
R-BfiRRIER=lO.39 fn V(RB)= 98.1 MeV 
Q-VALUE= -53.2 MeV 
L-CRITICAL= 95. 

56 Fe on 63 Cu 56 Fe on b3 Cm 

8./u El& EC?l ECWC , k nR UhX5UWWUSU’-C#W-LP lpLT~El~fJWElA’ T#I E~EN-EHlWltLl 
------ -------- --- 

1.0 56 30 0.32 2418 6.5 118.7 0 0 0 180.0 IBo.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 112 59 0.63 3420 9.2 84.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 163 w 0.95 4190 11.2 be.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 224 119 1.27 1839 13.0 39.4 69 914 E85 81.5 43.6 49.3 129 55 110 129 5.72 lO2. 3 14 2.1 4 
4.5 252 133 1.43 5134 13.8 56.0 87 1287 898 65.5 34.9 57.3 179 73 145 IO2 4.53 116 4 17 2.3 5 

5.0 280 118 1.58 5412 14.5 53.1 IO2 1585 1147 55.0 29.3 62.5 221 59 170 87 3.86 125. 5 20 2.5 6 
5.5 308 163 1.74 5677 15.2 50.6 115 1%2O 1245 47.5 25.2 6.2 256 50 191 7% 3.43 136. 5 22 2.7 7 
6.0 336 178 1.9O 593O 15.9 48.5 127 2031 1141 41.9 i2.2 b9.1 293 43 208 70 3.11 119. 6 25 2.9 7 
6.5 364 15-3 2.06 6173 16.5 46.6 137 2202 IQ53 37.4 19.9 71.3 327 37 224 65 2.87 160. 6 28 3.1 8 
7.0 3% 208 2.22 b4O7 17.2 U.9 147 2348 978 33.9 18.0 73.1 359 33 219 61 2.67 170. 7 30 3.2 9 

7.5 420 222 2.33 6433 17.8 93.4 157 2475 913 30.9 lb.4 74.5 390 P 252 57 2.52 181. 8 32 3.4 10 
8.0 448 237 2.54 6951 18.3 42.0 lb5 25Bb 856 28.5 15.1 75.8 421 27 265 54 2.38 193. 8 34 3.5 10 
8.5 47b Z2 2.69 7063 18.9 40.7 174 2683 805 26.4 14.0 76.8 451 25 m 51 2.n 203. 9 35 3.7 II 
9.0 504 267 2.85 7269 19.5 37.6 182 2770 761 24.6 13.0 77.7 481 23 209 W 2.17 213. 9 37 3.8 12 
9.5 532 282 3.01 7469 20.0 38.5 189 2848 721 23.0 12.2 78.5 511 21 301 47 2.08 m.  10 39 3.9 12 

10.0 560 296 3.17 7664 20.5 37.5 197 2918 685 21.6 11.5 79.2 54O 20 312 45 2.00 235. 10 41 4.0 13 
10.5 5W 311 3.3) 7854 21.0 36.6 201 2981 652 20.4 10.8 79.8 570 18 323 u 1.93 2u. 10 42 4.2 14 
11.0 616 326 3.W &W 21.5 %.8 210 3038 622 19.3 10.2 80.3 599 17 333 42 1.87 2% 11 u 4.3 14 
11.5 644 341 3.65 8222 22.0 35.0 217 3WO 5% 18.3 9.7 80.8 628 lb 344 41 1.81 265. 11 46 4.4 15 
12.0 672 356 3.80 8UQ 22.5 34.3 224 3136 570 17.4 9.2 81.3 651 15 3y 40 1.76 276. 12 47 4.5 15 

13.0 728 385 4.12 8745 23.4 32.9 236 32% 526 15.9 8.4 02.1 714 14 374 38 1.67 2%. 13 50 4.7 16 
14.0 784 415 4.0 9073 24.3 31.7 248 3296 489 14.6 7.7 82.7 771 13 394 36 1.59 316. 14 53 4.9 17 
15.0 810 445 4.75 9399 25.1 30.7 259 3358 456 13.5 7.2 83.2 828 12 413 34 1.52 335. 14 56 5.1 18 
16.0 W6 474 5.07 9710 25.9 29.7 269 3413 428 12.6 6.7 83.7 885 11 432 a 1.46 351. 15 59 5.3 19 
17.0 952 Jar 5.39 l@ll 2b.7 28.8 280 3Mz 4O2 11.8 6.2 34.1 942 10 451 32 1.41 372. 16 62 5.5 2O 

18.0 1wB 534 5.71 1030) 27.5 23.0 2% 3505 380 11.0 5.8 84.5 995’ 9 470 31 1.36 390. 17 65 5.7 21 
19.0 l&4 % 6.02 IO589 28.3 27.2 299 3543 364 10.4 5.5 81.8 IQ!6 9 18B 30 1.32 4cS. 18 67 5.9 22 
20.0 1110 593 b.34 loBb7 29.0 26.5 308 m  342 9.8 5.2 85.1 1112 8 5Ob 29 1.28 425. 19 70 6.0 Z3 
25.0 1400 741 7.9212166 32.4 23.7 J5l 3709 274 7.7 4.1 86.1 1394 6 544 25 1.12 509. 23 83 6.8 27 
30.0 lbeo OS9 9.51 13345 35.5 21.7 389 3791 228 6.4 3.4 86.8 lb75 5 680 23 1.01 591. 27 95 7.5 3O 

X0 1960 1wB ll.W 144% 38.4 20.1 424 3859 195 5.4 2.9 87.3 1556 4 763 21 0.93 6s. 31106 at 
40.0 2240 1186 12.68 15450 41.0 18.8 456 39O5 171 4.7 2.5 87.6 2236 4 845 20 0.86 7%. 35 117 8.7 
45.0 mo 133) 14.26 164O9 43.5 17.7 48s 3942 152 4.2 2.2 87.9 2517 3 926 18 0.81 797. 39 128 9.3 
50.0 2600 1482 15.Bs 17319 45.9 lb.8 514 3970 137 3.7 2.0 88.1 2797 3 10% 17 0.77 852. 43 139 9.8 

lwlu lhv kV -- lkvic l/h - I J J *r (n&s tkv kv lkv - ,n lw -(*Ic lkv - 
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W247 56 Fe on 92 MO 

-______-___-____________________________--- 
PARhtlETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 26. ZT= 42. ZC= 68.(Er) 
NEUTRON NUIlBERSc NP= 30. NT= 50. NC= SO. 

ap**i /3= 3.826 AT1+1/3= 4.514 
REDUCED MCISS NUMBER= 34.81 AP+AT=AC=148. 

INTERCICTION RADIUS RINTz12.17 fm RO= 1.46 fm 

MCITTER HhLF-DENSITY RADII Cfml: 
CP= 4.12 CT= 5.00 CT+CP= 9.12 F= 2.26 

EQUIVFILENT SHARP SURFACE RADII Cfml: 
RP= 4.35 RT= 5.20 

COULOMB R/)011 Cfml: 
RCP= 4.27 RCT= 5.08 RC=RCP+RCT= 15.35 

BSS-COULOMB POTENTICIL CMeVl: 
VC(r)=1.438*ZPIZT/r for r>RC. 
VC(r)=+JO-Klr**n far r<RC 
VO= 236.20 MeV K= ..?7838 n=2.461 
VC(RINT)= 12Y.0 MeV 

FISSION-TKE= 116. HeV 
ASYMM. FISSION-TKE= 109. nev 

LIQUID DROP PARAMETERS: 
GAMMA= 0.941 McV/fm+*2 PROX-FACTOR= 26.b9 MeV 
L-RLD= 72 (ROTCITING LIQUID DRCG’ LIMIT) 
STIFFNESS PARAHETER C= 5.79 HeV/Z*+Z 

MASS EXCESSES CMeV/c*cZl: 
PROJECTILE: -61.4 TLIRGET: -87.5 
COMPOUND NUCLEUS: -53.2 

FUSION RELCITED PARAMETERS: 
R-BARRIER=lO.S’3 fm V(RB)= 135.5 MeV 
Q-VALUE- -95.7 NIV 
L-CRITICAL- 104. 

8Ju ELM EQI ECWW , k ETA WsGlwIWUS(pcIIppip @-LTEpiDET+TTETA’ WJ E-ERM-81lEIf’llll 
_---------____---------I_ -- 

1.0 sh 35 0.27 2418 7.4 171.9 0 0 0 lBo.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 112 70 0.54 24iQ 10.8 121.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 lb8 IO4 0.81 4IW 13.2 99.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 224 139 l.oB 4@9 15.2 86.0 SO 351 101 119.8 0.6 30.1 AA 1% 54 317 10.23 83. 2 10 1.5 3 
4.5 252 157 1.21 5134 lb.2 81.1 62 837 5& 89.1 56.0 45.5 135 117 106 193 6.19 93. 3 15 1.8 4 

5.0 280 174 1.35 5412 17.0 76.9 105 1224 831 72.3 46.2 53.8 188 92 140 151 4.83 102. 4 18 2.1 5 
5.5 308 191 1.48 5677 17.9 73.3 124 1539 IO@5 61.2 33.8 39.4 223 75 lb5 123 4.11 112. S 21 2.3 A 
6.0 336 209 I.62 5530 18.6 70.2 140 LB02 955 53.2 33.5 b3.4 273 &3 185 114 3.64 121. 5 23 2.5 7 
6.5 3M 2% 1.75 6173 19.4 b7.4 155 2#24 918 47.1 29.6 bb.5 309 55 201 103 3.30 130. b 26 2.7 8 
7.0 32 244 1.89 b407 20.1 6J.0 lb8 2214 852 42.3 26.5 48.9 344 48 216 55 3.03 139. 7 28 2.8 9 

7.5 420 261 2.02 M33 20.9 b2.8 180 2378 796 38.4 24.0 70.8 377 43 223 84 2-w 148. 7 30 3.0 10 
8.0 448 278 2.16 6851 21.5 MO.8 192 2522 74b 35.1 22.0 72.4 410 33 240 83 2.66 1% 8 32 3.1 10 
8.5 476 2% 2.29 7063 22.2 59.0 203 2t49 702 32.4 20.3 73.8 441 35 251 79 2.52 167. 8 34 3.3 11 
9.0 X4 313 2.43 7269 22.8 57.3 213 27b2 bb3 30.1 18.8 75.0 472 32 261 75 2.39 175. 9 36 3.4 12 
9.5 532 331 2.s 7169 23.5 55.8 223 2%3 628 28.1 17.5 7b.0 503 B 271 71 2.29 184. 9 37 3.6 13 

10.0 %O 348 2.70 7bb4 24.1 54.4 232 2953 597 8.3 lb.4 76.8 533 27 281 A9 2.19 192. 10 39 3.7 I4 
10.5 SW 3M 2.63 7851 24.7 53.1 242 3035 568 24.8 15.5 77.6 563 25 290 M 2.11 201. 10 41 3.8 I4 
11.0 616 383 2.97 8040 25.3 51.8 254 3110 542 23.4 14.6 78.3 592 24 298 A4 2.01 209. 10 42 3.9 15 
11.5 b44 4@3 3.10 8222 25.8 50.7 259 3178 519 22.2 13.8 78.9 A22 22 a7 62 I.97 217. II 44 4.1 lb 
12.0 

14.0 

672 

784 

418 

487 

3.24 

3.78 

t400 

9OTB 

26.4 

28.5 

49.6 

4b.0 

267 

297 

3240 

3445 
15.0 840 m  4.05 9399 29.5 44.4 311 3526 

13.0 728 453 3.51 8745 27.5 47.7 Z2 3350 

IA.0 WA 557 4.32 9710 30.5 43.0 3i5 3596 
17.0 552 392 4.59 10011 31.4 41.7 338 3bbl 

426 17.6 10.9 81.2 767 17 347 51 1.72 

497 

278. 

21.1 

13 

13.1 

51 

19.5 

4.6 

651 

19 
398 

21 

16.2 

315 

10.1 

60 

81.9 

1.91 

824 

22% 

lb 

II 

362 

45 

51 

4.2 

IA 

17 

27% 14 51 4.8 20 
373 15.1 9.4 82.5 

459 

881 

19.2 

15 

11.9 

377 

80.4 

49 

709 

1.57 

19 

m8. 

331 

15 

56 

57 

1.81 

5.0 

242. 

2-2 
351 

12 

14.1 

48 

8.8 

4.4 

33.0 

18 

939 13 11 47 1.51 301. 15 59 5.2 23 

18.0 IW b27 4.8b 10304 32.3 40.5 350 3717 
19.0 1OM 661 5.13 10589 33.2 39.4 3b2 3767 
20.0 llz0 b9b 5.40 K&7 34.1 38.4 374 3812 
25.0 1400 870 6.75 12166 38.1 34.4 43 39@ 
30.0 Ml 1044 8.10 13345 41.7 31.4 475 4097 

35.0 1964 1218 9.45 Iu33 45.0 29.1 518 4178 
40.0 2240 1392 10.79 15450 48.2 27.2 958 4239 
45.0 252U 15bh 12.14 lb409 51.1 25.6 594 42% 
50.0 2800 1741 13.49 17319 53.8 24.3 611 4324 

331 13.2 8.2 m.4 955 13 485 4 1.4b 319. lb b2 5.4 24 
314 12.4 7.7 83.8 I(62 12 419 44 1.41 331. 17 A4 5.5 25 
2% 11.7 7.3 84.1 1109 II 433 43 1.3b 349. 18 A7 5.7 26 
238 9.2 5.7 83.4 1392 8 4W 37 1.19 419. 22 79 6.5 31 
199 7.6 4.7 8b.2 1673 7 562 34 1.07 485. 25 91 7.2 35 

170 b-4 4.0 8b.8 19?i4 b b23 31 0.98 54b. 29 IO2 7.8 
149 5.6 3.5 87.2 2X6 5 683 29 0.91 Ul. 33 112 8.4 
132 4.9 3.1 87.5 2516 4 741 27 0.86 657. 37 123 8.9 
119 4.4 2.7 87.8 2796 4 794 25 0.81 748. 40 133 9.4 

#24S 56 Fe on 108 As 

PCIRCIMETERS INDEPENDENT OF BOMBARDING ENERGY 
---___-________-__--____________________--~ 

ATOtlIC NUMBERS: ZP= 26. ZT= 47. ZC= 73. (Ta) 
NEUTRON NUMBERS: NP= 30. NT= 61. NC= 71. 

APWtl/3= 3.826 AT++1/3= 4.762 
REDUCED MASS NUMBER= 36.Y8 AP+AT=AC=l.54. 

INTERACTION RADIUS RINT=I2.44 fm RO= 1.45 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 4.12 CT= 5.32 CT+CP= 9.44 r= 2.32 

EQUIVALENT SHhRP SURFACE RADII Cfml: 
RP= 4.35 RT= 5.50 

COULOMB RADII Cfnl: 
RCP= 4.27 RC.T= 5.34 RC=RCP+RCT= ‘3.61 

BSS-COULOtiB POTENTIAL CtleVl: 
VC(r)=1.438*ZP+ZT/r for r:>RC 
VCfr)=VO-K*r**n for r<RC 
VO= 256.86 MeV K= .27584 n=2.471 
VC(RINT)= 141.2 MeV 

FISSION-TKE- 126. MeV 
ASYMM. FISSION-TKE= 116. IleV 

LIQUID UROP PLIRAMETERS: 
oaHIla= 0.931 flcV/fm+r2 PROX-FACTOR= 27.16 MeV 
L-RLD= 75 (ROTATING LIQUID DROP LINIT) 
STIFFNESS PbRAMETER C= 5.48 MeV/Z%s2 

MASS EXCESSES CHcV/cr+21: 
PROJECTILE2 -61.4 TARGET: -87.6 
COMPOUND NUCLEUS: -43.8 

FUSION RELATED PARc=,“ETERS: 
R-BFIRRIER~li.18 fm V(RS)= 148.0 MQV 

Q-VALUE= -105.2 McV 
L-CRITICAL- 110. 

EL/u ELM Ecll EWVC p I: El17 LMISC4WS#l8W4lSl.P W-LTEP-WET-8TEFUUETA’ l&l E-ERM-ENmPllll 
------ -------------__---_-- ____ -__------_-_- ___________I_ __I___ 

1.0 9 37 0.26 2418 8.1 192.4 0 0 0 1m.o 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 112 74 0.52 3420 II.4 1x.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
3.0 lb8 111 0.78 419(L 14.0 111.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 224 143 1.0) 4639 lb.1 96.2 41 211 0 134.0 103.8 23.0 53 171 40 464 13.84 0. 1 9 1.4 3 
4.5 252 1M 1.17 5134 17.1 90.7 82 737 423 R.9 67.3 42.1 127 125 96 235 6.90 gl. 3 14 1.7 5 

5.0 280 184 1.31 5412 18.0 tA.1 1oB 1154 773 76.9 52.6 51.5 183 97 132 178 5.21 92. 4 17 2.0 b 
5.5 308 203 1.U Sb77 18.9 Bz.0 130 1495 IWO 44.7 43.7 57.6 22V 79 151 149 4.3b 101. 5 20 2.2 7 
6.0 SA 221 1.57 5930 19.8 78.6 148 1779 987 56.0 37.6 62.0 269 67 I77 131 3.32 109. 5 23 2.4 8 
6.5 3M 240 1.70 6173 20.6 75.5 lb4 2018 911 49.J 33.0 65.3 W7 57 193 118 3.45 117. A 25 2.6 9 
1.0 392 2% 1.83 MO7 21.3 72.7 179 2224 84b U.3 29.5 67.8 342 50 207 IC8 3.16 126. A 27 2.7 10 

7.5 420 277 1.96 b&33 22.1 70.3 15-2 2401 789 40.2 26.7 69.9 375 4 219 1M 2.94 134. 7 29 2.9 II 
8.0 448 2% 2.09 6851 22.8 48.0 205 281 740 36.7 24.4 71.6 4@ 40 230 94 2.76 142. 7 31 3.0 12 
8.5 476 313 2.22 7063 23.5 66.0 217 2694 A96 33.9 22.4 73.1 440 36 240 W 2.U 150. 8 33 3.2 13 
9.0 5l4 332 2.35 7269 24.2 b4.1 228 2816 6JB 31.4 20.8 74.3 471 33 250 ES 2.48 157. 8 35 3.3 14 
9.5 532 33 2.48 74b9 24.9 b2.4 239 ‘B-24 623 29.3 19.4 75.4 501 31 2% 81 2.36 165. 9 36 3.5 15 

10.0 544 W 2.61 7&4 25.5 b0.8 249 3022 592 27.4 18.1 76.3 532 28 247 77 2.27 172. 9 33 3.6 lb 
10.5 588 287 2.74 7854 26.1 59.4 259 3111 5&4 25.8 17.1 77.1 5b2 2b 275 75 2.18 181. 10 40 3.7 lb 
11.0 bib 40b 2.87 8040 26.8 58.0 269 3191 538 24.4 16.1 77.8 591 25 283 72 2.10 188. 10 41 3.8 17 
11.5 b44 424 3.00 8222 27.4 56.7 278 3265 515 23.1 15.2 78.5 b21 23 291 69 2.03 196. 11 43 3.9 18 
12.0 672 443 3.13 MCQ 27.9 55.5 287 3Z32 45-3 21.9 14.5 79.0 650 22 ZPB 67 1.97 203. I1 U 4.1 19 

13.0 728 479 3.39 8745 29.1 53.4 304 3451 45S 19.9 13.2 80.0 708 20 313 A4 1.86 218. 12 47 4.3 20 
14.0 784 516 3.~ 9078 30.2 51.4 3a 3553 423 la3 12.0 80.9 7~ 18 327 60 1.76 232. 13 50 4.5 22 
15.0 840 553 3.5’7 939 31.2 49.7 335 3b41 394 lb.9 11.1 81.6 824 IA 340 5% 1.68 244. 13 53 4.7 23 
16.0 WA 590 4.18 9710 32.3 48.1 350 3719 370 15.7 10.3 82.2 881 15 353 S 1.61 261. 14 56 4.9 24 
17.0 952 b27 4.u 10011 33.3 4b.7 3b4 3787 348 14.6 9.6 82.7 933 14 3% 53 1.55 273. 15 I 5.0 26 

18.0 IO@ 6M 4.70 lmo) 34.2 45.4 378 2847 329 13.7 9.0 $3.2 995 13 378 51 1.49 287. lb AI 5.2 27 
19.0 IlW 701 4.96 10389 35.2 U.1 3pI 3901 311 12.9 &S F3.A 1052 12 390 49 l.u 301. 17 63 5.4 28 
20.0 urn 738 5.22110867 36.1 43.0 403 3550 296 12.2 8.0 83.9 1109 II 42 48 1.40 31s. 17 AA 5.b 29 
i5.0 1400 922 A.53 12lbb 40.3 38.5 462 4135 23 9.5 6.3 85.2 1391 9 4b0 42 1.22 376. 21 77 6.3 35 
30.0 lm II& 7.8313245 U.2 35.1 513 4258 19) 7.8 5.2 8b.l 1673 7 51s a 1.10 433. 25 w 7.0 40 

35.0 19M) 1291 9.14lu33 47.7 32.5 560 4344 169 6.6 4.4 8b.7 1954 b 567 34 1.01 4W. 29 99 7.b 
40.0 2240 1473 1O.U 15450 51.0 30.4 b04 4411 148 5.8 3.8 87.1 2235 5 619 32 0.94 31. 32 110 8.2 
45.0 2520 1&011.751b4W 54.1 28.7 M4 44b2 131 5.1 3.4 87.4 2516 4 b69 r, 0.84 587. 36 IX! 8.7 
50.0 DIO 1844 13.M 17319 57.0 27.2 482 4% 118 4.6 3.0 87.7 2794 4 718 28 0.83 635. 33 130 9.2 
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+++*+c*I**++*,+c~*++~****~~a**+***~~*~~~**~~*~~~*~~ 
W249 56 Fc on 140 Ce 

P&%METERS INDEPENDENT GF BOMBARDING ENERGY 

ATOMXC NLHBERSr 2P= 2&. 2T= 58. 2C= 84. (PO) 
NEUTRGN NUMBERS: NP= 30. NT= 82. NC=llZ. 

cIp+*1/3= 3.824 AT**1/3= 5.192 
REDUCE0 MASS NUMBER= 40.00 AP+AT=AC=196. 

INTERCICTZON RADIUS RZNT=i2.91 fm RO= 1.43 fm 

FKITTER HALF-DENSITY RADII Cfrl: 
CP= 4.12 CT= 5.87 CT+CP= 9.99 E= 2.42 

EQUIVALENT SHFLRP SURFC)CE RADII tfml: 
RP= 4.35 RT= b.04 

CGULGMB RAOZI Cfnl: 
RCP= 4.27 ffCT= 5.82 RC=RCP+RCT=l0.09 

BSS-COULOMB POTENTIAL CMeVlr 
VC(r)=l.438+2P*ZT/r for r>RC 
VC(r)=VO-lc+r*+n for r<RC 
VO= 301.04 l4eV K= . ‘2.57M n=2.493 
VC(RZNT)= 168.0 MeV 

FZSSZON-TKE- 152. MeV 
CISYMM. FZSSION-TKE- 130. MsV 

LIQUID DRGP PfiRAMETERS: 
OCIMMA- 0.917 MeV/fm**:! PROX-FACTOR= 27.89 
L-RLD= 74 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PAR&METER C= 5.07 M&/Z**2 

4.5 252 180 1.07 51% la.6 111.9 61 351 100 122.6 99.3 28.7 94 158 66 434 10.75 71. 2 12 1.3 3 

5.0 280 200 1.19 5412 i9.b Lob2 101 O48 513 93.1 70.9 43.5 164 120 111 265 b.35 78. 3 16 1.6 5 
5.5 303 220 1.31 ?477 20.5 101.2 123 1251 851 76.5 56.9 51.8 212 9b 141 206 5.13 6S. 4 19 1.9 6 
6.0 336 240 1.43 593O 21.4 96.9 151 19Bb 8% 65.3 48.0 57.3 256 80 163 I77 4.36 92. 5 21 2.1 8 
6.5 364 260 1-S 6173 22.3 93.1 171 lBb9 827 57.1 41.7 61.4 296 6O 180 157 3.65 99. 6 24 2.2 9 
7.0 393 280 1.67 6107 23.1 89.7 189 2112 768 50.9 36.9 M.6 333 59 194 142 3.49 lob. 6 26 2.4 10 

7.5 4a 300 1.79 6633 24.0 86.7 205 2322 717 45.9 33.2 b7.1 368 52 206 131 3.12 113. 7 28 2.6 12 
8.0 448 320 1.90 6851 24.7 84.0 220 2505 672 41.8 30.2 69.1 403 46 217 122 3.00 119. 7 30 2.7 13 
8.5 416 340 2.02 7O63 23.5 81.4 234 2&7 U2 33.4 27.7 70.8 b34 42 326 115 2.82 12b. 8 32 2.9 14 
9.0 W4 360 2.14 7269 26.2 W.1 247 al811 597 c5.5 25.6 72.3 466 38 233 1W 2.67 133. 8 33 3.0 15 
9.5 532 308 2.26 I469 27.0 77.0 2b0 2940 566 33.0 23.8 73.5 497 35 243 1W 2.54 143. 9 35 3.2 16 

10.0 560 400 2.38 7tU 27.7 75.1 272 3095 537 30.9 22.2 74.6 528 32 251 99 2.42 146. 9 36 3.3 17 
10.5 588 420 2.50 7Os4 28.3 73.3 283 3160 512 29.0 20.a 75.5 553 3O 158 93 2.33 152. 9 38 3.4 18 
11.0 616 44O 2.62 8O4O 29.0 71.6 294 3253 48? 27.3 19.6 76.3 588 28 265 91 2.24 1%. 10 37 3.5 20 
11.5 644 464 2.74 Bpz 29.7 7A0 305 3942 467 25.9 18.s 77.1 618 26 271 88 2.16 165. 10 41 3.6 20 
12.0 b72 483 2.86 8400 30.3 68.5 315 3421 44O 24.5 17.6 77.7 647 25 118 85 2.09 170. 11 42 3.7 22 

13.0 72O 510 3.10 8745 31.5 65.9 335 3562 413 22.3 15.9 73.9 706 22 290 80 1.97 1s. 11 45 4.0 23 
14.0 784 560 3.23 9078 32.7 63.5 553 3%O3 384 20.4 14.6 79.8 764 20 302 76 1.a 193. 12 48 4.2 25 

MeV 

15.0 84O 600 3.57 9399 33.9 bl.3 371 3787 35% 18.8 13.4 3&b 822 18 313 72 I.78 207. 13 51 4.4 27 
16.0 m  64O 3.81 9710 35.0 59.4 388 csw 336 17.4 12.5 81.3 a79 17 324 A9 1.10 218. 14 53 4.5 W 
17.0 952 MO 4.05 IWll 3b.l 

MLSS EXCESSES CMsV/c+c23: 
PROJECTILE8 -41.4 TARGET: -88.2 
COMPOUND NUCLEUS: -13.6 

18.0 IWO 720 4.29 1luM 37.1 
19.0 1wI 760 4.52 lO369 33.1 
29.0 llz0 8OO 4.76 lW67 39.1 
a.0 14W IOOO 5.95 12166 43.7 
30.0 1m 1mO 7.14 13315 47.9 

FUSION RELCITED P&R&METERS: a.0 19bO MOO 8.33 14433 51.8 
R-BARRIER-11.60 fm V(RB)= 175.7 MeV 40.0 2240 164O 9.52 1545O 55.3 
Q-VALUE= -136.0 nov 45.0 2520 Iwo 10.71 164W s.7 
L-CRITICAL= 113. 50.0 a09 2wo 11.9O 17319 61.9 

1.0 56 10 0.24 2418 8.7 237.4 0 0 0 1W.O 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 112 W 0.48 34s 12.4 Ib7.9 0 0 0 1m.o lm.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 4 
3.0 168 120 0.71 4190 15.2 137.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 224 IA0 0.55 4833 17.5 118.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 

57.6 404 3999 316 16.2 11.6 81.9 937 1s 334 AA 1.63 210. 15 56 4.7 3O 

56.0 419 4O3O 298 15.2 10.9 82.4 994 14 344 64 1.57 241. 15 58 4.9 z 
54.5 634 4094 283 14.3 10.2 82.9 Irnl 13 35) b2 1.52 253. lb 60 5.0 33 
53.1 u9 4152 268 13.5 9.6 83.3 1107 13 364 60 1.47 264. 17 63 5.2 31 
47.5 515 4371 215 10.5 7.5 84.7 1390 IO 410 52 1.28 na 20 74 5.9 40 
43.4 574 451b 1W 8.6 6.2 85.7 1672 8 453 47 1.15 367. 24 85 6.6 46 

w.1 627 4b2o 153 7.3 5.2 86.3 1953 7 495 U 1.05 414. 28 95 7.2 
37.5 676 4693 134 6.4 4.5 N.8 ZB4 6 SS 40 0.98 437. 31 l@ 7.7 
S.4 721 4758 119 %A 4.0 87.2 2515 5 94 37 0.91 499, 3) 115 a2 
33.6 764 (806 107 5.0 3.6 87.5 2796 4 bl2 35 0.86 538. 38 121 8.7 

0250 56 Fe on 154 Sm 

----________-__--_______________________--- 

PRRRMETERS INDEPENDENT OF EOMSfiRDING ENERGY 

ATGMIC NUMBERS: 2P= 26. 2T= 62. 2C= 88.(Ra) 
NEUTRON NUMBERSr NP* 30. NT= 92. NC=122. 

cIP**l/3= 3.626 AT*+l/3= 5.360 
REDUCED MASS NUMBER= 41.07 AP+AT=F)C=210. 

INTER~TION RADIUS ~1NT=13.09 fm RO= 1.42 fm 

MATTER HALF-DENSITY RCIDII Cfnl: 
CP= 4.12 CT= 6.09 CT+CP=10.21 & 2.46 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.35 RT= 6.25 

COULOMB RADII Cfml: 
RCP= 4.27 RCT= 6.00 RC=RCP+RCT=10.27 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.438*ZPffZT/r for r3RC 
VC(r)=VO-Klr*+n for r<RC 
VO= 315.81 MeV K= .26lb8 n=2.508 
VC(RINT)= 177.1 MeV 

FISSION-TKE= lA2. MeV 
c)SYMM. FISSION-TKE= 135. nev 

LIQUID DROP PCIRAMETERS: 
GAMMA= 0.907 McV/fmr*Z PROX-FaCTOR= 28.00 MeV 
L-RLD= 73 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PAR&METER C= 4.94 MeV/2+*2 

MASS EXCESSES CMeV/c+rZl: 
PROJECTILEI -Al. 4 TCIRGET: -72.1 
COMPOUND NUCLEUS: 0.9 

FUSION RELATED PAR&METERS: 
R-BCIRRIER=ll.77 fm V(RB)= 185.0 MeV 
Q-VALUE= -134.4 nev 
L-CRITICAL- 115. 

9 FI 01 154 SI 56 FI .I 154 SI 

---- - - 

wu Elf% ull Eaim , k EIA l.lW.~smScPaW’U’ (pLlEPU’ET-C!lEpQ(IETA’ l#I E-fRoMIlW’lUT 
-I-- 

1.0 56 41 0.23 2418 9.0 253.8 0 0 0 180.0 IOU.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 112 82 0.46 3420 12.7 179.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 164 123 0.70 4190 I%6 146.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 224 164 0.93 4O39 18.0 126.9 0 0 0 180.0 lW.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 a2 185 1.M 5134 19.1 119.7 50 2% 0 134.5 115.3 22.7 BI lb8 58 s6 13.87 0. 2 11 1.4 4 

5.0 283 205 1.16 5112 20.1 113.5 97 749 431 %.9 78.1 10.5 154 12b IO5 306 7.17 72. 3 15 1.6 A 
5.5 308 226 1.28 5677 21.1 108.2 128 1175 787 80.5 61.8 49.7 207 101 136 233 5.44 79. 4 18 1.9 7 
6.0 335 24b 1.39 59% 22.0 103.6 152 1529 867 b0.4 5l.8 5s.8 253 83 158 1% 4.54 Ok. 5 21 2.1 9 
6.5 244 267 1.51 6173 22.9 99.6 174 1818 600 59.6 U.8 60.2 294 70 17b 172 4.01 92. 5 23 2.2 10 
7.0 392 a7 1.62 64O7 23.8 95.9 193 2aB( 743 53.0 39.6 a.5 331 61 1917 155 3.61 9% A 25 2.4 12 

7.5 42O 308 1.74 6633 24.6 92.7 210 2% b93 47.7 35.J 6.2 3bb 54 202 142 3.1 IOJ. 7 27 2.6 13 
&O 440 329 1.86 6&l 25.4 89.7 226 2499 b5O 43.4 32.2 48.3 400 (8 212 132 3.08 111. 7 W 2.7 14 
8.5 476 319 1.97 7063 26.2 87.1 240 2670 612 39.8 i.9.S 70.1 433 43 221 124 2.89 117. 8 31 2.9 lb 
9.0 504 370 2.09 7269 26.9 81.6 254 2W2 573 36.8 27.2 71.6 4b5 39 230 117 2.74 123. 8 33 3.0 l7 
9.5 532 390 2.20 7469 27.7 62.4 260 2958 547 34.2 25.3 72.9 49b 36 338 111 2.60 13). 8 34 3.1 18 

10.0 560 411 2.32 7t&4 a.4 80.3 280 30W 52O 32.0 23.6 74.0 527 33 245 IO6 2.B 1% 9 36 3.2 19 
10.5 
11.0 
11.5 
12.0 

13.0 728 534 3.01 8745 32.4 
14.0 784 575 3.25 9070 23.6 
15.0 MO 616 3.43 9399 34.8 
16.0 896 b57 3.71 9710 L%.9 
17.0 932 693 3.94 lo011 37.0 

18.0 

SW 431 2.43 7854 29.1 
616 452 2.S W40 29.8 
644 472 2.67 8222 30.5 
672 493 2.73 8400 31.1 

IO@ 739 4.17 IOx4 38.1 

78.3 292 3191 4% 38.0 22.1 75.0 
76.5 304 3291 472 28.3 20.8 75.9 
74.8 315 3s3 w 26.7 19.7 76.6 
13.3 326 3167 433 25.3 la.7 77.3 

70.4 WA 3615 4CtI B.0 16.9 78.5 
67.8 24 3X3 371 21.0 15.5 7D.5 
65.5 284 3853 246 19.4 14.2 80.3 
63.5 403 3949 335 17.9 13.2 81.0 
61.6 419 4OH % 16.7 12.3 81.6 

59.8 4s 4110 289 15.7 11.5 82.2 

SS? 31 252 102 2.38 142. 9 37 3.4 20 
587 w a0 98 2.29 MO. 10 39 3.5 21 
617 37 365 55 2.21 154. 10 10 3.6 22 
M7 25 271 92 2.14 159. 11 42 3.7 23 

7w 23 282 86 2.01 171. 11 u 3.9 25 
764 20 293 a2 1.90 182. 12 47 4.1 27 

% 19 17 313 3x.0 78 74 1.81 1.73 205. 193. 13 14 50 32 4.3 4.5 w 30 
936 lb 3?3 71 1.M 215. 14 55 4.6 32 

5% 15 332 b9 1.60 Pg. 15 !i7 4.8 34 
19.0 lO64 7OO 4.41 1OSW 37.2 56.2 150 4178 273 14.7 10.8 82.b 1030 14 342 AA 1.54 235. 16 59 5.0 36 
20.0 1120 821 4.64 1m7 40.2 56.8 466 4238 %O 13.9 10.2 a.0 1107 13 3Jl M 1.49 24b. 17 62 5.1 37 
25.0 14W IO27 5.81 12166 44.9 50.8 535 4469 ‘MO 10.8 8.0 84.6 1390 10 193 s5 1.m 295. a 73 5.8 u 
30.0 1680 1232 6.96 1flR 49.2 46.3 596 (623 173 8.9 b.5 85.6 1672 8 433 50 1.17 341. 24 O4 6.5 50 

a.0 1960 1437 8.12 llu3 53.1 42.9 651 4733 118 7.5 5.5 8b.2 1953 7 471 46 1.07 386. 27 94 7.0 
40.0 2240 lb43 9.28 154% 56.8 WI.1 7O2 4815 1% 6.5 4.8 86.7 22.34 6 507 42 0.59 426. 31 lO3 7.6 
45.0 25X1 1840 10.43 164O9 60.3 37.8 750 4879 115 5.8 4.2 87.1 2515 5 543 40 0.93 4b7. 34 113 8.1 
50.0 2ooo 1063 11.59 17319 &5 35.9 7% 4930 104 5.2 3.8 01.4 279b 4 57’7 38 0.W 501. 37 122 8.5 
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#251 5.5 Fe nn 145 Ho 56 Fe on lb5 Ho 56 Fe on 165 k 

------------------------------------------- --__ 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/u ELM Eel Ewx , k Elk lMXsB)IIRsFNslpolW-LF W-lTEP-fPET+lEWtElW 1W E-WHlBPlMT 
---------_--__---_------------------------- ____- 

ATOMIC NUMBERS: ZP= 26. ZT= 67. ZC= 93.(N~) 
NEUTRON NUMBERS: NP= 30. NT= 98. NC=128. 

API+1 /3= 3.82b AT++i /3* 5.485 
REDUCED MASS NUMRER= 41.81 AP+AT=AC=221. 

INTERACTION RADIUS RINT=l3.22 fm R0= 1.42 fm 

MATTER HALF-DENSITY RADII Cfmlz 
CP= 4.12 CT= b.25 CT+CP=lO.37 C= 2.48 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.35 RT= 6.41 

COULOMB RADII Cfml: 
RCP= 4.27 RCT= b. 15 RC=RCP+RCT=lO.42 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=l.438+ZP*ZT/r for r>RC. 
VC(r)=VO-Krrscn for rCRC 
VO= 335.66 MeV K= .25891 n=“.521 
VC(RINT)= 189.4 MeV 

FISSION-TKE= 175. nev 
ASVMM. FISSION-TKE= 141. MeV 

LIQUID DROP PARAMETERS: 
GAMMA- G.YOY MeV/fmrrZ PROX-FACTOR= 28.35 MeV 
L-RLD= 64 (ROTATING LIQUIU DROP LIMIT) 
STIFFNESS PARAMETER C= 4.S.S MeV/2**2 

MASS EXCESSES CMeV/c**Zl: 
PROJECTILE8 -41.4 TARGET: d3.7 
C:OMPOUND NUCLEUS: 27.8 

FUSION RELATED PARAMETERS: 
R-BARRIER-Ii.89 fm V(RB)= 197.9 MeV 
Q-VALUE= -152.9 MeV 
L-CRITICAL= 111. 

1.0 56 42 0.22 2418 9.1 274.i 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 112 84 0.44 3420 12.9 194.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 lb8 la 0.M 4190 15.8 158.4 0 0 0 167.0 140.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 224 lb7 0.80 ur19 18.3 137.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0, 0 0 0.0 0 
4.5 252 188 0.99 5134 19.4 119.3 0 0 0 la.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 280 209 1.10 5412 20.4 122.7 82 522 236 112.3 92.4 33.9 134 l4b W 480 8.78 69. 3 I4 1.4 5 
5.5 308 230 1.21 5677 21.4 117.0 119 979 618 89.2 70.5 45.4 153 115 127 279 6.09 7b. 4 17 1.7 b 
b-0 536 251 1.32 5930 22.4 112.0 146 1s 788 74.9 58.1 52.b 242 94 152 2% 4.94 82. 5 20 1.9 8 
b.5 3b4 272 1.43 bf73 23.3 107.6 lb9 lb79 728 b4.8 49.8 57.b 285 79 171 1% 4.27 88. 5 23 2.1 9 
7.0 392 293 1.95 b407 24.2 103.7 14) I%4 b7b 57.3 43.7 bl.4 324 b8 186 175 3.i ii b 25 2.2 11 

7.5 4zO 314 1.66 b&33 25.0 100.2 204 21% b31 51.4 39.0 M.3 360 bo 199 159 3.47 101. b 27 2.4 12 
8.0 448 334 1.77 b851 25.9 97.0 225 24&l 591 lb.6 35.3 M.7 3% 53 210 147 3.21 11, 7 29 2.6 14 
8.5 47b 395 1.88 7Ob3 26.7 94.1 241 2503 556 42.7 32.3 bs.7 4zB 48 220 130 3.00 112. 7 30 2.1 15 
9.0 W 376 1.99 7269 27.4 91.4 255 274b 525 39.4 29.7 70.3 4bl 43 228 130 2.&3 118. 8 32 2.8 lb 
9.5 53 397 2.10 74b9 28.2 89.0 269 2892 4% 36.6 27.5 71.7 492 40 236 123 2.68 124. 8 34 3.0 17 

10.0 560 418 2.21 7bb4 18.9 86.7 2B3 3723 473 34.1 25.7 72.9 524 35 243 117 2.54 130. 9 35 3.1 18 
10.5 588 439 2.32 78JI 19.b 84.6 295 3141 450 32.0 24.0 74.0 55) 34 250 112 2.45 1% 9 37 3.2 20 
11.0 616 4bO 2.43 @40 30.3 82.7 307 3249 430 30.1 22.6 74.9 585 31 a, 108 2.35 141. 10 38 3.3 21 
11.5 b44 481 2.54 82?2 31.0 80.9 319 2347 411 a.4 21.3 75.8 (15 29 2b3 104 2.27 147. 10 40 3.4 22 
12.0 612 502 2.65 84W 31.7 79.2 330 3uB 394 27.0 20.2 lb.5 M4 28 269 100 2.19 152. 10 41 3.b 23 

13.0 728 544 2.87 8745 33.0 76.1 352 3597 3b4 24.4 18.3 77.8 703 25 2% 94 2.06 1M. 11 U 3.8 25 
14.0 784 585 3.09 9078 34.2 73.3 312 3734 338 22.3 lb.7 78.9 lb2 22 291 89 1.94 174. 12 (6 4.0 27 
15.0 840 b27 3.31 9399 35.4 70.8 391 jag 315 20.5 15.4 79.7 8m 20 301 Es 1.85 I&. 13 49 4.1 29 
Lb.0 896 bb9 3.53 9710 3b.b b8.b 4W 3E5 2% 19.0 14.2 83.5 877 19 310 81 1.77 1%. I4 51 4.3 31 
17.0 552 711 3.7510011 37.7 bb.5 427 4047 278 17.7 13.3 81.1 935 17 3x 78 1.69 20b. 14 54 4.5 32 

18.0 1ooB 753 3.97 103M 33.8 b4.7 444 4128 262 1b.b 12.4 81,.7 992 lb 329 75 1.63 216. 15 56 4.7 34 
19.0 l&%4 794 4.19 10589 39.9 62.9 W 4200 249 15.6 11.7 82.2 1049 15 3n R 1.57 226. lb 59 4.8 3h 
20.0 iim 836 4.41 lc%b7 40.9 61.3 416 4% 236 14.7 11.0 82.7 1lY 14 344 70 1.52 23b. lb bl 5.0 JI 
25.0 1400 1045 5.52 121b6 45.7 54.9 547 4513 189 11.5 8.6 84.3 1389 11 336 bl 1.32 281. 20 72 5.7 44 
30.0 1680 1254 b.6213345 50.1 50.1 610 1678 157 9.4 7.0 85.3 lb71 9 424 54 1.18 329. 23 82 b.3 SO 

35.0 1960 1163 7.73 14433 54.1 4b.4 667 4796 135 7.9 5.9 8b.o 1953 7 4b0 50 1.04 371. 27 92 b.9 
40.0 2240 1bR 8.83 15450 57.8 43.4 720 4&4 118 b.9 5.1 8b.b 2234 6 494 4b 1.M 411. 30 lrn 7.4 
45.0 2520 1881 9.93 lb409 61.3 40.9 7b9 4953 105 6.1 4.5 87.0 2515 5 527 43 0.94 448. 34 111 7.9 
JO.0 2800 X150 11.04 17319 64.7 38.8 815 5MB 94 5.4 4.1 87.3 27% 5 5bo 41 0.89 484. 37 120 8.4 

*252 Sb Fe on lS1 Ta 

PARAMETERS INDEPENDENT OF BOMBARDINO ENERGY 
__~___~_~-_---_---_---~---~--~-~--~-------- 

ATOMIC NUMBERS: ZP= 26. ZT= 73. ZC= 99.tEs) 
NEUTRON NUMRERS: NP= 30. NT=lilB. NC=l38. 

AP**l/3= 3.826 AT?+*l/3= S.f,57 
REDUCED MASS NUMBER= 42.77 AP+AT=AC=237. 

INTERACTION RADIUS RINT=l3.41 fm RO= 1.41 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 4.12 CT= A.47 CT+CP=l0.59 s= 1.52 

EQUIVALENT SHARP SClRFACE RADII Cfml: 
RP= 4.35 RT= b.62 

CGULonR RADI I t f n, : 
RCP= 4.27 HCT= 6.35 RC=RCP+RCT=~O.&~ 

ESS-COULOMB POTENTIAL CMeVl: 
VC(r)=l.438+ZPIZT/r for r>RC 
VC(r)=VO-K*rx+,, for r<RC 
VO- 358.15 MeV K= .25271 n=l. 536 
VC(RINT)= 203.5 MeV 

k ISSION-TKE= 132. MeV 
ASVMM. FISSION-TKE= 149. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.906 “eV,fw+*Z PRGX-FACTOR= iH.64 II& 
L-RLD= 58 (ROTATING LIQUIU DROP LIMIT) 
ST I FFNESS PARAMETER C= 4.75 McV/2++2 

MASS EXCESSES CMeV/c+a21: 
PROJECTILE: -61.4 TARGET: -46.. 0 
COMPCIUND NUCLEUS: 63.7 

FUSION RELATED PARAMETERS: 
R-SARRIER=12.05 fm V(RR)= 212.5 MeV 
Q-VALUE= -171.1 MeV 
L-CRITIC:AL= 107. 

EL/u EM Ecll EC#/vC p k EM WUsow)88WW~W-LP lP-LlEF’-WET4TEUlXETb’ V#.l E+REN-EtlTElPmPl 
------I__-- -~----_-_-_--_--_ 

1.0 56 43 0.21 2418 9.4 298.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 112 86 0.42 3420 13.2 211.3 0 0 0 1m.o 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 lb8 128 O.&? 4190 lb.2 172.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 224 171 0.84 4W 18.7 149.4 0 0 0 180.0 im.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 252 192 0.95 5134 19.8 140.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 280 214 1.05 5412 20.9 133.7 61 274 28 131.1 114.8 24.5 113 lb7 74 hW 12.51 b5. 2 13 1.2 4 
5.5 X8 235 1.16 5677 21.9 127.4 108 769 440 W.7 81.8 40.2 178 130 116 247 7.07 71. 4 lb 1.5 5 
b.0 3% 251 1.26 5930 22.9 122.0 139 llW 703 82.4 bb.0 48.8 231 105 144 268 5.16 77. 4 19 1.7 7 
6.5 354 278 1.37 b173 23.8 117.2 lb5 152b b49 70.7 s9 54.b 27b 88 lbh 226 4.bO 83. 5 22 1.9 9 
7.0 3% 254 1.47 b407 24.7 113.0 188 1823 t43 62.1 48.1 58.9 317 75 182 2M) 4.06 @. b 24 2.1 11 

7.5 420 321 1.58 ~33 25.6 top.1 207 2080 563 55.5 43.3 62.3 354 66 155 181 3.U 94. 6 26 2.2 12 
8.0 448 342 1.68 b&l 2b.5 105.7 226 2% 527 50.2 39.0 b4.9 390 9 207 1M 3.37 im. 7 28 2.4 14 
8.5 476 3b4 1.79 7ob3 27.3 102.5 242 2X3 49b 45.8 35.5 67.1 424 52 217 155 ii4 iii. 7 30 2.5 i5 
9.0 501 383 1.89 72b9 28.1 99.6 258 a79 169 42.2 32.6 48.9 457 47 225 145 2.95 111. 8 31 2.7 lb 
9.5 532 u)6 2.W 74b9 20.8 97.0 273 2B36 444 39.1 Jo.2 70.4 4W 43 2p 137 2.79 117. 8 P 2.8 17 

10.0 560 418 2.10 7bM 29.6 94.5 287 2978 422 3b.5 28.1 71.8 523 
10.5 588 U9 2.21 7854 30.3 92.2 300 3106 402 34.1 2b.3 72.9 551 
11.0 blb 470 2.31 SO40 31.0 
11.5 b44 492 2.42 8m 31.7 
12.0 b72 513 2.52 81M) 32.4 

13.0 728 554 2.73 8745 33.7 
14.0 784 599 2.94 9078 35.0 
15.0 840 b42 3.15 9399 3b.2 
lb.0 896 b84 3.36 9710 37.4 
17.0 952 727 3.57 im1i 38.6 

18.0 1008 770 3.78 IWO4 39.7 
19.0 l&4 813 3.99 10589 40.8 
m.0 iim 855 4.m 10867 41.8 
25.0 I4W l&9 5.25 12lY 4b.8 
30.0 lbB0 1283 6.3 13345 51.2 

35.0 who 1497 7.35 14433 55.3 
40.0 2240 1711 8.41 15450 59.2 
(5.0 2520 1925 9.Y lb409 b2.7 
50.0 m m  2138 10.51 17319 M.1 

90.1 313 3223 383 32.1 24.7 74.0 582 
8&l 326 3329 3b7 3.3 23.3 74.9 b12 
86.3 337 342h 351 20.7 22.0 75.7 b42 

82.9 360 3m 324 a.9 19.9 77.0 702 
79.9 381 374b So1 23.7 18.1 78.2 760 
77.2 401 2S74 281 21.8 lb.7 79.1 818 
74.7 4m 3% 265 20.2 15.4 79.9 876 
R.5 439 4084 248 18.8 14.4 80.6 924 

70.4 456 4172 234 17.b 13.4 81.2 WI 
b&b 473 42% 222 lb.5 12.6 81.8 lM8 
M.8 490 ml 211 15.5 11.9 a.2 1105 
59.8 EA.4 499 168 12.1 9.2 84.0 1369 
54.6 b3Q 4767 140 9.9 7.6 65.1 1671 

54.5 690 4894 120 8.4 b.4 85.8 1%’ 
47.3 745 49% m  7.3 5.5 86.4 2234 
U.6 794 %?$4 93 4.4 4.9 84.8 2514 
42.3 844 5123 84 5.7 4.4 87.1 2795 

40 241 131 2.65 122. 9 34 2.9 19 
37 247 12S 2.53 127. 9 36 3.1 20 
34 2% 120 2.43 133. 10 37 3.2 21 
32 260 115 2.9 138. 10 39 3.3 21 
30 265 111 2.23 143. 10 40 3.4 23 

2b 2lb 104 2.11 1% 11 43 3.b 26 
24 286 98 2.00 163. 12 4b 3.8 28 
22 296 93 1.W 173. 13 44 4.0 a 
10 X6 W 1.81 183. 13 51 4.2 32 
18 314 85 1.73 t94. I4 53 4.3 33 

17 322 82 1.67 2M. IS 55 4.5 35 
lb 330 79 1.61 212. lb 58 4.7 37 
15 338 77 I.5 ?.Z?. lb b0 4.8 30 
11 376 bb 1.35 26. m  71 5.5 (6 
9 411 59 1.21 310. 23 81 6.1 52 

8 443 54 1.10 350. 27 91 6.7 
a 475 50 1.02 386. 30 1M 7.2 
h 545 47 0.96 422. 33 169 7.7 
5 535 U 0.30 45% 37 118 8.1 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

Y253 56 Fe on 197 Au 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATOIIIC NUMBERS: ZP= 26. ZT= 79. ZC=iOS. ( ) 
NEUTRON NUMBERS: NP= 30. NT=118. NC=148. 

AP**l/3= 3.826 AT**1 /3= 5.819 
REDUCED MASS NUMBER= 43.60 AP+AT=AC=ZSS. 

INTERACTION RADIUS RINT=13.58 fn RO= 1.41 fn 

MATTER HALF-DENSITY RADII Cfml: 
CP= 4.12 CT= 6.68 CT+CP=l0.79 -6= 2.55 

EQUIVALENT SHARP SURFACE RADII Cfnl: 
RP= 4.35 RT= 6.83 

CWLOHB RADII Cfml: 
RCP= 4.27 RCT= 4.55 RC=RCP+RCT=lO.SZ 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r1=1.438*ZP*ZT/r for r>RC 
VC(r)=VO-tc*r*+n for r<RC 
VO= 380.08 MeV K= .24609 n=2.551 
VC(RINT)= 217.4 IleV 

FISSION-TKE= 209. MsV 
ASYMM. FISSION-TKE= 156. t4eV 

LIQUID DRGP PARAMETERS: 
GAtlMA= 0.903 MeV/fmr+2 PROX-FACTOR= 28.89 MeV 
L-RLD= 45 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 4.66 MeV/Z**Z 

3.0 lb8 131 0.60 4lpO lb.5 185.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 224 I74 0.80 4839 19.1 161.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 252 196 0.94 5124 20.2 19.5 0 0 

5.0 280 218 I.00 5412 21.3 144.6 0 0 
as 308 240 1.10 5677 22.4 137.9 92 547 
6.0 336 Cd2 I.?0 9930 23.4 la.0 130 989 
6.5 3M 283 1.30 6173 24.3 126.9 159 1362 
7.0 392 305 1.40 b407 25.2 122.2 184 1681 

7.5 4a 327 1.50 bb33 26.1 118.1 205 1957 
8.0 448 349 1.60 b851 27.0 114.3 m  2199 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2% LIZ.4 96.0 23.8 lb1 147 104 451 8.62 67. 3 IS 1.3 4 
612 90.9 74.9 U.6 218 118 136 321 6.12 73. 4 I8 1.5 b 
W 77.1 b2.5 51.4 24b 98 lb0 263 5.00 78. 5 21 1.7 8 
525 67.3 54.0 56.3 3B 83 178 228 4.34 33. 6 23 1.9 IO 

490 59.9 47.7 60.1 348 72 192 2Q4 3.88 89. 6 25 2.1 II 
459 53.9 42.8 63.0 38) 64 201 l8h 3.54 94. 7 27 2.2 13 
432 49.1 38.9 b5.4 419 57 214 I73 3.28 99. 7 29 2.4 I4 
4M 45.1 35.6 67.4 453 51 223 lb1 3.07 104. 8 31 2.5 lb 

8.5 476 371 1.70 7Od3 27.8 110.9 243 2412 
9.0 504 392 1.W 7269 28.6 107.8 259 2602 
9.5 532 414 1.91 74b9 29.4 101.9 275 ml 38b 41.8 32.9 69.1 485 47 Xn 152 2.W 110. 8 32 2.7 I7 

10.0 560 436 2.01 7Ml x.2 102.3 29ii 2923 367 38.9 30.6 70.6 517 43 239 111 2.75 115. 9 34 2.8 I8 
10.5 584 458 2.11 7851 30.9 99.8 304 3061 350 36.3 28.5 71.8 549 39 215 138 2.62 120. 9 35 2.9 P 
11.0 616 490 2.21 8040 31.6 97.5 318 31s 334 34.1 26.8 72.9 579 37 252 132 2.51 125. 9 37 3.0 21 
11.5 644 501 2.31 RiiZ 32.3 f14 331 3301 319 32.2 25.2 73.9 610 34 251 127 2.41 130. 10 38 j.1 22 
12.0 672 523 2.41 8400 33.0 93.4 343 3105 306 a.5 23.9 74.8 640 32 263 l-22 2.32 135. IO W 3.2 24 

13.0 728 567 2.61 8745 34.4 89.7 367 3591 282 27.5 21.5 76.3 700 28 274 114 2.17 144. 11 42 3.5 26 
14.0 784 610 2.81 9078 35.7 86.4 389 37% 262 25.1 19.6 77.5 759 n zB3 108 2.6 154. 12 45 3.6 28 
15.0 840 651 3.01 9399 3b.9 83.5 410 3881 245 23.0 18.0 78.5 817 23 292 102 1.94 lb4. I3 47 3.8 30 
16.0 896 698 3.21 9710 %.I 80.9 430 4007 229 21.3 lb.6 79.3 875 21 r)l w 1.85 173. I3 50 4.0 32 
17.0 952 741 3.41 10011 39.3 78.4 449 4113 216 19.8 15.5 80.1 933 I9 309 93 1.77 182. 14 52 4.2 34 

18.0 1ooB 765 3.61 10304 40.5 76.2 U7 42W 201 18.5 14.5 80.7 990 I8 317 90 1.70 191. 15 54 4.3 36 
19.0 l&54 828 3.81 10589 41.6 74.2 485 4292 193 Il.4 13.6 81.3 IO47 17 325 86 1.M 200. I5 51 4.5 33 
20.0 1120 872 4.01 lDBb7 42.7 72.3 5M 43b8 181 lb.4 12.8 81.8 1104 lb 33 83 I.59 209. lb 59 4.6 40 MASS EXCESSES CtleV/c**21: 

PROJECTILE: -61.4 TARGET: -28.6 
COMPOUND NUCLEUSI 100.0 

FUSION RELATED PARAMETERS: 
R-BARRIER-12.20 fm V(RB)= 226.9 MeV 
Q-VALUE= -190.1 MeV 
L-CRITICAL= 102. 

25.0 1400 1090 5.01 IZIM 47.7 b4.7 580 46% 147 12.7 9.9 83.6 1388 12 34% 72 1.37 251. 20 m  5.3 48 
30.0 1680 1308 6.02 13yis 52.2 59.0 b48 4848 122 10.4 8.1 84.8 lb70 IO 100 65 I.23 292. 23 80 5.9 54 

35.0 I960 1526 7.02 14433 s.4 54.7 710 4985 lo5 8.8 6.9 65.6 1952 8 433 59 1.12 329. 26 W 6.5 
40.0 2240 1744 8.02 15450 b0.3 51.1 767 5087 
45.0 2520 1962 9.02 lb409 b4.0 48.2 820 5167 
50.0 2800 2180 10.03 17319 67.4 45.7 859 5231 

91 7.6 5.9 86.2 Z23 7 160 55 I.04 3% 30 99 7.0 
81 6.7 5.2 86.6 2514 6 489 51 0.97 399. 23 108 7.5 
73 6.0 4.7 87.0 2795 5 515 48 0.92 431. 36 116 7.9 

$254 56 Fe on 208 Pb 

--------------------__________________L_--- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-___-___--__--___-__----------------------- 

ATOMIC NUMBERS: ZP= 26. ZT= 82. ZC=lOB. 1 1 
NEUTRON NUMBERS: NP= 30. NT=126. NC=156. 

APi+ /3= 3.826 AT**1 /3= 5.925 
REDUCED MASS NUMBER- 44.12 AP+AT=AC=264. 

INTERACTION RADIUS RINT=13.,70 fm RO= 1.40 fm 

MATTER HALF-DENSITY RADII Cfml~ 
CP= 4.12 CT= 6.82 CT+CP=l0.93 C- 2.57 

EQUIVALENT SHARP SURFACE RADII tfml: 
RP= 4.35 RT= 6.96 

CGULOMB RADII Lfml: 
RCP- 4.27 RCT= 4.66 RC=RCP+RCT-10.93 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VC(r)=VO-Kcr++n for r<RC 
VO= 390.03 tlcV K= .24106 n=2.559 
VC(RINT)= 223.8 MeV 

FISSION-TKE= 217. MeV 
ASYHM. FISSION-TKE- 159. nev 

LIQUID DROP PARAMETERS: 
GAMMA- 0.896 MeV/fm**Z PROX-FACTOR- 28.88 MsV 
L-RLD= 40 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 4.61 MeV/Z**Z 

BASS EXCESSES fMcV/c**21: 
PROJECTILE: -61.4 TARGET: -19.5 
COMPOUND NUCLEUS: 121.3 

FUSION RELATED PARAMETERS: 
R-BARRIER=12.31 fin V(RB)= 233.3 McV 
Q-VALUE= -202.2 Met.’ 
L-CRITICAL= 100. 

1.0 56 44 0.20 2418 9.7 335.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 112 88 0.39 3420 13.6 237.4 0 0 0 x0.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 lb8 132 0.59 4190 lb.7 193.8 0 0 0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 224 176 0.79 lgR 19.3 167.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 252 199 0.w 5134 20.5 158.3 0 0 0 180.0 lm.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.0 280 221 0.99 5412 21.6 150.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 308 243 1.00 5677 22.6 143.1 86 W 184 118.1 102.9 39.9 157 151 100 513 9.54 M. 3 15 1.1 4 
6.0 3% 265 1.18 5930 23.6 137.1 127 920 565 94.4 79.1 42.8 215 121 lr) 348 6.45 70. 4 18 1.4 b 
6.5 2M 287 1.28 6173 24.6 131.7 154 1304 531 79.7 65.6 54.1 2b4 100 151 2Ul 5.2Q 75. 5 21 1.6 8 
7.0 392 309 1.38 MO7 25.5 126.9 IS3 lb34 493 69.4 56.4 S.3 307 85 176 242 4.47 80. b 23 I.8 10 

7.5 410 331 I.43 M33 2b.4 122.6 2M 1922 444 61.6 49.7 59.2 34b 74 190 215 3.98 85. b 25 2.0 Ii 
8.0 448 353 I.58 &51 27.3 118.7 22b 2172 431 55.4 U.5 62.3 383 0 202 196 3.62 90. 7 27 2.1 13 
8.5 476 375 I.68 7063 28.1 115.1 245 2393 4Cd 50.4 40.4 b4.8 418 58 212 181 3.35 9b. 7 29 2.3 14 
9.0 501 337 1.77 7269 29.0 III.9 263 a9 393 4b.3 37.0 44.9 452 52 221 lb9 3.13 100. 8 J) 2.4 lb 
9.5 Sn 419 1.87 74b9 29.7 108.9 278 27M 363 42.8 34.1 68.6 435 47 229 lb0 2.95 lob. 8 32 2.6 I7 

10.0 %b Ul 1.97 7bb4 a.5 1062 293 2922 345 39.8 31.7 70.1 517 43 236 151 2.79 110. 9 33 2.7 19 
10.5 589 163 2.07 7454 31.3 I@.6 308 3OM 328 37.2 29.6 71.4 543 40 243 1U 2.66 115. 9 35 2.8 20 
11.0 616 465 2.17 eolo 32.0 101.2 322 3194 313 34.9 27.7 72.5 519 37 249 139 2.55 120. 9 3b 2.9 22 
II.5 b44 507 2.27 8zz 32.7 99.0 m  3312 300 32.9 2b.l 73.5 bO9 3s 256 132 2.u 125. 10 38 3.0 23 
12.0 672 529 2.37 8400 33.4 9b.9 348 3421 287 31.1 24.7 74.4 MO 32 260 128 2.8 130. IO W 3.1 24 

13.0 728 574 2.56 8745 34.8 93.1 372 3b12 265 28.1 22.2 740 699 29 271 119 2.20 1W. 11 42 3.4 26 
14.0 784 618 2.76 9078 3b.l 89.7 395 3777 246 25.6 20.3 77.2 758 2b 280 112 2.07 148. 12 U 3.5 29 
15.0 840 &2 2.96 9399 37.4 8b.7 416 W19 230 23.5 18.6 78.2 817 23 289 107 1.97 157. 12 47 3.7 31 
16.0 8% m  3.15 WI0 38.6 83.9 437 4043 215 21.7 17.2 79.1 875 21 297 102 1.87 lbb. 13 49 3.9 33 
17.0 952 750 3.35 10011 39.8 81.4 4% 4lsI 2t3 a.2 16.0 79.9 932 20 3% w 1.79 175. 14 51 4.1 35 

l&O IODB 794 3.5 l&W4 40.9 79.1 475 4251 191 18.9 14.9 80.5 990 18 313 93 1.72 1% 15 54 4.2 37 
19.0 lOb4 g% 3.75 10589 42.1 77.0 493 a 181 17.7 14.0 81.1 lo(7 17 320 90 1.M 192. I5 56 4.4 w 
20.0 llz0 BB? 3.94 10867 a2 75.1 511 Ulb 172 lb.7 13.2 81.6 1104 lb %7 87 1.60 201. lb 58 4.5 41 
25.0 1400 1103 4.93 12lY 48.3 67.1 590 4715 I38 13.0 10.2 83.5 1388 I2 31 75 1.3s 242. 19 69 5.2 49 
a.0 14&l lm 5.91 13315 52.9 61.3 b40 4913 115 10.6 8.4 84.7 lb70 10 392 67 1.24 aB1. 23 79 5.8 5b 

35.0 I%0 1544 6.90 14433 57.1 56.7 723 m  99 9.0 7.1 95.5 1952 8 421 61 1.13 316. 2b 88 6.4 
40.0 2240 17b5 7.89 15450 61.0 S3.1 781 5161 86 7.8 6.1 86.1 2p3 7 448 57 1.05 351. 29 98 6.9 
45.0 2520 1985 8.87 lb409 M.7 50.0 m  5244 76 b.9 5.4 S.6 zSl4 b 475 53 0.98 m4. 33 1Oh 7.4 
50.0 2aco 22M 9.84 17319 68.2 47.5 886 5309 69 6.1 4.0 8b.9 27% 5 500 50 0.92 414. 9 115 7.8 

hVlU hv kv - WV/c I/h - .fi J Bk dm k&s lkv llrv I*v - WI kvibv-Rev- 

PFmEcTILE T=TmEr CQROW cRDIma.Em8mlEll ~IyIclcDoRDI(r#6sLti Elyl 5bFe 



531 W. W. WILCKE et al. Heavy-Ion Reaction Parameters 

TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

11255 56 Fe on 209 Bi 

--__---_----------__----------------------- 
PARAMETERS INDEPENDENT OF BGMBARDlNG ENERGY 

ATOMIC NUMBERS: ZP= 26. ZT= 53. ZC=109. ( 1 
NEUTRON NUMBERS: NP= 30. NT=126. NC=156. 

APr+l/3= 3.826 ATc*l/B= 5.934 
REDUCED MASS NUMBER= 44.17 AP+AT=AC=265. 

INTERACTION RADIUS RINT=13.71 Cm HO= 1.40 fm 

MATTER HALF-DENSITY RADII Cfm7: 
CP= 4.12 CT= h.S3 CT+CP=lO.94 r= 2.57 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.35 RT= 6.97 

COULOMB RADII Cfml: 
RCP= 4.27 RCT= A.&B RC=RCP+RCT=10.95 

1.0 Sk U 0.20 2418 9.7 339.8 0 0 0 180.0 lw.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 112 88 0.39 343 13.7 240.3 0 0 0 160.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
3.0 168 13 0.59 4190 16.7 196.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
4.0 224 177 0.78 4WY 19.3 lA9.9 0 0 0 180.0 1m.o 0.0 0 0 0 0 o;il 0. 0 0 0.0 0 
4.5 252 199 0.88 5134 20.5 160.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 280 221 0.98 5412 21.6 152.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 308 243 1.07 5477 22.7 lU.9 80 484 135 121.9 107.1 29.0 151 157 96 556 10.21 64. 3 15 1.1 3 
A.0 336 265 1.17 5930 23.7 158.7 Ii3 869 521 96.7 81.3 41.7 211 125 131 363 Ad5 70. 4 18 1.3 5 
A.5 3A4 287 1.27 Al73 24.6 133.3 155 1260 510 81.4 67.1 49.3 261 l&3 156 290 5.J) 75. 5 20 1.6 7 
7.0 392 339 1.37 6407 25.A 128.4 181 1594 474 70.7 57.A 54.6 305 87 Ii3 218 4.54 80. A 23 1.8 9 

7.5 4B 331 1.U a 26.5 124.1 20) 1883 U2 62.7 50.7 58.7 344 76 190 220 4.CQ 85. A 25 1.9 II 
8.0 448 353 1.56 6951 27.3 120.1 224 2136 414 56.3 45.4 Al.8 381 A7 2M 200 3.M W. 7 27 2.1 12 
8.5 47A 375 1.66 7063 28.2 llA.5 243 2360 390 51.2 41.1 A4.4 417 59 212 I85 3.38 5% 7 28 2.3 14 
9.0 504 397 1.76 7269 29.0 113.3 260 2558 368 47.0 37.6 AA.5 451 53 221 173 3.15 100. 8 30 2.4 16 
9.5 532 420 1.85 7469 29.8 110.2 277 273 349 43.4 34.7 68.3 483 49 2% IA2 2.97 1Ki. 8 32 2.5 17 

RSS-CGIJLGHB POTENTIAL CM&l: 
VC<r)=1.43S*ZP*ZT/r fop p>RI1’ 
VC(r)=VO-)C*r**n fcr r<RC 
‘JO= 394.05 MeV K= .24084 n=2.5bl 
VC(RINT)= 226.3 MeV 

10.0 WI U2 1.95 76M 30.5 107.5 292 2895 331 44.4 33.2 A9.8 516 U 237 154 2.81 110. 9 33 2.7 18 
10.5 58B 4A4 2.05 78% 31.3 104.9 307 3039 316 37.7 X3.0 71.1 S47 41 244 147 2.68 115. 9 s 2.8 20 
11.0 A16 486 2.15 8044 32.0 102.5 321 3170 J)I 35.4 28.2 72.3 578 23 250 i40 2.56 1-B. 9 36 2.9 21 
11.5 A44 508 2.24 8222 32.8 lW.2 334 3290 288 33.4 26.5 n3 609 a 2% 135 2.46 125. 10 33 3.0 22 
12.0 A72 530 2.34 8400 Xi.5 pB.1 317 3400 27) 31.6 25.0 74.2 639 33 2Al IJ) 2.37 129.10 39 3.1 24 

FISSION-TKE- 220. MeV 
ASVMM. FISSION-TKE= 1bO. MeV 

LIQUID DROP PARAMETERS: 
GAMMA- 0.898 MeV/fm+x2 PROX-FACTOR= 28.99 MeV 
L-RLD= 3.5 (ROTATING LIQUID DROF’ LIMIT) 
STIFFNESS PARAMETER C= 4.61 MeV/Z++Z 

13.0 728 574 2.% 8745 34.8 94.2 372 3594 255 28.5 22.6 75.8 A99 29 271 121 2.21 139. 11 42 3.3 1 
14.0 7e4 A18 2.72 9078 36.1 90.8 394 3760 237 25.9 a.5 77.0 7% 26 281 114 2.08 148. 12 u 3.5 28 
15.0 840 642 2.93 9399 37.4 87.7 416 3901 221 m8 18.8 78.1 816 24 2% lm 1.97 151. 12 47 3.7 31 
IA.0 WA 707 3.12 9710 38.6 $4.9 437 4@30 207 22.0 17.4 79.0 874 22 2% 103 1.88 1Ab. 13 49 3.9 33 
17.0 952 751 3.32 IOQll 39.8 82.4 456 4141 195 x).5 16.2 79.8 932 20 3t% 99 1.80 174. 14 51 4.1 35 

MASS EXCESSES: CMcV/cx*21: 
PROJECTILE: -61.4 TARGET: -16.5 
COMPOUND NUCLEUS: 12s. 2 

18.0 IOM 795 3.5110334 41.0 80.1 475 4240 184 19.1 15.1 80.4 989 19 314 95 1.73 I%?. 15 54 4.2 37 
19.0 lW4 839 3.71 1meS 42.1 78.0 493 UZB 174 18.0 14.2 81.0 1047 17 321 91 1.66 192. 15 56 4.4 38 
20.0 1120 883 3.90 l&47 43.2 76.0 511 44tt7 165 16.9 13.4 81.5 1104 IA 328 88 1.61 201. 16 58 4.5 4o 
25.0 1400 1104 4.84 I21M 48.3 68.0 590 4709 132 13.1 10.4 83.4 1388 12 362 76 1.39 241. 19 69 5.2 49 
30.0 lbeo 1325 5.85 13345 52.9 62.0 MO 4910 110 10.7 8.5 84.6 1670 10 392 Y  1.24 280. 23 79 5.8 56 

FUSION RELATED PARAMETERS: 35.0 1960 1546 6.83 14433 57.1 57.4 724 5oJ3 94 9.1 7.2 85.5 1952 8 421 62 1.13 316. 26 88 6.4 
R-BARRIER=12.31 fm V(RR)= 236.0 MeV 40.0 2740 1767 7.81 15M 61.1 53.7 782 5161 82 7.9 6.2 8A.l 2233 7 UY 58 1.05 350. 29 97 6.9 
Q-VALUE= -2O&.O M.?V 45.0 2520 1987 8.78 IA409 Ad.8 50.7 834 52U n A.9 5.5 86.5 2514 b 475 54 0.98 m4. 33 1M 7.3 
L-CRITIC:AL= 98. 50.0 2800 2208 9.76 17319 68.3 48.1 887 5311 A4 6.2 4.9 86.9 2795 5 Sol 51 0.93 415. 36 115 7.8 

Y25L 56 Fe un 238 U 

PARAMETERS INDEPENDENT OF BOMEARDING ENERGY 
-----------------_______________________--- 

ATOMIC NUHRERS: ZP= 26. ZT= 92. ZC:=llS. ( ) 
NEUTRON NIJMRERS: NP= 30. NT=144. NC=l76. 

PIP**1 /3= 3.826 AT**1 /3= A. 197 
REDUCED MASS NUMBER= 45.33 AP+AT=AC=294. 

1NTERAC:TIGN RADIUS RINT=l3.99 fm RG= 1.40 fm 

MATTER HALF-DENSITY RADII Cfnl: 
CP= 4.12 CT= 7.16 CT+CP=ll.ZS T =  1.61 

EQUIVALENT SHARP SURFAC:E RADII Cfml: 
RF’= 4.35 RT= 7.30 

COULOMR RADII Cfml: 
RCP= 4.27 RCT= 6.98 RC=RCP+RCT=ll.ZS 

BSS-COULOME POTENTIAL CMeVl: 
VC(r)=1.438+ZP+ZT/r for r:>RC 
UC(r)-VO-K+r+xn for r*:RC 
VO= 424.19 MeV K* .22818 n=2.553 
VC(RINT)= 245.X MeV 

FISSION-TKE= 246. MeV 
ASVMM. FISSION-TKE= 169. rlev 

LIQUID DROP PARAMETERS: 
GAMMA- 0.8% MeV/f,,,,e2 PROX-FACTOR= 29.10 MeV 
L-RLD- 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 4.49 McV,Z+c2 

MASS EXCESSES CMeV/crrZl: 
PROJECTILE: -61.4 TARGET: 47.2 
COMPOUND NUCLEUS: 2OO.A 

FUSION RELATED PARAMETERS: 
R-BARRIER=l2.57 fm V(RBl= 255.7 MeV 
Q-VALUE- -214.9 MeV 
L-C:RITICAL= 87. 

--_-_ --~--_____- - 

ELlu EIAB EDI EWVC p k EM uylXSUWismSCM3iW-lP WTEP-WEl41EPOllETII’ TAJ E-ERDl-fNTWRl.1 
---_---- -__-----_ 

1.0 56 45 0.18 2418 9.9 376.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 112 91 0.37 3420 14.0 zM.3 0 0 0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 IAE 136 0.55 4190 17.2 217.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 224 181 0.74 4833 19.8 188.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 2%’ 204 0.83 5134 21.0 177.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 

5.0 285 227 0.92 5412 22.2 168.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 308 249 1.01 5677 23.3 160.6 37 84 0 lW.0 146.6 13.0 128 180 78 1348 i3.73 0. 3 13 1.0 3 
b.0 336 272 1.11 Z93l 24.3 153.8 105 597 297111.4 97.9 34.3 IR 141 119 455 8.37 63. 4 17 1.2 6 
6.5 3A4 295 1.20 6173 25.3 147.7 1U 1028 379 91.6 78.3 U.2 249 115 148 363 6.11 67. 5 19 1.5 8 
7.0 392 317 1.29 A407 26.2 142.4 174 1397 352 78.6 66.2 50.7 2% 97 169 3X 5.06 72. S 22 1.7 10 

7.5 420 3.40 1.38 AA33 27.2 137.5 ZM 1716 328 69.1 57.6 5.4 337 83 185 261 4.40 77. A 24 1.8 12 
8.0 U8 363 1.48 6851 28.0 133.2 222 1995 330 61.8 51.2 J9.1 375 73 1% 26 3.95 82. A 26 2.0 13 
8.5 476 385 1.9 7063 28.9 129.2 243 2241 289 5b.O 4A.2 62.0 411 A5 209 215 3.61 &. 7 27 2.2 15 
9.0 504 A08 1.M 7269 29.7 125.5 262 24AO 273 S1.2 42.1 64.4 446 58 218 199 3.35 Y& 7 B 2.3 17 
9.5 532 431 1.75 7469 30.6 122.2 280 2655 259 47.2 38.7 bA.4 479 53 226 187 3.14 95. 8 31 2.4 18 

10.0 560 4S.3 1.84 76M 31.4 119.1 297 2831 24A 43.7 35.8 68.1 512 48 234 176 2.YA 99. 8 32 2.5 20 
10.5 588 476 1.94 7B4 32.1 llA.2 312 2wo 234 40.8 33.4 A9.6 !i44 U 240 167 2.81 104. 9 34 2.7 22 
11.0 616 499 2.W 8X0 32.9 113.6 328 3135 224 39.2 31.2 70.9 575 41 W 159 2.68 IOB. 9 35 2,8 23 
11.5 646 521 2.12 8222 33.6 111.1 342 33A7 214 1.0 29.4 72.0 A06 38 252 IS3 2.8 113. IO 3A 2.9 24 
12.0 A72 544 2.21 8408 34.3 108.7 356 3388 205 34.0 27.7 73.0 A37 35 25l 147 2.47 117. 10 38 3.0 2A 

13.0 728 589 2.40 8745 35.8 lW.5 382 3602 189 %A 24.9 74.7 697 31 267 137 2.30 125. 11 40 3.2 28 
14.0 784 A35 2.54 9078 37.1 100.7 & 3)85 17A 27.8 22.6 76.1 756 28 276 IB 2.16 134. 12 43 3.4 31 
15.0 MO 660 2.77 9399 38.4 97.2 429 3944 164 25.5 20.7 77.2 815 25 281 122 2.0 142. 12 45 3.6 33 
16.0 896 725 2.95 9710 39.7 94.2 451 W 154 23.6 19.2 78.2 873 23 292 116 1.95 150. 13 48 3.7 36 
17.0 952 771 3.14 10011 40.9 91.3 472 4205 144 21.9 17.8 79.0 931 21 299 111 I.@ 158. 14 50 3.9 J) 

18.0 1MB 816 3.32 103W 42.1 88.8 492 4314 136 20.5 lb.6 79.8 YW m  384 IY 1.78 16. 14 52 4.0 40 
19.0 1061 861 3.50 10569 43.2 86.4 511 U12 129 19.2 15.6 80.4 lO& 18 313 lU2 1.72 174. 15 S4 4.2 42 
20.0 1120 907 3.69 I@67 44.3 84.2 530 4499 123 18.1 14.7 81.0 1103 99 1.M 181. IA 51 4.3 U 25.0 14W 1133 4.61 12lM 49.6 75.3 Al4 1832 98 

14.0 11.3 83.0 1361 
;j fJ 

gi 1.43 218. 19 67 5.0 53 
30.0 IA80 1340 5.53 13345 54.3 A8.8 b88 5054 82 11.4 9.3 84.3 1670 10 377 7A 1.28 233. 22 77 5.6 61 

35.0 1964 1587 A.Y l(433 58.7 63.7 78 5212 70 9.6 7.8 E2 1551 9 4CQ 69 1.16 287. 2A 86 6.1 
48.0 2240 1813 7.38 ISIS0 62.7 59.6 816 5330 61 8.3 6.8 85.8 2233 7 427 A4 1.08 318. 29 R 6.6 
43.0 2520 m40 8.30 IAmY AA.5 56.1 873 5423 5) 7.4 6.0 86.3 2514 b 451 60 1.01 348. 32 104 7.0 
50.0 2800 2267 9.22 17319 70.1 a3 92~ 549~ 49 6.6 5.3 8A.7 2794 b 473 B 0.95 37?. 35 112 7.5 

______ 
IkVlu !k” tkv - lwk l/h - 4 d Sk $0 4n dn ntv Ii& )*v -- n?, IN +ltv- *v - 
-_ --- 
-TILE T=Tmln c=a4Fum moluu#8v8lE8msrmlwracmm, CflussLa BEIy( 56F1 
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*+**I****+*****************************~~********.~ 

Y-257 63 cu on 12 c b3 Cal .I 12 c b3 CA .I 12 c 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 29. ZT= 6. ZC= 35. (Er) 
NEUTRON NUMBERS: NP= 34. NT= 6. NC= 40. 

AP**l/3= 3.979 AT+*1/3= 2.2S9 ELSCAT Cl1 des 
REDUCED MASS NUMBER= lO.OS AP+AT=AC= 75. 

INTERACTION RADIUS RINT= 9.91 fa RO= 1.58 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 4.31 CT= 2.12 CT+CP= 6.44 E= 1.42 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.53 RT= 2.52 

COULOMB RADII Cfml: 
RCP= 4.45 RCT= 2.51 RC=RCP+RCT= 6.96 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=l.43S+ZP*ZT/r for r>RC 
VC(r)=VO-Kir**n for r<RC 
vo= 49.36 MeV K= .07408 n=2.68G 
VC(RINT)= 25.2 MeV 

FISSION-TKE= 53. MeV 
ASYMH. FISSION-TKE= 30. rlcv 

LIQUID DROP PARAMETERS: 
GAMMA= 0.944 MeV/fm**P PROX-FACTOR= 16.88 MeV 
L-RLD- 69 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 19.15 M&/Z*+2 

MASS EXCESSES CNeV/c**21: 
PROJECTILE: -65.2 TARGET: 0.0 
C:OHPOUND NUCLEUS: -70.4 

FUSION RELATED PARAMETERS: 
R-BARRIER= 8.98 fm V(RB)= 25.9 NeV 
Q-VALUE= 5.2 NeV 
L-CRITICAL= 39. 

EL/u aa Ecn Ecwvc P k CIA tlWSBiMSFU3~W LpcTEP4PEl4lTEfWXElA’ TAD EfBEH-EB7WlUT 

1.0 63 10 0.40 2720 2.2 27.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 126 20 0.80 3818 3.1 19.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
3.0 189 30 I.20 4714 3.8 15.8 15 575 362 91.8 10.8 44.1 137 52 0 39 b.39 154. 0 0 1.9 2 
4.0 252~ 40 l.bO 5444 4.4 13.7 21 1240 905 54.3 7.9 42.8 224 28 217 22 3.67 203. 4 14 2.2 3 
4.5 284 6 1.80 5775 4.7 12.9 31 1457 1086 4S.4 6.8 67.3 261 23 249 19 3.18 228. 5 17 2.3 3 

5.0 315 50 2.00 bOB9 4.9 12.3 35 lb30 1231 39.1 6.0 70.5 296 19 278 17 2.N 251. 5 19 2.4 3 
5.5 347 55 2.20 6387 5.2 11.7 39 1770 1349 34.3 5.3 72.8 330 lb 306 lb 2.59 275. 6 21 2.5 4 
6.0 373 60 2.40 M71 5.4 11.2 41 1886 1448 30.6 4.8 74.7 3b4 14 333 IS 2.40 300. 7 23 2.6 4 
6.5 410 bb 2.60 b945 5.b 10.7 44 1981 l5;n 27.6 4.3 76.2 397 13 360 14 2.24 325. 7 25 2.7 4 
7.0 441 71 2.80 72GB 5.8 10.4 4b 2068 1497 25.2 4.0 77.4 430 11 3Bb 13 2.11 350. 8 27 2.8 4 

7.5 473 76 3.00 7162 6.0 10.0 49 2140 1399 23.2 3.6 78.4 162 10 412 12 2.01 370. 8 29 2.9 5 
8.0 504 81 3.19 ROB b.2 9.7 51 2203 1312 21.4 3.4 79.3 4% 9 43B I2 1.91 3%. 9 31 3.0 5 
8.5 536 Bb 3.39 794b 6.4 9.4 54 2259 1.2% 19.9 3.2 80.0 527 9 4b3 11 i.B3 420. 9 32 3.1 5 
9.0 567 91 3.59 8177 6.6 9.1 56 iW 1166 18.6 3.0 80.7 5% 8 4B 11 1.76 444. 10 34 3.2 5 
9.5 599 96 3.79 8403 b.8 8.9 58 2352 1105 17.5 2.8 81.3 591 7 513 10 1.74 4b2. IO 34 3.3 6 

10.0 b.M 101 3.99 a22 7.0 8.7 60 2391 1049 lb.5 2.6 81.8 b23 7 533 10 1.M 487. II 37 3.4 b 
10.5 662 105 4.19 wh 7.1 8.5 62 2427 997 15.6 2.5 82.2 b!B 7 563 10 I.59 511. I1 39 3.4 b 
11.0 693 111 4.39 WIS 7.3 8.3 44 2459 554 14.8 2.3 82.6 bB7 6 588 9 1.54 535. 12 40 3.5 6 
11.5 725 116 4.59 9254 7.5 8.1 M 2W 913 14.1 2.2 83.0 719 6 613 9 1.49 560. 13 42 3.6 6 
12.0 7% 121 4.79 9450 7.6 7.9 b7 2515 874 13.4 2.1 83.3 750 b b37 9 1.4s 575. 13 43 3.7 7 

13.0 819 131 5.19 9838 7.9 7.6 71 2563 897 12.3 2.0 B3.9 814 5 bB4 8 1.38 623. 14 4b 3.8 7 
14.0 882 141 5.59 10213 8.2 7.3 74 2bo3 749 11.3 1.8 84.4 877 5 735 8 1.32 661. 1s 49 4.0 8 
15.0 945 151 5.99 10574 8.5 7.1 77 2638 699 10.5 1.7 84.8 941 4 783 8 1.27 709. lb 52 4.1 8 
lb.0 109B lb1 6.39 10924 8.8 b.8 80 2bb9 656 9.8 1.6 56.1 1004 4 W 7 1.22 7%. 17 55 4.2 8 
17.0 1071 171 6.79 11263 9.1 b.6 83 2b9b 617 9.1 1.5 B5.4 10b7 4 880 7 1.18 791. 18 57 4.3 9 

18.0 1124 181 7.19 11592 9.4 b.5 Bb 2719 583 8.6 1.4 85.7 1131 3 928 7 1.14 838. 19 60 4.5 9 
19.0 1197 192 7.59 11913 9.6 b.3 89 2741 552 8.1 1.3 85.9 1194 3 976 7 1.10 871. 20 b3 4.6 10 
20.0 1260 202 7.99 1222b 9.9 6.1 91 27M 524 7.7 1.2 86.2 1257 3 1024 7 1.07 917. 21 bs 4.7 10 
25.0 1575 252 9.98 13687 11.0 5.5 104 2831 419 b.1 1.0 87.0 1573 2 1262 b 0.95 1111. 26 78 5.2 12 
30.0 1890 302 11.98 15013 12.1 5.0 115 2819 349 5.0 0.8 87.5 1888 2 1499 5 0.85 1312. 31 90 5.7 13 

35.0 2206 33 13.98 16238 13.0 4.6 125 2912 299 4.3 0.7 87.9 2203 2 1734 5 0.79 1481. 36 102 6.2 
40.0 2320 WY) 15.97 17382 13.9 4.3 134 2937 262 3.7 0.b 88.1 2519 1 1968 4 0.73 1bb4. 41 113 6.6 
45.0 2835 454 17.97 184bO 14.8 4.1 142 29% 233 3.3 0.5 88.4 28y) 1 22Q2 4 0.69 1840. 45 124 7.0 
50.0 3150 X4 19.97 19484 15.6 3.9 151 2971 209 2.9 0.5 BBS 3149 1 2435 4 0.65 1974. 50 135 7.4 

#258 63 Cu on 16 0 

-_________---------_----------------------- 

PARAMETERS INDEPENDENT OF BOHBARDING ENERGY 
------------------------------------------- 

ATOMIC NUHBERS: ZP= 29. ZT= 8. ZC= 37. (Rb) 
NEUTRON NUHBERS: NP= 34. NT= 8. NC= 42. 

AP+rl/3= 3.979 ATc*l/3~ 2.520 ELSCAT (14 des 
REDUCED HASS NUNBER= 12.76 AP+AT=AC= 79. 

INTERACTION RADIUS RINT=l0.17 fm RO= 1.54 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 4.31 CT= 2.42 CT+CP= 6.74 C= 1.55 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.53 KT= 2.7S 

COULOMB RADII Efml: 
HCP= 4.45 RCT= 2.7S RC=RCP+RCT= 7.23 

BSS-CGULONB POTENTIAL CNeVl: 
VC(r)=l.438*ZP*ZT/r for r>RC 
VC(r)=VO-l(*r**n for r<RC 
VO= 63.90 MeV K= -10393 n=2.599 
VC(RINT)= 32.8 NeV 

FISSION-TkE= 56. HoV 
ASYMM. FISSION-TKE= 38. NeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.945 HeV/fmr*2 PRGX-FACTOR= 18.43 MeV 
L-RLD= 72 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 15.22 NeV/Z++Z 

MASS EXCESSES CtW.‘/c*+2lr 
PROJECTILE: -65.2 TARGET: -4.7 
COMPOUND NUCLEUS: -72.1 

FUSION RELATED PARAMETERS: 35.0 2206 
R-BARRIER= 9.18 fm V(RB)= 33.9 HeV 40.0 2510 
Q-VALUE- 2.2 MeV 45.0 28% 
L-C:RITICAL= 48. 50.0 315B 

b3Cuom 160 b3 Cu on lb 0 

-_-__----_---__ --- 

a/u ELM Ecn EQUK P k ETA ‘iJWbWftWUSWC?lCfW IP-LT~El-mEpolrElA’ Ml! E-~TIEWU~SB’~BE~ 

1.0 b3 
2.0 12b 
3.0 189 
4.0 282 
4.5 284 

5.0 315 
5.5 347 
6.0 378 
6.5 410 
7.0 441 

7.5 473 
8.0 501 
8.5 5% 
9.0 567 
9.5 397 

10.0 ba 
lb.5 bb2 
11.0 693 
11.5 725 
12.0 755 

13.0 819 
14.0 882 
15.0 945 
lb.0 1008 
17.0 1071 

18.0 1134 
19.0 1197 
20.0 1244 
25.0 1515 
30.0 189s 

13 0.39 2720 2.8 36.5 b 0 b 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
26 0.78 3B4B 3.9 25.8 b 0 b 180.0 lBQ.0 0.0 0 0 0 b 0.00 0. 0 0 0.0 0 
38 1.17 4714 4.8 21.1 18 511 3B2 97.5 14.6 41.2 120 b9 120 56 7.05 147. 2 4 2.0 2 
51 13 5444 5.6 18.3 3) 1224 887 56.7 10.5 (1.7 215 37 207 31 3.85 193. 4 14 2.3 3 
51 1.75 5775 5.9 17.2 39 Mb0 1083 47.3 9.0 bb.4 234 29 239 26 3.31 217. 5 17 2.5 3 

b4 1.94 6089 b.2 16.3 44 iM7 1239 40.0.6 7.9 69.7 291 24 268 23 2.95 2S. 5 20 2.6 4 
70 2.14 b3B7 6.5 15.6 49 1799 1367 35.6 7.0 72.2 326 21 2% 21 2.69 262. b 22 2.7 4 
77 2.3 bb71 b.8 14.9 53 1925 1473 31.7 6.3 74.1 360 18 322 20 2.18 2%. 7 24 2.8 4 
83 2.53 b945 7.1 14.3 56 ?ml 1476 28.6 5.7 75.7 393 lb 317 LB 2.32 r)6. 7 i% 2.9 5 
89 2.72 7208 7.4 13.8 60 2122 1371 26.1 5.2 77.0 427 14 372 17 2.19 329. 8 28 3.0 5 

96 2.92 7162 7.6 13.3 b3 2200 1279 23.9 4.8 78.0 459 13 396 Lb 2.07 353. 8 30 3.1 5 
102 3.11 7703 7.9 12.9 bb 22b9 1199 22.1 4.4 78.9 492 I2 421 lb 1.97 371. 9 32 3.2 6 
108 3.3 794b 8.1 12.5 69 2323 1129 20.6 4.1 79.7 524 11 444 IS 1.89 394. 9 34 3.3 6 
115 3.50 8177 8.4 12.2 72 2383 IMb 19.2 3.9 89.4 557 10 166 14 1.81 418. 10 35 3.4 6 
121 3.69 8403 8.6 il.9 75 2431 1010 18.0 3.6 81.0 589 10 492 14 1.75 435. lb 37 3.5 7 

128 3.89 8622 8.8 11.6 77 2474 959 17.0 3.4 81.5 621 9 515 13 1.69 458. I1 39 3.6 7 
134 4.08 883 9.0 11.3 80 2512 914 lb.1 3.2 B2.b 653 8 538 ,3 1.63 4el. II 40 3.7 7 
140 4.28 9045 9.3 11.0 82 2548 872 15.2 3.1 82.4 bB5 8 sbl 13 1.58 5(a. 12 42 3.8 7 
147 4.47 9250 9.5 10.8 85 2580 gJI 14.5 2.9 B2.8 717 7 981 12 1.54 519. I2 43 3.9 8 
153 4.67 9450 9.7 lb.5 87 2609 799 13.8 2.8 83.1 749 7 607 I2 1.50 542. 13 45 4.0 8 

166 5.05 9838 10.1 lb.1 92 2Ml 738 12.6 2.5 83.7 813 6 652 11 1.42 587. 14 48 4.1 8 
179 5.44 10213 10.4 9.8 96 2705 b65 11.6 2.3 84.2 876 6 698 11 1.34 b23. 15 51 4.3 9 
191 5.83 lc674 10.8 9.4 lb5 2744 b33 10.8 2.2 84.6 940 5 743 10 1.30 667. lb W 4.4 9 
234 b.22 10924 11.2 9.1 1Ot 2777 599 10.0 2.0 85.0 1003 5 787 10 1.25 7B2. 17 57 4.6 10 
217 b.61 1lW 11.5 8.9 lea a 5b4 9.4 1.9 85.3 lob6 5 832 10 1.21 74b. 18 60 4.7 10 

230 7.00 11552 11.8 8.6 111 2833 533 8.8 1.8 85.6 ll3B 4 877 9 1.17 778. 19 62 4.8 II 
242 7.39 11913 12.2 8.4 115 2856 YJS 8.3 1.7 85.8 1193 4 921 9 1.13 821. 20 65 5.0 11 
255 7.78 l2z7b 12.5 8.2 118 2877 479 7.9 1.6 86.1 12% 4 945 9 1.10 852. 21 bB 5.1 12 
319 9.72 13687 14.0 7.3 134 2954 383 6.2 1.3 86.9 1572 3 1184 8 0.97 1033. 26 81 5.7 14 
363 l1.M 15013 15.3 6.7 149 3008 319 5.1 1.0 87.4 1888 2 1402 7 0.88 1201. 31 93 6.2 lb 

447 13.61 16238 lb.5 6.2 lb2 3345 274 4.4 0.9 87.8 22B3 2 1618 6 0.81 1379. 35 105 b.7 
510 IS.55 17382 17.7 5.8 174 3073 239 3.8 0.8 88.1 2518 2 183 b 0.75 1525. 40 llb 7.2 
w 17.50 184bO 18.7 3.4 185 3994 213 3.4 0.7 88.3 2833 2 an7 6 0.71 1687. 45 128 7.6 
638 19.44 19w 19.7 5.2 195 3111 191 3.0 0.6 88.5 3149 1 2260 5 0.67 1811. 50 139 8.1 

iw/r RV MV - ntvlc llfm - .4 d d (n dudes hv ad WJ - on tw -tw- kV - 
--- -- 
P=MuEcTlLB 7=7pALzI c=mKtw OR D1NlD.W SY3lEB WWA7ENBIN7WCEBEBoFN%SBLulB BEAll UC4 
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%259 63 cu on 27 Al 

------------------------------------------- 

PARANETERS INDEPENDENT OF BO9lBARlJING ENERGY 
------------------------------------------- 

ATOnIC NlJf4SERSr ZP= 25. ZT= 13. ZC= 42.(Mo) 
NEUTRON NUMBERS: NP= 34. NT= 14. NC= 48. 

AP**1/3- 3.979 AT+*l/3= 3.000 ELSCAT C25 des 
REDUCED MASS NUllBER= 18.90 AP+AT=AC= 00. 

INTERACTION RADIUS RINTx10.69 fm RO= 1.53 fm 

NATTER HALF-DENSITY RADII Cfml: 
CP= 4.31 CT- 3.05 CT+CP= 7.36 E= 1.79 

E~IVALENT SHARP SURFACE RADII cfmi: 
RP= 4.53 RT= 3.35 

COULOMB RADII Cfnl: 
RCP= 4.45 RCT= 3.32 RC=RCP+RCT= 7.77 

BSS-COULOMB POTENTIAL [tleVl: 
VClrl=l.438+ZPrZT/r for r>RC 
VC(r)-VO-tc*r*+n for r<RC: 
vo= 57.M W&J K= .I6526 n=2.501 
VC(RINT)= 50.7 WeV 

FISSION-TKE= 64. tlev 
ASYWW. FISSION-TKE= 55. wev 

LIQUID DROP PARANETERS: 
GAWNA= 0.944 MeV/fm+il PROX-FACTOR= 21.19 MeV 
L-RLnm 78 (ROTATING LIQuIn DROP LIMIT) 
STIFFNESS PARAWETER C= 10.40 MeV/Zit+Z 

MASS EXCESSES CWsV/c*+23: 
PROJECTILE: -65.2 TARGET: -20.6 
COWPOUNn NUCLEUS: -81.4 

FUSION RELATED PARAWETERS: 
R-BARRIER= 9.59 fm V(RB)= 52.8 MeV 
Q-VALUE= -4.4 tlev 
L-CRITICAL= 67. 

1.0 63 19 0.27 2l20 4.1 59.4 0 0 0 lea0 1m.o 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
2.0 126 38 0.75 3BW 5.8 42.0 0 0 0 MO.0 laO.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 189 5l 1.12 4714 7.2 a.3 25 4O7 199 lo&3 25.2 58 OS IO4 85 105 8.63 128. 0 0 2.2 3 
4.0 252 lb 1.49 5444 8.3 29.7 51 1227 872 h0.7 17.2 59.6 198 54 181 52 4.22 lb8. 4 15 2.5 4 
4.5 284 85 1.68 5775 8.8 28.0 bo 1497 1096 50.4 14.5 b4.8 240 43 217 U 3.59 190. 5 18 2.7 4 

5.0 315 95 1.86 6@9 9.2 2b.5 67 1712 1276 43.1 12.6 68.5 279 36 245 39 3.18 Zae. 5 21 2.8 5 
5.5 #7 lO4 2.05 6381 9.1 25.3 74 1887 1423 37.7 11.1 71.2 316 30 210 35 2.80 226. 6 23 3.0 b 
6.0 378 113 2.24 bb7l 10.1 24.2 80 M13 1397 33.5 9.9 73.2 352 2b 294 332.bb247.b263.1 6 
6.5 410 123 2.42 6945 10.5 23.3 Bb 2157 1289 30.2 8.9 14.9 386 23 317 30 2.49 267. 7 28 3.2 6 
7.0 441 132 2.61 7X8 10.9 22.4 92 22b2 1197 27.5 8.2 76.3 4% 21 339 29 2.33 285. 8 30 3.4 7 

7.5 473 142 2.80 74b2 11.3 21.7 97 2353 1117 25.2 7.5 77.4 454 19 w n 2.20 pg. 8 32 3.5 7 
0.0 SO4 151 2.93 7708 11.7 21.0 IO2 2u3 lO47 23.3 6.9 78.4 487 17 391 26 2.10 321. 9 34 3.6 0 
8.5 536 lb1 3.17 7916 12.1 20.4 107 2503 986 21.6 b.4 79.2 520 lb 101 2s 2.01 341. 9 36 3.7 8 
9.0 547 IN) 3.35 et77 12.4 19.8 111 256 931 20.2 6.0 79.9 552 15 421 n I.92 361. IO 37 3.8 8 
9.5 599 180 3.54 84CQ 12.7 19.3 115 2621 882 19.0 5.1 Bo.5 5% 14 441 23 1.85 377. 10 39 3.9 9 

10.0 b39 189 3.73 8622 13.1 18.8 124 2671 838 17.8 5.3 81.1 b17 13 4bl 22 I.79 397. 11 41 4.1 9 
10.5 662 198 3.91 8836 13.4 18.3 124 2716 Xi lb.9 5.0 81.6 bW 12 481 21 1.73 411. II 42 4.2 10 
11.0 693 208 4.10 5w5 13.7 17.9 In 2757 762 lb.0 4.8 82.0 bO2 11 500 21 1.Y 431. 12 u 4.3 10 
11.5 725 217 4.29 pm) 14.0 17.5 131 2795 729 15.2 4.5 a.4 714 II 519 20 1.63 451. 12 4b 4.4 10 
12.0 75h m  4.47 9150 14.3 17.1 1s 2829 698 14.5 4.3 82.8 716 10 5;(B 19 1.58 464. 13 47 4.4 II 

13.0 819 24b 4.85 wa 14.9 lb.5 142 2890 b44 13.2 4.0 33.4 810 9 576 18 1.51 5CQ. I4 51 4.6 II 
14.0 882 265 5.z IO213 15.5 15.9 149 2942 59S 12.2 3.b 83.9 874 8 bl4 18 1.44 535. 15 54 4.8 12 
15.0 945 284 5.59 lC674 lb.0 15.3 1% 2987 
16.0 loos 3O2 5.96 IO924 lb.5 14.8 lb1 3026 

14.4 lb7 3060 17.0 1071 321 6.34 11263 17.0 

18.0 1134 340 6.71 11592 17.5 
19.0 1197 359 7.08 11913 18.0 
20.0 12bO 37s 7.Y 1222b 18.5 
25.0 1575 473 9.32 13437 20.7 
30.0 1890 5b7 Il.18 15013 22.6 

35.0 225 642 13.M 16238 24.5 
40.0 25a 75b 14.91 17382 26.1 
45.0 2835 851 lb.77 18160 27.7 
50.0 3150 945 tab4 1948.4 29.2 

14.0 173 3091 
13.6 179 3118 
13.3 184 3143 
11.9 209 mb 
10.8 231 3298 

10.0 251 3342 
9.4 270 3375 
8.8 288 3401 
8.4 334 3421 

%9 11.3 3.4 84.4 937 8 651 17 1.38 546. lb 57 5.0 13 
523 10.5 3.1 ea.7 MO1 7 bOa lb 1.33 bO3. 11 59 5.1 13 
493 9.8 2.9 85.1 1061 1 725 lb 1.28 b33. 18 62 5.3 I4 

465 9.2 2.8 ES.4 1128 6 WI 15 1.24 Ml. 19 65 5.5 15 
441 8.1 2.6 85.b 1191 6 793 15 1.20 65% 19 be 5.6 15 
419 8.3 2.5 85.9 12% 5 834 I4 I.16 725. 20 71 5.8 lb 
335 6.5 2.0 86.7 1571 4 1013 13 I.02 eb9. 15 81 6.5 19 
279 5.4 1.b 87.3 1887 3 1169 II 0.93 1014. 30 97 7.1 21 

233 4.b I.4 87.7 Tie2 3 13b3 10 0.85 1148. 31 IO9 7.6 
209 4.0 1.2 88.0 2517 3 15% IO 0.79 1273. 39 120 8.2 
leb 3.5 1.1 88.2 2833 2 1708 9 0.74 nee. 43 132 a7 
lb7 3.2 0.9 88.4 3148 2 1879 9 0.70 1494. 48 143 9.1 

Y260 63 cu on 40 Ca 

_____---_-_---__________________________--- 

PARAWETERS INDEPENDENT OF BOWBARDING ENERGY 

b3 cu on 40 ca 63cuoa MC, 

-~_----__ ----- _____-__ 
EL/U El& ECJl ECWW i k EIA l.lWsMyISfUSW4lW-LP lpiTEp(pET-&lTERXIEW Ml EfREN-BlmPlWT 

ATOMIC NUWBERS: zp= 29. ZT= 20. ZC= 49.(In) 
NEUTRUN NUWBERS: NP= 34. NT= 20. NC= 54. 

AP*+l/3= 3.979 ATxrl/3= 3.420 ELSCAT <39 des 
REDUCED MASS NUMBER= 24.47 AP+AT=AC=lOB. 

1.0 b3 24 0.33 27B 5.4 91.3 0 0 0 180.0 IeO.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 126 49 0.65 3&(8 7.6 64.6 0 0 0 MO.0 IWO 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 189 73 0.98 4714 9.3 52.7 0 0 0 MO.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 252 98 1.31 5444 10.7 45.7 58 949 617 7b.b 28.3 51.7 160 92 147 94 5.20 148. 3 I4 2.4 4 
4.5 284 110 1.47 5775 Il.4 43.1 72 1281 es5 62.1 23.4 59.0 212 72 187 76 4.20 145. 4 17 2.b 5 

INTERACTION RADIUS RINT=ll.l5 fm RO= 1.51 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 4.31 CT= 3.59 CT+CP= 7.91 c= l.Yb 

5.0 315 122 I.64 bO69 12.0 
5.5 347 135 1.80 b3W 12.5 
b.0 378 147 1.96 M71 13.1 
6.5 410 159 2.13 6945 13.6 
7.0 441 171 2.29 7208 14.2 

EQUIVALENT SHARP SURFACE RAnII Cfnl: 
RP= 4.53 RT= 3.85 

COULOWB RADII Cfml: 
RCP= 4.49 RCT= 3.84 RC=RCP+RCT= 13.29 

7.5 473 IF3 2.45 74b2 14.7 
8.0 504 196 2.62 77a, 15.1 
8.5 536 208 2.78 7946 15.6 
9.0 567 PO 2.94 8177 16.1 
9.5 599 232 3.11 8103 16.5 

BSS-COULOMB POTENTIAL LWeVl: 10.0 a 245 3.27 8622 16.9 
VC(rl=l.438*ZP*ZT/r for r,RC 10.5 bb2 257 3.43 8836 17.3 
VC(r)=VO-lc+r+*n for r<RC 11.0 ,693 269 3.60 9015 17.7 
VO= 141.68 WeV K= .23002 n52.451 11.5 m  281 3.76 9250 18.1 
VC(RINTl= 74.8 McV 12.0 7% 294 3.93 94% 18.5 

FISSION-TKE= 77. wev 
ASYMW. FISSION-TKE= 74. nev 

LIQUID DROP PARAWETERS: 
onllwn- 0.94s WrV/fm**2 PROX-FACTOR= 23.34 MeV 
L-RLD= 77 (ROTATING LIQUID DROP LIWIT) 
STIFFNESS PARAWETER C= 8.11 MeV/Z*ffZ 

13.0 et9 318 4.25 9834 19.3 
14.0 882 y13 4.56 IO213 20.0 
15.0 945 w 4.91 lw74 10.7 
16.0 LOO8 391 5.a lO924 21.4 
17.0 1071 4lb 5.56 11263 22.1 

18.0 1134 44O 5.89 11592 22.7 
19.0 1197 4b5 6.21 11913 23.3 

MASS EXCESSES CWeV/c**Zlr 
PROJECTILE2 -65.2 TARGETS -33. Cl 
COMPOUND NUCLEUS: -75.9 

a.0 1260 489 b.54 12126 23.9 
25.0 1575 612 8.18 13687 26.8 

FUSION RELATED PARAWETERS: 
R-SARRIER= 9.97 fm V(RB)= 78.5 wev 
Q-VALUE- -22.3 MeV 
L-CRITICAL= SO. 

30.0 1w-J 734 9.81 1813 29.3 

35.0 ZQS e5b 11.45 16238 31.7 
40.0 290 379 13.08 17w 33.8 
45.0 2835 1101 14.72 1846O s.9 
50.0 3150 1123 lb.35 IH84 37.8 

40.8 O3 1561 1118 52.4 19.9 63.8 25/ 58 218 bb 3.62 181. 5 m  2.8 6 
38.9 93 1769 1298 45.4 17.3 67.3 298 49 245 SB 3.23 19% 6 23 3.0 6 
37.3 102 1951 1190 4O.l 15.4 70.0 336 42 266 53 2.94 215. 6 25 3.1 7 
35.8 111 21M 1098 35.9 13.8 72.1 373 37 294 49 2.72 233. 7 28 3.3 1 
34.5 118 2233 lO2O 32.5 12.5 73.7 108 33 310 46 2.54 249. 7 30 3.4 8 

33.3 I26 2349 952 29.7 11.5 75.1 443 30 a 43 2.39 266. 8 32 3.5 8 
32.3 133 2448 
31.3 139 2535 
30.4 145 2bl3 
29.6 151 2681 

26.9 157 2145 
28.2 lb3 2801 
27.5 lb8 2853 
26.9 173 2900 
26.4 178 2942 

892 n.4 10.6 76.3 4n 27 349 41 2.27 281. 8 34 3.7 9 
840 25.4 9.8 77.3 511 25 307 39 2.16 299. 9 36 3.8 9 
l93 23.6 9.1 78.2 544 23 385 31 2.07 313. 9 38 3.9 10 
751 22.1 8.b 78.9 578 21 4O2 36 1.99 3%. 10 39 4.0 10 

714 20.8 8.1 79.) 610 m  419 35 1.91 344. 10 41 4.2 11 
b83 19.7 7.6 80.2 b43 18 4% 33 1.85 11. 11 43 4.3 11 
b49 18.6 7.2 80.7 b7b 17 452 32 1.79 374. 11 45 4.4 12 
621 17.7 6.8 81.2 708 lb 4b9 31 1.74 391. 12 4b 4.5 12 
5% lb.8 6.5 81.6 741 15 465 31 1.69 4c8. 12 48 4.6 12 

25.3 l@ 3018 549 15.3 5.9 62.3 ec6 14 517 29 1.6O 431. 13 51 4.8 13 
24.4 197 3083 510 14.1 5.5 82.9 869 13 54O ia 1.52 166. 14 54 5.0 14 
23.6 206 3139 476 13.0 5.1 83.5 933 I2 579 26 1.46 494. I5 n 5.2 15 
22.8 215 3188 44b 12.1 4.7 83.9 997 11 610 25 1.40 Szo. lb bO 5.4 lb 
22.2 223 3232 420 11.4 4.4 34.3 1061 10 Ml 24 1.35 547. 17 b3 5.5 17 

21.5 231 3270 396 10.7 4.1 84.7 1125 9 671 24 1.3) 5l9. 18 M 5.7 17 
21.0 238 3301 375 10.1 3.9 85.0 1lW 9 701 23 1.26 b04. 19 69 5.9 I8 
20.4 216 3535 357 9.5 3.7 85.2 1232 8 731 22 1.23 628. m 71 6.0 19 
le.3 279 362 285 7.5 2.9 1.3 1569 6 877 19 1.08 WI. 24 85 6.8 22 
16.7 310 3530 233 6.2 2.4 86.9 18Bs 5 m m  18 0.97 875. 29 97 7.4 25 

15.4 337 3% 204 5.2 2.0 87.4 PO1 4 llbl lb 0.W 981. 33 lO9 8.0 
14.4 W 3627 178 4.6 1.8 87.7 2516 4 1371 15 0.B lO92. 37 121 8.6 
13.6 386 3699 158 4.0 1.6 88.0 2832 3 1439 I4 0.78 1195. 42 132 9.2 
12.9 4O9 3685 I42 3.6 1.4 88.2 3147 3 1576 13 0.74 1290. 4b 143 9.7 

)*v/u WV llrv - lw/c l/h - 4i Bk d de9 tides hv nev lltv - lln lkv ikv- Ikv - 
-__---_-- -_-__ 

FwmElxlE T=lmca lxmKumORDlYIZE#IsvslurPa#RmPOln~ cf#ssL4Ae m  b3cu 
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9261 63 Cu on 56 Fe 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

630~ Oh 

ATOMIC NUMBERS: ZP= 29. ZT= 26. ZC= 55. (Cs) 
NEUTRON NUWBERS: NP= 34. NT= 30. NC= 64. 

CIp*+1/3= 3.979 AT++i/B= 3.826 ELSCAT C62 dts 
REDUCED MASS NUMBER- 29.65 AP+AT=AC=liY. 

INTERFICTION RADIUS RINT=ll.SP fm RO= 1.49 fn 

MATTER HALF-DENSITY RADII Cfnl: 
CP= 4.31 CT= 4.12 CT+CP= 8.43 F= 2.11 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.53 RT= 4.35 

COULOMB RADII Cfm3: 
RCP= 4.45 RCT= 4.27 RC=RCP+RCT= 8.72 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=1.438iZP*ZT/r for r>RC: 
VC(r)=VO-K*r**n for r<RC 
VO= 175.34 M&J K= .25883 n=2.440 
VC(RINT)= 93.5 W&J 

FISSION-TKE= 88. WeV 
ASYWM. FISSION-TKE= 8S. WeV 

LIQUID DROP PAR&METERS: 
GAWWe= 0.942 MeV/fmr+2 PROX-FACTOR= 24.93 McV 
L-RLD= 81 (ROTATING LIWUIU DROP LIMIT) 
STIFFNESS PARAMETER C= 6.75 WeV/Z**Z 

MASS EXCESSES CWeV/c*+Zl: 
PROJECTILE! -65.2 TARGET: -61.4 
COMPOUND NUCLEUS: -73.4 

FUSION RELATED PFIRAWETERS: 
R-EARRIER=lO.BY fm V(KB)= 98.1 MeV 
U-VALUE= -53.2 wev 
L-CRITICAL= 95. 

1.0 63 30 0.32 2720 b.5 118.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
2.0 12b 59 0.63 38(8 9.2 84.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 189 89 0.9s 4714 11.2 M.5 0 0 0 180.0 im.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 252 119 1.27 5444 13.0 59.4 b9 914 586 81.5 37.8 49.3 145 107 128 129 5.72 129. 3 14 2.1 4 
4.5 204 133 1.43 5775 13.8 56.0 87 1287 898 b5.5 3Q.b St.3 201 D 160 102 4.53 144. 4 17 2.3 5 

5.0 315 148 I.54 60W 14.5 53.1 102 1% It47 SO 25.7 62.5 248 67 199 87 3.86 1%. 5 20 2.5 6 
5.5 34? lb3 1.74 6387 15.2 50.6 115 1828 1245 47.5 22.3 bb.2 290 5b 224 78 3.43 173. 5 23 2.7 7 
6.0 378 178 1.90 bb71 15.9 48.5 127 2031 1141 41.9 19.6 69.1 330 48 2U 70 3.11 1s. 6 25 2.9 7 
b.5 410 193 2.06 b945 16.5 46.6 137 2202 IS3 37.4 17.6 71.3 367 42 2b5 65 2.87 202. 7 23 3.1 0 
7.0 WI 208 2.12 7208 17.2 U.9 147 2348 978 a.9 15.9 73.1 404 37 W4 bl 2.67 2lb. 7 33 3.2 9 

7.5 473 p? 2.38 7462 17.0 43.4 157 2475 913 3.9 14.5 74.5 b39 24 301 57 2.52 229. 8 32 3.4 10 
8.0 584 237 2.54 77C4 18.3 42.0 lb5 2586 85b 28.5 13.4 75.8 474 30 317 54 2.38 244. 8 34 3.5 10 
8.5 536 252 2.69 7946 18.9 40.7 174 2683 805 1.4 12.4 76.8 508 28 333 51 2.27 m.  9 * 3.7 11 
9.0 567 267 2.85 8177 19.5 39.6 182 2770 761 24.b 11.6 77.7 541 2b 248 49 2.17 270. 9 % 3.8 12 
9.5 599 282 3.01 8403 29.0 W.5 189 2848 721 23.0 10.8 78.5 575 24 W 47 2.03 285. 10 39 3.9 12 

10.0 b10 296 3.17 8622 20.5 37.5 197 2918 b65 21.6 10.2 79.2 WB 22 377 45 2.00 291. 10 41 4.0 13 
10.5 bb2 311 3.33 8836 21.0 36.b 2W 2581 652 20.4 9.6 79.8 Ml 21 391 U 1.93 309. II 43 4.2 14 
11.0 693 324 3.49 9015 21.5 35.8 210 3038 622 19.3 9.1 83.3 b74 19 bos 42 1.87 324. 11 45 4.3 14 
11.5 725 241 3.b5 9250 22.0 35.0 217 3090 5% 18.3 8.6 80.8 706 18 418 41 1.81 335. 12 4b 4.4 15 
12.0 75b 556 3.83 960 22.5 31.3 224 3138 570 17.4 8.2 81.3 739 17 432 40 1.76 a0. 12 48 4.5 I5 

13.0 819 385 4.12 9638 23.4 32.9 236 3223 526 15.9 7.5 82.1 Sk3 lb 458 38 1.67 375. 13 51 4.7 lb 
14.0 832 415 4.U 10213 24.3 31.7 248 3296 489 14.b b.9 (n.7 8M 14 484 36 1.59 4ce. 14 54 4.9 17 
15.0 945 445 4.75 1C6l4 25.1 30.7 259 3358 45b 13.5 b.4 83.2 932 13 510 34 1.52 424. 15 57 5.1 18 
lb.0 1008 474 5.07 lW24 25.9 29.7 269 3413 428 12.6 5.9 63.7 996 12 525 33 1.4b 448. lb 60 5.3 19 
17.0 1071 504 5.39 11263 2b.7 28.8 280 34b2 402 11.8 5.5 84.1 I%0 II 560 32 1.41 471. I7 63 5.5 a 

la0 1134 534 5.71 11592 27.5 28.0 230 3505 380 11.0 5.2 84.5 1124 10 584 31 1.36 494. 17 b5 5.7 21 
19.0 1197 563 6.m 11913 28.3 27.2 299 35(3 3bO 10.4 4.9 84.8 1187 10 6m 30 1.32 5lb. 18 68 5.9 22 
zO.0 12bO 593 b.34 12226 29.0 26.5 308 3518 342 9.8 4.6 85.1 1251 9 633 29 1.28 5%. 19 71 b.0 ?3 
25.0 1575 741 7.92 13687 32.4 23.7 351 3709 274 7.7 3.6 86.1 1568 7 750 25 1.12 b44. ?3 84 b.8 27 
30.0 1890 889 9.51 15013 35.5 21.7 389 3797 a b-4 3.0 86.8 1884 b 865 23 1.01 748. ia 96 7.5 30 

35.0 2SV5 1038 Il.09 1bzIB 28.4 20.1 424 3859 !R 5.4 2.5 87.3 2100 5 978 21 0.93 833. 32 108 8.1 
40.0 2520 11% 12.68 17382 41.0 18.8 45b 3w6 171 4.7 2.2 87.b 2Slb 4 IOBB 20 0.86 930. 36 119 8.7 
45.0 2035 1334 14.2b 18440 43.5 17.7 4% 3?42 152 4.2 2.0 87.9 28)1 4 1197 18 0.81 1008. 40 130 9.3 
50.0 3150 1482 15.85 19434 45.9 lb.8 514 3970 137 3.7 1.8 8B.1 3147 3 1305 17 0.77 1078. 44 141 9.8 

0262 b3 Cu on b3 cu 

PARPlMETERS INDEPENDENT OF BOHBCIRDING ENERGY 
-______-------_-________________________~~~ 

ATOMIC NUMBERS: ZP= 29. ZT= 29. ZC= 58. (Ce) 
NEUTRON NUWBERS: NP= 34. NT= 34. NC= 68. 

INTERfiCTION RADIUS RINT=11.76 fm RO= 1.48 fm 

MATTER HALF-DENSITY RADII Cfmll 
CP= 4.31 CT= 4.31 CT+CP= 8.63 C= 2.16 

EQUIVALENT SHARP SURFhCE RADII Cfml: 
RP= 4.53 RT= 4.53 

COULOWB RADII Cfml: 
RCP= 4.45 RCT- 4.45 RC=RCP+RCT= 8.89 

BSS-COULOHB POTENTIAL CM&l: 
VC(r)=1.438+ZP*ZT/r for r>RC 
VC(r)=VO-K+tr+cn for r<RC 
vo= 191.74 WeV K= .27039 v.2.438 
VC(RINT)= 102.8 WeV 

FISSION-IKE= 94. wev 
ASYWW. FISSION-TKE= 94. II& 

LIQUID DROP P&R&METERS: 
GAMWA- 0.941 MeV/fmccZ PROX-FACTOR- 25.51 WeV 
L-RLD= 80 (ROTCITING LIQUID DROP LIWIT) 
STIFFNESS PARAWETER C= 6.37 WcV/Z**Z 

MASS EXCESSES CMcVlc**23: 
PROJECTILE: -65.2 TARGET: -65.2 
COMPOUND NUCLEUS: -71.6 

FUSION RELATED PARAWETERS: 
R-BhRRIER=10.55 fm V(RB)- 107.9 WeV 
Q-VALUE= -58.8 wev 
L-CRITICAL- 99. 

1.0 
2.0 
3.0 
4.0 
4.5 

5.0 
5.5 
b.0 
b.5 
7.0 

7.5 

63 32 0.31 2720 6.9 132.4 0 0 0 181.0 180.0 0.0 
126 63 0.61 38(8 9.7 93.6 0 0 0 im.0 180.0 0.0 
189 95 0.92 4714 11.9 76.5 0 0 0 180.0 tm.0 0.0 
252 126 1.23 5444 13.8 M.2 b9 817 502 87.4 43.7 4b.3 
284 142 1.38 5775 14.b 62.4 90 1215 834 b9.b 24.8 S.2 

315 1% 1.53 bO89 15.4 59.2 107 1% II00 58.1 a.1 60.9 
347 173 1.68 6387 lb.2 56.5 121 1791 lzol 50.0 25.0 &5.0 
378 189 I.34 bb71 lb.9 54.1 124 2307 1101 44.0 22.0 68.0 
410 205 1.W b945 17.6 51.9 Mb 2189 1016 39.3 19.6 70.4 
Ul 221 2.14 m  la2 50.1 156 2345 943 35.5 17.7 72.3 

473 236 2.34 7462 la9 48.4 lb7 2480 880 32.4 16.2 m8 

0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 

132 120 115 154 b.22 122. 3 13 2.1 4 
191 92 158 119 4.79 1%. 4 17 2.3 5 

241 74 1W 101 4.04 150. 5 ?o 2.5 b 
285 b2 216 W 3.5h 164. 5 i-3 2.7 7 
325 53237 80 3.22 177. 6 25 2.9 8 
363 4b 257 74 2.96 190. 6 28 3.0 9 
MO 41 275 b9 2.75 205. 7 J) 3.2 9 

436 37 291 M 2.53 217. 8 32 3.4 10 
8.0 5M 252 2.45 77oB 19.5 46.8 176 2598 
8.5 53 26% 2.60 7946 20.1 45.4 1fS 2702 
9.0 567 281 2.76 8177 20.7 U.l 194 27% 
9.5 599 299 2.91 8403 21.2 b3.0 202 ZBn 

10.0 &I 315 3.04 8b22 21.8 41.9 210 2952 
10.5 M? 331 3.22 8836 22.3 40.9 218 3019 
11.0 b93 347 3.37 9045 22.9 39.9 225 3OW 
11.5 725 3b2 3.52 9250 23.4 39.0 232 31% 
12.0 756 378 3.68 9450 23.9 38.2 239 3187 

13.0 819 410 3.98 9838 24.8 36.7 253 3277 
14.0 882 441 4.29 10213 25.8 35.4 265 3355 
15.0 945 473 4.59 10514 26.7 34.2 277 a22 
lb.0 1wB 504 4.94 LO924 27.6 33.1 289 34W 
17.0 1071 536 5.21 112b3 zB.4 32.1 300 5532 

18.0 1134 567 5.51 11592 29.2 31.2 311 3518 
19.0 1197 599 5.82 11913 3u.o 30.4 321 3619 
20.0 1260 630 b.13 l?Z?b a.8 29.6 331 3656 
15.0 15l5 788 7.Y 13b97 34.4 1.5 378 37% 
30.0 18% 945 9.19 15013 37.7 24.2 419 3889 

35.0 2X6 1103 10.72 I- 40.8 22.4 4% 398 
40.0 2520 1260 12.25 17382 43.6 20.9 491 4005 
4.0 2835 1418 13.78 18460 44.2 19.7 523 4044 
50.0 3150 1515 15.31 19484 48.7 la7 551 40i4 

WZ5 29.8 14.9 75.1 471 33 m7 bl 2.44 2% 8 34 3.5 II 
777 27.5 13.8 76.2 Sm 30 322 0 2.32 244. 9 36 3.6 I1 
134 25.6 12.8 77.2 539 28 336 56 2.22 25b. 9 37 3.8 12 
b95 24.0 12.0 78.0 573 2b 350 53 2.13 268. 10 39 3.9 13 

MO 22.5 11.3 78.7 bo6 24 36) 51 2.c6 280. 10 41 4.0 14 
629 21.2 10.6 79.4 b39 22 377 49 1.98 294. II 43 4.2 14 
bO3 20.1 10.1 79.9 b72 21 390 48 1.91 305. 11 u 4.3 I5 
574 19.1 9.5 80.5 745 20 4m 46 1.65 319. 11 46 4.4 15 
So 18.1 9.1 80.9 737 19 415 45 1.80 33l. 12 47 4.5 16 

508 16.5 8.3 81.7 802 17 440 42 1.70 254. 13 51 4.7 17 
471 15.2 7.6 82.4 867 15 4b4 40 I.62 378. 14 54 4.9 18 
440 14.0 7.0 83.0 931 14 188 39 1.56 401. 15 57 5.1 19 
412 13.1 6.5 83.5 995 13 511 37 1.49 424. 15 59 5.3 20 
338 12.2 b.1 83.9 lC69 12 534 35 1.43 44b. 16 62 5.5 21 

367 11.5 5.7 84.3 1123 II 551 34 1.39 448. 17 65 5.7 22 
347 10.8 5.4 81.6 11% 11 579 33 1.34 439. 18 68 5.9 23 
330 10.2 5.1 84.9 Im, 10 602 3-2 1.30 510. 19 70 6.0 24 
%4 8.0 4.0 86.0 1567 8 710 28 1.14 612. 23 63 6.8 28 
220 6.b 3.3 86.7 1884 6 816 2b 1.03 705. 27 95 7.5 32 

188 5.6 2.8 87.2 2200 5 919 24 0.94 787. 31 107 8.1 
lb5 4.9 2.4 87.b 2515 5 IO20 22 0.88 869. 35 118 8.7 
116 4.3 2.2 87.8 2831 4 1120 20 0.62 944. w 129 9.3 
132 3.9 1.9 53.1 31% 4 1219 19 0.78 1024. 43 140 9.8 
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44263 63 c.u on 92 MO 63Crm 92tb b3Cron 92lb 

---- 

a/u DM Ea! Eavvc * k EM LiWWWlSWJ5(pa(W+F’W-!JEF+‘ET4TIP00:ETA’ 148 E-tREll+UTBpNLl PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS4 ZP= 29. ZT= 42. ZC= 71.(Lu) 
NEUTRON NUMBERS: NP= 34. NT= SO. NC= 64. 

AP*rl/S= 3.979 AT+il/B= 4.514 
REDUCED MASS NUMBER= 37.39 AP+AT=AC=lSS. 

INTERACTION RADIUS RINT=l2.34 fm HO= 1.45 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 4.31 CT* 5.GG CT+CP= 9.32 z= 2.22 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.53 RT= 5.20 

COULOMB RADII Cfml: 
RCP= 4.45 RCT= 5.08 RC=RCP+RCT= 9.52 

1.0 63 37 0.26 2720 8.2 191.8 0 0 0 180.0 133.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 126 75 0.53 3W 11.6 135.6 0 0 0 180.0 LB%0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 189 112 0.79 4714 14.2 110.7 0 0 0 190.0 180.0 0.0 0 0 0 0 0.M 0. 0 0 0.0 0 
4.0 152 150 1.05 5444 lb.4 95.9 45 249 11 129.7 86.5 25.2 53 199 43 424 12.50 loo. 1 9 1.5 3 
4.5 284 lb8 1.19 5’75 17.3 90.4 84 761 433 93.9 98.3 43.0 137 146 IW 229 6.67 112. 3 14 1.8 4 

5.0 IS 187 1.32 bC89 18.3 65.8 111 1163 779 75.6 46.1 52.2 201 114 152 175 5.W 124. 4 18 2.0 5 
5.5 347 X4 1.45 6337 19.2 81.8 132 lJo1 w3 63.7 38.5 58.1 253 93 134 147 4.28 135. 5 21 2.2 6 
6.0 378 224 1.58 6671 20.0 78.3 150 1777 910 55.2 33.2 62.4 3x 78 208 129 3.76 147. 5 23 2.5 7 
6.5 410 243 1.71 6945 20.9 75.2 166 2011 840 43.8 29.3 b5.6 342 67 229 117 3.40 1%. 6 2b 2.b 8 
7.0 441 262 1.24 7108 21.6 72.5 181 2211 780 43.8 26.2 68.1 382 59 247 107 3.12 169. 7 ZB 2.8 9 

7.5 
8.0 
8.5 
9.0 
9.5 

473 2m 1.93 7462 22.4 70.0 194 2384 728 39.7 23.7 70.2 420 53 263 loo 2.99 163. 7 30 3.0 10 
504 279 2.11 7708 23.1 67.8 207 2535 682 36.3 21.7 71.8 451 47 277 94 2.72 190. 8 32 3.1 11 
536 318 2.24 7946 23.8 65.8 219 2669 642 33.5 10.0 73.3 493 43 291 88 2.57 201. 8 34 3.3 12 
567 337 2.37 8177 24.5 6’3.9 230 2738 607 31.1 18.5 74.5 528 39 XQ 84 2.45 211. 9 36 3.4 13 
557 38 2.50 8403 25.2 62.2 241 2S94 575 29.0 17.2 75.5 562 36 315 80 2.34 221. 9 33 3.6 14 

10.0 630 374 2.63 8622 25.9 M.6 251 2p89 546 27.1 lb.2 76.4 597 33 327 77 2.24 233. 10 39 3.7 14 
10.5 662 373 2.77 ES% 26.5 59.2 261 3075 520 25.5 15.2 77.2 630 31 338 74 2.16 243. 10 41 3.8 15 
11.0 693 411 2.90 9045 27.1 57.8 271 3154 496 24.1 14.3 77.9 464 23 349 71 2.04 252. 10 43 4.0 lb 
11.5 725 43 3.03 92% 27.7 54.6 280 3226 475 22.8 13.6 78.6 697 27 359 69 2.01 262. 11 44 4.1 17 

BBS-COULOMB PGTENTIAL CMeVl: 
VC(r)-1.438*ZP+ZT/r for r>RC 
VC.(r)=VG-Krr+a+n for r<RC: 
VO= 258.8S MeV K= .29825 n=2.452 
VC(RINT)= 141.9 MeV 12.0 756 449 3.16 9450 28.3 55.4 289 3291 

13.0 819 436 3.42 9823 29.5 53.2 3C6 2407 
14.0 832 524 3.69 10213 20.6 51.3 2X2 3507 
15.0 945 %I 3.95 la574 31.7 49.5 338 39p3 
16.0 1008 598 4.22 10924 32.7 47.9 352 %68 
17.0 1071 636 4.48 11263 33.7 46.5 367 3724 

18.0 1134 613 4.74 11592 34.7 45.2 380 3793 
19.0 1197 710 5.01 11913 35.7 u.0 393 a6 

455 21.7 12.9 79.2 ?a 26 370 67 1.R 271. 11 46 4.2 18 

424 19.7 11.7 80.1 796 23 389 63 1.a 292. 12 49 4.4 19 
390 18.1 10.7 81.0 861 21 409 60 1.75 312. 13 52 4.6 20 
364 lb.7 9.9 81.7 926 19 427 57 1.67 329. 14 S 4.8 22 
341 15.5 9.2 82.3 490 18 446 95 1.60 519. 15 57 5.0 23 
321 14.5 8.6 82.8 1055 lb 463 53 1.54 353. lb 60 5.2 24 

FISSION-TKE= 123. Met’ 
ASYMM. FISSION-TKE= 119. MeV 

LIQUID DROP PARAMETERS: 
GAMMA- 0.940 MeV/fm**Z PROX-FACTOR= 27.36 MeV 
L-RLD= 71 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 5.41 MeV/Z**2 303 13.6 8.1 33.2 1119 15 481 51 1.48 a. lb 63 5.4 25 

287 12.8 7.6 63.6 1183 14 498 49 1.43 402. 17 65 5.6 27 
273 12.1 7.2 84.0 1247 13 515 48 1.39 419. 18 64 5.7 23 
218 9.4 5.6 65.3 1565 10 598 42 1.21 501. 22 80 6.5 33 
132 7.8 4.6 86.1 l&Q 8 676 37 I.09 JBO. 26 92 7.2 38 

MASS EXCESSES CMeV/c++21: 20.0 1260 748 5.27 12226 36.6 42.9 406 m  
PROJECTILE: -65.2 TARGET: -87.5 25.0 1575 935 6.59 13687 40.9 38.4 465 4074 
CGMPOUND NUCLEUS: -45.0 30.0 1890 1122 7.90 15013 44.8 35.0 517 4194 

FUSION RELATED PARAMETERS: 35.0 2x6 1309 9.22 16238 48.4 32.4 564 4279 
H-BARRIER=l1.07 fm V(RB)= 149.1 MeV 40.0 2520 1496 10.54 17382 51.7 30.3 607 4343 
O-VALUE= -107.7 MeV 45.0 2835 1683 11.36 16460 54.9 28.6 b48 4393 
L-C.RITIC:AL= 107. 50.0 3150 1870 13.17 19434 57.8 27.1 686 4433 

156 6.6 3.9 36.7 2198 7 753 34 1.00 653. 30 103 7.9 
135 5.7 3.4 87.1 2514 b 827 32 0.93 720. 34 114 8.5 
121 5.1 3.0 87.5 2830 5 900 30 0.87 788. 37 125 9.0 
1W 4.5 2.7 87.7 3145 5 972 28 0.82 842. 41 135 9.5 

U264 63 C.u on 1OS As 

---_________-----_-_____________________--- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC. NUMRERS: ZP= 29. ZT= 47. ZC= 7.!,.(Gs) 
NEUTRON NUMBERS: NP= 34. NT= 61. NC.= 95. 

AP+*1/3= 3.979 AT*rl/B= 4.762 
REDUCED MASS NUMBER= 3Y.79 AP+AT=AC=l71. 

INTERAC’TIGN RADIUS RINT=12.61 fm RO= 1.44 fm 

MATTER HALF-DENSITY RADII Cfml: 
C:P= 4.31 CT= 5.32 C:T+CP= 9.64 i= 2.38 

EWUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.53 AT= 5.50 

COULGMB RADII Cfml: 
RCPz 4.45 RCT= 5.34 RC=RC’P+RCT= 9.78 

BSS-COULOMB POTENTIAL CMcVl: 
VC(r)=l.438itZP+ZT/r for r:>RC 
VC(r)=VO-Kxr+xn for r<RC 
VO= 281.73 MeV K= .29764 n=2. 46.0 
VC(RINT)= 155.5 MeV 

FISSION-TKE= 134. MeV 
ASYMM. FISSION-TKE= 126. MeV 

LIGUID DROP PARAMETERS: 
GAMMA= 0.931 McV/fm+*Z PROX-FACTOR= 27.87 MeV 
L-RLD- 74 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 5.10 M&/Z++2 

MASS EXCESSES CMeV,cirZ,: 
PROJECTILE: -65.2 TARGET: -87.6 
COMPOUND NUCLEUS: -34.9 

FUSION RELATED PARAMETERS: 
R-BARRIER=ll.Bi: fm V(RB)= 163.0 McV 
G-VALUE= -117.8 MeV 
L-CRITICAL= 112. 

EL/u Elm EM Eauvr. P k ETA vwIs(II1soNs(P+YtkPiP CP-LlB’-(PET~B’UlYETII’ T A !  EqmBCMNklCLT 
--__ --_--___ ____- ----_- ______ -------_-__-__--- __----I-------- 

1.0 63 40 0.2% 2720 8.7 214.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.M 0. 0 0 0.0 0 
2.0 
3.0 
4.0 
4.5 

126 80 0.51 3818 12.3 151.8 0 0 
189 119 0.77 4714 15.1 123.9 0 
252 159 1.02 5444 17.4 107.3 33 11; 
284 179 1.15 5775 18.5 101.2 84 669 

31s 199 1.28 blw 19.5 96.0 114 1106 
347 219 1.41 637 20.4 91.5 138 1463 
378 239 1.54 6671 21.3 87.6 159 1760 
410 259 1.66 6945 22.2 84.2 177 2011 
441 279 1.79 72W 23.0 81.1 193 2236 

473 258 1.92 7462 23.8 73.4 2@ 2412 
504 318 2.05 77W 24.6 75.9 222 253 

0 180.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 163.0 180.0 0.0 0 0 0 0 0.M 0. 0 0 0.0 0 
0 146.2 114.0 lb.9 37 215 27 793 19.21 0. 1 8 1.4 3 

361 100.5 b7.8 39.8 128 156 98 279 7.43 101. 3 13 1.7 5 

727 80.0 52.4 Jo.0 194 121 143 205 5.47 112. 4 17 1.9 b 
968 b7.0 43.4 5b.5 248 98 175 170 4.52 in. 4 m 2.2 7 
8BB 57.8 37.2 61.1 296 82 1W 143 3.95 132. 5 23 2.4 9 
819 51.0 32.6 64.5 339 71 219 133 3.54 142. 6 25 2.6 10 
7bl 45.6 29.1 67.2 379 62 236 122 3.24 152. 6 28 2.7 11 

5.0 
5.5 
6.0 
6.5 
7.0 

7.5 
8.0 

710 41.3 26.3 69.3 418 55 251 113 3.01 162. 7 Jo 2.9 12 
bbh 37.8 24.0 71.1 456 49 265 llm 2.92 171. 7 32 3.1 13 

8.5 536 33 2.18 W46 25.4 73.6 235 2719 626 24.8 22.1 72.b 491 45 277 100 2.66 181. 8 ii 3.2 14 
9.0 567 35% 2.33 8177 26.1 71.5 248 m  592 32.2 20.5 73.9 526 41 289 95 2.53 190. 8 35 3.4 15 
9.5 599 378 2.43 &(03 26.8 69.6 259 2960 sbo 30.1 19.1 75.0 561 37 300 91 2.41 200. 9 37 3.5 lb 

532 28.1 17.8 75.9 595 35 311 87 2.31 2% 9 39 3.6 17 
507 26.5 lb.8 76.8 629 32 321 @ 2.n 218. 10 40 3.7 18 
484 25.0 15.8 77.5 &.3 30 331 81 2.14 223. 10 42 3.9 18 
463 23.7 15.0 73.2 b9b 20 2AO 78 2.07 237. 11 43 4.0 19 
444 22.5 14.2 78.8 729 27 349 75 2.00 246. I1 45 4.1 20 

4W 20.4 12.9 79.8 795 24 367 71 1.89 263. 12 48 4.3 22 
380 18.7 11.8 80.7 960 2.2 Jw 68 1.79 281. 13 51 4.5 23 
33 17.2 10.9 01.4 925 xl 401 M 1.71 237. 14 54 4.7 25 
333 16.0 10.1 62.0 990 18 417 62 1.64 315. 14 56 4.9 26 
313 14.9 9.4 83.5 low 17 433 99 1.58 332. 15 59 5.1 27 

296 14.0 8.9 83.0 1118 lb 449 57 1.52 347. lb 62 5.3 29 
ZBO 13.2 8.3 83.4 1132 15 464 55 1.47 363. 17 64 5.5 30 
266 12.4 7.9 83.8 1246 14 479 53 1.42 380. 18 67 5.b 31 
213 9.7 6.2 65.1 1564 11 Sl 47 1.24 454. 22 W 6.4 37 
177 8.0 5.1 86.0 1881 9 b19 42 1.12 525. 25 90 7.1 42 

152 6.8 4.3 8b.b 2198 7 696 38 1.02 589. 29 101 7.7 

10.0 6.39 396 2.56 0622 27.5 67.9 271 3C&T 
10.5 662 418 2.69 9836 23.2 66.2 282 3156 
11.0 693 438 2.82 5w5 a.9 b4.7 292 3240 
11.5 725 454 2.94 9250 29.5 63.3 302 3317 
12.0 7% 477 3.07 91x, 30.1 62.0 312 33%1 

13.0 819 517 3.33 98c8 31.4 59.5 331 3512 
14.0 882 557 3.56 10213 32.6 57.4 349 3619 
15.0 943 597 3.81 I@74 33.7 3.4 365 3712 
lb.0 1044 637 4.10 10924 34.8 53.7 381 3793 
17.0 1071 676 4.35 11263 35.9 52.1 397 38M 

18.0 1134 716 4.U 11592 36.9 50.6 412 39i9 
19.0 1197 756 4.86 11913 37.9 49.2 426 3B4 
20.0 ,260 796 5.12 12226 33.9 48.0 440 4636 
25.0 1575 9% 6.40 13687 43.5 42.9 504 4229 
3x0 18M 1194 7.60 15013 47.7 39.2 564 4358 

35.0 2205 1393 8.96 16238 51.5 36.3 612 4454 
40.0 2520 1592 10.24 173S2 55.0 1.9 659 419 
45.0 is35 1791 11.9 19460 58.4 32.0 793 4573 
50.0 3150 1989 12.80 194S4 61.5 30.4 745 4616 

133 5.9 3.7 87.1 25.14 6 750 36 0.55 6.51. 33 112 8.3 
118 5.2 3.3 87.4 2WO 5 813 33 0.8) MB. 36 122 8.8 
106 4.7 2.9 87.7 3145 5 875 32 0.84 760. 40 132 9.4 

hV/u tlev lirv - IkvIC l/h - 4 * J bn drr dn RN lw w - wr n?v iw- NV - 

wfQEcT1i.E l=lmaiT c=caFam Cm DIMElEa SwEl! PWWRmPOINlGKENNftWl%SL~ swl b3cu 
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PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
----______-____---__----------------------- 

ATOMIC NUMBERS: ZP= 29. IT=  58. ZC= 87.4Fr) 
NEUTRON NUMBERS: NP= 34. NT= 82. NC=116. 

APr*l/3= 3.979 AT*rl/3= 5.192 
REDUCED MASS NUl’lBER= 43.45 AP+AT=AC=203. 

INTERACTION RADIUS RINTa13.07 Cm RO= 1.43 fm 

MATTER HALF-DENSITY RADII 1fml: 
CP= 4.31 CT= 5.87 CT+CP=lO.lP c= 2.49 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.53 RT= 6.04 

COULOMB RADII Cfml: 
RCP= 4.45 RCT= 5.82 RC=RCP+RCT=l0.26 

BSS-COULOMB POTENTIAL LMeVl: 
VC(r1=1.438+ZP*ZT/r for r>RC 
VC4r)=VO-K+r++n for r<RC 
VO- 330.60 Hd K= .29279 n=t. 483 
VC(RINT)= 185.0 MeV 

354 22.6 15.6 78.7 792 27 339 90 2.00 224. 12 16 4.0 24 
328 20.7 14.3 79.7 858 24 %4 85 1.89 239. 12 49 4.2 2b 
306 19.1 13.2 80.5 923 22 366 81 1.30 253. 13 51 4.4 29 
ml 17.7 12.2 81.2 %a 20 391 77 1.73 2bb. 14 54 4.6 33 
270 165 11.4 81.8 1462 19 w4 74 1.M 280. IS 57 4.8 32 

FISSION-TKE= l&O. MeV 13.0 819 565 3.05 9838 34.3 73.5 367 3629 
ASYMM. FISSION-TKE= 142. MeV 14.0 882 408 3.29 10213 35.6 70.8 388 3754 

15.0 945 b52 3.52 10574 36.8 68.4 437 3863 
LIQUID DROP PARAMETERS: 16.0 ICC% 695 3.76 10924 38.0 bb.2 42b 39% 
GAMMA= 0.917 M&/fun**2 PROX-FACTOR= 28.47 MeV 17.0 1071 739 3.99 11263 39.2 b4.2 443 4041 
L-RLDs 70 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 4.69 M&/Z**2 18.0 1134 782 4.23 11592 40.3 b2.4 4bo 4116 

19.0 1197 326 4.16 11913 41.4 60.8 477 4183 
MASS EXCESSES CMeV/c**21: 20.0 1264 869 4.70 12226 42.5 59.2 493 4242 
PROJECTILE: -45.2 TARGET: -88.2 25.0 1573 1086 5.81 13681 47.5 53.0 54b 4470 
COMPOUND NUCLEUS: 1.1 30.0 1890 la3 7.05 15013 52.1 48.4 630 4b21 

FUSION RELATED PARAMETERS: a.0 2.M 1521 8.22 16138 56.2 U.8 bW 47% 131 7.4 5.1 8b.3 2197 8 597 48 1.07 502. 28 97 7.3 
R-BARRIER=11.74 fm V(RB)= 193.6 MeV 40.0 252Q 1738 9.39 17w2 boo.1 41.9 743 4811 115 6.5 4.5 8b.8 2513 7 b48 u 0.99 m4. 32 107 7.9 
Q-VALUE= -154.4 MeV 45.0 2835 19s10.571wb3 b3.7 39.5 793 4874 102 5.7 3.9 87.1 2829 6 697 41 0.93 b92. 35 117 8.4 
L-CRITICAL= 114. 50.0 3150 2172 11.74 19434 61.2 37.5 840 4924 92 5.1 3.5 87.4 314 5 745 39 0.87 650. 39 127 8.9 

***C******+********~***********************~*****~HmHmm)~ 

255 15.4 10.7 82.3 1116 18 407 71 1.60 293. lb 59 5.0 53 
242 14.5 10.0 82.7 1181 lb 419 69 1.S4 337. lb b2 5.1 35 
230 13.7 9.5 83.1 1245 IS 432 67 1.49 321. 17 b4 5.3 36 
184 10.7 7.4 84.7 1563 12 490 58 1.30 385. 21 76 6.1 43 
153 8.8 6.1 35.6 1831 9 544 52 1.17 445. 24 87 6.7 49 

b3cuoon154e 63 cr m  154 e Y266 b3 Cu cn 154 Sm 

_---_L_____-_-______----------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-__________--____-------------------------- 

ATOMIC NUMBERS: ZP= 29. ZT= 62. ZC= Pi.(Pa) 
NEUTRON NUMBERS: NP= 34. NT= 92. NC=l26. 

AP**1/3= 3.979 AT*+i/3- 5.360 
REDUCED MASS NUMBER= 44.71 AP+AT=AC=217. 

INTERACTION RADIUS RINT=13.26 fm RO= 1.42 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 4.31 CT= 6.09 CT+CP=10.40 F= 2.53 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.53 RT= 6.25 

COULOMB RADII Cfml: 
RCP= 4.45 RCT= 4.00 RCrRCP+RCT=10.44 

BSS-COULOMB POTENTIAL CMcVl: 
VC(r1=1.438*ZP+ZT/r for r>RC 
VC(r)=VO-K*r**n for r<.RC 
VO= 346.9’7 MeV K= -28744 n~2.492 
VC(RINT)= 195.1 MeV 

FISSION-TKE= 170. MeV 
ASYMM. FISSION-TKE- 147. nev 

LIQUID DRGP PARAMETERS: 
GAMMA= 0.908 MeV/fm**2 PROX-FACTOR- 28.80 MeV 
L-RLD= 69 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 4.56 M&/Z+*2 

MASS EXCESSES CMeV/c**Pl: 
PROJECTILE: -65.2 TARGET: -72.1 
COMPOUND NUCLEUS: 14.9 

FUSION RELATED PARAMETERS: 
R-BARRIER=ll.91 fm V(RB)= 203.8 MeV 
Q-VALUE= -152.2 MeV 
L-CRITICAL= 114. 

4.0 252 174 0.94 5444 19.0 13z4 0 0 0 180.0 180.0 0;o i i 0 i oiii 0. i 0 0.0 i 
4.5 284 196 I.06 577!i 20.2 124.9 60 292 43 128.3 102.3 25.8 87 197 61 s(B 12.15 87. 2 1, 1.3 3 

5.0 315 217 1.17 boo9 21.2 118.4 107 806 472 9b.0 70.8 42.0 166 149 117 307 6.W 95. 3 lb 1.6 5 
5.5 347 239 1.29 6381 22.3 112.9 138 1225 823 78.5 9.5 59.7 223 119 154 23% 5.32 104. 4 19 1.8 6 
60 373 261 1.41 bb71 23.3 LOB.1 lb4 1573 767 bb.9 47.5 56.6 a4 98 182 201 4.49 113. 5 22 2.0 8 
6.5 410 282 1.53 6945 24.2 103.9 18f 1868 744 58.4 41.2 b0.8 3% w 233 177 3.93 121. 6 24 2.2 10 
7.0 441 30) I.61 7208 25.1 104.1 236 2124 657 51.9 3b.4 M.0 369 72 220 149 3.57 129. 6 26 2.4 11 

7.5 473 326 1.76 74b2 26.0 9b.7 224 za8 613 4b.8 32.7 bb.6 409 b4 235 147 3.29 138. 7 28 2.6 12 
8.0 504 348 1.88 7708 26.9 93.6 240 2529 515 42.6 29.7 68.7 U7 a 248 I37 3.a 146. 7 30 2.8 14 
8.5 536 369 2.00 l9U 27.7 90.8 156 2694 541 39.1 27.2 70.4 434 51 F&O 129 2.87 154. 8 32 2.9 15 
9.0 567 39s 2.11 8177 23.5 88.3 270 a47 511 36.2 25.1 71.9 520 47 Z/l 122 2.72 162. 8 34 3.1 ii 
9.5 593 413 2.23 MO3 29.3 85.9 284 2981 484 33.6 23.4 73.2 556 43 281 116 2.58 170. 9 35 3.2 17 

10.0 b33 434 2.35 8622 30.1 83.8 2% 3101 4b4 31.4 21.8 74.3 590 40 WI 111 2.47 178. 9 37 3.3 18 
10.5 642 4% 2.47 8836 30.8 81.7 310 3210 433 29.5 20.5 75.2 625 37 344 lob 2.37 186. 10 39 3.4 19 
11.0 693 474 2.58 90(5 31.5 79.9 322 3339 418 27.8 19.3 76.1 659 34 308 IO2 2.2% 194. 10 40 3.6 20 
11.5 725 500 2.70 9254 32.2 78.1 334 W99 4&l 26.3 18.2 76.8 692 32 316 98 2.20 100. 10 42 3.7 22 
12.0 rib 521 2.32 9450 32.9 7b.S 34b 34w 383 24.9 17.3 77.5 726 30 324 55 2.13 2%‘. 11 43 3.8 22 

_--------_j_ --- 

a/u aM ml Ecluuc r k EM tlWSWWS3l6WWlopip (PCTEP+R-4TBWElA’ TAU E+RSt--fN7ElPNtl 

I.0 63 45 0.23 2710 9.8 233.1 0 0 
2.0 1w W 0.4b 38(8 13.8 200.2 0 0 
3.0 189 131 0.69 4714 lb.9 163.5 0 0 
4.0 252 179 0.92 5444 19.6 141.6 0 0 
4.5 284 201 1.03 5775 20.7 133.5 47 169 

5.0 315 224 1.15 6089 21.9 12b.b 14Q 711 
5.5 347 244 1.26 4247 22.9 120.7 133 1152 
6.0 378 268 1.38 6671 24.0 115.6 lbb 1519 
6.5 410 WI 1.49 6945 24.9 111.0 189 1339 
7.0 Ul 313 l.ba 72% 25.9 107.0 210 2095 

7.5 473 335 1.72 7442 26.8 1W.4 22? 2325 
8.0 501 358 1.83 7X8 W.7 100.1 247 2526 
8.5 536 380 1.95 7944 28.5 97.1 2&3 2704 
9.0 567 402 2.04 8177 29.3 94.4 279 wbl 
9.5 599 425 2.18 8403 30.1 91.9 294 WO2 

10.0 b34 u7 2.29 8422 30.9 89.5 308 3129 
10.5 442 469 2.41 8836 31.7 87.4 PI 3244 
11.0 693 492 2.52 9045 32.4 85.4 334 3318 
11.5 725 514 2.M 92% 33.2 83.5 316 w3 
12.0 756 537 2.75 9450 33.9 81.7 358 3530 

13.0 819 581 2.98 9838 35.3 79.5 381 3b84 
14.0 832 b2b 3.21 10213 X.6 75.7 432 3817 
15.0 945 671 3.U M.74 37.9 73.1 423 3931 
lb.0 loos 715 3.67 10934 39.1 70.8 U2 4a31 
17.0 1071 w 3.94 112b3 44.3 68.7 161 4119 

18.0 1134 8ls 4.13 11592 41.5 66.7 47T 4198 
19.0 1197 849 4.36 11913 42.6 b!i.O 49b 4268 
20.0 1244 694 4.58 12226 43.7 63.3 512 4331 
25.0 157s iii8 5.73 13687 48.9 ss.6 s39 4571 
39.0 1890 1341 6.83 15013 51.6 51.7 b5b 4731 

35.0 22% 1565 8.02 lb233 57.9 47.9 717 4845 
40.0 2520 1781 9.17 17392 61.8 44.8 774 4930 
45.0 28% 2012 10.31 184bO 65.6 42.2 826 4996 
50.0 3150 22% 1l.Y 19484 69.1 40.0 876 fO49 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
0 141.2 120.5 19.4 76 208 51 744 lb.51 0. 2 11 1.3 4 

393 101.7 78.1 39.1 159 154 110 38 7.!M 89. 3 15 1.6 6 
762 32.4 61.4 48.8 223 124 148 265 5.63 97. 4 18 1.9 7 
727 69.8 51.2 95.1 Wb 102 176 221 4.69 105. 5 21 2.1 9 
b71 60.8 44.2 59.6 323 86 198 194 4.11 113. 5 23 2.3 IO 
623 53.9 39.0 63.0 366 75 215 174 3.69 121. 6 26 2.4 12 

582 48.5 35.0 45.7 407 M 23l lb0 3.39 1%. 7 28 2.6 14 
545 U.1 31.7 67.9 445 59 243 148 3.15 136. 7 30 2.8 15 
513 40.5 W.0 69.8 433 53 254 133 2.95 IU. 8 31 2.9 lb 
4% 37.4 2b.8 71.3 519 48 265 131 2.79 151. 8 33 3.0 18 
459 34.7 24.8 72.b 556 U 275 125 2.65 15LI. 9 35 3.2 19 

434 32.5 23.2 73.8 509 41 w4 119 2.53 lb& 9 3b 3.3 a 
415 30.5 21.7 74.8 b24 38 29l 114 2.42 173. 9 38 3.4 21 
396 23.7 20.5 75.7 6.58 35 300 110 2.33 181. IO 40 3.5 22 
379 27.1 19.3 76.4 692 33 308 IO4 2.24 187. 10 41 3.7 24 
363 25.7 18.3 77.1 725 31 316 103 2.17 194. 11 42 3.8 25 

m  23.3 16.6 70.3 791 28 330 9b 2.04 208. 11 45 4.0 27 
311 21.3 15.2 79.3 851 25 343 91 1.93 222. 12 48 4.2 W 
Wl 19.6 14.0 80.2 9W 23 s 87 1.84 235. 13 51 4.4 31 
272 18.2 12.9 St.9 987 21 3b9 83 1.76 249. 14 53 4.6 3-2 
256 17.0 12.1 81.5 1052 19 381 80 1.69 2b2. 1s 56 4.7 34 

242 15.9 11.3 82.1 1116 18 393 77 1.62 274. 15 53 4.9 3b 
229 14.9 10.6 82.5 iim 17 404 74 1.57 me. lb 61 5.1 37 
218 14.1 10.0 83.0 1244 lb 415 72 1.52 380. 17 63 5.2 W 
174 11.0 7.8 84.5 1563 12 4b9 62 1.32 360.21 74 b.0 4b 
145 9.0 6.4 45.5 1880 10 519 54 1.18 414. 24 m  6.6 53 

124 7.6 5.4 84.2 2197 8 567 51 I.03 4b9. 28 96 7.2 
lW 6.6 4.7 8b.7 2513 7 613 47 1.00 516. 31 104 7.8 
97 5.8 4.2 87.1 2829 6 656 u 0.94 565. 35 115 8.3 
87 5.2 3.7 81.4 3115 5 702 42 0.W 606. 33 Ii5 8.8 
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*****C**~******C******~*************~********~~~*~ 

11267 63 Cu on lb5 Ho 63cum165lb 63cu*n1655 

PARCIMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 29. ZT= 67. ZC= 96.(h) 
NEUTRON NUNBERS: NP= 34. NT= YS. NC=132. 

AP++l/3= 3.979 fhT**l/3= 5.485 
REDUCED t4WS NUMBER= 45.59 AP+ATsflC=228. 

INTERWTION RADIUS RINT-cl3.3Y fm RO= 1.41 fm 

MATTER HhLF-DENSITY RF)UIl Cfm5r 
CP= 4.31 CT= 6.25 CT+CP=lO.Sh C= 2.55 

EQUIVALENT SHARP SURFACE RCIDII Cfml: 
RP= 4.53 RT= 6.41 

CCJULONB RFIDII Cfml: 
RCP= 4.45 RCT= 6.15 RC=RCP+RCT=lO.&O 

BSS-COULOMB POTENTIfiL CMsVl: 
VC(r)=1.438cZPrZT/r for r>RC 
VC(rl=VQ-K*r+rn for r<RC 
VG= 368.94 NeV K= .28595 n=2.503 
VC(RINT)= 208.7 NeV 

FISSION-TKE= 184. NcV 
ASYMN. FISSION-TKE= 155. NcV 

LIQUID DROP PARWETEHS: 
GANNpI= 0.909 tlcV/fm+r2 PROX-FACTOR= 29.17 NeV 
L-RLD= 62 (ROTATING LIQUID DROP LINIT) 
STIFFNESS PARAflETER C= 4.47 N&/Z**> 

N&38 EXCESSES [NsV/c**21: 
PROJECTILE: -65.2 TARGET: -63.7 
CCIIIPOUND NUCLEUS: 47.0 

18.0 1134 821 3.93 11592 42.3 72.1 489 4216 
19.0 1197 866 4.15 11913 43.5 70.2 507 429191 
20.0 1X0 912 4.37 12226 U.6 68.4 524 4559 
25.0 1575 114o 5.46 13687 49.9 61.2 bo3 4616 
34.0 1890 1368 6.56 15013 54.6 55.9 673 4787 

318 27.3 19.9 76.3 722 34 313 112 2.22 187. 11 42 3.6 24 

83 24.7 18.0 77.6 789 30 327 105 2.09 Zoo. 11 45 3.8 26 
272 22.6 16.4 78.7 855 27 340 loo 1.97 213. 12 47 4.0 29 
254 20.8 15.1 79.6 920 25 353 15 1.88 225. 13 5O 4.2 31 
23 19.2 14.0 80.4 965 23 M 91 1.79 239. 14 53 4.4 32 
224 17.9 13.0 81.0 1054 21 376 87 1.72 252. 14 53 4.6 34 

212 lb.8 12.2 81.6 1115 19 331 84 1.65 264. 15 57 4.8 36 
2V3 15.8 11.4 82.1 1179 18 398 81 1.59 275. lb 60 4.9 38 
19O 14.9 10.8 82.6 1243 17 409 78 1.54 238. 17 62 5.1 39 
152 11.6 8.4 24.2 1562 13 460 68 1.34 345. 20 74 5.8 47 
127 9.5 6.9 65.3 1880 10 507 Al 1.20 398. 24 84 6.5 54 

FUSION RELATED PfiRRMETERS: 35.0 2205 1556 7.65 1622S 59.0 51.7 736 4909 109 8.0 5.8 36.0 2196 9 553 53 1.10 45l. 21 94 7.1 
R-BARRIER=l2.02 fm VlRB)= 218.1 NeV 40.0 2520 1824 8.74 17%2 63.1 43.4 795 W3 95 7.0 5.0 86.5 2513 7 596 51 1.02 4% 31 104 7.6 
Q-VALUE= -175.9 NeV 45.0 2835 X62 9.m 184M 6.9 45.6 849 5771 84 6.2 4.5 84.9 2838 7 638 48 0.95 543. 34 114 8.1 
L-CRITICAL= 104. 50.0 3157 m  10.92 19484 70.5 43.3 903 512% 76 5.5 4.0 87.2 3144 6 680 45 0.53 588. 36 123 8.6 

-- 
El/u Eln8EalEa!m P I; ETR u#xsowLW-USlp~lllpcp W-LTEP-(PE~+~~EFUIIET~’ 1W EfB~TEWlM.1 

------ 
1.0 63 46 0.22 2720 10.0 3c6.9 0 0 0 180.0 lrn.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 126 91 0.44 3818 14.1 216.3 0 0 0 189.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 189 131 0.66 4714 17.3 176.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 252 182 0.87 5444 19.9 153.0 0 0 0 NO.0 Leo.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 284 205 0.98 5775 21.2 144.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 

5.0 315 228 1.09 bO69 22.3 136.8 86 481 197 115.5 921 32.2 135 169 91 470 9.37 35. 3 14 1.4 5 
5.5 W 251 1.2O 6397 23.4 130.5 128 W 592 91.1 lo.1 44.4 205 141 136 318 6.32 53. 4 17 1.6 7 
6.0 378 274 1.31 6671 24.4 124.9 159 1348 636 76.3 57.5 51.8 263 115 169 2% 5.W 101. 5 20 1.9 8 
6.5 410 396 1.42 6945 25.4 129.0 185 1680 587 66.0 49.2 5?.0 312 97 192 221 4.37 108. 5 23 2.1 10 
7.0 441 319 1.53 7208 26.4 115.6 299 1964 545 58.2 43.1 60.9 357 84 211 197 3.89 116. A 25 2.2 11 

7.5 473 342 1.64 1462 27.3 111.7 Pe 2210 508 52.2 33.5 63.9 599 73 226 179 3.54 123. 6 27 2.4 13 
8.0 504 365 1.75 7749 28.2 loB.2 247 2426 477 47.3 24.8 66.3 439 65 240 165 3.28 131. 7 29 2.6 14 
8.5 536 388 1.86 7946 29.1 101.9 264 2616 448 43.3 31.7 68.3 477 58 252 154 3.ob 137. 7 31 2.7 lb 
9.0 567 410 1.97 8177 29.9 102.0 281 2785 424 39.9 29.2 70.0 514 53 262 145 2.BB 145. 8 23 2.9 17 
9.5 599 423 2.08 8403 SO.7 99.3 296 2936 401 37.1 27.1 71.5 550 48 272 13f~ 2.73 152. 8 34 3.0 18 

10.0 639 456 2.18 8622 31.5 96.7 311 3071 331 24.6 25.2 72.7 585 45 281 131 2.64 159. 9 36 3.1 20 
10.5 662 479 2.29 Bg(b 3.2.3 94.4 325 3194 363 32.4 23.6 73.8 620 41 299 126 2.49 166. 9 37 3.3 21 
11.0 693 502 2.40 m5 33.1 92.2 338 3% 346 33.5 22.2 74.7 655 38 298 121 2.39 173. 10 39 3.4 22 
11.5 725 524 2.51 92% 33.8 90.2 351 2-W 231 28.8 21.0 75.6 669 36 m5 I16 2.3 180. 10 40 3.5 23 
12.0 756 547 2.62 9450 34.5 88.3 364 3501 

13.0 819 593 2.84 9838 36.0 84.9 387 3H6 
14.0 882 638 3&b lo213 37.3 81.8 410 3808 
15.0 945 684 3.26 I@74 38.6 79.0 431 3930 
16.0 lOC9 729 3.50 lW24 39.9 76.5 451 4037 
17.0 1071 775 3.71 11263 41.1 74.2 471 4132 

#26X 6.3 C.u or, 181 Ta 

-__-_-__--___--_--__----------------------- 

P&R&METERS INDEPENDENT OF BONBRRDING ENERGY 
----___--------_--------------------------- 

ATUNIC NUNBERS: ZP= 29. ZT= 73. ZC=l02.(No) 
NEUTRON NUNBERS: NP= 34. NT=lO8. NC=142. 

Elh El& ECS Eav’it , k E7R LJWsaw,Sl#ScP-QtW-lP fP-LTEPQ)ET-mEFWEW 1W E-ERDI-MlEWRL7 
_--__--___-_- ____ -- __-_ ---_-_-___--___-_- _-- 

1.0 63 47 0.21 27% 10.2 333.3 0 0 0 lB(L.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 126 93 0.42 3818 14.5 235.7 0 0 0 180.0 1Bo.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 189 18 0.63 4714 17.7 192.5 0 0 0 189.0 180.0 0;o 0 0 0 0 0.00 0. 0 0 0.0 ; 
4.0 252 187 0.83 5444 20.4 166.7 0 0 0 180.0 189.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 

AP**l/3= 3.979 CITr*l/3= 5.657 
REDUCED MASS NUMBER= 46.73 AP+f,T=AC=244. 

4.5 284 210 0.54 5775 21.7 157.1 0 0 0 lB7.0 190.0 0.6 0 0 0 0 0.m 0. 0 0 0.0 0 

5.0 315 234 1.M 6089 22.9 149.1 61 234 0 135.2 117.2 22.4 lo9 2% 70 742 13.87 0. 2 12 I.2 4 
INTERACTIGN RADIUS RINT=13.58 fm RO= 1.41 fm 

MATTER HALF-DENSITY RCIDII Cfml: 
CP= 4.31 CT= 6.47 CT+CP=10.78 F= 2.59 

5.5 347 25l 1.15 6W 24.0 142.1 116 745 414101.7 81.5 39.2 187 NO 123 399 7.36 87. 3 lb 1.5 6 
6.0 JFB 280 1.25 6671 25.0 136.1 152 llb9 536 33.8 65.3 43.1 249 129 I% 304 5.61 95. 4 19 1.7 7 

EQUIVALENT SHARP SURFCICE ran11 cfd: 
RP= 4.53 RT= 6.62 

C:OULONB RADII Cfnl: 
RCP= 4.45 RCT= 6.35 RC=RCP+RCT=10.8O 

6.5 410 304 1.35 6945 26.1 130.7 181 1527 494 71.8 55.2 54.1 3O2 LOB I94 2% 4.71 1M. 5 22 1.9 9 
7.0 Ul 3.27 1.46 7208 27.0 126.0 ZM 1334 459 63.0 48.0 58.5 349 S-2 205 225 4.14 109. 6 24 2.1 11 

7.5 473 351 1.56 7462 23.0 121.7 220 2100 428 56.2 42.6 61.9 392 80 221 X.0 3.74 115. 6 26 2.3 13 
8.0 504 374 1.67 Tl@ 23.9 117.9 243 2332 402 50.8 38.4 64.6 433 71 %S 186 3.43 123. 7 28 2.4 14 
8.5 534 397 1.77 7946 29.8 134.3 267 253l 378 46.4 34.9 66.8 472 64 247 173 3.19 129. 7 30 2.6 lb 
9.0 567 421 I.@ 8177 X7.7 111.1 281 2719 357 42.7 32.1 63.6 509 58 2% lb3 3.00 136. 8 32 2.7 17 
9.5 597 U4 1.58 &403 31.5 lC8.2 301 2881 338 39.6 29.6 70.2 546 53 268 IS4 2.83 143. 8 33 2.9 18 

PSS-COULOMB POTENTIAL LNeVl: 10.0 #I 467 2.08 8622 32.3 105.4 316 X28 321 24.9 27.6 71.6 581 48 27l 146 2.69 149. 9 35 3.0 20 
VC(rl=1.438*ZP*ZT/r for r>RC 10.5 662 491 2.19 2% 33.1 102.9 331 3160 306 34.5 25.8 72.7 617 45 286 140 2.57 156. 9 37 3.1 21 
WC(rl=VO-K*r+cn for rCRC 11.0 693 514 2.29 9645 33.9 MO.5 345 3280 292 32.4 24.2 73.8 652 41 293 134 2.47 163. 10 39 3.3 22 
VO= 393.84 NeV E= -28072 n=2.517 11.5 725 537 2.40 983 34.7 98.3 359 SW 279 50.6 2.2.9 74.7 &b 39 3% i29 2.37 169. 10 40 3.4 24 
VC(RINTl= 224.2 NeV 12.0 756 561 2.53 9456 35.4 9b.2 372 3491 266 29.0 21.6 15.5 726 36 308 124 2.29 175. 10 41 3.5 25 

FISSION-TKE- 201. NeV 
ASYNN. FISSION-TKE= 16.3. NeV 

LIQUID DRGP PARANETERS: 
GANNA= 0.706 N&/frr*2 PROX-FfiCTOR= 29.47 NeV 
L-RLD= 51 (ROT&TING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 4.37 NeV/Z++Z 

13.0 819 MQ 2.71 9W 2b.9 92.5 297 3hb9 247 26.2 19.5 76.9 787 32 3Z 116 2.14 188. 11 U 3.7 27 
14.0 882 654 2.92 IO213 38.2 39.1 421 3(nl 229 23.9 17.8 78.0 893 29 334 110 2.M 201. 12 46 3.9 29 
15.0 945 701 3.13 19574 3.6 86.1 443 3954 214 22.0 16.4 79.0 919 26 346 lo4 1.92 212. 13 49 4.1 32 
16.0 1008 748 3.33 10924 40.9 83.3 464 4W9 201 29.3 15.1 79.8 934 24 357 IO6 1.83 224. 14 52 4.3 34 
17.0 1071 794 3.54 11263 42.1 80.8 435 4171 189 18.9 14.1 89.5 IM9 22 348 95 1.76 236. I4 5, 4.4 36 

18.0 1134 941 3.75 11592 43.4 78.6 5O4 4262 
19.0 1197 888 3.96 11913 44.6 76.5 523 4243 
20.0 12bO 935 4.17 12226 45.7 74.5 541 4416 
25.0 1575 1168 5.21 13687 51.1 66.7 6.24 4693 
30.0 1890 1402 6.25 15Ol3 56.0 64.9 697 4877 

178 17.7 13.2 81.1 1113 21 379 52 1.69 248. 15 56 4.6 37 
169 16.6 12.4 81.7 1178 19 389 88 1.63 266. 16 59 4.8 39 
160 15.7 11.7 82.2 1242 18 399 85 1.57 270. 17 AI 4.9 41 
128 12.2 9.1 83.9 15&l 14 446 74 1.31 325. 20 72 5.7 49 
107 10.0 7.4 65.0 1879 II 459 64 1.22 376. 24 B1 6.3 56 

91 8.5 6.3 85.8 2196 5 532 61 1.12 424. 27 93 6.9 
80 7.3 5.4 86.3 2512 8 572 56 l.M 469. 30 103 7.4 
71 6.5 4.8 86.8 2828 7 611 53 0.97 513. 34 112 7.9 
64 5.8 4.3 87.1 3144 L 648 50 0.91 5%. 37 12, 8.4 

MASS EXCESSES CHpV/crr27: 
PROJECTILE: -65.2 TCIRGET: -46.0 
COMPOUND NUCLEUS1 80.3 

FUSION RELfbTED PARANETERS: 
R-BARRIER=l2.lY fm V(RB)= 234.2 NeV 
Q-VALUE= -191.5 NeV 
L-CRITICAL= 102. 

35.0 225 1634 7.29 lb23 6b.5 56.3 763 5m5 
40.0 2520 1869 8.34 17382 64.6 52.7 823 5107 
45.0 283J 2103 9.39 18460 68.6 49.7 880 5104 
Jo.0 3lW 2337 LO.42 I9494 72.3 47.1 933 5245 
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#26? 63 cu on 197 Au 63cuon197au 63cuar9Tau 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
____-___-___________----------------------- 

ATOMIC NUMBERS: ZP= 29. ZT= 79. ZC=lOS. ( ) 
NEUTRON NUMBERS: NP= 34. NT=liS. NC5152. 

AP**l/3= 3.979 AT*+i/B= 5.819 
REDUCED MASS NUMBER= 47.73 AP+AT=AC=260. 

INTERACTION RADIUS R1NT~13.75 fm RO= 1.40 fm 

MATTER HALF-DENSITY RADII CfnlF 
CP= 4.31 CT= 6.68 CT+CP=lO.PY C= 2.62 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.53 RT= 6.83 

COULOMB RADII Cfmlr 
RCP- 4.45 RCT= 6.55 RC=RCP+RCT=lO.99 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=1.438+ZP*ZT/r for r>RC 
VC(t-)=VO-K*r**n for r<RC 
VO= 418.14 tleV K= .27481 n=Z. 530 
VC(RINT)= 239.6 MeV 

FISSION-TKE= 218. MeV 
ASVMM. FISSION-TKE= 171. MeV 

LIQUID DROP PARAMETERS: 
GAl’lMA= 0.903 MeV/fmi+2 PROX-FACTOR= 29.74 MeV 
L-RLD= 37 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 4.28 MeV/Z**2 

MASS EXCESSES CMeV/c+*21: 
PROJECTILE: -65.2 TARGET: -28.6 
COMPOUND NUCLEUS: 119.4 

FUSION RELATED PARAMETERS: 
R-BARRIER=12.34 fm V(RB)= 250.0 MeV 
Q-VALUE= -213.2 McV 
L-CRITICAL= 94. 

1.0 63 48 0.20 mo 10.4 360.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 126 s5 0.44 3848 14.8 255.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 189 143 0.60 4714 18.1 208.3 0 0 0 I@.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 252 191 0.80 3444 20.9 180.4 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.3 

3.0 
3.3 
6.0 
6.3 
7.0 

7.3 
8.0 
a.5 
9.0 
9.5 

10.0 

284 213 0.90 5773 22.1 170.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

313 2s9 1.00 Ma9 23.3 161.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
347 263 1.10 6%7 24.3 Is).8 W 523 228 114.3 96.0 32.7 166 180 107 520 9.01 s3. 3 13 1.2 4 
378 286 1.20 6671 25.6 147.3 142 979 430 92.2 74.3 43.9 234 1U 148 361 6.30 89. 4 la 1.3 6 
410 310 1.30 6945 26.6 141.5 174 1363 397 78.1 61.8 50.9 2W 119 177 296 5.12 96. 5 21 1.7 8 
441 334 1.39 7208 27.6 136.3 202 1653 368 68.1 53.3 55.9 339 lo2 IW 256 4.42 103. 6 23 1.9 10 

473 3% 1.49 7462 28.6 131.7 226 1978 344 60.3 47.0 59.7 3&( 88 217 229 3.95 109. 6 26 2.1 12 
504 w-2 1.59 77te 29.3 127.5 248 zr27 322 54.3 42.1 62.7 426 78 231 209. 3.61 115. 7 28 2.3 14 
336 406 1.69 7946 30.4 123.7 268 2447 32 49.6 38.2 65.2 466 69 2U 193 3.34 122. 7 29 2.4 13 
567 430 1.79 8177 31.3 120.2 286 2642 286 45.6 35.0 67.2 505 62 2S 181 3.12 128. 8 31 2.6 17 
399 453 1.89 a4o3 z.2 117.0 304 7.817 271 42.2 32.3 68.9 542 37 265 170 2.94 135. 8 33 2.7 18 

630 4n I.W 8622 33.0 114.1 320 2974 it8 39.2 30.0 70.4 379 32 274 162 2.79 141. 9 24 2.9 20 
10.5 662 501 2.09 8836 33.8 111.3 336 3116 245 36.7 28.0 71.7 613 48 282 154 2.66 147. 9 36 3.0 21 
11.0 693 525 2.19 9045 34.6 108.8 351 3215 234 34.4 26.3 72.8 648 43 2% 148 2.54 154. 10 37 3.1 22 
11.3 725 549 2.29 9250 35.4 Lob.4 365 3363 224 31.3 24.8 73.8 a 42 298 142 2.U 139. 10 39 3.2 24 
12.0 756 373 2.39 9457 36.2 101.1 379 3471 213 30.7 23.4 74.6 717 39 3s 137 2.35 165. 10 40 3.3 23 

13.0 819 621 2.59 9838 37.6 I#).1 4O5 %2 198 27.7 21.1 76.1 784 35 318 128 2.20 178. 11 43 3.3 27 
14.0 682 648 2.79 lo213 39.1 96.4 130 B26 181 25.3 19.2 77.4 851 31 330 120 2.08 189. 12 46 3.7 30 
15.0 945 716 2.99 10574 400.4 93.1 453 3?@ 172 23.2 17.7 78.4 917 ia 341 114 1.97 201. 13 48 3.9 32 
l&O lOO8 764 3.19 lo924 41.8 90.2 476 4O5’.2 161 21.5 lb.3 79.3 982 26 352 1w I.89 212. 13 51 4.1 24 
17.0 1071 811 3.39 11263 43.0 87.3 497 4202 151 20.0 13.2 80.0 lo47 24 362 lo4 1.80 zs. 14 53 4.3 36 

18.0 1134 859 3.59 11592 44.3 85.0 317 4279 143 18.7 14.2 80.7 1112 22 372 100 1.73 23(. 13 56 4.5 38 
19.0 1197 907 3.79 11913 45.3 82.8 537 4336 135 17.5 13.3 81.2 Iin 20 382 96 1.66 243. I6 58 4.6 40 
20.0 1260 935 3.98 12726 46.7 80.7 556 4464 129 16.5 12.5 81.7 1241 19 392 93 1.61 25b. 16 64 4.8 42 
23.0 1575 1193 4.98 13687 52.2 72.1 642 4761 103 12.8 9.7 83.6 EdI I4 436 81 1.39 307. 20 71 5.5 31 
30.0 1890 1432 3.98 15013 57.2 65.9 717 4959 86 10.5 8.0 84.8 1878 12 4n 72 I.24 356. 23 81 6.1 5% 

35.0 2205 1671 6.97 16238 61.8 61.0 786 5101 73 a.9 6.7 85.6 2155 10 515 66 1.14 4o3. 27 91 6.7 
40.0 m m  1909 7.97 17332 66.0 57.0 a49 5207 64 7.7 5.8 86.2 2512 8 562 61 1.05 444. r) 101 7.2 
43.0 2835 2148 a97 i8460 70.0 53.8 9u 5239 57 6.8 3.1 86.6 2828 7 586 37 0.98 486. 33 110 7.7 
50.0 3150 2%7 9.96 19484 73.8 31.0 963 53s 51 6.1 4.6 87.0 31U 6 623 54 0.93 525. 37 119 a.2 

Y270 63 Cu on 208 Pb 63cu*nx%Pk t3Crrn2mPk 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
___________-___-____----------------------- 

ATOMIC NUMBERS: ZP= 29. ZT= 82. ZC=lli.( ) 
NEUTRON NUMBERS: NP= 34. NT=126. NC=160. 

AP*+l/3= 3.979 AT+cl/3= 5.925 
REDUCED MASS NUMBER= 48.35 AP+AT=AC=271. 

INTERACTION RADIUS RrNT~13.87 fm RO= 1.40 fm 

MATTER HALF-DENSITY RADII Cfml~ 
CP- 4.31 CT= 6.82 CT+CP=ll.13 C= 2.64 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.53 RT= 6.96 

COULOtlB RADII Cfnl: 
RCP= 4.45 RCT= 4.66 RC=RCP+RCT=ll.ll 

BSS-COULOMB POTENTIAL CMcVl: 
VC(r1=1.438+ZPrZT/r for r3RC 
VCtr)=VO-K*r**n for rCRC 
VO= 429.18 MeV K- .26978 n-2.537 
VC(RINT)= 246.6 MeV 

FISSION-TKE= 226. McV 
ASVIIM. FISSION-TKE= 175. Mev 

LIQUID DROP PARAMETERS: 
GAMllA= 0.896 McV/fm*r2 PROX-FACTOR= 29.75 MeV 
L-RLD= 32 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 4.23 MeV/Z**2 

MASS EXCESSES CMeV/c++21: 
PROJECTILEI -65.2 TARGET: -19.5 
COMPOUND NUCLEUS: 143.4 

FUSION RELATED PARAMETERS3 
R-EARRIER=12.44 Cm V(RB)- 257.1 MsV 
Q-VALUE= -228.1 MeV 
L-CRITICAL- 90. 

--I 

n/u ma En! Ewx P k EM LMIso#R8#lB(po1WW W-LTEPQIEI-QTEFWIEM TW E-EREN-ENlEWtttl 
__-___--_-- -1_1-- ----- 

1.0 63 48 0.20 27% 10.6 374.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 126 97 0.37 mAa 15.0 M.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 1w 145 0.59 4714 18.3 216.2 0 0 0 187.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 252 193 0.78 5444 21.2 187.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.3 284 218 0.88 3773 22.4 176.5 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 315 242 0.98 6089 3.6 167.3 0 0 0 180.0 180.0 0.0 
3.3 347 266 1.08 6387 24.8 159.7 92 442 162 120.1 102.9 29.9 
6.0 378 250 1.18 b&71 25.9 152.9 139 913 385 95.6 78.3 42.2 
6.3 410 314 1.27 6945 27.0 146.9 173 1310 356 80.6 64.7 49.7 
7.0 441 338 1.37 7203 28.0 141.5 201 1650 333 70.1 55.6 55.0 

473 353 1.47 7462 29.0 136.7 227 1943 308 62.1 48.9 58.9 
504 387 1.37 7708 29.9 132.4 249 ?a2 289 55.9 43.8 62.0 
336 411 1.67 7946 30.8 128.4 m,  24B 272 50.9 39.7 64.6 
567 435 1.76 8177 31.7 124.8 289 2631 257 46.7 36.3 66.7 
599 459 1.86 8103 32.6 121.5 307 2812 243 43.1 33.5 68.4 

630 484 1.96 8622 33.4 118.4 324 2974 231 10.1 31.1 69.9 
662 XG 2.06 @36 34.3 115.6 341 3121 230 37.5 29.0 71.3 

7.5 
8.0 
a.3 
9.0 
9.3 

10.0 
10.5 

0 0 0 0 0.00 0. 0 0 0.0 0 
161 186 lo2 592 10.00 79. 3 13 1.1 4 
230 148 144 395 6.63 86. 4 18 1.4 6 
287 lzz 174 316 3.31 92. 5 21 1.6 a 
237 lo4 196 m  4.56 99. 3 23 1.8 10 

383 W 214 242 4.05 105. 6 25 2.0 12 
425 79 229 220 3.69 111. 7 27 2.2 14 
465 70 242 203 3.10 118. 7. 29 2.3 15 
504 63 m  190 3.18 123. 8 3l 2.5 I7 
541 58 262 179 2.99 130. a 32 2.6 18 

577 33 271 169 2.83 1%. 9 a 2.7 20 
613 49 380 161 2.70 142. 9 36 2.9 21 

11.0 693 532 2.16 9O45 35.1 112.9 356 m  210 35.2 27.2 72.4 648 4 287 154 2.58 147. 9 37 3.0 23 
11.5 7i5 5% 2.25 9iSO 35.9 110.4 371 mb al 33.2 25.6 73.4 682 42 294 148 2.48 1% 10 38 3.1 24 
12.0 756 580 2.35 94t4 36.6 108.1 385 3488 192 31.4 24.2 74.3 717 39 301 143 2.39 159. 10 10 3.2 25 

13.0 819 629 2.95 PgjB 38.1 103.9 412 3686 178 28.3 21.8 75.9 784 33 314 133 2.23 171. 11 43 3.4 28 
14.0 882 bn 2.751413 39.6 100.1 437 3856 165 25.8 19.9 77.1 ES1 31 3% 126 2.10 181. 12 45 3.6 31 
15.0 9# 723 2.94 14574 41.0 96.7 461 1001 154 23.7 18.2 78.2 917 ia 337 119 1.99 193. 13 48 3.8 33 
16.0 IODS 774 3.14 lOf24 42.3 93.6 484 41s 1U 21.9 lb.9 79.1 982 26 347 113 1.90 W4. 13 50 4.0 35 
17.0 1071 822 3.33 11263 43.6 90.8 506 4243 136 20.4 15.7 79.8 lo47 24 351 1W 1.82 215. 14 I 4.2 37 

18.0 1134 ax 3.53 11592 u.9 88.3 527 4w3 128 19.0 14.6 80.3 1112 22 367 104 1.73 236. I5 55 4.4 39 
19.0 1197 919 3.73 11913 46.1 85.9 547 4433 121 17.9 13.7 81.1 1176 21 376 loo 1.69 236. 16 57 4.3 41 
20.0 1260 967 3.92 12226 47.3 83.7 5M 4514 113 16.8 12.9 81.6 1241 19 385 97 1.62 246. lb 60 4.7 43 
25.0 1575 1209 4.90 13687 52.9 74.9 654 4831 92 13.1 10.0 83.3 1560 13 m  a4 1.41 296. 20 m  5.4 52 
30.0 1890 1451 3.8B 15013 57.9 68.4 732 xc6 n 10.7 a.2 84.7 1878 12 464 75 1.26 342. 23 a1 6.0 bn 

33.0 2205 1692 6.86 16238 62.6 63.3 8O2 3172 66 9.0 6.9 85.3 21% 10 503 60 1.13 386. 27 90 6.6 
40.0 290 1934 7.84 17392 66.9 59.2 866 5%2 37 7.8 6.0 86.1 2512 a s% u 1.u 4zs. 3o loo 7.1 
43.0 2835 2176 8.82 184M 70.9 56.8 926 5367 51 6.9 3.3 86.6 2828 7 572 39 0.99 467. 33 lo9 7.6 
34.0 3150 2418 9.80 194a4 74.8 53.0 983 s35 46 6.2 4.7 Bb.9 3143 7 605 56 0.94 505. 37 118 8.0 

h”,r M kv - lwlc Ilk - 4i d d 699 dude9 hvlkvl(rv - w¶ hv -lb+ )*v - 
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Y271 63 cu on ta9 RI 

__---____-_________-____________________--- 

PARAMETERS INDEPENDENT OF BQMBARDINQ ENERSY 
__-----__---____------~~~----~~----~~~~~~~~ 

A3 cu 01 299 BI A3 Cr OR 209 81 

------------_~- - - 

n/u ELM Em EWK P t ETR u#XswylsoNEpP-OlWLP W-lT~El-QTEFWETW T&U E+REil-DllWlUT 

1.0 63 48 0.19 2720 10.6 379.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATOMIC NUMBERS: ZP= 29. ZT= 83. ZC=112. l 1 2.0 126 97 0.39 348 15.0 268.0 0 0 0 160.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NUMBERSI NP= 34. NT=lZh. NC=16O. 3.0 187 145 0.53 4714 18.3 218.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 n.0 0 

Al%++1 /3= 3.979 AT++1/3= 5.934 
REDUCEU MASS NUMBER= 48.41 AP+AT=AC=272. 

INTERACTION RADIUS RINT=13.88 fm RO= 1 . 40 f m  

HATTER HALF-DENSITY RAVII Ifml: 
CP= 4.31 CT- 6.83 CT+CP=ll.l4T= 2.64 

4.0 252 194 0.78 5444 21.2 189.5 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 234 218 0.87 5775 22.5 178.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 315 242 0.97 bL89 23.7 169.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 347 266 1.07 bS7 24.8 161.6 86 C@4 112 124.1 107.4 28.0 154 I92 9% A43 10.75 79. 3 I4 1.0 3 
A.0 378 290 1.16 &7l 25.9 154.7 135 8&O 301 97.9 BO.b 41.0 225 153 141 412 b.84 86. 4 18 1.3 b 
A.5 410 315 1.26 A945 27.0 148.7 170 1263 333 82.3 bb.3 48.9 283 126 172 327 5.42 92. 5 21 1.6 8 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.53 RT= 6.97 

CQULQMB RADII Cfml: 
RCP= 4.45 RCT= 6.68 RC=RCP+RC’T=il.lS 

BSS-COULOMB PDTENTIAL CMeVl: 
VC(r~=1.43Y*2P*ZT/r for r>RC 
VC.(r)=VO-K+r**n for r:RC 
‘JO= 433.43 MeV h= ,26980 n=2.540 
VC.(RINTl= 249.4 MeV 

7.0 441 339 1.3 7206 28.0 143.3 I99 1607 309 71.4 5b.8 54.3 334 107 155 279 4.U 98. 5 23 1.8 10 

7.5 473 363 I.46 7462 29.0 138.4 2n lw5 288 b3.2 49.9 se.4 380 92 213 247 4.10 105. A 25 2.0 11 
8.0 504 237 1.5J 7703 29.9 134.0 248 2166 270 56.8 44.b Al.6 423 81 227 225 3.72 Ill. 7 27 2.1 13 
8.5 5% 411 l.b5 794b 30.9 130.0 269 2395 254 51.7 40.4 b4.2 163 72 241 207 3.43 117. 7 29 2.3 15 
9.6 567 4% 1.75 8177 31.8 11.3 288 2bOO 240 47.4 36.9 M.3 542 A5 253 193 3.20 124. 8 31 2.5 lb 
9.5 599 460 1.84 8403 32.6 123.0 306 2782 220 43.8 34.1 M.1 539 59 263 182 3.01 129. 8 32 2.6 18 

10.0 630 484 1.94 8622 33.5 119.9 323 2947 21) 40.7 31.6 b9.7 57b 5( 272 172 2.85 135. 9 34 2.7 20 
10.5 652 508 2.04 S3b 34.3 117.0 340 3095 206 38.0 29.5 71.0 612 50 280 IA4 2.72 141. 9 35 2.9 21 
11.0 693 532 2.13 9045 35.1 114.3 355 3230 l9b 35.7 27.6 72.2 b47 46 288 I57 2.M) 147. 9 37 3.0 n 
11.5 725 567 2.23 9250 35.9 111.8 370 3351 160 33.6 24.0 73.2 b81 43 2% 154 2.49 153. IO = 3.1 24 
12.0 75b 581 2.33 9454 36.7 109.4 3&( 3467 100 31.8 24.6 74.1 714 40 302 145 2.40 159. 10 40 3.2 25 

FISSION-TKE= 230. MeV 
ASYHM. FISSION-TKE= 176. MeV 

LIGUID DROP PARAMETERS: 
GAM,,A= O.Y99 MsV/fmc+2 PROX-FACTOR= 29.136 MeV 
L-RLD= 28 (ROTATING LIQUID IIRQ? LIMIT) 
STIFFNESS PARAMETER C= 4.22 M&/2*12 

MASS EXCESSES ~M~~/c++zI: 
PROJECTILE: -65.2 TARGET: -16.5 
C:CWlPOUND NUCLEUS: 149.2 

FUSION RELATED PARAMETERS: 
R-BARRIER-12.45 Cm V(RH)= 2h0.1 MeV 

13.0 819 629 2.52 9838 38.2 105.1 411 36M lbb 23.7 22.1 75.7 70.7 % 315 135 2.24 170. II 42 3.4 23 
14.0 882 A78 2.72 10213 39.6 101.3 437 3838 154 26.1 20.1 7b.9 6%~ 32 326 127 2.11 182. 12 45 3.6 P 
15.0 945 726 2.91 10574 41.0 97.9 4bl 398b 144 24.0 18.5 78.0 916 29 337 121 2.00 192. 13 48 3.8 33 
lb.0 IO@ 775 3.11 10924 42.4 94.8 484 4116 125 22.2 17.1 78.9 5% 27 344 115 1.91 203. 13 50 4.0 35 
17.0 1071 823 3.30 11263 43.7 91.9 506 42.x 127 20.6 15.9 79.7 1041 24 358 110 1.82 214. 14 53 4.2 37 

18.0 1134 871 3.49 11592 44.9 69.3 52b 4332 
19.0 1197 920 3.b9 11913 16.2 8b.9 547 4423 
20.0 1260 968 3.88 12i2b 47.4 84.7 %b 4505 
25.0 1575 1210 4.85 13687 52.9 75.8 b54 4816 
30.0 1890 1452 5.02 15013 58.0 69.2 732 5023 

I20 19.3 14.8 80.4 Ill1 23 3ba lob 1.75 225. 15 56 4.3 3p 
114 18.1 13.9 81.0 1176 21 377 102 1.69 235. lb 57 4.5 41 
108 17.0 13.1 81.5 1240 20 % 98 1.63 216. lb 59 4.7 43 
Bb 13.2 10.2 03.4 15bO 15 42a 65 1.41 295. 20 70 5.4 52 
72 10.8 8.3 84.6 1878 12 4b7 76 1.24 341. 23 81 A.0 bO 

35.6 2205 lb94 6.79 lm b2.b b4.1 803 5171 61 9.1 7.0 85.4 2155 10 504 A9 1.15 337. 27 90 b.6 
40.0 2520 193b 7.76 17382 b7.0 59.9 867 5281 54 7.9 6.1 8b.0 2511 9 539 A4 1.06 427. 2x7 100 7.1 
45.0 2835 2178 8.73 18460 71.0 56.5 927 5307 48 7.0 5.4 86.5 2828 7 572 A0 0.99 4bb. 23 109 7.b 
32.0 3150 2420 9.70 19484 74.9 53.6 981 5u6 43 A.2 4.8 8b.9 3143 7 6(6 57 0.94 X4. 37 118 8.0 

Q-VALUE= -230.9 nev 
L-CRITICAL= 87. 

x272 b3 i.u 0” 238 1-I 

--______--_____-_----~----~~------~~~~~~~~~ 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-----___----___---_-____________________-~~ 

EL/u EIAB Eal EmAt P k EM LlWX4MsmSWC?lWLP CP-LTB’+PETQTWJRETO T#I E-EREN-BITEW~LLT 
----__- ___- - ------ -__- ___------- -- -_-I - ______ -___ ____I_________ 

1.0 63 50 0.18 2720 10.9 4iQ.l 0 0 0 100.0 180.0 0.0 
2.0 126 !O? 0.37 3818 15.4 297.1 0 0 0 180.0 lBl.0 0.0 

0. 0 0 0.0 0 
ATOMIC NUtlBERSi 2P= 2’3. ZT= 92. ZCa121.4 7 
NEUTRGN NUtlEERS: NP= 34. NT=146. N&180. 3.0 189 149 0.55 4714 18.9 242.5 0 0 0 180.0 183.0 0.0 

4.0 232 199 0.74 5444 21.8 210.1 0 0 0 180.0 183.0 0.0 

0. 0 0 0.0 0 
0. 0 0 0.0 0 

APrr1/3= 3.979 AT**l/3= b.197 
REUUCED MASS NUMBER= 49.X1 AP+AT=AC:=301. 

4.5 284 224 0.83 5775 23.1 198.0 0 0 0 10.0 180.0 0.0 

1NTERAC:TION RADIUS RINT=14. It fm RO= 1.39 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 4.31 CT= 7.16 CT+CP=11.4Y c- 2.69 

5.0 315 249 0.92 S@ 24.4 187.9 0 0 0 l50.0 180.0 0.0 
5.5 347 274 1.01 6387 25.b 179.1 36 bb 0 157.3 149.b 11.3 
6.0 378 299 1.10 671 26.7 171.5 115 592 197 112.4 97.2 33.8 
A.5 410 324 1.20 A945 27.8 lb4.8 153 1035 182 92.3 77.3 43.9 
7.0 441 349 I.29 7208 28.8 I%.0 I92 1413 lb9 79.1 65.2 50.5 

0 0 0 0 0.00 
0 0 0 0 0.00 
0 0 0 0 0.00 
0 0 0 0 0.w 
0 0 0 0 0.00 

0 0 0 0 0.w 
126 221 75 17Cd 27.51 
205 173 127 561 8.60 
269 141 162 (08 6.24 
3-i-J 118 187 336 5.14 

0. 0 0 0.0 0 
0. 0 0 0.0 0 

0. 0 0 0.0 0 
0. 2 13 1.0 3 

77. 4 17 1.3 A 
B3. 5 I9 1.5 8 
89. 5 22 1.7 10 

EQUIVALENT SHARP SURFACE RADII Lfml: 7.5 473 374 1.38 74b2 29.8 153.4 221 1741 150 69.5 56.7 55.3 371 102 207 293 4.47 95. A 
HP= 4.53 RT= 7.30 

24 1.9 12 
8.0 534 399 1.47 7X@ 30.8 148.5 247 2028 140 42.1 53.4 58.9 415 8-3 223 2b3 4.01 101. A 26 2.1 14 

C:OULOMB RADII Cfm3: 
RCP= 4.45 RC.T= 6.98 RC=RCP+RCT=l 1.42 

8.5 536 423 1.54 794b 31.8 lU.l 270 2280 139 56.2 45.4 61.9 45l 79 237 240 3.66 106. 7 28 2.2 lb 
9.0 P7 448 1.65 8177 32.7 140.0 291 2505 131 51.4 41.3 b4.3 496 71 248 2.23 3.40 112. 7 30 2.4 18 
9.5 599 473 1.75 8403 33.b 136.3 311 27Ob 124 47.4 38.0 bb.3 535 A4 258 2M 3.18 117. 8 31 2.5 19 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=1.438+2P+ZT/r for r:,RC 
VClr)=VC+K+r+*n for rs:RC 
VO= 467.07 MeV k= .25724 n=2.560 
VC:(RINTl= 27Cl.9 MeV 

10.0 630 498 1.04 8022 34.5 132.8 329 2886 118 43.9 35.2 48.0 572 58 267 197 3.00 123. 8 33 2.b 21 
10.5 AA2 523 1.93 = 35.3 129.6 347 3050 112 41.0 32.8 b9.5 bC8 54 m  187 2.05 128. 9 34 2.7 23 
11.0 b93 548 2.02 W45 34.1 12b.7 3b4 3198 107 38.4 J).7 70.8 b43 
11.5 725 573 2.11 9250 3b.9 123.9 zW 3334 la3 3b.l 23.8 71.9 678 
12.0 7% 598 2.21 94% 37.7 121.3 395 3458 98 34.1 27.2 72.9 713 

FISSION-TKE= 254. nev 
ASYMM. FISSION-TKE= 1517. MaV 

LIQUID DROP PARAMETERS: 
GAMMA= Cl.887 lleV/fmrcS PROX-FACTOR= 3O.W MeV 
L-RLU= 0 (ROTATINQ LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 4.11 MeV/Zr,Z 

13.0 819 b48 2.39 9838 39.3 Ill.5 424 3678 91 33.7 24.4 74.b 781 
14.0 C@2 697 2.57 10213 (0.8 112.3 451 38M 84 21.9 22.2 76.0 848 
15.0 945 747 2.76 lC674 42.2 108.5 477 4027 79 25.6 20.3 77.2 914 
16.0 1008 797 2.94 10924 43.6 l&5.0 501 4172 74 23.7 18.8 78.2 980 
17.0 1071 247 3.13 112b3 44.9 101.9 524 4290 A9 22.0 17.4 79.0 1045 

MASS EXCESSES CMcV/c+rZ7: 
PROJECTILE: -65.2 TARQET: 47.2 
COMPOUND NUCLEUS: 221.5 

FUSION RELATED PARAMETERS: 
R-BARRIER-12.69 fm V(RBl= 281.9 MeV 
Q-VALUE= -239.5 MeV 

18.0 1134 897 3.31 11592 4b.2 99.0 547 4410 65 20.5 lb.3 79.7 1110 
19.0 1197 946 3.49 11913 47.5 96.4 W 4510 62 19.3 15.3 80.4 1175 
20.0 1260 996 3.68 lz?b 48.7 93.9 m9 4bO0 59 18.1 II.4 80.9 1239 
25.0 is75 1245 4.60 ia 54.5 84.0 682 4942 47 14.0 11.1 83.0 1559 
30.0 1890 I494 5.52 15013 59.7 76.7 7b5 5170 39 11.5 9.1 84.3 1878 

50 283 irS 2.n iii 9 36 ii9 ii 
46 290 171 2.M 138. 10 37 3.0 26 
43 297 IA4 2.50 1u. 10 39 3.1 27 

38 309 153 2.23 154. II 41 3.3 30 
34 320 144 2.19 IM. 12 U 3.5 33 
31 337 13b 2.07 115. 12 46 3.7 35 
2% 340 129 1.97 184. 13 49 3.8 20 
26 319 124 l.BB 194. 14 51 4.0 40 

24 J5B 119 1.81 B3. 15 53 4.2 43 
22 3bb 114 1.74 213. 15 5$ 4.3 45 
21 374 110 1.68 222. ib 58 4.5 47 
lb 412 95 1.45 2b7. 19 68 5.2 57 
12 447 65 1.29 310. 23 70 5.8 45 

35.0 2205 1743 6.44 lbm b4.5 71.0 839 5332 33 9.7 7.7 85.2 2195 10 4m 77 1.18 3Jl. 26 88 b.3 
40.0 2520 1993 7.35 17382 68.9 t&4 907 5454 29 8.4 6.6 65.8 2511 9 511 71 1.09 389. 29 97 6.8 
45.0 2835 2242 8.27 WA4 73.1 b2.b 970 9519 26 7.4 5.8 86.3 X!7 8 540 A7 1.02 424. 33 106 7.3 
50.0 3150 2491 9.19 19404 77.0 59.4 1037 5b24 23 6.6 5.2 9.7 3143 7 w A3 0.96 4%. 36 115 7.7 L-CRITICAL= b6. 

kV/u lw It@” - ILVIC 1,‘. -- 45 Bb Ib *r de9 de, w LV I*” - nra WJ -lw- I !& - 
-----__ -----_-- ------ --- _----_-_----I__ 
f=MR.ECTILE T=T#(GR C=UWUlB a?01I(IcLEIyI8mlEn (PQYRmPOINTQKSNNRff#ssL=W m  b3cu 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

#273 74 Gc on 12 c 

------------------------------------------- 
PARANETERS INDEPENDENT OF BOMBARDING ENERGY 

ATONIC NUMBERSI ZP= 32. ZT= 6. ZC= 38.4Sr1 
NEUTRON NUMBERS: NP= 42. NT= 6. NC= 48. 

CIp**1/3= 4.198 AT*+l/3= 2.289 ELSCAT C 9 des 
REDUCED MASS NUNBER= 10.33 AP+AT=AC= 86. 

INTERACTION RADIUS RINT=iO.lJ fa RO= 1.56 fm 

NATTER HALF-DENSITY RADII Cfmlr 
CP= 4.60 CT= 2.12 CT+CP- 6.72 c= 1.45 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.80 RT= 2.52 

COULOHB RADII Cfml: 
RCP= 4.66 RCT= 2.51 RC=RCP+RCT= 7.18 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=l.438+ZP+ZT/r for r>RC 
VC(r)=VO-K+r+in for t-CRC 
vo= 52.72 MeV K= .069x! l-0=2.701 
VCtRINT)= 27.2 HeV 

FISSION-TKE- 57. Ilev 
ASYMM. FISSION-TKE= 30. MeV 

LIQUID DROP PARAMETERS: 
GAtBlA= 0.929 MeV/fm*+Z PROX-FACTOR= 14.95 MeV 
L-RLD= 79 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 18.70 M&‘/Z**2 

MASS EXCESSES CMeV/c+*21: 
PROJECTILE: -73.6 TARGET: 0.0 
COMPOUND NUCLEUS: -85.1 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.20 fn V(RB1= 27.9 II& 
Q-VALUE= 11.5 MeV 
L-CRITICAL= 42. 

1.0 74 IO 0.30 31% 2.3 
2.0 1* 21 0.76 4519 3.2 
3.0 m  31 1.14 5s3l 3.9 
4.0 296 41 1.52 b3% 4.5 
4.5 p3 4b 1.71 bTsl 4.8 

5.0 370 52 1.m 7152 5.0 
5.5 407 57 2.09 no2 5.3 
40 444 b2 2.28 7836 5.5 
b.5 481 b7 2.47 8157 58 
7.0 518 72 2.M 84bb 6.0 

7.5 555 77 2.55 8765 6.2 
8.0 592 83 3.04 9053 a.4 
8.5 b3 88 3.23 9353 6.6 
9.0 bbb 93 3.42 9605 b.8 
9.5 703 98 3.61 9870 7.0 

10.0 740 103 3.80 10127 7.1 
10.5 m  108 3.99 la379 7.3 
11.0 814 114 4.18 I%25 7.5 
11.5 851 119 4.37 lceb5 7.7 
12.0 888 I24 4.56 lll# 7.8 

13.0 9b2 134 4.94 11554 8.1 
14.0 10% 145 5.31 1199b 8.5 
15.0 1110 155 5.69 124X 8.7 
lb.0 1184 lb5 6.07 12831 9.0 
17.0 1Z54 176 b.45 13229 9.3 

18.0 1332 1% b.83 13616 9.6 
19.0 14Ob 1% 7.21 13993 9.8 
20.0 148 207 7.59 14361 10.1 
25.0 1050 258 9.49 lbm 11.3 
33.0 2220 310 11.39 17635 12.4 

35.0 2s90 361 13.29 19073 13.4 
40.0 2960 413 15.19 2o(lb 14.3 
45.0 ma 4b5 17.03 2lb83 15.1 
50.0 370 516 18.98 22886 16.0 

30.2 
21.4 
17.5 
15.1 
14.3 

13.5 
12.9 
12.3 
11.9 
11.4 

11.0 
10.7 
10.4 
10.1 
9.8 

9.6 
9.3 

0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

14 450 266 103.3 9.3 38.3 156 66 156 54 7.62 ,134. 0 0 2.0 3 
27 1187 844 54.9 7.3 40.5 262 * 255 26 3.93 w. 4 14 2.2 3 
31 1427 lOb3 49.0 6.3 65.5 3M 2l 293 22 3.36 273. 5 lb 2.3 4 

35 lb18 1223 42.0 5.5 b9.0 34? 23 329 20 2.99 303. 5 19 2.4 4 
39 1773 133 36.0 4.9 71.6 330 I9 363 18 2.71 LU4. 6 21 2.5 4 
42 1%2 Mb2 32.7 4.4 73.6 42l 17 39b lb 2.50 360. 7 23 2.6 5 
45 2010 is4 29.5 4.0 75.3 4bb 15 420 15 2.31 5% 7 25 2.7 5 
40 2103 lb33 26.8 3.7 lb.6 S3 13 4M 14 2.20 420. 8 26 2.8 5 

51 2183 153 24.6 3.4 77.7 543 12 491 14 2.46 444. 8 29 2.9 b 
53 2253 1441 22.8 3.1 78.6 581 11 522 13 1.98 414. 9 33 3.0 6 
54 23l4 135b 21.2 2.9 79.4 619 10 553 12 1.90 503. 9 32 3.0 6 
58 230 1282 19.8 2.7 80.1 651 9 583 12 1.82 533. 10 33 3.1 b 
60 2417 1213 18.b 2.6 80.7 694 9 bl4 12 1.n 555. 10 35 3.2 7 

62 2441 1152 17.5 2.4 81.3 732 8 b44 11 1.69 5Bs. 11 36 3.3 7 
b4 2500 1097 lb.5 2.3 81.7 769 8 bl4 11 I.44 bl4. I1 35 3.3 7 

9.1 bb 2536 1048 15.7 2.2 82.2 807 7 1M 10 1.59 635. 12 39 3.4 8 
8.9 b0 2568 1402 14.9 2.1 a.6 844 7 i’34 10 1.54 6b4. 13 41 3.5 8 
8.7 70 2590 

8.4 74 2651 
8.1 Tl 2b9b 
7.8 81 2135 
1.b 84 2?b9 
7.3 87 27% 

7.1 902825 
6.9 93 2848 
6.8 96 2870 
b.0 108 2949 
5.5 120 3w 

5.1 139 3039 
4.8 140 3067 

960 14.2 2.0 32.9 881 7 7M 

886 13.0 1.8 83.5 9% 6 824 
823 11.9 1.7 84.0 1331 5 383 
768 11.1 1.5 84.5 1105 5 942 
720 10.3 1.4 84.8 1179 5 1001 
bm 9.6 1.3 55.2 1254 4 IObO 

b40 9.1 1.3 85.5 1323 4 1118 
bOb 8.6 1.2 85.7 1402 4 1177 
57b 8.1 1.1 86.0 1476 4 1225 
4bl b.4 0.9 8b.8 1847 3 1526 
384 5.3 0.7 87.4 2218 2 1814 

327 4.5 0.6 87.8 2568 2 2102 
288 3.9 0.5 88.0 2958 2 2388 

10 1.50 693. 13 42 3.5 8 

9 1.42 741. 14 45 3.7 9 
9 1.36 793. 15 48 3.8 9 
9 1.31 844. lb 51 3.9 10 
8 I.26 900. 17 54 4.1 10 
0 1.21 9%. 18 56 4.2 10 

8 1.17 W9. 19 59 4.3 11 
7 1.13 X54. 20 61 4.4 11 
7 1.10 10%. 21 b4 4.5 12 
6 0.n 12X’. 26 76 5.0 14 
6 0.88 157b. 31 88 5.5 15 

5 0.81 1787. 3b 100 5.9 
5 0.75 195.3. 41 111 b.3 

4.5 149 3389 256 3.5 0.5 88.3 3329 1 2671 5 0.71 21%. 16 122 b.7 
4.3 198 31% 2s 3.1 0.4 88.4 3bw 1 2959 4 0.U 2105. 51 133 7.0 
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ATOMIC NUMBERS: ZP= 32. ZT= 8. ZC= 40. (Zr1 
NEUTRON NUMBERS: NP= 42. NT= 8. NC= 50. 

AP**l/3= 4.198 AT+*l/3= 2.520 ELSCAT Cl2 des 
REDUCED MASS NUMBER= 13.16 AP+AT=AC= 90. 

INTERACTION RADIUS RINT=l0.40 fm RO= 1.55 fm 

NATTER HALF-DENSITY RADII Cfmli 
CP= 4.60 CT= 2.42 CT+CP= 7.02 C= 1.59 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.80 RT= 2.78 

COULOMB RADII Cfml: 
RCP= 4.66 RCT- 2.78 RC=RCP+RCT= 7.45 

BSS-COULOMB POTENTIAL CM&l: 
VC(~1=1.438+ZPrZT/r for r>RC 
VC(r)=VO-K+r**n for r<RC 
VO= 68.33 MeV K= .09866 n=2.617 
VC(RINT)= 35.4 MeV 

FISSION-TKE= 60. nev 
ASYMM. FISSION-TKE= 39. II& 

LIQUID DROP PARAMETERS: 
GAMMA= 0.931 MeV/fm*oZ PROX-FACTOR= 18.56 MrV 
L-RLD= Bl (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 14.77 MeV/Z**2 

MASS EXCESSES TMeV/c*+Zl: 
PROJECTILE: -73.6 TARGET: -4.7 
COMPOUND NUCLEUS: -88.9 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.39 fn V(RB)= 36.5 McV 
Q-VALUE= 10.5 nev 
L-CRITICAL= 51. 

1.0 74 13 0.37 3195 2.9 40.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.03 0. 0 0 0.0 0 
2.0 148 26 0.74 4519 4.1 285 0 0 0 180.0 190.0 0.0 0 0 0 0 0.M) 0. 0 0 0.0 0 
3.0 2D 39 1.12 837 5.0 23.3 17 391 108 109.0 12.4 35.5 1% 84 1% 72 8.49 176. 2 5 2.1 3 
4.0 296 53 1.49 b395 5.8 20.2 24 Ill7 849 61.0 9.7 5915 251 45 243 35 4.12 232. 4 14 2.4 4 
4.5 33 99 1.67 b784 b.1 19.0 40 1U IOb3 50.6 8.4 44.7 293 35 182 30 3.50 261. 5 17 2.5 4 

5.0 no bb 1.86 7152 6.4 iao 45 l&i9 1233 43.3 1.3 68.4 341 29 317 27 3.10 287. 5 19 2.6 5 
5.5 401 72 2.44 7502 6.7 17.2 50 18% 1373 37.8 6.5 71.1 382 25 351 24 2.81 316. 6 22 2.7 5 
6.0 444 79 2.23 7836 7.0 lb.5 54 1944 14% 33.6 5.8 73.2 422 22 385 22 2.59 3%. 7 24 2.8 5 
6.5 481 83 2.42 818 7.3 15.8 54 2061 1588 30.3 5.3 74.9 (62 19 414 21 2.41 369. 7 26 2.9 6 
7.0 518 92 2.60 84M 7.6 15.2 62 21Y 1491 27.b 4.8 76.2 501 17 444 19 2.2l 397. 8 28 3.0 b 

7.5 555 W 2.79 8745 7.9 14.7 44 2247 1392 25.3 4.4 77.4 539 lb 474 18 2.15 426. 8 29 3.1 6 
8.0 592 105 2.97 %53 8.1 14.3 69 2322 1Pg 23.4 4.1 18.3 518 14 503 17 2.01 U9. 9 31 3.2 7 
8.5 629 112 3.1b 9Z3 0.4 13.8 72 2388 1228 21.1 3.8 79.2 bib 13 503 17 1.95 m.  9 P 3.3 7 
9.0 bbb 118 3.35 9605 8.6 13.4 75 2447 1160 20.3 3.6 79.9 65) 12 562 lb 1.87 4W. 10 35 3.4 8 
9.5 703 125 3.53 9870 8.9 13.1 m  2500 1099 19.0 3.3 83.5 692 11 5% 15 1.80 526. IO 36 3.5 8 

10.0 740 132 3.72 10127 9.1 12.7 81 2547 1044 17.9 3.2 81.0 730 10 619 15 1.74 951. 11 38 3.6 8 
10.5 li7 123 3.90 14379 9.3 12.4 84 2589 994 lb.9 3.0 81.5 lb7 10 b47 14 1.68 575. 11 39 3.6 9 
11.0 814 145 4.09 10625 9.5 12.2 86 2628 949 lb.0 2.8 82.0 8t6 9 675 14 1.0 602. 12 41 3.7 9 
11.5 651 151 4.28 10865 9.8 11.9 W 2b63 908 15.2 2.7 82.4 842 9 704 14 1.59 b29. 12 43 3.8 9 
12.0 888 158 4.4b 11100 10.0 11.6 91 2696 870 14.5 2.6 82.7 830 8 732 13 1.54 449. 13 u 3.9 10 

13.0 9b2 171 4.33 11556 10.4 11.2 96 2753 Bm 13.3 2.3 83.4 954 8 787 13 1.47 703. 14 47 4.0 10 
14.0 13% 184 5.21 11996 10.8 10.8 101 ZBOI 745 12.2 2.2 83.9 1029 7 843 12 1.4 747. 15 50 4.2 11 
15.0 1110 L97 5.54 12420 11.1 10.4 1CG i8U b9b 11.3 2.0 54.3 1104 6 898 11 1.34 ml. lb 53 4.3 11 
lb.0 1184 210 5.95 12331 11.5 10.1 lop ZBBO b52 10.5 1.9 84.7 llm b 953 11 1.29 843. 17 56 4.4 12 
17.0 1259 224 6.32 13Z9 11.9 9.8 113 2913 614 9.9 1.7 85.1 1253 5 IO@ 11 1.24 894. 18 SB 4.b 12 

18.0 1332 257 b.69 1816 12.2 9.5 117 2942 503 9.3 l.b 85.4 1327 5 I%3 10 1.29 93b. 19 bl 4.7 13 
19.0 14% lso 7.04 13393 12.5 9.2 121 2967 549 8.7 1.6 85.6 1401 5 1117 10 1.17 PBB. 20 44 4.8 13 
20.0 1480 263 7.U 143bl 12.9 9.0 125 2999 522 8.3 1.5 35.9 1475 5 lrn 10 1.13 1027. 21 M 4.9 14 
25.0 1654 329 9.30 lb077 14.4 8.1 141 3078 417 6.5 1.2 8b.7 1344 4 lU2 9 1.00 1250. % 79 5.5 lb 
30.0 2220 395 11.15 17435 15.8 7.4 1% 3135 348 5.4 1.0 87.3 2217 3 1710 8 0.90 1459, 31 91 6.0 18 

35.0 2590 w 13.01 19073 17.0 6.8 170 3176 298 4.6 0.8 87.7 2588 2 1977 7 0.83 lb%. 36 103 6.5 
40.0 2960 526 14.81 20116 18.2 6.4 153 3337 261 4.0 0.7 @.O 2953 2 2242 7 0.77 1838. 40 115 6.9 
45.0 333 592 lb.R 21683 19.3 6.0 1% 3230 232 3.5 0.b 88.2 3X8 2 25M b O.l2 2w7. 45 12b 7.3 
50.0 3100 bE4 18.59 22886 20.3 5.7 2% 3249 208 3.2 0.6 88.4 36% 2 2770 b 0.68 21%. 50 137 7.1 

n&vu llcv lkv - llevtc l/h -- I J d &¶ *r *r llrv tkv fw - nn lkvikv-!kv- 
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w275 74 G? on 27 Al 

______-___--__----_------------------------ 
PCIRRl4ETERS INDEPENDENT OF BOHSARDXNG ENERGY 

ATOMIC NUHBERS: ZP= 32. ZT= 13. ZC= 45.(Rh) 
NEUTRON NUMBERS: NP= 42. NT= 14. NC= 56. 

AP**l/3= 4.198 FLT*rl/3= 3.000 ELSCAT <21 das 
REDUCED MASS NUHBER= 19.78 ~P+AT=AC=lOl. 

INTERACTION RADIUS RINT=lO.PS fm RO= 1.52 fm 

MATTER HfiLF-DENSITY ReDI Ifml: 
CP= 4.60 CT= 3.05 CT+CP= 7.64 F= 1.33 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.SO RT= 3.35 

COULOMB RADII Cfml: 
RCP= 4.66 RCT= 3.32 RC=RCP+RCT= 7.99 

BSS-COULOMB POTENTIF)L CMeVl: 
VC<r)=1.43B*ZP*ZY/r for r>RC 
VC(r)+O-K+r**n for r<RC 
vo= 104.70 McV K= .16053 ne. 514 
VC(RINT)= 54.7 MeV 

FISSION-TKE= 49. mev 
ASYHM. FISSION-TKE= 57. McV 

LIQUID DROP PCIRAMETERS: 
GAMMA= 0.932 McV/fm++Z PROX-FACT’3R= 21.45 MeV 
L-RLD= 86 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 9.95 MeV/Z*tZ 

MASS EXCESSES CMeV/c*+23: 
PROJECTILE: -73.6 TPIRGET: -20.6 
COMPOUf.lD NUCLEUS: -87.0 

FUSION RELATED PCIRQMETERS: 
R-BPIRRIER- 9.81 fm VCRS)= 56.9 II&J 
Q-VALUE= -7.3 nev 
L-CRITIC0L= 72. 

i.0 222 ii 1.0% 5537 ii 37.8 W 314 126 118.1 21.2 39.9 94 12% 94 136 10.31 1%. 0 0 2.0 4 
4.0 2% W 1.45 b395 8.7 32.8 52 1198 850 64.0 15.8 58.0 231 65 217 59 4.Y m.  4 1s 2.4 5 
4.5 333 89 1.63 b784 9.2 30.9 42 1490 1091 52.8 13.4 63.6 281 52 237 50 3.76 229. 5 18 2.5 6 

5.0 370 99 1.81 7152 9.7 29.3 71 ll2-2 12$4 )5.1 11.6 b7.5 321 43 291 U 3.31 B. 5 21 2.7 b 
5.5 407 109 1.99 7502 10.1 27.9 78 1911 1442 39.3 10.2 70.3 371 36 322 40 2.99 2n. 6 23 2.0 7 
6.0 444 119 2.17 783b 10.b 26.7 85 zob8 14%h 34.9 9.1 72.5 413 31 39 36 2.75 303. b 25 3.0 7 
b.5 461 129 2.35 8157 11.0 25.7 91 2201 1371 31.4 8.3 74.3 453 28 385 34 2.56 324. 7 27 3.1 8 
7.0 518 138 2.53 84bb 11.4 24.0 97 2315 k273 28.6 7.5 75.7 493 25 407 32 2.40 349. 8 29 3.2 % 

7.5 595 148 2.71 8765 11.8 23.9 103 2413 1188 26.2 b.9 76.9 533 22 433 3l 2.27 370. 8 31 3.3 9 
8.0 592 1% 2.69 9053 12.2 23.2 LOB 24W 1114 24.2 b.4 77.9 572 20 4S9 29 2.11 395. 9 33 3.5 9 
8.5 629 168 3.07 pp3 12.6 22.5 113 2575 1049 22.5 5.9 78.8 610 19 485 27 2.06 415. 9 35 3.6 IO 
9.0 bbh 178 3.23 9605 13.0 21.8 118 2642 Wo 21.0 5.b 79.5 b49 17 510 26 1.9u 439. 10 37 3.7 10 
9.5 703 188 3.43 9870 13.3 21.3 123 2702 938 19.7 5.2 80.2 687 16 5% 25 1.91 4b4. 10 39 3.8 10 

10.0 140 193 3.61 10127 13.7 20.7 127 275b 891 18.5 4.9 80.7 715 15 999 24 1.84 4e3. II 40 3.9 11 
10.5 777 206 3.80 1@379 14.0 20.2 131 2605 849 17.5 4.6 81.3 763 14 %4 24 1.78 567. 11 42 4.0 11 
11.0 814 218 3.99 lob15 14.4 19.8 13b 2850 810 lb.6 4.4 81.7 801 13 608 w 1.72 52s. 12 44 4.1 12 
11.5 ES1 227 4.lbloBb5 14.7 19.3 140 2890 775 15.7 4.2 82.1 838 13 b32 22 I.67 549. I2 IS 4.2 I2 
12.0 888 237 4.34 11100 15.0 18.9 144 2927 743 15.0 4.0 82.5 8H 12 63b 22 1.0 567. 13 47 4.3 13 

13.0 9b2 257 4.70 llsd 15.6 18.2 151 2993 685 13.7 3.6 83.2 951 11 703 20 1.95 614. 14 50 4.4 13 
14.0 103b 277 5.06 11996 16.2 17.5 158 3049 b3b 12.6 3.4 83.7 102b 10 750 20 1.47 b51 15 53 4.6 I4 
IS.0 1110 297 5.42 12420 16.8 lb.9 lb5 3097 594 11.7 3.1 84.2 1101 9 w7 19 1.41 692. lb 56 4.8 15 
lb.0 1184 317 5.78 12831 17.3 lb.4 172 3140 557 10.9 2.9 84.) 1176 8 W3 18 1.3b 730. 17 59 4.9 lb 
17.0 1259 336 b.14 13229 17.8 

18.0 1332 356 6.51 13616 18.4 
19.0 1106 37b 6.87 13+93 18.9 
20.0 14w 396 7.23 143bl 19.3 
25.0 1854 495 9.04 16077 21.b 
33.0 m  593 10.84 17635 23.7 

35.0 2590 b92 12.65 19u73 25.6 
40.0 29&l 791 14.4b 10116 27.4 
45.0 3330 %W lb.27 21683 29.0 
50.0 37tQ 989 18.07 2S5 a,,.6 

15.9 179 3171 

15.4 165 3210 
15.0 191 3240 
14.b 196 3267 
13.1 a3 3367 
12.0 247 3434 

11.1 26E 2482 
10.4 269 3JL8 
9.8 307 3545 
9.3 325 3557 

524 10.2 2.7 84.9 1250 8 889 

4% 9.6 2.6 S.2 1325 7 935 
w 9.0 2.4 65.5 1399 7 981 
445 8.5 2.3 85.7 1474 b 1026 
356 b.7 1.8 8b.b 1845 5 1251 
297 5.5 1.5 87.2 22lb 4 1474 

17 1.31 715. 18 b2 5.1 lb 

17 1.27 811. 19 65 5.3 17 
lb 1.23 84b. 20 67 5.4 18 
lb 1.19 891. 21 70 5.5 18 
14 1.05 1073. 25 83 6.2 II 
13 0.95 1239. 30 96 b.8 24 

2% 4.7 1.3 87.6 2587 3 
22l 4.L 1.1 87.9 2%7 3 
19S 3.6 1.0 88.2 3327 3 
178 3.3 0.9 88.4 3b5a 2 

lb94 
I913 
2131 
2317 

12 0.87 1408. 35 IOB 7.4 
11 0.51 1545. 39 120 7.9 
10 0.76 IbW. 44 131 8.4 
10 0.72 182(. 48 142 8.8 

U276 74 Ge on 46 Ca 

------------------------------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: .ZP= 32. ZT= 20. ZC= 52. (Te) 
NEUTRON NUMBERS: NP= 42. NT= 20. NC= 62. 

AP*rl/B= 4.15‘8 AT**l/3= 3.420 ELSCLIT (32 des 
REDUCED MASS NUMBER= 25.96 AP+AT=AC=114. 

INTERACTION RADIUS RINT=11.39 fm HO= 1.49 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 4.hO CT= 3.59 CT+CP= 8.1Y C= 2.02 

EQUIVC)LENT SHARP SURFIICE RFIDII ifml: 
HP= 4.80 RT= 3.85 

COULOMB RADII Cfml: 
RCP= 4.46 RCT= 3.84 RC=RCP+RC:T= X.50 

BSS-COULOMB POTENTIAL CM&l: 
‘JC(r)=1.43%xZP*ZT/r for r>RC 
VC(r)=VO-Krrrrn for r<RC 
VO= 152.20 MeV it= .22705 “=2.4.x> 
VC(RINTI= SO.8 MeV 

FISSION-TKE= 82. MoV 
ASYMM. FISSION-TKE= 78. MeV 

LIQUID DROP PARCIMETERS: 
GAMtb&= 0.939 HeV/fmrt*Z PROX-FACTOR= 23.7% MeV 
L-RLD- 84 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PCIRAHETER C= 7.66 M&J/Z*+2 

MASS EXCESSES iMaV/c~+23: 
PROJECTILE: -73.6 TCIRGET: -33.0 
COMPOUND NUCLEUS: -82.1 

FUSION RELATED PARAMETERS% 
R-SARRIER=iO.20 fm V(RB)= 84..5 MeV 
W-VALUE= -24.5 MeV 
L-CRITICAL= 87. 

1.0 74 26 0.32 3195 5.7 100.8 0 0 0 1m.o lax0 0.0 0 
2.0 148 52 0.64 4519 8.0 71.3 0 0 0 laR0 lea.0 0.0 0 

3.0 222 78 0.96 y531 9.8 53.2 0 0 0 183.0 lW.0 0.0 4.0 29b 104 1.29 b?75 11.4 50.4 61 93l bO5 79.3 25.8 50.4 1: 
4.5 333 117 1.45 6784 12.0 47.5 76 1286 PO1 64.0 21.4 58.0 248 

5.0 370 130 1.61 7152 12.7 45.1 89 1570 1138 53.8 18.3 63.1 301 
5.5 407 143 1.77 75M 13.3 43.0 100 1802 1332 4b.b lb.0 bb.7 349 
b.0 444 156 1.93 m  13.9 41.1 110 1994 1213 41.1 14.2 69.5 394 
6.5 481 lb9 2.09 8157 14.5 39.5 119 2157 1148 36.8 12.7 71.b 437 
7.0 518 182 2.25 84M 15.0 38.1 127 2Bb l&b 33.3 11.5 73.4 479 

7.5 S5 195 2.41 8765 15.6 36.8 135 2417 955 3Q.4 10.6 74.8 5?0 
8.0 592 208 2.57 90% lb.1 35.b 143 2522 932 zB.0 9.7 76.0 560 
8.5 629 221 2.73 9311 16.6 34.6 150 2615 877 25.9 9.0 77.0 bO0 
9.0 Mb 234 2.89 9M6 17.0 33.b IS7 2698 829 24.2 8.4 n.9 639 
9.5 703 247 3.05 9870 17.5 32.7 lb3 2772 )85 Z.6 7.9 78.7 67% 

10.0 740 260 3.21 10127 18.0 31.9 170 2sJB 74b 21.3 7.4 79.4 717 
10.5 777 273 3.3710379 18.4 31.1 176 2898 710 ?o.l 7.0 80.0 M 
11.0 814 286 3.53 10625 18.8 30.4 lE7 2953 h78 19.0 b.b 84.5 194 
Il.5 651 299 3.70 l@b5 19.3 29.7 187 3X2 M8 18.0 6.3 81.0 W2 
12.0 ES3 312 3.86 Ill00 19.7 29.1 193 p18 621 17.2 6.0 81.4 870 

13.0 962 333 4.18 11% 20.5 
14.0 lab 3M 4.50 1199h 21.2 
15.0 1110 389 4.82 12420 22.0 
lb.0 1184 415 5.14 11831 22.7 
17.0 use Ul 5.4b 13229 23.4 

18.0 lm 4b7 5.78 13616 24.1 
19.0 14Ob 493 6.10 13993 24.0 
20.0 1487 5l9 b-43 143bl 25.4 
25.0 ias0 b49 8.03 lm 28.4 
30.0 WiQ 7w 9.M 17635 31.1 

27.9 203 3123 574 15.7 5.5 82.2 946 
26.9 213 3197 Sn 14.4 5.0 82.8 1021 
2b.0 223 3257 497 13.3 4.7 83.3 1096 
25.2 232 33l9 4bb 12.4 4.3 83.8 1171 
24.4 241 = UB 11.6 4.1 84.2 1246 

23.8 250 3396 414 10.9 3.8 M.6 1321 
23.1 251 3433 392 10.3 3.6 84.9 1396 
22.5 26b 34u 373 9.7 3.4 65.2 ibm 
20.2 3U3 3590 ZPB 7.6 2.7 %b.2 1843 
18.4 335 3b73 248 b.3 2.2 86.9 2214 

50 2580 909 11.25 19073 33.b 17.0 365 3132 213 5.3 1.9 87.3 2565 
40.0 2960 1039 12.65 if46 35.9 lS.9 3% 3nb 186 4.6 1.6 87.7 2956 
45.0 3330 1168 l4.Y 21683 39.1 15.0 419 3811 lb5 4.1 1.4 87.9 3326 
50.0 37W I?98 16.07 z2BBb 40.3 14.3 443 3838 149 3.7 1.3 88.2 3691 

IIcY/” I*” I*” -- hUIC l/f. - d d d kr drr * lkv 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.03 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

110 174 107 5.48 184. 3 14 2.4 5 
85 222 86 4.38 m.  4 l7 2.5 b 

b9 2bO 73 3.75 215. 5 20 2.7 7 
56 293 B 3.34 248. b 23 2.9 7 
5) 322 59 3.03 2b8. b 25 3.0 8 
u 349 %I 2.90 287. 7 ia 3.2 9 
33 374 51 2.61 3b7. 7 30 3.3 IO 

35 399 48 2.16 32%. 8 32 3.5 10 
32 422 46 2.33 347. 8 34 3.6 11 
29445 43 2.22 369. 9 34 3.7 11 
27 167 42 2.12 287. 10 37 3.8 12 
25 483 40 2.M 4w. 10 39 3.9 12 

w 511 3% 1.96 425. 11 41 4.1 13 
21 532 37 1.90 4477. II 43 4.2 13 
20553 36 1.83 w. 12 44 4.3 14 
19 571 35 1.78 484. 12 46 4.4 14 
18 594 24 1.73 SW. 13 48 4.5 15 

lb b3 32 1.M M. 13 51 4.7 16 
15 675 31 1.56 572. 14 54 4.9 17 
14 715 29 1.49 &13. 15 n 5.1 17 
13 754 ZB 1.43 M7. lb b0 5.2 18 
12 793 27 1.38 tea. 17 b3 5.4 \9 

II 831 26 1.33 713. 18 64 5.6 m  
10 870 25 1.29 7U. 19 68 5.7 21 
10 90% 25 1.25 775. 20 71 5.9 22 
7 1095 22 1.10 937. 25 W 6.6 2, 
6 128l 19 0.99 1Oeb. 29 97 7.3 ** 

5 1162 18 0.91 u23. 34 109 7.9 
4 lb42 17 0.85 1348. 39 121 8.4 
4 18-m lb 0.W 14S9. 42 132 9.0 
3 1997 15 0.75 1579. 47 143 9.5 

~- 
ntv llt” -- n.5 kU -#It* kv - 
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74 Ge on 5.5 Fe 74 8e OI 56 h 74 OI on 5b Fe 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOIIIC NUMBERS: ZP= 32. ZT= 26. ZC= 5S.tC.e) 
NEUTRON NUMBERS: NP= 42. NT= 30. NC= 72. 

AP*+1/33 4.198 AT**i/J= 3.826 ELSCAT (49 des 
REDUCED MASS NUMBER= 31.88 AP+AT=AC=130. 

INTERACTION RADIUS RINT-11.83 fm HO= 1.47 fm 

HATTER HALF-DENSITY RADII LfmlF 
CP= 4.60 CT= 4.12 CT+CP= 8.71 C= 2.17 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.80 RT= 4.35 

COULOMB RADII Cfnl: 
RCP= 4.46 RCT= 4.27 RC=RCP+RCT= 8.93 

BSS-COULOMB POTENTIAL CMeVlr 
VC(r)=1.438rZPitZT/r for r>RC 
VC(r)=VO-Kirrrn for r<RC 
vo= 188.72 HaV K= .2602b rF2.443 
VC(RINT)= 101.1 MeV 

FISSION-TKE= 93. MeV 
ASVMM. FISSION-TKE= 92. M@V 

LIQUID DROP PARAMETERS: 
GAMMA= 0.932 MeV/fn++Z PROX-FACTOR= 25.43 MeV 
L-RL5= 85 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 6.30 M&J/Z**2 

MASS EXCESSES CMeV/c**Zl: 
PROJECTILE: -73.6 TARGET: -61.4 
COMPOUN5 NUCLEUS: -79.1 

FUSION RELATED PARAMETERS: 
R-BARRIER=lO.62 fm V(RB)= 105.8 MeV 
Q-VALUE= -55.9 nev 
L-CRITICAL= 103. 

1.0 74 32 0.32 3195 7.0 131.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 148 M 0.63 4519 9.9 92.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 222 Pb 0.55 5537 12.1 75.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 296 128 1.2b 6393 13.9 bS.5 75 929 #3 P.4 34.3 48.8 170 126 152 I44 5.90 lb2. 3 14 2.1 5 
4.5 333 143 I.42 6781 14.8 61.8 55 1320 929 bb.1 27.9 55.9 236 97 201 114 4.65 181. 4 17 2.3 6 

5.0 370 159 I.53 7152 15.6 58.6 111 1632 1191 55.5 23.6 b2.3 291 79 238 97 3.96 19% 5 20 2.5 7 
5.5 407 175 1.73 7502 lb.4 55.9 126 1897 119 47.9 20.4 bb.0 341 bb 269 86 3.51 217. 5 Z-3 2.1 8 
6.0 444 191 1.89 78% 17.1 53.5 139 2099 1163 42.2 18.0 a.9 BB 5b 296 78 3.18 235. b 26 2.9 9 
b.5 481 207 2.05 819 17.8 51.4 150 2278 1074 37.7 lb.2 71.1 432 49 320 72 2.93 2%. 7 28 3.1 10 
7.0 518 223 2.21 84bb 18.4 49.5 lb1 2431 997 31.1 14.6 72.9 474 U 243 b7 2.74 Z’2. 7 30 3.2 10 

7.5 5% 23 2.S 8765 19.1 47.8 172 25M 930 31.2 13.4 74.4 516 39 3M 63 2.57 28p. 8 32 3.4 11 
8.0 592 155 2.52 9053 19.7 4b.3 181 2680 872 23.7 12.3 73.7 5% 36 385 bo 2.u 3%. 8 34 3.5 12 
8.5 629 271 2.68 9333 20.3 44.9 190 27a 821 26.6 11.4 76.7 596 23 465 57 2.32 322. 9 36 3.6 13 
9.0 bbb 287 2.84 9605 20.9 43.7 199 2374 775 24.7 10.b 77.6 b36 30 424 54 2.22 341. 9 38 3.8 13 
9.5 703 303 2.99 9870 21.5 42.5 207 2955 734 23.2 10.0 78.4 675 28 u3 52 2.13 351. 10 40 3.9 14 

10.0 740 319 3.15 10127 27.0 41.4 215 3028 698 21.8 9.4 79.1 714 2b 4bl 50 2.03 372. 10 41 4.0 15 
10.5 777 33 3.31 10379 22.6 40.4 223 3094 &4 20.5 8.3 79.7 753 24 479 48 1.98 391. 11 43 4.1 15 
11.0 814 351 3.4710625 23.1 39.5 231 3154 b2.4 19.4 8.4 80.3 791 23 497 47 1.91 40b. I1 45 4.3 lb 
11.5 851 367 3.62 10865 23.6 38.6 238 3B9 bo7 18.4 7.9 80.8 83b 21 514 45 1.85 421. 12 44 4.4 17 
12.0 888 393 3.78 11100 24.2 37.8 245 3259 

13.0 9b2 414 4.10 11566 25.1 35.3 259 3343 
14.0 1036 44b 4.41 11996 2b.l 35.0 271 3424 
15.0 1110 478 4.73 12m 27.0 33.8 294 3490 
lb.0 1184 510 5.04 12331 27.9 32.8 255 3548 
17.0 lzu, 542 5.36 1x29 23.7 31.8 307 3399 

18.0 1232 574 5.67 13616 29.6 30.9 318 3644 
19.0 14a 606 5.w 13993 30.4 30.1 328 3@4 
20.0 14&l b38 b.33 14361 31.2 29.3 338 37% 
25.0 1850 797 7.88 lb077 24.9 2b.2 385 3858 
30.0 mo 956 9.Y 17635 39.2 23.9 427 39% 

35.0 iS5Q 1116 11.03 I%‘3 41.2 22.1 4b5 4015 
40.0 2960 1275 12.61 2Wlb 44.1 20.7 501 4Ob4 

581 17.5 7.6 81.2 8h8 

537 lb.0 6.9 82.0 944 
498 14.7 b.3 82.6 1019 
4b5 13.6 5.9 83.2 1095 
436 12.7 5.4 33.7 1170 
410 11.8 5.1 84.1 1245 

387 11.1 4.8 84.4 1320 
367 10.5 4.5 84.8 1395 
349 9.9 4.3 Es.1 1169 
279 7.8 3.4 86.1 1342 
232 6.4 2.B 86.8 2213 

199 5.4 2.3 87.3 i5H 
174 4.7 2.0 87.b 29% 

20 531 u 1.80 439. 12 48 4.5 17 

18 5M 42 1.71 4b7. 13 51 4.7 19 
17 599 40 1.u 499. 14 54 4.9 20 
15 632 38 1.56 529. 15 57 5.1 21 
14 bb4 37 1.49 560. lb bO 5.3 22 
13 697 35 l.U 589. 17 63 5.5 23 

12 728 34 1.39 618. 18 M 5.6 24 
11 760 33 1.34 Mb. 19 b9 5.8 25 
11 791 32 1.30 b74. 19 71 6.0 26 
8 945 28 1.15 810. 24 &( 6.8 30 
7 1055 25 1.03 923. 2a 97 7.4 34 

b 1243 23 0.951043.321W 8.1 
5 1388 22 0.88 1153. 37 120 8.7 

45.0 333 1434 14.18 21bs3 4b.8 19.5 533 4102 155 4.2 1.8 07.9 3326 4 1532 20 0.83 1253. 41 132 9.2 
50.0 3700 1594 15.76 22886 49.3 18.5 564 4132 139 3.8 1.6 83.1 3696 4 lb74 19 0.78 1344. 45 142 9.7 

Y278 74 Ge on 63 cu 

PARAMETERS INDEPENOENT OF BOMBAR5ING ENERGY 

ATOMIC NUHBERS: ZP= 32. ZT= 29. ZC= 61.(Pm) 
NEUTRON NUMEERSI NP= 42. NT= 34. NC= 76. 

AP*ri/3= 4.198 AT**l/3= 3.979 ELSCAT (58 des 
REDUCED MASS NUMBER= 34.03 AP+AT=AC=137. 

INTERACTION RADIUS RINT=l2.00 fin RO= 1.47 fn 

MATTER HALF-DENSITY RA511 Cfmli 
CP= 4.60 CT= 4.31 CT+CP= 8.91 C= 2.23 

EQUIVALENT SHARP SURFACE RA511 Cfml: 
HP= 4.80 RT= 4.53 

COULOME RA511 Cfml: 
RCP= 4.66 RCT= 4.45 RC=RCP+RCT= 9.11 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VC(r)=VO-K+rc*n for rcnc 
VO= 206.51 McV K= .27350 n=2.440 
VC(RINT)= 111.2 MeV 

FISSION-TKE= 100. McV 
ASVMM. FISSION-TKE= 99. nev 

LIQUID DROP PARAMETERSI 
GAMMA= 0.931 MeV/fm*+2 PROX-FACTOR- 26.04 MeV 
L-RLD= 83 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 5.92 M&‘/Z**2 

MASS EXCESSES CMeV/c*+Zl: 
PROJECTILE: -73.6 TARGET: -65.2 
COMPOUND NUCLEUS: -74.2 

FUSION RELATED PARAMETERS: 
R-BARRIERsl0.77 Cm V(RB)= 116.4 HeV 
Q-VALUE= -64.4 McV 
L-CRITICAL= 107. 

------- -____-_-___---_-__-_~---~~--~~~~~~~~~~ 

Euu El.88 ml ECWK P k EM UWsolwIXf’,SWoIWJ lP-l.TEF’4f’R-OTEFWETA’ TN, EfRE”--ENTEWlCLT 

1.0 74 34 0.31 3195 7.4 14b.l 0 0 0 180.0 180.0 0.0 0 0 0 
2.0 148 b8 0.61 4519 10.5 lC3.3 0 0 0 180.0 180.0 0.0 0 0 0 
3.0 222 102 0.92 5537 12.9 84.4 0 0 0 180.0 180.0 0.0 0 0 0 
4.0 29b 136 1.22 6395 14.9 73.1 76 844 527 87.b 39.4 16.2 195 141 137 
4.5 333 153 1.38 6784 15.8 t-9.9 99 1258 874 b9.7 31.7 55.1 225 108 169 

5.0 370 170 1.53 7152 l&b 65.3 117 1s 1151 3.2 26.6 b0.9 283 87 228 
5.5 407 187 1.68 7502 17.5 62.3 133 1858 1213 50.1 22.9 b4.9 3?4 73 259 
6.0 444 204 1.84 7g)b 18.2 39.7 147 2@3 1112 U.1 20.2 b&O 382 b2 % 
6.5 481 221 1.99 8157 19.0 37.3 lb0 2273 102b 39.3 18.0 70.3 427 51 310 
7.0 518 23 2.14 84U 19.7 55.2 172 2435 95.3 35.5 lb.3 72.2 470 48 332 

7.5 595 255 2.29 8765 20.4 53.4 181 2576 889 32.4 14.9 73.8 512 43 353 
8.0 592 272 2.45 9B3 21.1 51.7 194 2699 8?A 29.8 13.7 75.1 553 39 372 
8.5 629 289 2.M) 9233 21.7 50.1 204 2808 785 27.6 12.7 lb.2 593 36 391 
9.0 bbb 3X 2.75 9bO5 22.3 48.7 214 2904 741 25.7 11.8 77.2 b33 33 410 
9.5 703 323 2.91 9870 22.9 47.4 223 2990 702 24.0 11.0 78.0 b73 30 428 

10.0 740 HO 3.06 10127 23.5 4b.2 232 3ob8 bb7 2.6 10.4 78.7 712 28 u5 
10.5 777 357 3.21 l&379 24.1 45.1 240 3138 635 21.3 9.8 79.4 751 2b 4b3 
11.0 814 374 3.37 10625 24.7 U.l 248 3202 b& 20.1 9.2 79.9 789 25 479 
11.5 851 391 3.321CW 23.2 43.1 2% 32bO 580 19.1 8.8 80.4 828 23 4% 
12.0 888 W 3.67 11100 25.8 42.2 2b4 3313 556 18.2 8.3 80.9 BM 22 511 

13.0 962 U2 3.98 11956 26.8 40.5 278 3407 513 1b.b 7.6 81.7 942 20 543 
14.0 1036 476 4.28 11996 27.8 39.1 292 34B 476 15.2 7.0 82.4 1018 18 5Ei 
15.0 1110 510 4.59 1242x? z8.8 37.7 306 m  444 14.1 6.5 83.0 1093 17 b&5 
lb.0 1184 544 4.89 12831 29.8 36.5 319 3b19 417 13.1 6.0 33.5 1169 15 b36 
17.0 1258 578 5.24 13X29 30.7 35.4 331 3673 392 12.2 5.6 83.9 12U I4 b& 

18.0 1332 613 5.51 13616 31.6 3J.4 343 3721 370 11.5 5.3 M.3 1319 13 695 
19.0 1106 b47 5.81 13993 32.4 33.5 W JIM 351 10.8 5.0 84.6 1394 12 725 
20.0 1483 681 6.12 143bl 33.3 32.7 365 3802 333 10.2 4.1 84.9 1168 12 754 
25.0 la50 851 7.65 16077 37.2 29.2 416 3948 26 8.0 3.7 8.0 IWl 9 896 
30.0 ZZIO 1021 9.18 17635 400.8 26.7 4b2 4Mb 222 6.6 3.0 S5.7 2213 7 lw5 

25.0 2590 1191 10.71 15’073 U.0 24.7 Sm 4115 190 5.b 2.6 97.2 it.84 6 1171 
40.0 2960 1361 12.24 3V4lb 47.1 23.1 541 4167 166 4.9 2.2 37.6 2% 5 1x6 
45.0 333 IS31 13.77 21b83 49.9 21.8 577 4207 148 4.3 2.0 87.8 3325 5 1437 
50.0 3700 1701 15.30 ?Z@d 52.6 20.7 b10 4239 133 3.9 1.8 88.1 3696 4 1568 

0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.m 0. 0 0 0.0 0 

171 6.36 154. 3 13 2.0 5 
132 4.90 172. 4 17 2.3 6 

111 4.13 190. 5 20 2.5 7 
5% 3.M 207. 5 23 2.7 8 
88 3.28 224. b 25 2.9 9 
81 3.02 241. 7 23 3.0 10 
76 2.81 257. 7 30 3.2 II 

71 2.M 273. 8 32 3.3 12 
67 2.50 232. 8 34 3.5 12 
M 2.37 307. 9 ‘3b 3.6 13 
61 2.27 323. 9 38 3.8 14 
59 2.17 3%. 10 39 3.9 15 

56 2.09 353. 10 kl 4.0 lb 
54 2.02 3m. 11 43 4.1 lb 
53 1.95 385. 11 45 4.3 17 
51 1.69 399. 12 46 4.4 18 
49 1.84 41b. 12 43 4.5 18 

47 1.71 443. 13 51 4.7 20 
45 1-M 474. lk 54 4.9 21 
43 1.9 523. 15 57 5.1 22 
41 1.52 532. lb 60 5.3 23 
39 1.46 560. 17 63 5.5 24 

38 1.41 593. 17 M 5.7 25 
37 1.37 615. 18 68 5.8 26 
36 1.33 Ml. 19 71 b.0 27 
31 1.16 765. 23 S4 6.8 32 
28 1.E S3. 28 Pb 7.5 34 

26 0.96 990. 32 108 8.1 
24 0.W 1096. 36 lz0 8.7 
23 0.84 1181. 40 131 9.3 
21 0.79 1283. U 142 9.8 

- “,S kV iw- LV - 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

***++******C*****~**************************~**** ~~~~~--~-,-,~~,*,*,~‘~ 
w79 74 Ge on 92 MO 

------------------------------------------- 

PARCIMETERS INDEPENDENT OF BONBAROING ENERGY 
------------------------------------------- 

ATOMIC NUMBERS: ZP= 32. ZT= 42. ZC= 74.(W ) 
NEUTRON NUMBERS: NP= 42. NT= 50. NC:= 92. 

APwt1/3= 4.1Y8 AT*cl/B= 4.514 
REDUCED tlASS NUMBER= 41.01 AP+AT=AC=l&. 

INTERACTION RADIUS RINT=12.58 fm HO= 1.44 fin 

MhTTER HALF-DENSITY RADII Cfmli 
C:P= 4.60 C:T= 5.00 CT+C.P= 3.60 C= 2.40 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 4.80 RT= 5.20 

COULOMB RADII Cfml: 
RCP= 4.66 RCT= 5.08 RC=RC:P+RCT= “,74 

RSS-COULONS POTENTIAL CM&l: 
VC(r1=1.438rZPrZT/r for r>RC 
VC(r)=VO-Krr+xn for r<RC 
VO= 279.43 McV K= .30724 n=2.449 
VC(RINT)= 153.7 MeV 

FISSION-TkE= 129. NeV 
ASYMM. FISSION-TC!E= 127. MeV 

LIQUID DROP PAR&NETERS: 
GAMN& 0.932 MeV/fmr*2 PKOX-FACTOR= 28.05 MeV 
L-RLD= 74 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 4.95 M&/Z**2 

MASS EXCESSES CNeV/cr+21: 
PROJECTILE: -73.6 TARGET: -87.5 
COMPOUND NUCLEUS: -4l.V 

FUSION RELfiTED P&R&METERS: 
R-SPIRRIER=lI 29 fm 
Q-VALUE= . 

V(RB)= 161.1 NcV 
-119.2 NeV 

L-CRITICAL= 116. 

_--_-__-_~__-_-__---~-~~-~-~-~~~-~~~~~~---~~~~~~~~~-~~~~~~~-~~~~~~~~- 

El/u ELM ml Eullw P k ETA LMXSWlWSfSUS(po1W-LP W-LTEP-WET-47EpolXETA’ TW E-EREN--MmPMl 
_---______--_______---~-~~-~--~-~~~~~~~~~~.--~~~~~~--~~-~.--~~~~~~~--~~~~~~~~.~~~~~~~--~ 

1.0 74 41 0.27 3195 9.0 211.6 0 0 0 180.0 180.0 0.0 0 0 0 0 4.00 0. 0 0 0.0 b 
2.0 14% 82 0.53 4519 12.7 L49.b 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 222 123 0.80 5637 1J.S 122.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 v 4.0 0 
4.0 236 IA4 1.07 63% 17.9 105.8 5A 320 73 124.0 M.5 28.0 6% m  57 420 11.41 129. 1 9 1.5 3 
4.5 333 185 1.m AJM 19.0 59.8 B 844 510 91.2 51.9 U.4 lb5 1t$ 1% 244 A.57 144. 3 14 ,,% 5 

5.0 370 2% 1.33 7152 20.1 94.6 124 12bl 860 73.8 41.6 53.1 m  132 I%4 189 5.09 159. 4 1% 2.6 6 
5.5 407 226 1.47 7502 21.0 90.2 149 1601 970 b2.3 34.9 5%.% 2% 10% 221 IM! 4.30 173. 5 21 2.3 8 

6.0 444 24b I.60 7836 22.0 86.4 lb9 1885 889 54.1 30.2 62.9 353 91 251 141 3.JY 187. 5 24 2.5 9 
6.5 4%1 2bJ 1.73 815l 22.9 83.0 187 2124 821 47.9 26.7 bb.1 403 7% 27) 128 3.43 201. b 26 2.7 10 
7.0 518 287 I.87 &(M 23.7 80.0 203 23-29 7b2 42.9 23.9 68.5 UP b9 297 117 3.16 215. 7 29 2.8 11 

7.5 55 308 2.00 8765 24.b 17.3 21% 2507 711 3.0 21.7 70.5 494 Al 317 109 2.94 7 31 229. 3.0 li 
8.0 592 3.3 2.14 9063 25.4 74.8 233 2M2 bb7 35.7 19.8 72.2 537 56 3-35 IQ3 2.Jb 243. % 33 3.2 13 
8.5 A29 349 2.27 9333 26.2 72.6 24b 2799 bm 32.9 18.3 73.b 579 5% 352 97 2.bl 257. 8 35 3.3 14 
9.0 bb4 369 2.40 9bO5 26.9 JO.5 258 2971 593 30.5 17.0 74.7 Am 46 368 92 2.4% 270. 9 X 3.5 15 
9.5 Jo3 390 2.54 9870 27.b 68.7 271 3030 561 28.5 15.8 75.8 MI 42 34 P 2.37 283. 9 36 3.6 lb 

10.0 740 410 2.67 10127 28.4 bb.9 282 3128 533 24.7 14.8 76.7 701 39 3py 85 2.P 16 46 PA. 3.7 17 

10.5 T?7 431 2.8010379 29.1 65.3 293 3216 5&S Zi.1 13.9 77.4 741 36 413 81 i.19 10 42 3W. 3.9 1% 
11.0 814 451 2.941062$ 29.8 63.8 m  3297 185 23.7 13.2 78.1 780 34 427 79 2.11 11 43 323. 4.0 18 
11.5 651 tJ2 3.07 10865 30.4 62.4 314 3370 4M 22.5 12.5 78.8 819 32 441 Jb 2.04 33S. II 45 4.1 19 
12.0 888 492 3.2OillW 31.1 61.1 324 3437 444 21.4 11.8 79.3 &% 30 454 74 I.% ti 348. 12 4.2 20 

13.0 9A2 5.33 3.4J 1184 32.3 56.7 343 m  416 19.4 10.B %@.3 93s 27 w 70 1.87 372. 12 5(, 4.5 22 
14.0 1035 574 3.74 11996 33.b 56.6 361 365% 381 17.8 9.9 81.1 1011 25545 Ah 1.7% 3s. 13 53 4.7 23 
15.0 1110 Al5 4.00 124a 34.7 54.6 37% 3747 355 lb.4 9.1 81.8 1088 22 52y A3 1.70 4m. 14 55 4.9 25 
lb.6 11%4 656 4.2J 12831 35.9 52.9 395 3824 33j 15.3 8.5 82.4 II&3 21 553 bb 1.63 u5. 15 5% 5.1 it. 
17.0 1258 b9J 4.5413229 37.0 51.3 411 3892 314 14.2 7.9 a.9 I2Y, 19 577 5x 1.56 466. lb AI 5.3 28 

18.0 1332 738 4.113616 38.1 49.9 426 3953 Bb 13.4 7.4 83.3 1314 18 bo(I 56 1.51 4w. 17 M 5.5 :9 
19.4 14& 779 5.47 13993 39.1 4&b Ul Urn7 280 12.6 7.0 %3.J 1389 17 b23 54 1.4 1% ab 513. 5.6 :* 
m.0 14%0 820 5.34143bl 40.1 47.3 456 4055 2M 11.9 b.b %4.1 IW 14 A45 52 1.41 5X2. 1% A9 5.8 32 
25.0 1850 1025 b.b7ltNJ U.9 42.3 520 4240 213 9.3 5.2 %5.3 1838 12 J55 46 1.23 64. 22 82 b.b 37 
30.0 2220 lm 8.01 17635 49.1 38.6 57% 43b4 17J 7.6 4.2 9.2 2214 10 %ba 41 1.11 733. 2b 94 7.3 43 

35.0 2390 1435 9.3419073 53.1 35.8 631 4451 152 A.5 3.~ %b.% 2W 8 Ybi 3 1.02 827. 30 105 Y.0 
40.0 2960 lb49 10.68 2Mlb 56.7 33.5 bJ9 4517 13 5.b 3.1 87.2 2953 7 IO63 35 0.94 914. M llb %.A 
45.0 33)o 1%4b12.01 21bgr 40.2 31.5 725 456U 11% 5.0 2.B 87.5 3324 A llbl 33 0.89 992. 38 I27 0.1 
50.0 37CQ 2051 13.3522@6 63.4 a.9 lb7 4bO9 l&5 4.5 2.5 87.8 ?A94 b la% 31 a.%4 l&3. 42 137 9.b 

#2X0 74 Ge on 1oe as 

---__-_---_--______-____________________--- 
PAR&METERS INDEPENDENT OF EtONEICIRDING ENERGY 
-_-_____-___----___-____________________--~ 

ATOMIC NUMBERS: ZP= 32. ZT= 47. ZC:= 79.(h) 
NEUTRON NUNBERS: NP= 42. NT= 61. NC=103. 

w**1/3= 4.1YS AT*rl/S= 4.7A.2 
REUUCED NASS NUNBER= 43.91 aP+aT=aC=182. 

INTERACTION RADIUS RINT=lZ.85 fm HO= 1.43 fm 

MFlTTER HALF-DENSITY RADII Cfmli 
CP= 4.60 CT= 5.32 CT+CP= 9.92 C= 2.47 

EQUIVALENT SHCIRP SURFACE R&D1 I C fml : 
HP= 4.80 RT= 5.50 

C’GULGNE RADII Cfnl: 
RCP= 4.66 HCT= 5.34 RC=RCP+RCT=lO.C~O 

EISS-COULONB POTENTIAL CMeVl: 
VC(r)=1.438iZP*ZT/r for r>RC 
VC(r)=VO-Kcrc+n for r<RC 
VU= 304.39 NeV K= .30984 n=Z 454 . 
VC(RINT)= 168.4 MeV 

FISSION-TKE= 140. tlev 
ASYMN. FISSION-TKE= 135. NeV 

LIQUID DROP PARANETERS: 
GANNCI= Cl.922 NeV/fm*+Z PROX-FfiCTOR= 28.59 NeV 
L-RLD= 77 (ROTCITING LIQUID DROP LINIT) 
STIFFNESS PARANETER C= 4.14 N&/Z++2 

MASS EXCESSES CNcV/cc+Zlr 
PROJECTILE: -73.6 TBRGET: -87.6 
CONPOUND NUCLEUS: -28.4 

FUSION RELLITED PCIRANETERS: 
R-BI)RRIER=11.54 fm V(RB)= 17,S.l NeV 
Q-vaLuEI -132.8 NcV 
L-CRITICAL= 122. 

--_____-_-____-_____-------------.---------------------.-----~~---------~~----.--~~~~~~~~----~~~.~.-~~--~ 

R./u ELA0 ECll EOU&t p k ETA UblX SUM SFU3 W-Cl! W-Lp W-L1 W-W ET-01 EFUik ETA’ Tlyl E-ER a--EN TDP RI.1 
---_-_-_-----__-----------------..------------------.--.-.--~~~~~-~-~~-~~-----...~~~~-~~~~.-..~~~~~~~~~-~- 

1.0 74 u 0-a 3195 9.b 236.8 0 0 0 190.0 ID.0 0.0 0 6 0 0 u.00 0. b V 0.6 0 
2.0 I49 88 0.52 4519 13.6 167.5 b 0 0 180.0 180.0 0.0 4 0 0 0 0.w 0. 6 0 0.0 0 
3.0 222 132 0.7% 5537 lb.b 136.7 b 0 0 180.0 wO.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 296 176 I.M bS% 19.2 118.4 50 217 b 134.6 91.4 22.7 53 243 41 581 14.47 0. 1 9 1.4 3 
4.5 333 II 1.17 6784 20.4 111.6 10 777 455 96.1 59.8 41.9 155 178 121 29% 7.14 132. 3 14 1.? 5 

5.0 370 2% 1.30 7152 21.5 105.9 133 IW 828 77.1 47.0 51.5 ?31 139 173 ?19 5.3 145. 4 1% 2.0 J 
5.5 407 242 1.43 7502 22.5 101.0 159 1% 929 b4.A 39.2 57.b B4 113 210 lB3 4.5! 1%. 5 21 2.2 % _ _ 
A.0 444 263 1.56 J%3b 23.5 9b.7 181 lw 852 56.1 33.7 61.9 349 -95 iii iii 3.95 171. 5 24 2.4 9 
6.5 4%1 285 1.70 8157 24.5 92.9 201 2144 78 49.5 29.7 65.2 399 82 2b3 145 3.5!, 1%4. L 2h 2.6 1, 
7.4 518 337 1.a %4bb 23.4 89.5 219 2363 

7.5 555 329 1.1 %7&s 26.3 
8.0 5% 351 2.09 9053 27.2 
8.5 bm 373 2.22 93-23 28.0 
9.0 AA4 395 2.35 9605 28.8 
9.5 JO3 417 2.4% 9%?0 29.6 

10.0 740 439 2.bl 10127 3.4 
10.5 7/J 461 2.74 10379 31.1 
11.0 814 183 2.87 lM25 31.9 
11.5 851 505 3.00 Ice65 32.6 
12.0 888 527 3.13 IllDo 33.3 

9.5 236 2552 
83.7 252 2718 
81.2 2bh 2854 
78.9 ZBlr 2994 
JA.8 294 3111 

74.9 336 3215 
73.1 31% 3310 
71.4 330 339b 
b9.8 342 3474 
68.4 s2 5546 

13.0 9b2 571 3.39 11554 34.6 
14.0 103, 615 3.65 1199b 35.9 
15.0 1110 659 3.91 12420 37.2 
16.0 11%4 703 4.17 12831 3.4 
17.0 lm 747 4.43 lm 39.6 

le.4 1332 73u 4.b9 1P16 40.7 
19.0 14Ob %34 4.9b 13593 41.9 
a.0 1480 87% 5.11 14361 43.0 
25.0 I- 109% 6.52 16017 4.0 
3.0 Z20 1317 1.82 17635 52.6 

35.0 2590 153 9.13 19oJ3 56.8 
40.0 2960 1756 10.4320(14 60.7 
45.0 3330 1976 11.74 21683 b4.4 
54.0 3700 2196 13.04 PsBb 67.9 

455.7 373 3613 
b3.3 393 3782 
Al.1 412 3876 
59.2 4m 3959 
57.4 440 4032 

55.B 464 #A 
54.3 4m 41s 
53.0 M 4206 
47.4 56% 4444 
43.2 b31 1535 

44.0 A89 4ba 
37.4 I42 4700 
35.3 7% 4754 
33.5 @a 479% 

__-__-_-__ 
hV/u Nrv kV - Nrvtr 1,h -- .a d 

Jm 44.4 1.6 67.8 U7 71 .a34 

681 400.2 24.0 b9.9 4% a3 303 
b39 3.8 22.0 J1.b 535 57 3m 
601 33.9 20.2 73.0 5n 52 336 
568 31.5 18.7 74.3 Al9 47 351 
538 29.3 17.5 75.3 644 43 345 

511 27.5 lb.4 7b.3 7M 40 379 
486 25.9 15.4 77.1 7s 36 391 
464 24.4 14.5 77.0 779 35 404 
444 23.1 13.7 78.4 81% 33 416 
42b 22.0 13.1 79.0 857 31 428 

393 m.0 
365 18.3 
344 lb.9 
319 15.7 
300 14.) 

284 13.7 
269 12.9 
ES 12.2 
m4 9.5 
170 7.R 

Mb 6.7 
127 5.8 
113 5.1 
102 4.6 

-___--- 
.b dcr 

II.9 80.0 934 28 451 
10.9 Bo.9 1011 25 474 
14.0 8i.b 1067 23 49b 
9.3 82.2 llb3 21 517 
8.7 82.7 lxs m  538 

8.1 83.1 1314 18 559 
7.1 83.5 13By 17 579 
7.2 %3.9 1464 lb 5w 
5.7 65.2 1838 12 h95 
4.7 %b.l 2210 10 787 

3.9 86.7 2562 6 876 
3.4 87.1 2953 7 9b4 
3.0 87.4 3324 A 1049 
2.7 87.7 3b94 A 1133 -__-------__.---_-______ 
des drr hV tkv Ncv 

133 3.27 197. 7 ?x 2.8 1: 

124 3.01 :w. 7 3% 2.9 13 
lib 2.85 221. 8 32 3.1 15 
110 :.A9 233. 8 34 3.3 IC 
104 2.56 245. 4 1 3.4 17 
99 2.44 23. 9 33 3.5 16 

95 2.34 2b9. IO Sy 2.7 19 
92 2.25 281. 10 41 3.8 ;9 
88 2.17 293. 10 43 3.9 21 
%A 2.10 3M. II 44 4.0 22 
83 2.03 315. 11 44 4.2 ?3 

7% 1.92 337. 12 49 4.4 25 
74 1.82 3bl. 13 52 4.b 2b 
71 1.74 382. 14 55 4.8 28 
A0 1.67 402. 15 57 5.0 30 
AS 1.u 424. lb 60 5.2 31 

A3 1.5) 446. lb 63 5.4 32 
41 1.49 4& 17 & 5.b 34 
59 1.44 4%b. 1% &a 5.7 35 
51 1.Z 578. 22 W b.3 42 
46 1.14 MY. 2b 92 7.2 47 

42 1.04 752. 30 103 7.9 
39 0.97 826. 34 114 8.4 
37 0.91 (40. 37 125 9.0 
35 0.6 9bJ. 41 135 9.5 

-_ nrr rev -I!&- ncv -- 

Emi 74b 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

W281 74 Gc on 140 Cc 

------------------__----------------------- 

PAWMETERS INDEPENDENT OF BOMBARDING ENERGY 
-___---______-__________________________--- 

CITGMIC NUMBERS: ZP= 32. ZT= 58. ZC= 90. (Th) 
NEUTRON NUMBERSC NP= 42. NT= 82. N&124. 

AP+*l/3= 4.15’8 AT*rl/3= 5.192 
REDUCED MASS NUMBER= 48.41 FIP+AT=AC=214. 

INTERACTION RADIUS RINT=13.31 fm RO= 1.42 fm 

MATTER HALF-DENSITY RADII Cfmll 
CP= 4.60 CT= 5.87 CT+CP=10.47 C= 2.58 

EQUIVALENT SHARP SURFACE RADII Cfnl: 
RP= 4.80 RT= 6.04 

COULOMB RADII Cfmlr 
RCP= 4.66 RCT= 5.82 RC=RCP+RCT=10.48 

BSS-COULOMB POTENTIAL [M&l: 
VC(r)=1.438iZP*ZT/r for r>RC 
VC(r)=VO-K*r*cn for r<RC 
VO= 357.73 MeV K= .30954 n=2.472 
VC(RINT)= 200.5 MeV 

FISSION-TKE= 167. MeV 
ASYMM. FISSION-TKE- 153. MeV 

LIQUIn OROP PARAMETERS: 
GAMMA= 0.909 MeV/fmrr2 PROX-FACTOR= 29.45 MeV 
L-RL@= 70 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 4.23 M&J/Z+*2 

MASS EXCESSES CMeV/c*+21: 
PROJECTILE: -73.6 TARGET: -88.2 
COMPOUND NUCLEUS: 10.2 

FUSION RELATEU PARAMETERS: 
R-SARRIER=I1.96 fm V(RB)= 209.2 ! I& 
Q-VALUE= -171.9 MeV 
L-CRITICAL= 122. 

- ---- 
a/u EM Ecn Ecn/vc P k ETA LMXSUW%WSppcllIP-l.P 8f-lloh4pEl-97EWlXEl~’ WI E-EREN-DllDPIIIl 

1.0 74 48 0.24 3195 10.A 292.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 148 97 0.4s 1519 15.0 206.6 0 0 0 187.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 222 145 0.n 55.37 18.3 a.7 0 0 0 180.0 160.0 0.0 0 0 0 0 0.00 ‘0. 0 0 0.0 0 
4.0 296 194 0.97 6395 21.2 MA.1 0 0 0 180.0 lBo.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 3x3 218 1.09 A784 22.5 137.8 84 4ul 177 117.4 85.6 31.3 113 210 82 4a 10.13 113. 2 12 1.3 4 

5.0 370 242 1.21 7152 23.7 130.7 130 9AS A00 90.2 62.3 U.9 202 lb8 144 315 A.52 124. 3 16 LA A 
5.5 407 2bb 1.33 7%’ 24.8 124.A IM 1387 774 74.5 50.4 52.8 272 135 186 251 5.17 136. 4 20 1.9 7 
6.0 444 290 1.45 7836 25.9 119.3 192 1738 709 63.7 42.7 3.1 m  112 218 214 4.42 147. 5 22 2.1 9 
A.5 481 315 1.57 8157 27.0 114.6 216 2034 AS4 55.9 37.2 62.1 386 95 243 190 3.92 198. A 25 2.3 11 
7.0 518 339 1.69 8(M 28.0 110.5 Pe 2288 bO8 49.8 23.0 AS.1 435 83 2b4 173 3.56 169. A 27 2.5 12 

7.5 555 363 1.81 8765 29.0 lob.7 258 2503 567 U.9 29.7 A7.5 482 73 282 159 3.19 179. 7 29 2.7 14 
80 592 387 1.93 9053 29.9 103.3 277 2701 532 41.0 27.0 69.5 526 AA 29s 149 3.07 190. 7 31 2.8 15 
8.5 A29 411 2.05 9353 30.9 100.2 294 2871 500 37.A 24.8 71.2 570 59 313 140 2.88 200. 8 33 3.0 17 
9.0 AAA 43A 2.17 9605 31.8 
9.5 7W W 2.29 9870 32.6 

10.0 740 484 2.41 10127 33.5 
10.5 777 x4 2.54 la379 34.3 
11.0 814 533 2.M lob25 35.1 
11.5 851 557 2.78 iow5 35.9 
12.0 888 w 2.90 11tw 9.7 

13.0 962 A29 3.14 llsb 38.2 
14.0 103b A78 3.3 1199A 39.6 
15.0 1110 726 3.62 12410 41.0 
lb.0 flu 775 3.86 12831 42.4 
17.0 l?ss 823 4.10 I3229 43.7 

18.0 1332 871 4.35 13616 u.9 
19.0 14% 920 4.59 13993 4A.2 
x.0 1480 PA8 4.83 14361 47.4 
25.0 1850 1210 6.04 IA077 52.9 
33.0 2210 1152 7.24 17m 58.0 

35.0 2590 IA94 8.45 19073 62.6 
40.0 2960 1936 9.66 201iA 67.0 
45.0 3310 2179 10.87 2lb83 71.0 
50.0 3700 2421 12.07 22886 74.9 

97.4 311 3022 473 34.8 22.9 72.6 612 54 327 133 2.73 211. 8 35 3.1 18 
94.8 3% 3157 448 32.4 21.3 73.8 A53 5s 339 12A 2.60 2%. 9 36 3.3 24 

92.4 241 32% 425 30.3 19.9 74.8 A94 4A 351 121 2.49 231. 9 33 3.4 21 
90.2 355 3388 405 z8.5 18.7 75.8 734 43 363 116 2.39 241. 10 40 3.5 22 
88.1 %9 2487 387 26.9 17.6 7A.A 774 40 374 112 2.3) 251. 10 41 3.7 23 
8b.2 382 3579 370 25.4 IA.7 77.3 814 37 ?S5 IOB 2.22 261. 11 43 3.8 24 
84.4 595 3tA2 334 24.1 15.8 77.9 S53 35 3% 104 2.15 270. 11 44 3.9 26 

81.1 419 3910 327 21.9 14.3 79.1 931 31 415 9% 2.02 289. 12 47 4.1 2s 
78.1 u2 39% w 20.0 13.1 80.0 ICC8 2% 434 93 1.92 308. 13 So 4.3 30 
75.5 4A4 404A 283 18.5 12.1 80.8 1084 26 452 W 1.83 3% 13 33 4.A 32 
73.1 4@ 4142 266 17.1 11.2 81.4 1260 24 470 85 1.73 344. 14 % 4.7 34 
70.9 5% 42% 250 16.0 10.5 82.0 1236 22 487 81 1.68 362. 15 SB 4.9 36 

68.9 525 4301 234 15.0 9.8 82.5 1312 20 504 79 I.62 381. lb Al 5.1 37 
(7.0 543 43A8 224 14.1 9.2 83.0 1387 19 520 7A 1.56 397. 17 A3 5.3 39 
As.3 541 4429 212 13.3 8.7 a.4 HA.2 18 537 73 1.51 413. 17 AA 5.5 41 
59.4 M4 4b!S 170 10.4 A.8 84.8 18% 14 Al4 A4 1.32 49b. 21 m  A.2 18 
53.4 717 4811 141 8.5 5.6 ES.7 2209 11 As 51 1.18 570. 25 89 A.9 55 

49.4 783 4920 121 1.2 4.7 86.4 2581 9 7ba 52 1.04 A44. 29 loo 7.5 
4b.2 844 5002 1W A.3 4.1 86.9 295a 8 829 49 1.01 707. 32 110 8.1 
43.6 901 %A 94 5.5 3.A 87.2 3323 7 WA 46 0.94 7A9. 34 IZO 8.7 
41.3 954 5116 85 5.0 3.2 87.5 3694 A 962 43 0.89 331. 40 130 9.2 

W282 74 Ge on 154 Sm 

------------------------------------------- 
PARAMETERS INUEPENDENT OF BOMBARDING ENERGY 

74 a on 154 sa 74 b on 154 sa 

___-I----- _-----__ __--_-_--__-_--_---- 

a/u ELM Ecll ECWJC , k ETA LMXWWS@OSPCflW-LP Cf%TW-WEl-47EK9lIETA’ T&l E-EREN-ENlEWlLlT 

ATOMIC NUMBERS: ZP= 32. ZT= 62. ZC= 94. CPU) 
NEUTRON NUMBERS: NP= 42. NT= 92. NC=l34. 

AP++1/3= 4.198 ATx+l/3= 5.360 
REDUCELi MASS NUMBER= 49.98 AP+AT=AC=228. 

INTERACTION RADIUS RINT=13.49 fm HO= 1.41 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 4.60 CT= 6.09 CT+CP=10.69 C= 2.62 

EQUIVALENT SHARP SURFACE RADII Cfnl: 
RP= 4.80 RT= 6.25 

COULOMB RADII Cfml: 
RCP= 4.66 RCT= 6.00 RC=RCP+RCT=10.66 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=l.438xZP*ZT/r for ?>RC 
VC(r)=VO-K+rc+n for rCRC 
VO= 375.65 Me’.’ K= .30585 n=2.479 
VC(RINT)= 211.4 MeV 

FISSION-TKE= 177. nev 
ASYMM. FISSION-TKE= 159. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.895 MeV/fm+*2 PROX-FACTOR= 29.61 MeV 
L-RLU= 68 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 4.10 MrV/2*+2 

MASS EXCESSES CMeV/ci*23: 
PROJECTILE: -73.4 TARGET: -72.1 
COMPOUND NUCLEUS: 37. Cl 

FUSION RELATED PARAMETERS: 
R-BARRIER-12.12 fm V(RB)= 220.3 MeV 
Q-VALUE= -182.7 Met.’ 
L-CRITICAL= 122. 

1.0 74 50 0.24 3155 10.9 312.4 0 0 0 lsJ.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 148 100 0.47 4519 15.5 220.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 221 Is0 0.71 5537 18.9 183.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 296 200 0.95 A395 21.9 156.2 0 0 0 180.0 Iso.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 333 2% 1.M 67% 23.2 147.3 76 345 93 125.5 97.0 27.3 102 231 71 bo1 11.86 lob. 2 I2 1.2 4 

5.0 370 250 1.18 7152 24.4 139.7 Ii.9 88B 516 94.A 68.1 42.7 1% 175 136 35b 6.98 117. 3 lb 1.5 A 
5.5 407 275 1.30 7502 25.6 123.2 lb6 1331 722 77.5 54.5 51.2 267 140 180 277 5.43 127. 4 19 1.8 8 
A.0 444 300 1.42 7a 26.8 127.5 196 lb99 bA2 bb.1 45.9 56.9 328 116 212 235 4.59 138. 5 22 2.0 IO 
A.5 481 325 1.5) 8157 21.9 122.5 222 2011 A11 57.8 39.9 Al.1 362 W 237 207 4.05 148. A 24 2.2 12 
7.0 518 SO 1.65 84bA 28.9 118.1 245 2277 97 51.4 35.3 b4.3 

7.5 555 375 1.77 8765 29.9 114.1 267 2508 529 4b.3 31.7 M.8 
8.0 592 400 1.89 9063 30.9 110.5 2% 2710 496 42.2 28.8 68.9 
8.5 A29 425 2.01 9333 31.9 107.2 305 2887 4b7 38.8 2A.4 70.6 
9.0 AA4 450 2.13 9bt-6 32.8 104.1 322 3047 Ul 35.8 24.4 72.1 
9.5 703 475 2.25 9870 33.7 101.4 338 3189 418 33.3 22.7 73.3 

10.0 740 500 2.36 10127 34.6 93.8 351 3316 377 31.2 21.2 74.4 
10.5 777 525 2.48 10379 35.4 9b.4 3A9 3431 378 29.3 19.9 75.4 
11.0 814 950 2.60 10625 36.3 94.2 394 3536 361 27.6 18.7 7A.2 
11.5 A51 575 2.72 IWAS 37.1 92.1 3!% 3632 345 26.1 17.7 77.0 
12.0 888 Mx) 2.84 11100 37.9 90.2 411 3719 331 24.7 16.8 77.6 

13.0 962 m  3.07 115% 39.4 OA.A 437 3374 305 22.4 15.2 78.8 

433 85 254 188 3.67 1%. 6 27 2.4 14 

4m 75 275 173 3.38 1Aa. 7 a 2.6 15 
525 A7 291 161 3.14 178. 7 31 2.8 17 
SA8 Al 3S 151 2.95 188. 8 32 2.9 18 
All ?5 318 143 2.80 197. 8 34 3.1 h) 
A52 51 331 136 2.M 207. 9 36 3.2 21 

A93 47 342 130 2.54 21). 9 37 3.3 23 
734 43 353 125 2.44 22b. 10 39 3.5 24 
773 41 363 120 2.35 2%. 10 41 3.A 25 
813 38 373 116 2.26 245. 10 42 3.7 26 
852 36 383 112 2.19 253. 11 U 3.8 28 

93 32 402 la5 2.06 271. 12 4b 4.0 M 
14.0 103A 100 3.31 11996 40.9 83.5 4bl 4co7 283 20.5 13.9 79.7 1007 29 419 loo 1.95 289. 13 49 4.3 32 
15.0 1110 750 3.56 1243 42.3 80.7 484 4122 2b4 18.9 12.8 80.5 108( 2b 43b 95 1.86 306. 13 52 4.5 34 
IA.0 118( 8f10 3.78 12831 43.7 78.1 5CA 4223 248 17.5 11.9 81.2 llA0 24 153 91 1.73 323. 14 55 4.7 36 
17.0 1250 850 4.0213229 45.1 75.8 527 4311 m  16.4 11.1 81.8 1236 22 4b9 87 1.71 340. 1s 57 4.8 38 

18.0 1332 900 4.2A 13616 16.4 73.6 547 435U 2% 15.3 10.4 82.3 1311 21 4@ 84 1.M 356. lb A0 5.0 40 
19.0 1w 950 4.49 13993 47.7 71.7 567 44bl 209 14.4 9.7 82.8 1387 19 500 81 1.59 372. lb A2 5.2 42 
iQ.0 1483 100 4.73 14241 48.9 69.9 586 4524 1% 13.6 9.2 83.2 14b2 18 515 79 1.54 w. 17 A5 5.4 u 
25.0 1850 1250 5.91 lb077 54.7 62.5 A72 47&i 158 10.6 7.2 84.7 18% 14 587 A9 1.34 4b3. 21 7A A.1 52 
30.0 z?.?o 14w 7.09 17b35 59.9 57.0 749 4926 132 8.7 5.9 e5.A 2209 11 b!i5 A2 1.20 537. 25 89 A.8 58 

35.0 2990 1749 8.27 19073 64.7 52.8 818 SOW 113 7.4 5.0 85.3 2581 9 720 56 1.10 601. 28 98 7.4 
40.0 2960 1993 9.Y 29416 69.1 49.4 882 5126 99 A.4 4.3 8A.8 2952 8 783 52 1.02 AA% 32 108 8.0 
45.0 3330 2249 10.M 21b83 73.3 4b.A 942 5193 8% 5.7 3.8 87.2 3323 7 845 49 0.96 720. 35 118 8.5 
50.0 3700 2499 ii.82 ziwh n.3 u.2 993 524b 79 5.1 3.4 87.5 3594 A 905 4b 0.90 m.  39 128 9.0 

lwflu kv iw - WJIC l/h - 4l d d dcr de, de9 thv lld hV -- “,I hV uev- lkv -- 
-__-- __----_I_----- 

-1l.E T=TIvI I fT C=CUFUH DR DIYICLE#l SWEH MlEWINl WCENlER cfM3L=Lm m  744 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

*******C*++******I****~~~***~**~**~******~**~****~~~ 
Y283 74 Ge on 165 Ho 

PARAMETERS INDEPENDENT OF BOIIBCIRDING ENERGY 
--____-____--___________________________--- 

ATOMIC NUMBERS: ZP= 32. ZT= 47. ZC= 99.(Es) 
NEUTRON NUMBERS: NP= 42. NT= 9s. Nc=140. 

FIp**1/3= 4.198 AT**l/B= 5.485 
REDUCED MASS NUMBER= 5l.OY AP+AT=AC=239. 

INTERACTIGN RADIUS RINT=l3.63 fm FtO= 1.41 fm 

MATTER HCILF-DENSITY RADII Cfml: 
cP= 4.60 CT= 6.25 CT+cP=lO.SS r= 2.65 

EQUIVALENT SHARP SURFCICE RADII Cfal: 
RP= 4.80 RT= 6.41 

COULOMB RADII Cfml: 
RcP= 4.66 RC:T= 6.15 Rc=RC:P+RCT=lO.s1 

BSS-COULOMB PGTENTICIL CM&l: 
VC(r)=l.438*ZPcZT/r for r>Rc 
VC<r)=VO-k*rr*n for r<RC 
VO= 399.58 McV K= .305OY n=2.490 
VC(RINT)= 226.2 MeV 

FISSION-TKE= 191. MeV 
CISVMM. FISSION-TKE= 167. tlev 

LIQUID DROP PARC\METERS: 
GAMMA= 0.902 McV/fmrr2 PRGX-FACTGR= 30.01 MeV 
L-RLD- 60 (ROTATING LIQUID DRUP LIMIT) 
STIFFNESS PARAMETER C= 4.02 MeV/Z*xZ 

MASS EXCESSES CMcV/c++21: 
PROJECTILE: -73.6 TARGET: -63.7 
CGMPOUND NUC:LEUS: 63.8 

FUSION RELCITED PARhMETERS: 
R-BFIRRIER=l2.23 fn V(RB)= 235.8 MeV 
Q-VALUE= -201.2 MeV 
L-CRITICf+L= 115. 

74 se OI lb5 Ha 74 se 0” 165 Ho 

-- __-I___- ---------- 

n/u El& Ecn Ecnm , k ETA lJWso)#R93U8cpcllCP-iP PPiT@‘+R-mOWXETR’ Tpl E-EREN-fNmPfNT 

1.0 14 51 0.23 3195 11.2 331.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.M 0. 0 0 0.0 0 
2.0 148 lo2 0.45 4519 15.8 238.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 22 153 0.68 5537 19.4 194.9 0 0 0 18Q.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 296 al 0.90 6353 22.3 168.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 333 230 1.02 6784 23.7 159.1 39 90 0 152.3 133.3 13.8 65 2ba 40 125923.94 0. 1 10 1.0 2 

5.0 370 255 1.13 7152 25.0 151.0 115 672 361 105.6 79.4 37.2 169 201 111 44b 8.19 112. 3 15 1.3 5 
5.5 4O7 281 1.24 7502 26.2 lU.0 157 1116 617 84.9 61.1 47.5 248 159 lb4 326 5.97 122. 4 18 1.6 7 
6.0 444 307 1.35 7836 27.4 137.8 191 153p 5& 71.7 51.3 54.1 314 lr) iQ2 269 4.92 132. 5 21 1.9 9 
6.5 481 S2 1.47 8151 zB.5 132.4 219 1872 52 62.3 44.1 98.8 371 110 229 235 4.29 142. 5 24 2.1 11 
7.0 518 358 1.58 84Ah 29.6 127.6 244 2157 455 55.2 30.9 b2.4 423 95 252 211 3.85 152. A 2b 2.3 13 

7.5 555 383 1.69 8765 30.6 123.3 267 2403 452 49.6 3.8 b5.2 471 84 270 193 3.52 161. 7 28 2.5 15 
8.0 59-Z 409 1.81 9053 31.6 119.4 288 2619 424 45.1 31.5 67.5 518 74 281 179 3.26 171. 7 I 2.6 lb 
8.5 629 434 1.92 9333 32.6 115.8 ml 2810 399 41.3 28.8 69.3 5b2 b7 301 167 3.Ob 18). 8 3? 2.8 18 
9.0 A& 4&l 2.w 9605 33.5 112.5 325 2979 377 38.2 26.6 70.9 605 61 315 1% 2.88 190. 8 34 2.9 19 
9.5 103 485 2.15 9870 34.4 109.5 343 3130 351 35.4 24.7 72.3 b47 56 327 150 2.74 15% 9 35 3.1 21 

10.0 74O 511 2.2610127 35.3 106.8 359 3% 339 33.1 23.0 73.5 A&? 51 338 143 2.61 x8. 9 37 3.2 22 
10.5 777 536 2.37 lo379 36.2 lM.2 375 3389 323 31.0 21.6 74.5 729 48 349 137 2.50 217. 9 38 3.3 23 
11.0 814 562 2.4o 10625 37.1 101.8 390 3501 308 29.2 20.3 75.4 770 U 359 132 2.4o 226. 10 u) 3.5 25 
11.5 651 5BB 2.bO 10865 37.9 99.6 405 3603 295 27.6 19.2 76.2 810 41 369 127 2.32 235. 10 42 3.6 2A 
12.0 888 613 2.11 11100 38.7 97.5 419 3b97 283 26.2 18.2 76.9 849 39 379 123 2.24 2U. 11 43 3.7 2; 

13.0 962 bb4 2.9411956 40.3 93.b 44b 3862 261 23.7 lb.4 78.1 927 35 397 115 2.11 2&x 12 4b 3.9 xl 
14.0 lO3b 715 3.16 11996 41.8 90.2 471 1001 242 21.1 15.0 19.2 loo5 31 414 109 1.W 278. 12 49 4.1 32 
15.0 1110 7M 3.39 12420 43.3 87.2 455 4127 226 20.0 13.8 80.0 loB1 29 430 101 1.w 295. 13 51 4.3 34 
lb.0 1184 817 3.61 12831 44.7 84.4 518 4234 212 18.5 12.8 80.7 1159 2b 446 W ;I81 311. 14 54 4;s 36 
17.0 1258 868 3.84 13229 4b.l 81.9 510 4329 199 17.2 11.9 81.4 1234 24 4b2 95 1.74 327. 15 57 4.7 I8 

18.0 1332 920 4.06 13blb 47.4 79.6 91 4413 188 LA.1 11.2 81.9 1310 22 477 92 1.67 343. lb 59 4.9 40 
19.0 14& 971 4.29 13993 48.7 77.4 581 44w 178 15.2 10.5 82.4 1385 21 491 88 1.61 359. lb b2 5.1 42 
20.0 148l 1022 4.52 143bl 50.0 75.5 bO1 4557 169 14.3 9.9 82.8 14bO m  506 86 1.~ 374. 17 64 5.2 u 
25.0 1850 1277 5.6JlbQ77 55.9 67.5 691 4814 135 11.2 7.7 84.4 1835 15 574 74 1.36 448. 21 7A A.0 52 
30.0 2ZO lm 6.77 17635 61.2 61.6 770 49% 113 9.2 A.3 ES.4 2zoB 12 A38 67 1.n 517. 24 87 A.7 59 

35.0 2590 1788 7.90 19073 t&l 57.1 842 5108 97 7.8 5.4 E&l 2580 10 7oo 61 1.11 %o. 28 97 1.3 
40.0 2x0 m44 9.03 20416 70.7 53.4 906 5200 84 b.7 4.6 86.b 2951 9 l59 57 1.03 MO. 32 107 7.9 
45.0 333 2299 10.16 21683 75.0 50.3 970 5211 75 5.9 4.1 87.0 332-l 8 817 53 0.97 6%. 35 117 8.4 
50.0 am 2554 11.29 228a6 79.0 47.7 1028 5328 A7 5.3 3.7 87.3 3A93 7 874 SO 0.91 752. 39 l27 8.9 

0284 74 Ue an 181 Ta 

-_----____-______---____________________--- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-_----_____-_____--_____________________--- 

ATOMIC: NUMBERS: ZP= 32. ZT= 73. ZC=lOS.( ) 
NEUTRON NUMBERS: NP= 42. NT=lOs. NC=,50. 

AP**l/3= 4.198 CIT++l/S= 5.657 
REDUCED MASS NUHBER= 52.53 AP+AT=GC=ZSS. 

INTERACTION RADIUS RINT=13.81 fm RO= 1.40 fm 

MATTER HALF-DENSITY RADII Cfml: 
C:P= 4.60 C:T= 6.47 cT+CP=l1.07 F= 2.69 

EQUIVALENT skkwp SURFACE RADII cfmI: 
HP= 4.80 RT= b.bZ 

C:OULGMB RCIDI I Cfml: 
RCP= 4.66 ACT= 6.35 RC=RCP+RCT=11.02 

BSS-COULOMB POTENTIAL CM&l: 
Vc(r)=l.438+ZPxZT/r fnr r:>RC 
VC(r)=VO-k+r+in for rCRC 
VO= 426.77 MeV K= .:30094 n=2.502 
VC(RINT)= 243.2 MeV 

FISSION-TKE= 208. MeV 
CISYMM. FISSION-TKE= 177. MQV 

LIQUID DROP PARAPIETERS: 
GAMMCI= O.XYY MeV/fmriZ PRGX-FACTOR- 30.36 &v 
L-HLD- 46 (ROTATING LIQUID DRGP LIMIT) 
STIFFNESS PCIRAMETER C= 3.92 MeV,Z*xl 

MC)SS EXCESSES CHeV/cr+21: 
PRGJEcTILEl -73.6 TARGET: -46.0 
CGMPUUND NUCLEUS: 100.7 

FUSION RELATED PARAMETERS: 
R-BhRRIER-12.39 fm V(RB)= 253.2 MeV 
Q-VALUE= -220.3 MeV 
L-CRITICAL= 107. 

14 12 oh 181 Ta 74 L on 181 Ta 

ah OAB EC?l Eallvc , k ETA LW.9lM5#USWC?iW-LP PPi.TEFWET~TTXETA’ TRU E-EREN--ENmP&LT 
_____--__ ---_--_---___-_______-_______-~~~-~~~~~~~~~~~~-~~~~~~~-~-~~~~~ 

1.0 74 53 0.22 3195 11.5 367.8 0 0 0 190.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 148 105 0.43 4519 lb.2 260.1 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 222 1% 0.65 5537 19.9 212.4 0 0 0 1I.O 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 296 210 0.86 6395 23.0 l&3.9 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 33 23A 0.97 6784 24.4 173.4 0 0 0 180.0 190.0 0.0 0 0 0 0 0.M) 0. 0 0 0.0 0 

5.0 370 263 I.@3 7152 25.7 lb4.5 9b 44b 112 119.6 95.5 30.2 142 228 55 A04 10.34 lob. 2 13 1.2 4 
5.5 4O7 289 1.19 7502 26.9 156.8 II 955 501 93.5 70.8 43.3 229 178 152 394 6.72 115. 4 17 1.5 A 
6.0 444 315 1.30 7836 28.1 150.2 185 1378 459 78.0 57.8 51.0 299 145 191 314 5.35 125. 4 20 1.7 8 
6.5 481 341 1.H) 8157 29.3 144.3 217 17% 424 61.3 49.3 56.3 359 122 221 269 4.57 134. 5 23 1.9 10 
7.0 518 368 1.51 84bb 30.4 139.0 244 zM2 394 59.3 43.1 A0.3 413 105 244 239 4.(M 143. 6 25 2.2 12 

7.5 565 394 1.U 87AS 31.5 134.3 269 2m7 367 53.1 38.4 63.4 4~ 91 2b4 217 3.A9 152. A 27 1.3 14 
8.0 592 4m 1.73 9053 32.5 133.0 291 2539 ?# 48.1 34.7 65.9 511 81 281 200 3.41 lb,. 7 29 2.5 Ib 
8.5 629 216 1.81 9233 33.5 126.2 312 2743 324 U.0 31.6 68.0 5% 73 29b 187 3.18 170. 7 31 2.7 lo 
9.0 AU 473 1.94 9605 34.5 122.6 332 2925 3ob 40.b 29.1 69.7 MI0 M 309 176 2.99 119. 8 33 2.8 19 
9.5 703 4W 2.m 9870 35.4 119.3 350 3088 2w 37.7 27.0 71.2 A43 A0 321 167 2.83 187. 8 a 3.0 2, 

10.0 74O 525 2.1610127 35.3 116.3 3b8 3224 275 35.1 25.1 72.4 A85 55 332 159 2.10 196. 9 3b 3.1 22 
10.5 777 552 2.27 lCQ79 31.2 113.5 381 33M 2b2 32.9 23.5 73.5 726 51 343 152 2.58 201. 9 38 3.2 24 
11.0 814 578 2.3810625 38.1 110.9 u)o 34B4 2% 31.0 22.1 74.5 7bb 48 353 14b 2.49 213. 10 39 3.3 25 
11.5 851 601 2.48 lwb5 39.0 108.5 416 3594 239 29.2 20.9 75.4 806 45 362 14O 2.38 221. 10 41 3.5 27 
12.0 6% @ 2.59 11100 39.8 lM.2 431 3697 229 27.7 19.8 7b.2 84b 42 372 135 2.30 229. 11 42 3.b 28 

13.0 962 A@3 2.81 11956 41.4 lO2.0 459 3874 212 25.1 17.9 77.5 925 37 38 127 2.lA 216. 11 45 3.8 30 
14.0 lO3b 735 3.02 1lWb 43.0 98.3 485 4O27 197 22.9 14.3 78.b 1002 34 4c6 im 2.04 2~2. 12 48 4.0 33 
15.0 ii10 788 3.24 12420 u.5 55.0 511 4159 is3 21.1 15.0 79.5 1019 31 421 114 1.94 278. 13 50 4.2 35 
16.0 1184 8(0 3.16 12831 4b.0 92.0 535 4274 172 19.5 13.9 80.2 1156 28 436 103 1.85 292. 14 53 4.4 38 
17.0 1258 893 3.61 lm 47.4 89.2 558 4376 lb2 18.2 12.9 80.9 1232 2b 4M lo5 1.78 308. 15 54 4.b 10 

18.0 1332 945 3.8913616 48.7 8b.7 580 44b7 153 17.0 12.1 81.5 13C8 24 4b4 101 1.71 323. 15 58 4.8 42 
19.0 14oA 9% 4.1013%3 50.1 84.4 AQ2 4548 145 lb.0 11.4 82.0 13o4 22 478 97 1.65 337. lb bl 4.9 U 
20.0 1463 1051 4.32143bi 51.4 82.2 622 4~2621 137 15.1 10.7 82.5 1459 21 491 94 1.9 352. 17 A3 5.1 16 
25.0 Ias0 1313 5.w) 16677 57.4 13.6 716 1897 110 11.7 8.3 84.1 IF24 lb 555 81 I.36 423. 21 74 5.9 54 
30.0 Z?XJ 1576 6.48 17635 62.9 (1.2 799 5082 91 9.A b.8 85.2 2207 13 Al4 73 1.24 487. 24 85 b.5 b2 

35.0 2559 le38 1.56 19073 A8.0 b2.2 875 5213 78 8.1 5.8 85.9 2579 11 A71 67 1.13 548. 28 9A 7.1 
40.0 ?764 2101 8.M 20(16 12.1 58.2 9U 5312 ta 7.1 5.0 86.5 2951 9 72A 62 1.0s bw. 31 1oA 7.7 
45.0 3330 23M 9.72 21683 77.1 54.8 I&% 5388 b1 6.2 4.4 S.9 3322 8 779 58 0.98 659. 35 115 8.2 
50.0 3700 2626 10.80 22886 81.2 52.0 1069 545o 55 5.6 4.0 81.2 3b93 7 8%~ ii O.% 711. 33 125 8.7 

--A-- ~~~~~---__--_-_---.____________________~ 
tlcv/u lkv llev - W/E Ilk - d wk d drr dn &s LV hV nev -- nrr h” ikv- tk” - 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

+*********************************~****~*********~~~ 
#285 74 Ge on 197 Au 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

FITOMIC NUMBERS: ZP= 32. ZT= 79. ZC=lli.( ) 
NEUTRON NUMBERS: NP= 42. NT=i18. NC=160. 

CIP*rl/B= 4.198 AT*ei/S= 5.819 
REDUCED MASS NUMBER= 53.79 hP+AT=AC=271. 

INTERACTION RADIUS R1NT~l3.99 fm HO= 1.40 fm 

MATTER HALF-DENSITY RADII CfmlL 
CP= 4.60 CT= 4.68 CT+CP=11.28 C= 2.72 

EQUIVALENT SHARP SURFACE RAUII Cfml: 
RP= 4.80 RT= 6.83 

COULOMB RPlDII Cfml: 
RCP= 4.66 RCT= 6.55 RC=RCP+RCT=ll.Zl 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.438+ZPrZT/r for r>RC 
VC(r)=VO-K*r++n for rCRC. 
VO= 453.30 MeV K= .29589 n=2.515 
VC(RINT)= 259.9 MeV 

FISSION-TKE- 226. MeV 
ASYMM. FISSXON-TKE= 186. M&J 

LIQUID DROP PCIRCIMETERS: 
GAMMA= 0.896 tleV/fmo2 PROX-FACTOR= 30.66 MeV 
L-RLD- 32 (ROTATING LIQUID DRGP LIMIT) 
STIFFNESS PCIRAIIETER C= 3.83 MeV/Z**Z 

MASS EXCESSES CMeV/c*+23: 
PROJECTILE: -73.6 TARGET: -28.6 
C:OMPOUN@ NUCLEUS: 143.4 

FUSION RELATED PARAMETERS: 
R-BARRIER=12.54 fm V(RB)= 270.4 MeV 
Q-VALUE= -245.6 MeV 
L-CRITICAL= 95. 

1.0 74 54 0.21 31% 11.8 398.1 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 I48 lo8 0.41 4519 16.6 281.5 0 0 0 190.0 no.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 Zn 161 0.62 $537 20.4 229.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 2% 215 0.83 b39s 23.5 199.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
4.5 333 242 0.93 6784 25.0 187.6 0 0 0 186.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 370 269 1.M 7152 26.3 178.0 bb 207 0 139.0 120.1 20.5 112 258 70 967 15.M 0. 2 12 0.8 2 
5.5 107 296 1.14 7502 21.6 169.7 134 752 379 103.4 81.6 38.3 208 199 136 437 7.77 109. 3 lb 1.2 5 
6.0 444 323 1.24 7836 28.8 l&2.5 179 1205 348 84.9 bS.0 47.5 2U 161 180 368 5.87 118. 4 19 1.5 7 
6.5 481 350 1.35 8157 30.0 156.1 212 1988 321 72.7 54.8 53.7 347 134 212 308 4.90 127. 5 22 1.8 9 
7.0 518 377 1.45 &Mb 31.1 15o.S 242 1916 293 63.7 47.6 58.1 W3 115 237 270 4.30 135. 6 24 2.0 12 

7.5 58 403 1.55 81%5 32.2 145.4 269 22W 278 Sb.8 42.2 61.6 455 100 258 244 3.88 IU. 6 27 2.2 14 
8.0 592 4% 1.M 9053 33.3 1W.7 293 2448 2bl 51.4 38.0 b4.3 501 88 275 224 3.5b 153. 7 29 2.3 15 
8.5 629 4!i7 1.76 9333 34.3 136.5 315 2bb7 245 (6.9 31.6 bb.6 950 79 291 208 3.31 161. 7 30 2.5 17 
9.0 b& 484 1.86 9605 35.3 132.7 336 2861 232 43.1 31.7 &a.4 595 71 304 195 3.10 169. 8 32 2.7 19 
9.5 7O3 511 1.97 9870 35.3 129.1 m  3O25 219 39.9 29.3 70.0 638 65 316 184 2.93 177. 8 34 2.8 21 

10.0 7W SB 2.07 10127 37.2 125.9 374 3191 208 37.2 27.3 71.4 680 60 328 173 2.73 18b. 9 35 2.9 22 
10.5 777 565 2.17 l&379 28.1 122.8 392 3333 198 34.8 25.5 72.6 722 55 338 167 2.M 193. 9 37 3.1 24 
11.0 814 592 2.28 lOhi5 39.0 120.0 4O9 2&Z 169 32.7 24.0 73.6 763 51 348 lb0 2.55 202. 10 39 3.2 25 
11.5 851 619 2.33 lC8b5 39.9 117.4 425 3519 181 30.9 22.6 74.6 803 48 357 154 2.45 209. 10 W 3.3 27 
12.0 888 b4b 2.48 1llM) 10.8 114.9 HI 3687 114 29.2 21.4 75.4 843 45 366 149 2.36 217. 10 42 3.4 28 

13.0 962 699 2.69 11556 42.4 110.4 470 3877 l&4 26.4 19.3 76.8 922 w w3 139 2.21 232. 11 u 3.7 31 
14.0 1Mb 753 2.90 1lWb U.0 la.4 498 4O4O 149 24.1 17.6 77.9 loo0 36 W-9 131 2.09 247. 12 47 3.9 34 
15.0 1110 807 3.11 1242o 45.6 102.8 523 4182 139 22.2 lb.2 78.9 1077 La 413 125 1.98 2b3. 13 50 4.1 36 
16.0 1184 861 3.31 12831 47.1 59.5 !so 4305 130 20.5 15.0 79.7 1154 30 428 119 1.89 278. 14 52 4.3 38 
17.0 125% 914 3.913229 48.5 96.5 574 u14 122 19.1 13.9 80.5 1231 27 441 114 1.81 25’3. 14 55 4.4 W 

18.0 1332 968 3.73 13616 49.9 93.8 597 4511 116 17.9 13.0 81.1 1307 25 455 110 1.74 306. 15 57 4.6 43 
19.0 la lo22 3.93 13993 51.3 91.3 619 459E 109 lb.8 12.2 81.6 1382 24 4b7 lob 1.68 320. 16 M) 4.8 45 
20.0 1483 1076 4.14 143bl 52.6 89.0 Ml 4b76 lo4 15.8 11.5 82.1 14% 22 4m 102 1.b2 334. 17 62 5.0 47 
25.0 1850 1345 5.18 lb077 56.8 79.6 739 4972 83 12.3 8.9 83.9 1833 17 539 w 1.41 WI. 0 73 5.7 56 
30.0 2220 1614 6.21 17635 b4.4 72.7 826 5170 69 10.1 7.3 85.0 22Ob 14 5% 79 1.26 463. 24 84 6.4 b4 

35.0 290 188) 7.25 19073 69.6 61.3 904 5310 59 8.5 6.2 85.7 2579 11 b47 72 1.15 519. 27 94 7.0 
W.0 2960 2152 8.23 20116 74.4 61.9 976 5416 52 7.4 5.4 86.3 2950 10 698 67 1.07 573. 31 lo4 7.5 
45.0 3330 2421 9.32 21683 78.9 59.3 lo43 5494 46 6.5 4.7 86.7 3321 9 747 63 1.00 627. 34 113 8.0 
50.0 3700 2690 10.0 22eab 93.2 5b.3 llob 5sb4 41 5.8 4.2 87.1 3692 8 7% 59 0.94 674. 30 123 8.5 

Y286 74 Ge on 208 Pb 

--------------------______________L_____--- 
PAR&METERS INDEPENDENT OF BOMBARDING ENERGY 
-___---____---____---~~~~~--~~~~~~~~~~~~~~~ 

ATOt4lC NUMBERS: ZP= 32. ZT= R2. ZC=ll4. ( ) 
NEUTRON NUMBERS: NP= 42. NT=126. NC=l68. 

AP+*l/3= 4.198 AT+*l/3= 5.925 
REDUCED MASS NUMBER= 54.58 AP+AT=PC=282. 

INTERACTION RADIUS RINT=14.10 fm RO= 1.39 fm 

MCITTER HALF-DENSITY RADII Cfnl: 
CP= 4.60 CT= 6.82 CT+CP=ll.41 E= 2.75 

EQUIVCILENT SHARP SURFACE RADII Cfml: 
RP= 4.80 RT= 6.96 

CGULOMB RADII Cfml: 
RCP= 4.66 RCT= 6.66 RC=RCP+RCT=ll.32 

BSS-COULOMB POTENTIAL CMcVl: 
VC(r)=l.438+ZP*ZT/r for r>RC 
VC(r)=VO-K*r**n for r<RC 
VO= 465.42 MeV K- .29155 n=2.520 
VC(RINT)= 267.5 MeV 

FISSION-TKE= 234. MeV 
ASYMM. FISSION-TKE= 189. MeV 

LIQUID DROP PARAMETERSC 
GAMMA= 0.889 MeV/fm+x2 PROX-FACTOR- 30.68 MPV 
L-RLD= 25 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PPlRAMETER C= 3.78 MeVlZr*2 

MMS EXCESSES CHeV/c**23: 
PROJECTILE: -73. b TARGET: -19.5 
COMPOUND NUCLEUS: 170.5 

FUSION RELATED PCIRAMETERSI 
R-8ARR1ER~12.64 fm V(RB)= 278.0 McV 
Q-VALUE= -263.6 MeV 
L-CRITICAL= 89. 

74 se on 2w w 74 Se on 208 Pb 

--- _____-_ ---_-_I- --- 
EL/u Elm Ecn E!xAt P k ETA LMXsb)#RSWlBW+YlW-LP ‘Y’-LTEP-(PET-mEWXETW TM E-EREN-ENmPltLT 

1.0 74 55 0.20 3195 11.9 413.2 0 0 0 180.0 180.0 0.q 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 118 109 0.41 4519 lb.9 292.2 0 0 0 18Q.o 160.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 22 lb4 0.61 5537 20.7 238.5 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 296 218 0.82 6395 23.9 206.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 333 246 0.92 6784 25.3 194.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.0 370 273 1.02 7152 26.7 184.8 51 120 0 149.0 134.3 15.5 lo4 2b6 b3 1316 20.99 0. 2 12 0.5 1 
5.5 107 300 1.12 7502 28.0 176.2 130 b84 327 107.3 86.5 36.3 2O3 2W I3O 534 8.29 105. 3 lb 1.0 4 
6.0 444 327 1.22 7836 29.2 168.7 176 1151 300 87.6 b8.3 4b.2 279 lb5 176 394 6.10 114. 4 19 1.3 b 
6.5 WI 3% 1.33 8151 30.4 162.1 212 1516 277 74.7 57.3 52.7 344 137 209 327 5.05 122. 5 23 1.6 9 
7.0 518 392 1.43 84bb 31.6 156.2 244 1883 257 65.3 49.6 57.3 Wl 117 234 285 4.41 131. 6 24 1.8 II 

7.5 SS 4W 1.53 8765 32.7 150.9 271 2176 
8.0 592 437 1.63 9053 23.8 Mb.1 296 2432 
8.5 629 464 1.73 m  34.8 141.7 319 2b58 
9.0 666 491 1.81 9605 35.8 137.7 341 2899 
9.5 703 519 1.94 9870 36.8 134.1 361 3038 

10.0 710 54b 2.O4 10127 37.8 130.7 380 3199 
10.5 777 513 2.14 lo379 38.7 127.5 359 3345 
11.0 814 600 2.24 10625 39.6 124.6 416 2479 
11.5 851 628 2.35 lw Wo.5 121.8 m  3599 
12.0 8m 6s 2.45 ii100 41.4 119.3 4w 3710 

13.0 962 710 2.65 11566 43.0 114.6 479 3907 
14.0 1036 7b4 2.86 11996 44.7 110.4 508 1075 
15.0 1110 819 3.Ob 124a 4b.2 1h.7 535 4221 
16.0 1184 873 3.2b 12831 47.8 103.3 551 4349 
17.0 12% 928 3.47 13229 49.2 100.2 586 44bl 

18.0 1332 m  3.67 13616 50.6 97.4 b49 45bl 
19.0 IIM lM7 3.88 13993 52.0 94.8 b32 0 
20.0 1w lo92 4.08 14361 53.4 92.4 bn 4731 
25.0 1850 12&5 5.10 lb077 59.7 82.6 7S %Qb 
m.0 2no 1637 6.12 17635 65.4 a.4 a43 5210 

210 58.2 43.9 bQ.9 453 102 2% 256 3.96 139. 6 26 2.0 13 
22s 52.5 39.5 b3.7 502 90 272 235 3.63 147. 7 28 2.2 15 
212 47.9 35.9 bb.1 549 80 287 218 3.36 155. 7 30 2.4 17 
mo u.0 3Z.9 68.0 594 72 301 204 3.15 l&3. 8 32 2.5 19 
189 (0.8 a.4 69.6 b37 66 313 193 2.98 171. 8 34 2.7 21 

im 38.0 28.3 71.0 679 61 324 133 2.83 178. 9 35 2.8 23 
171 35.5 26.4 72.2 721 56 331 115 2.70 186. 9 37 3.0 24 
lb3 33.4 24.8 73.3 762 52 343 167 2.58 194. 10 38 3.1 26 
156 31.5 23.4 74.3 SW 48 353 161 2.43 202. 10 W 3.2 27 
150 29.8 22.1 75.1 643 45 361 15.5 2.39 209. 10 41 3.3 2p 

138 26.9 19.9 76.5 922 W 377 145 2.24 224. 11 U 3.6 32 
128 24.5 18.2 77.7 1Mx) 36 393 137 2.12 2.79. 12 47 3.8 34 
120 22.6 lb.7 78.7 1077 33 107 130 2.01 253. 13 49 4.0 37 
112 a.9 15.4 79.6 11% 30 421 124 1.91 266. 14 52 4.2 W 
106 19.4 14.4 80.3 1230 28 434 119 1.83 281. I4 54 4.3 42 

100 18.2 13.4 80.9 1306 26 446 114 1.76 295. 15 57 4.5 U 
94 17.1 12.6 81.5 1382 24 4% 110 1.78 307. lb 55’ 4.7 47 
90 lb.1 11.9 82.0 14% 22 471 lob 1.M 321. 17 61 4.8 49 
72 12.5 9.2 83.8 1833 17 528 92 1.42 35. 20 73 5.6 SB 
60 10.2 7.5 w.9 zzob 14 56) 82 I.27 444. 24 83 6.2 67 

35.0 2590 1910 7.14 19073 70.6 69.8 924 5385 51 8.6 6.4 85.7 2579 11 bxl 75 1.16 5Ol. 27 93 6.8 
8.0 2960 2183 8.16 20416 75.5 65.3 997 5494 4 7.5 5.5 86.3 2950 10 678 70 1.M 553. 31 103 7.4 
45.0 3330 24% 9.18 21683 80.1 61.6 l&b 9519 W 6.6 4.9 86.7 2321 9 724 65 1.01 601. 34 I12 7.9 
50.0 3700 2729 10.20 22a86 e4.4 58.4 1131 %4b 34 5.9 4.4 87.0 3692 8 770 62 0.95 6%. 37 122 8.4 ---- 

M%! w lkv - kV/r l/h. - x d lb Irr &m*r I*v w NV - nn NV iw- IWJ -- 
---- 

FwnaEcT1l.E 1=1#l(n cxwcw ORDIYXXE#I3t3lEltPPQRRmPOlNl~Wr#ssLillB EEM 74& 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

*,****C+*t**C****I*******~********~~*********~***~~~~- 
W287 74 Gc on 209 Bi 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------______-_______----------------------- 

ATOMIC NUMBERS: ZP= 32. ZT= 83. ZC=llJ. ( ) 
NEUTRON NURSERS: NP= 42. NT=!%. NC=168. 

APiwl/3= 4.198 e-tT**l/B= 5.934 
REDUCED MASS NUMBER= 54.65 AP+AT=AC=283. 

INTERACTION RADIUS RINT=14.11 fm RO= I. 39 fm 

MATTER HALF-DENSITY RAUII Cfnli_ 
CP= 4.60 CT= 6.83 CT+CP=11.42 C= 2.79 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 4.80 RT= 6.97 

COULOtlB RAUII Cfml: 
RCP= 4.66 RCT= 4.68 RC=RC:P+RCT=11.34 

SSS-COULOMR POTENTIAL EM&l: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VC( r ) =%JO-K*r*+n for riRC 
VO= 470.25 HeV K= .2914:3 “X2.525 
VC(RINT)= 270.6 MeV 

FISSION-TKE= 238. MeV 
ASVMM. FISSION-TKE= IVl. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0. S92 MeV/fm++Z PROX-FACTOR= 30.86 MeV 
L-RLD= 20 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 3.77 MeV/Zi+Z 

MASS EXCESSES CMeV/c+*Zl: 
PROJECTILEt -73.6 TARGET: -16.5 
COMPOUND NUCLEUS: 177.5 

FUSION RELATED PARAMETERS: 
R-SARRIER=12.&5 fm V(RB)= 281.3 tleV 
Q-VALUE= -267.6 MeV 
L-CRITICAL= 86. 

1.0 74 S 0.20 31% 12.0 418.2 0 0 
2.0 148 109 0.40 4519 16.9 295.7 0 0 
3.0 222 164 0.61 SW 20.7 241.5 0 0 
4.0 296 219 0.81 6% 23.9 iW.1 0 0 
4.5 333 24b 0.91 bm4 a.4 197.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 370 273 1.01 7152 26.7 187.0 35 5b 0 159.0 148.2 10.5 94 276 55 1896 31.01 0. 2 11 0.4 0 
5.5 407 301 1.11 A02 28.0 178.3 124 A27 30 110.3 89.5 3.9 1% 212 l2A 5A5 8.67 1%. 3 IA 1.0 3 
b.0 444 Ps 1.21 78% 29.3 170.7 172 1100 275 89.5 70.1 45.3 274 170 173 4C@ 6.25 114. 4 19 1.3 b 
6.5 481 395 1.31 8157 30.5 164.0 210 14S9 234 76.1 58.5 51.9 MO 141 207 336 5.14 121. 5 22 1.6 9 
7.0 518 3% 1.41 84&A 31.6 158.1 241 1841 236 M.5 9.6 56.8 3% 120 233 292 4.47 13. 6 24 1.8 II 

7.5 5% 410 1.51 8765 32.7 152.7 269 2137 220 59.2 44.7 60.4 451 104 E4 262 4.00 133. b ?A 2.0 13 
8.0 562 437 1.62 9053 33.8 147.9 294 2396 ab 53.4 40.2 63.3 500 n 272 240 3.M 147. 7 28 2.2 15 
8.5 A29 4&s 1.72 9333 34.8 143.4 318 2625 194 48.6 36.5 6.7 547 82 287 222 3.39 154. 7 30 2.4 17 
9.0 Mb 492 1.82 9605 35.9 139.4 339 ia 183 u.7 33.4 (7.7 592 74 301 208 3.17 162. 8 32 2.5 19 
9.5 703 519 1.92 9870 3~~8 135.7 340 3m9 173 41.3 30.9 b9.3 435 68 313 196 2.99 171. 8 33 2.7 20 

10.0 740 547 2.02 10127 37.8 132.3 379 3173 165 38.5 28.7 70.8 678 b2 324 186 2.84 178. 9 ZS 2.8 22 
10.5 777 574 2.12 10379 38.7 129.1 397 332a 157 8.0 26.8 72.0 720 51 334 178 2.71 186. 9 37 2.9 24 
11.0 814 A01 2.22 10625 39.6 126.1 415 34% 150 33.8 25.2 73.1 761 53 344 170 2.bO 194.10 2% 3.1 25 
11.5 851 b2a 2.32 lOB& 40.5 123.3 432 En 143 31.9 23.7 74.1 801 SO 353 163 2.50 201. IO 40 3.2 27 
12.0 888 A5b 2.42 11100 41.4 120.7 448 3690 137 9.2 22.4 74.9 a42 4b 362 1% 2.41 209. IO 41 3.3 28 

13.0 962 710 2.63 11% 43.1 116.0 478 38Ba 127 27.3 20.2 7b.4 Y21 41 378 147 2.25 224. 11 44 3.5 31 
14.0 Ito4 765 2.83 11996 u.7 111.8 507 4E% 118 24.8 18.4 77.6 999 37 3% I39 2.12 2%. 12 47 3.8 34 
15.0 1110 820 3.M 124m 4A.3 108.0 535 4206 110 Z.8 16.9 78.6 1076 34 4le 13-z 2.01 252. 13 49 4.0 37 
lb.0 1184 874 3.23 11831 47.8 1M.b St.1 4335 103 21.1 15.6 79.4 1153 31 422 126 I.92 2b7. 14 52 4.1 39 
17.0 1238 929 3.43 13x9 49.3 

18.0 1332 984 3.M 13616 50.7 
19.0 14cA 1030 3.84 13993 52.1 
20.0 I(80 1093 4.04 143&l 53.5 
25.0 lam 13AA 5.m 16077 59.8 
a.0 2220 IA40 A.0 17A% As.5 

35.0 ml 1913 7.07 19073 70.7 
40.0 2960 210 8.08 20116 75.6 
45.0 3330 2459 9.09 21683 80.2 
50.0 3700 2733 10.10 22886 84.5 

101.4 535 4449 

9a.b boY k!Eo 
95.9 &I2 4b40 
93.5 654 4722 
83.6 755 5031 
76.4 844 5237 

70.7 925 5a4 
AA.1 999 5494 
62.3 led8 5580 
59.1 1132 5648 

0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 WI.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

97 19.7 14.b 80.2 1230 28 435 I-&Q 1.84 ml. I4 54 4.3 42 

91 18.4 13.6 80.8 lm$ 26 U7 116 1.77 294. 15 57 4.5 U 
86 17.3 12.8 81.4 Is2 24 460 112 1.70 308. lb 59 4.7 Y  
82 16.3 12.0 81.9 1157 23 472 LOB 1.65 321. 17 61 4.8 46 
Ab 12.6 9.3 a3.7 1033 17 528 93 1.43 3% 20 72 5.6 58 
55 10.3 7.6 84.8 2206 14 31 84 1.28 445. 24 B3 A.2 64 

47 8.7 b.5 85.6 2578 12 A31 76 1.16 SC& 27 93 b.8 
41 7.b 5.b Bb,? 29-S 10 679 71 1.08 552. 31 103 7.4 
?A b.7 4.9 9.7 3321 9 725 M 1.01 AQ3. 34 112 7.9 
33 b.0 4.4 87.0 3b92 8 no 62 0.95 649. 37 I21 8.3 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: zp= 12 * . ZT= 92. ZC=124. ( > 
NEUTRON NUMBERS: NP= 42. NT=146. NC=lSS. 

AP*rl/3= 4.198 ATc*l/B= 6.197 
REDUCED MASS NUMBER= 56.45 AP+AT=AC=312. 

INTERACTION RADIUS RINT=14.40 fm RO= 1.39 fm 

MATTER HALF-DENSITY RADII Cfnl: 
CP= 4.60 CT= 7.16 CT+C:P=ll. 76 c= 2.80 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP- 4.80 RT= 7.30 

COULOMB RADII Cfml: 
RCP= 4.46 RCT= 6.98 RC=RCP+RCT=11.64 

BSS-COULOMB POTENTIAL CM&l: 
W(r)-1.438+ZPrZT/r for r>RC 
VCfr)=VO-K*r++n for rCRC 
V6= 506.87 MeV K= .28Ull n=2.54J 
VC(RINT)= 294. Cl MeV 

FISSIOh-TKE= 2b5. nev 
ASYMM. FISSION-TKE= 203. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.880 HcV/fm**Z PROX-FACTOR= 30.97 MeV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 3.66 MeV/Z++Z 

MASS EXCESSES CMeV/cc+Zl: 
PROJECTILE: -73.6 TARGET: 47.2 
COMPOUND NUCLEUS: 249.4 

FUSION RELATED PARAMETERS: 
R-BARRIER-12.89 fm V(RB)= 305.0 fleV 
Q-VALUE= -275.8 MeV 
L-CRITICAL= 54. 

74 Be 0” 238 u 74 lie on 238 u 

-__-_-_--- ---__--_---- ---__ ---- ----- -__-_-- --_- ----- _____ -- 

EL/u El& EOI EQW~ , k ETA lMXsa#csmSW-C8W-LP CP-LTEF’-opET-OTERMXElW TW E-EREN--ENlEK’ltLl 

1.0 74 56 0.19 31% 12.3 4A3.A 0 0 
2.0 148 113 0.38 4519 17.5 327.8 0 0 
3.0 272 169 0.58 sY7 21.4 267.6 0 0 
4.0 2% 2% 0.n A395 24.7 231.8 0 0 
4.5 333 254 0.86 A784 26.2 218.5 0 0 

5.0 370 282 0.9b 7152 27.6 207.3 0 0 
5.5 407 310 1.w 7x0 29.0 197.7 95 344 
6.0 444 239 1.15 T836 30.2 189.2 157 863 
A.5 481 367 1.25 8157 31.5 181.8 202 13X 
7.0 518 3% 1.34 84AA 32.7 17S.2 237 16% 

7.5 555 423 1.44 87&S 33.8 169.3 269 1999 
8.0 592 452 1.54 9053 34.9 163.9 297 zim 
8.5 629 480 1.63 93a 36.0 159.0 322 2533 
9.0 666 SOB 1.73 9605 37.0 154.5 34A 2755 
9.5 703 536 1.82 9870 38.1 150.4 363 2954 

10.0 740 5A4 1.92 10127 39.0 146.6 389 3132 
10.5 777 593 2.02 lb379 40.0 143.1 4m 3294 
11.0 814 621 2.11 IOM 40.9 139.8 428 3441 
Il.5 851 649 2.21 low 41.9 19.7 446 3573 
12.0 88B 677 2.m 11100 42.8 133.8 463 36% 

13.0 962 734 2.50 11566 U.5 128.6 496 3916 
14.0 1036 790 2.b9 ll99A 46.2 123.9 527 4102 
15.0 1110 847 2.68 11120 47.8 119.7 Bb 4264 
IA.0 1184 903 3.07 12B31 49.4 115.9 564 44% 
17.0 1258 960 3.24 13229 50.9 112.4 610 4530 

18.0 1332 1Olb 3.46 13516 52.4 109.3 Qb 4b41 
19.0 1406 1073 3.8 13993 53.8 106.3 AA0 4740 
20.0 l4m 1129 3.84 lab1 55.2 103.7 694 4m9 
25.0 1850 1411 4.80 1~477 61.7 92.7 791 5.163 
33.0 Z!O lb93 5.76 17A-35 67.6 84.6 885 5393 

35.0 i-590 197b 6.72 19073 73.0 78.4 970 581 
40.0 29a 2258 7.68 20116 78.1 73.3 1049 m  
45.0 3330 2E40 8.M 2168) 82.8 69.1 1121 5169 
50.0 m m  2822 9.60 2mA 87.3 AS.6 1190 se44 

0 180.0 Im.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 lm.0 190.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 lm.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 im.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
91 128.7 112.0 a.6 168 239 103 659 12.20 95. 3 14 0.9 4 

104 100.5 82.5 3.8 254 190 137 521 7.35 l(Ec. 4 IS 1.3 7 
96 84.1 67.4 47.9 325 156 1% 4W 5.74 Ill. 5 21 1.5 9 
W 72.8 57.b 53.6 386 132 224 346 4.87 118. 5 23 1.7 12 

83 64.4 50.5 57.8 441 114 24~ 334 4.31 126. 6 n 1.9 14 
78 57.8 45.1 Al.1 492 lo0 265 277 3.90 133. 7 27 2.1 1A 
73 52.5 4B.B 0.7 54B W 280 2% 3.59 140. 7 25 2.3 16 
b9 48.1 37.3 AS.9 JBb 80 294 233 3.s 148. 8 31 2.4 m  
Ab U.5 24.4 b7.8 AN 73 3% 224 3.15 155. a 32 2.6 22 

b2 41.3 31.9 69.3 673 17 317 212 2.% lb2. 9 34 2.7 24 
59 38.6 29.7 70.7 716 hi 327 102 2.83 lb9. 9 36 2.9 26 
57 3b.2 27.9 71.Y 75/ 57 3% 193 2.71 l7b. 9 37 3.0 27 
54 34.1 26.2 72.9 798 53 345 185 2.bo 183. 10 39 3.1 ?? 
52 32.2 24.8 73.9 838 5[) 354 178 2.50 IW. 10 40 3.2 31 

48 29.1 22.3 73.5 918 u 369 1Ab 2.33 2% II 43 3.4 34 
u 26.5 20.3 76.8 997 39 Sl 156 2.20 216. 12 45 3.b 37 
41 24.3 18.6 77.9 1074 36 396 148 2.&l 229. 13 48 3.8 40 
39 22.5 17.2 78.8 1152 32 109 141 1.W 243. 13 50 4.0 42 
36 20.9 16.0 79.6 IZ!B 33 421 135 1.90 256. I4 53 4.2 45 

34 19.5 14.9 80.2 i3(u 28 433 13 1.82 267. 15 55 4.4 48 
33 18.3 14.0 80.8 1380 2b 444 125 1.75 180. lb 58 4.5 Jo 
31 17.2 13.2 81.4 1456 24 455 121 1.69 291. 16 60 4.7 53 
n 13.4 10.2 0.3 IQ2 18 506 104 1.4~ 350. 20 71 5.4 ta 
20 10.9 8.3 84.5 2205 15 83 93 1.31 405. 23 81 A.0 72 

17 9.2 7.0 65.4 2578 12 597 85 1.W 457, 27 91 6.6 
15 8.0 b.1 86.0 29% 10 639 79 1.10 504. a loo 7.1 
13 7.1 5.4&..53321 9 ASJ 73 1.03 s2. 33 110 7.6 
12 6.3 4.8 86.8 2&Z 8 720 A9 0.97 5%. 37 118 8.1 

*v/u MV Iw - lw/c l/f* - x mb d de9 da kr w kV tlev - “,5 hV iw- M -- 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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#289 84 Kr on 12 C 

---_________-__-___^____________________--- 
PCIRPlNETERS INDEPENDEI(IT OF BOMBIIRLIING ENERGY 
---_-_--__--------------------------------- 

ATDHIC NUMBERS: ZP- 36. ZT- 6. ZC= 42.tMo) 
NEUTRON NUMBERS NP= 48. NT= 6. NC- S4. 

AP**i/3- 4.380 AT**l/S- 2.289 ELSChT < 8 dcs 
REDUCED MASS NUMBER= 10.50 AP+AT=AC= 96. 

1.0 H 
2.0 168 
3.0 252 
4.0 336 
4.5 378 

INTERACTION RADIUS R1N~~l0.35 fm RO= 1.55 fm 

MATTER HCILF-DENSITY RADII Cfnli 
CP= 4.83 CT= 2.12 CT+CP- 6.95 C= 1.47 

EQUIWLENT SHARP SURFACE RADII Cfml: 
RP- 5.03 RT= 2.52 

CGULGHB RRVII Cfm3: 
RCP= 4.87 RCT= 2.51 RC=RCP+RCT= 7.38 

BSS-COULOMB POTENTIAL CM&l: 
VClr)=l.438*ZP*ZT/r for r>RC 
VC(rl=.VO-K*r+*n for r<RC 
vo= 57.42 MeV K= .06447 n-2.738 
VC(RINT)= 30.0 M&J 

FISSION-TKE= 63. I’leV 
FISVHH. FISSION-TKE= 31. McV 

LIQUID DROP PARAMETERS: 
GAMMA- 0.925 NeV/fm**2 PROX-FhCTDR= 17.15 MeV 
L-RLD= 85 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 18.39 M&J/Z**2 

5.0 423 
5.5 462 
6.0 501 
6.5 54b 
7.0 54% 

7.5 bm 
8.0 672 
8.5 714 
9.0 M 
9.5 798 

10.0 840 
10.5 wz 
11.0 924 
11.5 9bb 
12.0 1wB 

13.0 1092 
14.0 1176 

MASS EXCESSES CtleV/c**21: 
PROJECTILE: -83.2 TARGET: 0.0 
COMPWND NUCLEUS: -88.1 

15.0 1260 
16.0 I344 
17.0 142% 

18.0 1512 
19.0 15% 
20.0 1680 
25.0 2100 
30.0 a20 

FUSION RELATED PCIRClHETERS: 35.0 2940 
R-BARRIER- 9.37 Cm V(RB)= 30.8 McV 40.0 3360 
Q-VALUE= 5.0 nev 45.0 3l80 
L-CRITIC&L= 45. 50.0 42M 

#I290 84 Kr on 16 0 

---_________-__-__-_----------------------- 

PCIRAnETERS INDEPENDENT OF BGMBARDING ENERGY 

ATOMIC NUMBERSr ZP= 36. ZT= 8. ZC= 44. (Rul 
NEUTRON NUMBERS: NP= 48. NT- 8. NC= 56. 

fip**1/3= 4.380 AT**1/3= 2.520 ELSCAT (11 de, 
REDUCED MCISS NUMBER= 13.44 CIP+AT=fiC=lOO. 

INTERACTION RADIUS RINT=lO.60 fm RO= 1.54 fm 

HATTER HALF-DENSITY RADII Cfmli 
CP= 4.83 CT= 2.42 CT+CP= 7.25 C= 1.61 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.03 RT= 2.78 

COULOMB RCIDII Cfml: 
RCP- 4.57 RCT= 2.78 RC=RCP+RCT= 7.65 

BSS-COULOBB POTENTIAL CM&Jr 
VC(r)=1.438*ZP+ZT/r for r>RC 
VC(r)=VO-Klron fop r<RC 
vo= 74.54 nev K= .09320 n-2.648 
VC(RINT)= 39.1 ncv 

FISSION-TKE= 67. MeV 
FISVMM. FISSION-TKE= 40. llev 

LIQUID DROP PARAMETERSl 
GAllMA= 0.927 tleV/fm**2 PROX-FACTOR- 18.80 MeV 
L-RLD= 87 (RUTCITING LIQUID DROP LItlIT 
STIFFNESS PCIRAMETER C= 14.46 M&/Z**2 

MASS EXCESSES CBeV/cr+Zl: 
PROJECTILE: -83.2 TARGET: -4.7 
COMPGUND NUCLEUS: -88.4 

FUSION RELC)TED PARAMETERS: 
R-BARRIER= 9.56 fm V(RB)= 40.3 McV 
U-VALUE= 0.5 ncv 
L-C:RITICAL= 54. 

11 0.35 3627 2.3 34.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
?I 0.70 5130 3.2 24.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
32 1.05 6285 4.0 19.6 9 191 61 131.6 6.7 24.2 lb4 9.2 160 94 12.61 213. 3 6 1.7 3 
42 1.40 l257 4.6 17.0 25 lm, ?35 67.7 7.1 sb.1 290 16 285 32 4.39 m.  4 13 2.0 4 
47 I.57 7700 4.9 16.0 30 1306 960 8.6 6.2 62.2 342 36 331 27 3.M 317. 5 lb 2.1 4 

53 1.75 8118 5.1 15.2 35 1522 1140 47.3 5.5 bb.4 390 30 373 23 3.20 352. 5 18 2.2 4 
58 1.92 ES15 5.4 14.5 39 1698 1287 41.2 4.9 69.4 437 25 413 21 2.88 3&l 6 al 23 5 
63 2.10 84% 5.6 13.9 42 1844 1410 36.5 4.4 71.7 482 22 452 19 2.M 418. 7 22 2.4 5 
68 2.27 9260 5.9 13.3 45 1967 1514 32.8 4.0 73.6 527 19 490 18 2.45 453. 7 24 2.5 5 
74 2.45 9611 6.1 12.9 44 2071 lb03 29.8 3.6 75.1 5?1 17 97 17 2.3Q 482. 8 26 2.b 6 

79 2.62 9949 6.3 12.4 51 2142 lM5 2?.3 3.3 76.4 (15 15 5&3 lb 2.17 516. 8 27 2.6 6 
84 2.80 10277 6.5 12.0 54 2241 1542 xi.2 3.1 77.4 658 14 599 15 2.ob 551. 9 29 2.7 6 
89 2.97 10595 6.7 11.7 56 2311 1452 23.4 2.9 78.3 701 13 b35 I4 I.97 585. 9 31 2.8 6 
95 3.15 low3 6.9 11.3 59 2373 1371 21.8 2.7 79.1 711 12 671 14 l.Bp 613. IO 32 2.9 7 

loo 3.32 11203 7.1 11.0 bl 2428 1299 20.4 2.5 79.8 787 11 706 13 1.82 MI. 10 34 3.0 7 

Ice 3.50 1149b 7.3 10.8 63 2477 123( 19.2 2.4 80.4 830 10 741 13 1.75 681. I1 3b 3.0 7 
110 3.67 11782 7.4 10.5 bb 2522 1175 18.2 2.2 80.9 872 IO m  12 1.69 707. II 37 3.1 8 
II6 3.85 12060 7.b 10.3 68 232 1122 17.2 2.1 81.4 915 9 811 12 1.61 741. 12 39 3.2 8 
121 4.m 12w 7.8 10.0 70 2599 1073 lb.3 2.0 81.8 957 9 84b 12 1.59 7?4. 12 40 3.2 8 
126 4.2Q 12&l 8.0 9.8 72 2633 1028 lS.b 1.9 82.2 loo0 8 8Bl 11 1.55 808. 13 41 3.3 8 

I37 4.55 13118 8.3 9.4 76 2693 949 14.2 1.8 82.9 1085 7 950 11 1.47 865. 14 u 3.4 9 
147 4.90 13617 8.6 9.1 79 2744 881 13.1 1.6 83.5 1169 7 1019 10 1.40 932. 15 47 3.6 9 
153 5.25 140% 3.9 8.8 83 2788 822 12.1 1.5 gi.9 1254 6 lea 10 1.34 987. lb 50 3.7 10 
19 5.Y 14W 9.2 8.5 86 2@7 771 11.3 1.4 84.4 1338 b 1157 9 1.29 1053. 17 52 3.8 10 
179 5.95 15017 9.5 a2 w ZBbo 126 JO.5 1.3 84.7 1423 5 1225 9 1.24 11ob. 18 55 3.9 11 

189 6.30 15456 9.7 8.0 92 2890 bB 9.9 1.2 85.0 1507 5 1294 9 1.20 1171. I9 53 4.0 11 
200 6.65 15884 10.0 7.8 95 2917 b49 9.3 1.2 85.3 1591 5 1362 8 1.16 1221. 20 b0 4.1 12 
210 7.00 lb301 10.3 7.6 98 2941 617 8.8 1.1 85.6 1676 4 1430 8 1.13 1285. 21 b3 4.2 I2 
263 8.75 18219 11.5 6.8 112 3032 493 7.0 0.9 8b.5 2ow 3 1769 7 0.99 1569. 26 75 4.7 14 
315 10.49 20018 12.6 6.2 124 3092 411 5.7 0.7 87.1 2517 3 2106 7 0.90 16% 31 87 5.2 lb 

3b4 12.24 21b50 13.6 5.7 135 3135 252 4.9 0.6 87.6 2938 2 2Ul 6 0.83 2S9. 36 93 5.b 
420 13.99 23175 14.5 5.4 145 3166 306 4.3 0.5 87.9 3358 2 27?6 6 0.77 23%. 41 IO9 60 
473 15.74 24bl4 15.4 5.1 154 3191 274 3.8 0.5 88.1 3774 2 3110 J 0.72 2582. 4b 120 6.3 
525 17.49 2379 16.2 6.8 163 3210 24b 3.4 0.4 88.3 4196 2 3443 5 0.68 2793. 51 131 6.6 

84Krcn 160 84Kron lb0 

El/u 
__- 

1.0 
2.0 
3.0 
4.0 
4.5 

5.0 
5.5 
6.0 
b.5 
7.0 

7.5 
a0 

Eu8EcnEwK P 
-- 

M 13 0.x 362.7 
168 27 0.69 513o 
252 40 1.03 6285 
?a 54 1.38 7is9 
378 60 1.95 no0 

420 67 1.72 8118 
462 74 1.89 8515 

is xxi 
588 94 2.41 9611 

630 101 2.53 9949 
b?2 103 2.n 1027? 

k ElR.W5WfI5WlSlW3lW.9 (pcTE9-WEl-M~ElA’ TW E-ERM-+NTDPlWl 
-__------ -- 

2.9 45.3 0 0 0 160.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 a 
4.2 32.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.1 26.2 9 129 0 140.8 8.0 19.6 KQ lz0 132 149 lb.02 0. 3 6 1.8 3 
5.9 22.7 33 1022 717 69.8 9.5 s.i m  59 2m 43 4.59 271. 4 13 2.1 4 
6.2 21.4 39 1311 957 57.i 8.2 61.4 332 46 318 3b 3.80 305. 5 lb 2.2 4 

b.6 20.3 45 ls(? 1148 48.5 7.2 b5.8 382 38 360 31 3.32 8. 5 19 2.3 5 
6.9 19.3 50 1729 I= 42.2 6.4 68.9 43o 32 403 23 2.98 365. 6 21 2.4 b 
7.2 18.5 55 1865 l43b 37.3 5.7 71.3 476 28 43 26 2.73 3%. 6 23 2.5 6 
7.5 17.8 59 iQl6 1516 33.5 5.2 73.2 522 24 474 24 2.53 431. 7 25 2.7 6 
7.8 17.1 63 2129 1w 30.4 4.7 74.8 5bb 22 510 22 2.37 459. 8 27 2.8 7 

8.1 16.6 67 2% 1473 27.9 4.4 7b.l b10 20 545 21 2.24 492. 8 29 2.8 7 
a3 16.0 70 2310 1381 25.7 4.0 n.2 654 18 580 20 2.12 525. 9 30 29 7 

8.5 714 II4 2.92 105% 8.6 15.6 ?I 2385 1300 23.8 3.8 78.1 698 lb 614 19 2.03 551. 9 32 3.0 8 
9.0 754 121 3.10 m903 a8 15.1 77 2451 1227 22.2 3.5 78.9 741 15 b43 18 1.94 s4. 10 31 3.1 8 
9.5 7% 128 3.27 11X4 9.1 14.7 80 2510 llb3 20.8 3.3 79.6 781 14 bB1 18 1.87 616. 10 3$ 3.2 8 

10.0 840 134 3.U 11496 9.3 14.3 83 25b4 1109 19.6 3.1 60.2 627 13 71s 17 1.80 M2. 11 37 3.3 9 
10.5 8Bz 141 3.61 11782 9.5 14.0 86 2612 1052 18.5 2.9 80.7 670 12 748 lb 1.74 674. 11 39 3.6 9 
11.0 924 148 3.78 Izobo 9.7 13.7 W 2655 1004 17.5 2.8 81.2 912 12 781 lb 1.69 706. 12 40 3.4 9 
11.5 964 156 3.96 lp33 10.0 13.4 91 %95 960 lb.7 2.6 81.7 9% I1 811 15 I.61 730. 12 42 3.5 10 
12.0 1009 161 4.13 12600 10.2 13.1 94 2731 920 15.9 2.5 82.1 999 10 847 15 1.59 762. 13 43 3.6 10 

13.0 1092 175 4.47 13118 10.6 12.6 99 2796 850 14.5 2.3 82.8 1083 9 913 14 1.51 825. 14 4b 3.7 10 
14.0 1176 188 4.82 13617 11.0 12.1 104 2651 789 13.3 2.1 a.3 llb7 9 978 14 1.44 879. 15 49 3.9 11 
15.0 1260 202 5.16 14098 11.4 11.7 106 2898 736 12.3 2.0 83.8 1252 8 1042 13 1.33 931. lb 52 4.0 12 
16.0 1344 215 5.50 145b5 11.8 11.3 113 2944 690 11.5 1.8 84.3 1337 7 1107 13 1.32 993. 17 55 4.2 12 
17.0 1428 223 5.85 15017 12.1 11.0 117 2976 b50 10.7 1.7 81.6 1421 7 1171 12 1.28 1043. 18 57 4.3 13 

18.0 1512 242 6.19 15456 12.5 10.7 121 3D@9 613 10.1 1.6 85.0 15o6 6 1236 I2 1.23 1104. 19 60 4.4 13 
19.0 15% m  6.54 15w4 12.8 10.4 123 w 531 9.5 1.5 85.2 1593 6 1300 Ii l.zo 1152. 20 63 4.5 I4 
20.0 lb84 269 6.63 lb301 13.1 10.1 129 w s2 9.0 1.4 85.5 1674 6 1363 11 1.U 1213. 21 65 4.6 14 
25.0 2100 33b 8.60 18249 14.7 9.1 Mb 3lb2 U2 7.1 1.1 86.5 2096 4 lb81 10 1.02 1463. 26 78 5.2 17 
33.0 2520 403 LO.32 20018 lb.1 8.3 142 3227 3bk 5.8 0.9 87.1 i51b 4 1996 9 0.92 1714. 31 90 5.7 19 

35.0 230 470 12.04 21650 17.4 7.7 177 3274 315 5.0 0.8 87.5 2937 3 2310 8 0.85 19%. 36 102 b.1 
40.0 3360 538 13.76 23175 18.6 7.2 190 3308 276 4.3 0.7 87.8 3357 3 2622 7 0.79 2172. 41 113 b.6 
45.0 3X0 605 15.45 24bl4 19.7 6.8 202 3%5 245 3.8 0.6 88.1 3778 2 2924 7 0.74 2X8. 45 124 7.0 
50.0 4200 bn 17.20 29979 20.8 6.4 214 3-ZS4 221 3.4 0.5 83.3 4198 2 3244 7 0.70 2603. 50 IS 7.3 

lwlu Rev lkv - I*v/c l/h --bmk d de9 *s kr fkv lkv Rev -- nn I*v -w- rm - 
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*******,*+I****C**********~******~***~***~***~*~~~ 
#291 84 Kr on 27 Al 84Krm 27lll 84 * OI) 27 Al 

PARAPIETERS INDEPENDENT OF BGt’lBARDING ENERQY 

ATGMIC NUtlEERS: ZP= 34. ZT= 13. ZC= 49.(In) 
NEUTRON NUMBERS: NP= 48. NT= 14. NC= 62. 

AP**i/3= 4.380 AT+rl/3~ 3.000 ELSCAT Cl8 dem 
REDUCED MASS NUMBER= 20.43 AP+AT=AC=lll. 

INTERACTION RADIUS RINT=ll.lS fm RO= 1.51 fm 

llATTER HALF-DENSITY RADII [fmli 
CP= 4.83 CT= 3.05 CT+CP= 7.88 C= 1.87 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.03 RT= 3.35 

COULOMB RADII Cfml: 
RCP- 4.87 RCT= 3.32 RC=RCP+RCT= 8.19 

BSS-COULOMB POTENTIAL tMeV3: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VC(r)=VO-K+r**o for rCRC 
VO= 114.53 ncV K= .15656 n=2.535 
VC(RINT)= 60.5 tlev 

FISSION-TKE= 76. nd 
ASYMM. FISSION-TKE= 59. MeV 

LIQUID DROP PARAMETERS: 
GAMPlA= 0.928 MeV/fmrrZ PROX-FACTOR= 21.80 MeV 
L-RLD= 89 (ROTATING LIQUIU DROP LIIlITl 
STIFFNESS PARAMETER c= 9.64 i-w/z++2 

MASS EXCESSES CMcV/c*r21: 
PROJECTILE: -83.2 TARGET: -20.6 
COMPOUND NUCLEUS: -88.7 

FUSION RELATED PARAMETERS: 
R-BARRIER= P.9.S fm V(RBl= 62.9 MeV 
Q-VALUE= -15.1 rkv 
L-CRITICAL= 75. 

1.0 84 m 0.34 3627 4.5 73.7 0 0 0 180.0 188.0 0.0 0 
20 168 41 0.68 5138 b.3 52.1 0 0 0 180.0 180.0 0.0 0 
3.0 252 bl 1.01 6285 7.7 42.5 9 57 0 15x0 10.9 12.5 75 
4.0 3% 82 1.S 7259 8.9 36.8 51 1049 720 72.1 15.b 53.9 Zso 
4.5 378 92 1.52 7700 9.5 34.7 62 1371 988 58.8 13.3 bO.6 311 

5.0 420 102 1.69 8118 10.0 33.0 71 lb29 1lW 49.8 11.5 b5.1 365 
5.5 462 
6.0 504 
b.5 54b 
7.0 54s 

7.5 630 
8.0 b72 
8.5 714 174 2.87 IW5 13.0 25.3 117 2577 loBI 24.4 5.9 77.8 b91 
9.0 756 18) 3.04 10903 13.4 24.b 122 2b52 1021 22.7 5.5 78.6 734 
9.5 7% 

10.0 840 
10.5 882 
11.0 924 
11.5 9bb 
12.0 1048 

13.0 1092 
14.0 1176 
15.0 1260 
lb.0 1344 
17.0 14m 

18.0 1512 
19.0 1596 
20.0 IW 
25.0 2100 
m.0 2520 

25.0 -a40 
40.0 3360 
45.0 JIB0 
50.0 4itQ 

112 1.86 6515 10.5 31.4 79 1839 1377 43.3 10.1 48.4 41b 
123 2.03 8895 10.9 m.1 87 2014 1523 38.3 9.0 m.9 u 
133 2.m 92bO 11.4 28.9 94 2lbl 1414 34.4 812 72.8 Sll 
143 2.36 9611 11.8 27.9 1M 2288 13l3 31.2 7.4 74.4 ?E.7 

153 2.53 9W9 12.2 2b.9 106 2397 1225 28.5 6.8 75.7 601 
163 2.70 10277 12.b 26.1 I12 2493 1148 26.3 b.3 76.9 b4b 

194 3.21 11103 13.8 23.9 127 2718 9b7 21.3 5.1 79.3 778 

201 3.38 ii496 14.1 23.3 132 2778 919 10.0 4.8 80.0 821 
215 3.56 11782 14.5 22.7 137 m33 875 18.9 4.b 80.5 ffl 
225 3.72 12&O 14.8 22.2 141 2882 835 17.9 4.3 81.0 WB 
23 3.88 12333 15.2 21.7 14 2727 799 17.0 4.1 81.5 550 
245 4.05 12600 15.5 21.3 149 2368 765 lb.2 3.9 81.9 993 

2M 4.39 13118 lb.1 20.4 158 WI 707 14.8 3.b 82.b 1079 
2% 4.73 13617 lb.7 19.7 lb5 3103 b5b 13.6 3.3 83.2 llb4 
W 5.07 14098 17.3 19.0 173 3157 bl2 12.6 3.1 83.7 1249 
327 5.41 I= 17.9 18.4 183 32W 5!4 11.7 2.8 84.1 1334 
317 5.74 15017 18.4 17.9 186 3244 540 11.0 2.7 84.5 1418 

368 b.08 15456 19.0 17.4 193 3283 510 10.3 2.5 84.9 15M 
388 6.42 19881 19.5 lb.9 199 3316 Ua 9.7 2.4 ‘85.1 1588 
409 b.76 16301 20.0 lb.5 205 3345 459 9.2 2.2 85.4 1672 
511 8.45 lW9 22.3 14.7 233 3458 3b7 7.2 1.8 86.4 2094 
613 10.13 20018 24.5 13.5 259 3532 306 6.0 1.4 87.0 2515 

715 11.82 21650 2b.4 12.5 ml 3W 2b2 5.1 1.2 87.5 1936 
817 13.51 23175 28.3 11.7 3C3 3625 229 4.4 1.1 87.8 3356 
919 1s.m 21614 m.0 11.0 322 3656 m4 3.9 0.9 88.0 3777 

lU22 lb.89 25979 31.6 10.4 341 3680 l= 3.5 0.9 88.2 4197 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

In 76 3b9 2b.48 0. 3 8 1.8 3 
* 239 72 4.94 243. 4 14 2.2 5 
67 289 59 4.1 273. 4 17 2.4 5 

91 231 52 3.53 3OQ. 5 m  2.5 b 
4b 369 4b3.lb327.bZ22.6 7 
48404 42 2.89 39. b 25 2.8 7 
35 438 39 2.68 383. 7 27 2.9 8 
31 470 37 2.50 413. 8 29 3.0 8 

28 SO2 35 2.34 43% 8 31 3.2 9 
26 532 33 2.24 462. 9 33 3.3 10 
23 563 31 2.14 491. 9 35 3.4 10 
22 593 30 2.05 515. 10 36 3.5 11 
20622 29 1.97 544. 10 38 3.6 11 

19 b52 m  1.90 5b7. 11 4o 3.7 12 
18 481 27 1.81 595. 11 41 3.8 12 
lb 709 26 1.n b17. 12 43 3.9 13 
lb 738 25 1.72 b45. 12 45 4.0 13 
15 7bb i5 1.67 673. 13 44 4.1 13 

13 823 23 1.59 72 14 49 4.2 14 
12 879 22 1.51 769. 15 52 4.4 15 
11 935 21 1.43 816. lb 53 4.b lb 
10 9w) m  1.39 870. I? 59 4.7 lb 
10 1045 20 1.34 915. 18 61 4.9 17 

9 1100 19 1.30 95n. 19 M 5.0 18 
8 1154 18 1.26 1000. m  67 5.2 19 
8 1209 18 1.22 1053. 21 69 S.3 19 
6 1478 lb 1.07 1273. 25 82 b.0 22 
5 L7U 14 0.97 1477. 30 95 b.b 25 

42w8 13 0.89 lb&. 35 107 7.1 
42270 12 0.83 lE31. 40 119 7.6 
3 a31 I1 0.78 2009. 44 Irn 8.1 
3 2791 11 0.73 2175. 49 141 8.5 

x292 84 Kr on 40 C’a 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-______----_--___-______________________--- 

ATORIC. NUMBERS: ZP= 36. ZT= 20. ZC= 56.(Ba) 
NEUTRON NUMBERS: NP= 48. NT= 20. NC= 68. 

AP**l/3= 4.380 ATrrl/3= 3.420 ELSCAT <2R de9 
REDUCED MASS NUMBER= 27.10 AP+AT=AC=124. 

INTERACTION RADIUS RINT=11.59 fm RO= 1.49 Cm 

IlATTER HALF-DENSITY RADII Cfml: 
CP= 4.83 CT= 3.59 CT+CP= 8.42 t?= 2.W 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.03 RT= 3.85 

C.OULOMB RADII Cfml: 
RC:P= 4.87 RCT= 3.84 RC=RCP+RCT= 8.71 

BSS-COULOMB POTENTIAL CM&l: 
Vi’(r)=l.438+ZP+ZT/r for r>RC 
VC(rJ=VO-K*r++n for r<RC 
VO= 166.92 M&J K= .22834 n=2.471 
VC<RINT)= BY.4 Rev 

FISSION-TKE= 90. rlev 
ASYMM. FISSION-TKE= 82. t’leV 

LIQUID DROP PARA”ETERS: 
GAMMA- 0.936 MeV/fm**Z PROX-FACTOR= 24.22 tlev 
L-RLD- 84 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 7.35 nev/z**2 

MASS EXCESSES tUcV/c++23: 
PROJECTILE: -83.2 TARGET: -33.0 
C.OMPOUND NUCLEUS: -79.2 

FUSION RELATED PARAMETERS: 
R-BARRIER-IO.39 fm V(RB)= 93.6 neV 
B-VALUE= -36.9 MeV 
L-CRITICAL= 90. 

-- -- ----- ----~~----- 
n/u EM Eel Ecww P t ETA UtUsowRWU8CP-cIIlpLp W-LTEP-WE~-QTEFURETA’ TftU E-C?S~+N~~~~‘IW 
I--_--- ----- ---I_------- __ ---I ------_-_ 

1.0 84 27 0.30 3627 5.9 113.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 lb8 54 0.61 Slm 8.4 80.2 0 0 0 0 180.0 180.0 0.0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 151 81 0.91 6285 10.3 65.5 0 0 0 190.0 1m.o 0.0 0 0 
4.0 336 IO8 1.21 7259 11.9 56.7 57 761 4b2 89.3 25.3 45.3 191 145 1: 

0 0.08 0. 0 0 0.0 0 
135 6.27 218. 3 13 2.1 5 

4.5 373 122 1.36 7-W 12.6 53.4 75 1152 787 70.8 21.3 54.6 2b7 111 245 103 4.79 244. 4 lb 2.3 6 

5.0 420 155 1.52 8118 13.3 50.7 89 Mb4 lo(7 59.1 18.2 bo.5 331 89 293 87 4.m 271. 5 m  2.5 6 
5.5 462 149 1.67 8515 13.9 48.3 IO2 1718 12b0 50.8 15.8 b4.b 388 74 P) 76 3.53 195. 5 22 2.7 7 
6.0 504 163 1.82 W55 14.5 4b.3 113 1930 1239 U.6 14.0 b7.7 440 b4 369 69 
6.5 54b 

3.19 319. 6 25 2.8 8 
176 1.97 9260 15.1 US 123 2148 1143 39.8 12.6 70.1 491 55 402 b3 2.93 W. 7 27 3.0 8 

7.0 588 IW 2.12 9611 15.7 42.9 132 22bl 1061 36.0 Il.4 72.0 539 49 133 39 2.72 369. 7 29 3.1 9 

7.5 630 283 2.27 9949 lb.2 41.4 141 m4 9w a.8 10.4 73.6 586 44 463 s 2.56 39-z. 8 31 3.3 10 
8.0 672 217 2.43 10277 16.8 40.1 149 1509 928 33.1 9.6 74.9 632 40 491 52 2.42 415. 8 33 3.4 II 
8.5 714 230 2.58 10595 17.3 38.9 157 ml1 874 27.9 8.9 76.0 678 3h 519 54 2.m 441. 9 
9.0 756 

35 3.5 11 
244 2.73 lop03 17.8 37.8 lb4 2702 825 1.0 8.3 77.0 723 33 5(6 47 2.19 4b2. 10 37 3.7 12 

9.5 798 257 2.88 11203 18.3 3b.8 171 2783 782 24.3 7.8 77.9 767 I 572 4b 2.10 48% 10 39 3.8 12 

10.0 840 271 3.03 1149b 18-7 35.9 178 2856 743 22.8 7.3 78.6 811 29 598 44 2.02 589. 11 41 3.9 13 
10.5 882 z85 3.18 11782 19.2 35.0 184 2722 707 21.5 6.9 79.2 856 27 W 42 1.95 530. 11 42 4.0 14 
11.0 924 298 3.34 11060 19.7 34.2 190 2982 675 29.3 6.5 79.8 W i5 b49 41 
11.5 9bb 

1.69 55s. 12 44 4.1 14 
312 3.49 lp(3 20.1 a4 197 3W b4b 19.3 6.2 80.3 942 24 675 40 1.63 575. 12 16 4.2 15 

12.0 IOOB 325 3.M 12600 m.5 32.7 202 rred 619 18.4 5.9 80.8 986 22 699 38 1.78 600. 13 47 4.3 15 

13.0 1092 352 3.94 13118 21.4 31.4 214 3173 571 lb.7 5.4 81.6 1072 m  748 36 1.68 b44. 14 50 4.5 lb 
14.0 1176 379 4.24 13617 72.2 m.3 225 ml 530 15.4 4.9 82.3 1158 18 797 35 1.60 681. 15 54 4.7 18 
15.0 1260 w)6 4.S 11098 23.0 29.3 235 33lb 495 14.2 4.6 82.9 I243 17 84!J 33 
lb.0 1344 

1.53 729. lb 57 4.9 18 
434 4.85 14565 m.7 283 245 3374 4b4 13.2 4.3 63.4 1228 lb 892 32 1.47 170. lb M) 5.1 19 

17.0 14m 4bl 5.15 15017 24.4 27.5 254 3424 437 12.4 4.0 83.8 1414 14 939 31 1.42 811. 17 62 5.2 m  

18.0 1512 W 5.16 1545b 25.1 26.7 263 34b9 412 11.6 3.7 84.2 1499 13 986 30 1.37 850. 18 b5 5.4 21 
19.0 1596 515 %7b 15534 X.8 26.0 272 3509 391 10.9 3.5 84.5 1563 13 la?3 29 1.32 889. 19 68 5.6 22 
20.0 1685 542 6.8 lbml 26.5 25.4 ml 3545 371 10.3 3.3 84.8 IMB 12 1079 28 
25.0 2100 

1.2s 92. m  71 5.7 23 
bn 7.58 la+9 29.6 22.7 320 3w 297 8.1 2.6 85.9 2091 9 Em 24 1.12 1112. 25 84 6.4 27 

m.0 2520 813 9.10 20018 32.5 20.7 355 m4 247 6.7 2.2 86.7 2513 7 1531 22 1.01 1293. 97 29 7.1 m  

35.0 2940 948 10.61 21650 35.1 19.2 387 3g18 212 5.7 1.8 87.2 2934 6 1752 m  0.93 IYI. 34 tw 7.7 
400.0 3W 1084 12.13 23175 37.5 17.9 416 3487 185 4.9 1.6 87.5 3355 5 1971 19 
45.0 37W 

O.Bb 1614. 38 121 8.2 
1219 13.M 24b14 39.8 lb.9 443 3925 lb5 4.4 1.4 87.8 3775 5 2189 

50.0 MO 
18 0.81 1754. 43 

1355 
13-2 8.7 

15.lb 29979 41.9 16.0 4b9 = 148 3.9 1.3 88.0 4196 4 2405 17 0.77 1903. 47 143 9.2 
-_ _--_-------_- 

huh kv lkv - kwc l/h - 4i d h 4n dn&¶ Iku hV I*” - nn *v -I!&- l&Y -- 
~--__ -__-_-_----_______ 

fwwEcT1l.E T-lwxl acaFum OR DIaLEm sY8lEH rpQ#11BBoINl CI#DIIERWlW$L=W %#I 84Kr 



550 W. W. WILCKE et al. Heavy-Ion Reaction Parameters 

TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

+********+***************************************~ 
#2?3 84 Kr on 56 Fe 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATOMIC NUMBERS: ZP= 36. ZT= 26. ZC= bZ.(Sm) 
NEUTRON NUMBERS: NP= 48. NT= 30. NC= 78. 

AP**l/3= 4.380 AT**i/3= 3.826 ELSCAT <41 des 
REDUCED MASS NUMBER= 33.60 AP+AT=AC=140. 

INTERACTION RADIUS RINTa12.03 fm RO= 1.47 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 4.83 CT= 4.12 CT+CP= 8.95 C= 2.22 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.03 RT= 4.35 

COULOMB RADII Cfml: 
RCP= 4.:37 RCT= 4.27 RC=RCP+RCT= 9.14 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VC(r)=VO-K*r*rn for r<RC 
VO= 207.34 lleV K= .26652 n-2.449 
VC(RINT)= ill.9 MeV 

FISSION-TKE= 101. tleV 
ASYMM. FISSION-TKE= 99. MeV 

LIQUID DROP PARAMETERS: 
GAMt’lA= 0.930 McV/fm**Z PROX-FACTOR= 25.96 MeV 
L-RLD= 84 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 5.99 HeV/Z*+Z 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: -83.2 TARGET: -61.4 
COMPOUND NUCLEUS: -75.6 

FUSION RELATED PARAMETERS: 
R-BARRIER=10.80 fm V(RB)= 117.1 MeV 
L?-VALUE= -69.0 MeV 
L-CRITICAL= 107. 

EL/u BMEmEcmt, k El8 WXs6wy15WUB(pcIIWiJ W-LTEP-WEl4TEWIElW TW E-EREN-ENlEWlUT 
-- ---- 

1.0 84 34 0.30 3627 7.3 147.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 lb8 67 0.60 5130 10.4 104.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 252 101 0.90 bW5 12.7 85.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 336 134 1.20 759 14.7 73.7 72 ??? 4?1 91.3 34.1 44.4 171 lb5 151 180 b.67 196. 3 13 1.9 4 
4.5 378 151 1.35 7700 15.6 69.5 95 1zOl 826 72.1 2?.8 53.9 252 126 271 136 5.04 217. 4 17 2.2 6 

5.0 4zQ 168 1.50 8118 lb.4 45.9 114 1540 1110 bO.0 23.4 bO.0 319 101 2b8 114 4.21 239. 5 20 2.4 7 
5.5 462 185 I.65 8515 17.2 62.8 130 1816 l23U 51.6 20.3 b4.2 373 84 307 loo 3.70 261. 5 23 2.6 8 
6.0 501 202 1.80 8895 18.0 b0.2 I44 W4b 1128 45.3 17.9 b7.4 432 72 340 9O 3.33 283. 6 25 2.8 9 
6.5 54b 218 1.95 92b0 18.7 57.8 151 2241 1041 40.4 16.0 69.8 454 b2 370 83 3.Y 3O4. 7 28 2.9 10 
7.0 58n 235 2.10 9611 19.4 55.7 lb9 2107 966 36.4 14.5 71.8 533 55 398 77 2.84 327. 7 30 3.1 10 

7.5 630 252 2.25 9949 20.1 53.8 180 2552 902 33.2 13.2 73.4 581 49 425 72 2.M 348. 8 32 3.2 11 
8.0 672 269 2.4O 102?? 20.8 52.1 191 2678 84b 30.5 12.1 74.7 627 45 450 68 2.52 368. 8 34 3.4 12 
8.5 714 286 2.55 1@595 21.4 50.6 201 2789 796 28.3 11.2 75.9 bn 41 474 65 2.39 388. 9 36 3.5 13 
9.0 756 32 2.70 IOEQ 22.0 49.1 210 ma 752 26.3 10.5 76.9 718 38 498 62 2.28 408. 9 38 3.7 14 
9.5 79% 319 2.85 lliw 22.7 47.8 219 2976 712 24.6 9.8 ??.? lb3 35 521 59 2.19 42?n. 10 59 3.8 15 

10.0 840 236 3.00 11496 23.2 4b.b 228 3095 bib 23.1 9.2 78.5 608 32 543 51 2.11 450. 10 41 3.9 15 
10.5 882 553 3.15 11782 23.8 45.5 237 3121 644 21.8 8.7 79.1 852 30 565 s 2.03 468. I1 43 4.0 lb 
11.0 924 370 3.30 12%0 24.4 44.4 245 3192 615 20.6 8.2 W.? 5% 28 587 53 1.96 40?. I1 45 4.1 17 
11.5 9M 3Bb 3.45 12333 24.9 43.5 253 3252 588 19.5 7.8 80.2 939 27 bO8 52 1.90 509. 12 4b 4.3 17 
12.0 IOm 403 3.60 12bOO 25.5 42.5 260 3307 564 18.6 7.4 80.7 983 25 b% 50 1.85 52?. 12 48 4.4 18 

13.0 1092 43? 3.90 13118 26.5 40.9 275 MCQ 520 lb.9 b.8 81.5 1069 23 b71 47 1.75 566. 13 51 4.6 19 
14.0 1176 470 4.?0 13617 2?.5 39.4 289 3486 483 15.5 b.2 82.2 1155 21 712 45 1.67 55% 14 54 4.8 21 
15.0 1260 504 4.9 14098 LB.5 38.1 302 355? 451 14.4 5.7 82.8 1241 19 ?53 43 1.59 637. 15 a 5.0 22 
lb.0 1344 538 4.80 11565 29.4 36.8 315 3b?o 423 13.4 5.3 83.3 1327 17 793 41 1.53 674. lb bo 5.2 23 
17.0 1428 511 5.10 15017 30.3 35.7 321 3675 398 12.5 5.0 83.8 1412 16 832 40 1.47 709. 17 63 5.4 24 

18.0 1512 bm 5.40 1% 31.2 34.7 338 3?24 376 11.7 4.7 34.1 149? 15 871 38 I.42 745. 18 M 5.5 25 
19.0 1596 b38 5.70 15w 32.0 33.8 350 3768 396 11.0 4.4 e4.5 Is2 14 910 37 I.37 779. 19 69 5.7 26 
20.0 lb@ b72 6.M 16331 32.9 33.0 361 3807 331 10.4 4.2 84.8 lb67 13 948 36 1.33 813. 20 71 5.9 27 
25.0 2109 840 7.51 La49 36.7 29.5 411 3951 270 8.2 3.3 85.9 2090 10 11% 32 1.17 971. 24 85 b.6 32 
30.0 252ll IOW 9.01 20018 40.3 26.9 456 1057 225 b.? 2.7 86.6 2512 8 1323 w 1.05 1123. a 97 7.3 36 

35.0 2340 1176 10.51 21450 43.5 24.9 49? 41% 193 5.7 2.3 87.1 2933 7 1505 26 0.97 1259. 33 109 8.0 
40.0 3360 1344 12.01 23175 4b.5 23.3 = 4181 169 5.0 2.0 87.5 33w b lb55 24 0.90 1382. 3? 121 8.5 
45.0 3780 1512 13.51 21614 49.3 22.0 571 4zrl 154 4.4 1.8 87.8 3775 5 1863 23 0.84 1506. 41 132 9.1 
50.0 4200 lb83 15.01 25979 52.0 20.8 601 4255 135 4.0 1.6 88.0 4195 5 2039 22 0.80 1619. 4b 143 9.6 

#294 84 Kr on 63 Cu 84Krwl b3cu 84 Kr 0” 63 cr 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 36. ZT= 29. ZC= 65.(Tb) 
NEUTRON NUMBERS: NP= 48. NT= 34. NC= 82. 

AP++1/3= 4.380 AT+*l/S= 3.979 ELSCAT (48 des 
REDUCED MASS NUMBER= 36.00 AP+AT=AC=147. 

INTERACTION RADIUS RINT=12.19 fm RO= 1.46 fn 

MATTER HALF-DENSITY RADII Cfml: 
CP= 4.83 CT= 4.31 CT+CP= 9.14 C= 2.28 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 5.03 RT= 4.53 

COULOMB RADII Cfml: 
RCP= 4.X7 RCT= 4.45 RC=RCP+RCT= 9.32 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=1.438+ZP+ZT/r for r>RC 
VC(r)=VO-K+r++n for r<RC 
VO= 227.05 MeV K= .28231 n-2.443 
VC(RINT)= 123.1 McV 

FISSION-TKE= 108. McV 
ASYMM. FISSION-TKE= 107. MeV 

LIQUID DROP PARAMETERS8 
GAMMA= 0.929 t4cV/fm**2 PROX-FACTOR= 26.60 McV 
L-RLD- 81 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 5.61 MeV/Z+r2 

MASS EXCESSES CMcV/c**21: 
PROJECTILE: -83.2 TARGET: -65.2 
COMPOUND NUCLEUS: -71.9 

FUSION RELATED PARAMETERS: 
R-BARRIER=10.95 fm V(RB)= 128.9 M& 
Q-VALUE- -76.4 nev 
L-CRITICAL= 111. 

1.0 
2.0 
3.0 
4.0 
4.5 

5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
8.0 

84 36 0.29 3627 7.9 144.4 0 0 0 lea.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
lb8 n 0.58 5130 11.1 114.2 0 0 0 180.0 183.0 0.0 a 0 0 0 0.w 0. 0 0 0.0 0 
252 108 0.88 62% 13.6 94.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
336 144 1.17 7299 15.7 82.2 73 691 395 96.9 39.3 41.5 152 134 138 216 ?.2? 181. 2 12 1.9 4 
378 lb2 1.32 7700 lb.? 71.5 100 1139 ??O 75.8 31.5 52.1 2-a 140 2M 158 5.32 207. 3 lb 2.2 b 

420 183 1.44 8118 17.6 73.5 121 1496 1070 62.8 2b.4 58.6 308 112 256 131 4.39 228. 4 20 2.4 7 
462 198 1.61 8515 18.5 70.1 138 in8 1160 53.7 22.7 63.1 370 n 2% 114 3.85 249. 5 22 2.6 8 
504 216 1.75 8895 19.3 67.1 154 2031 1063 47.1 20.0 bb.5 425 79 328 102 3.U 270. b 25 2.8 9 
546 234 I.90 9260 20.1 b4.5 lb8 2236 991 41.9 17.8 b9.0 478 68 358 94 3.14 291. 6 27 2.9 10 
W 252 2.05 9411 20.8 42.1 182 2412 911 37.8 14.1 71.1 528 60 ‘S6 87 2.92 311. 7 fi) 3.1 11 

630 270 2.19 9949 21.6 60.0 194 25b4 SO 34.4 14.7 72.8 576 54 411 81 2.73 330. 8 32 3.2 12 
b72 288 2.34 102?? 22.3 58.1 205 2698 797 31.6 13.5 74.2 b23 49 43b 77 2.58 350. 8 34 3.4 13 

8.5 714 306 2.49 K695 23.0 sb.4 216 2815 750 29.2 12.5 75.4 M9 45 459 73 2.45 369. 9. 36 3.5 14 
9.0 754 324 2.63 lo903 23.6 54.8 217 WI9 708 2?.2 11.6 lb.4 715 41 482 70 2.34 391. 9 38 3.7 14 
9.5 ?W 342 2.78 11203 24.3 53.3 23? 3013 671 25.4 10.9 ??.3 760 38 503 b? 2.24 109. 10 39 3.8 15 

10.0 848 360 2.92 11496 24.9 52.0 24b 3096 63 23.8 10.2 78.1 8(15 35 525 M 2.15 427. 10 41 3.9 lb 
10.5 882 373 3.07 11782 25.5 50.7 255 3172 bO? 22.5 9.6 78.8 849 33 54b 62 2.w 445. 11 43 4.1 17 
11.0 924 396 3.n 12OM 26.1 49.6 w 3241 580 21.2 9.1 79.4 893 31 566 b0 2.00 4b3. 11 45 4.2 18 
11.5 966 414 3.36 12333 26.7 48.5 273 330) 95( 20.1 8.6 79.9 937 w 587 58 1.94 4M. 12 4b 4.3 18 
12.0 1008 432 3.51 12bW 27.3 47.5 281 3%? 531 19.2 8.2 80.4 981 27 ho? 56 1.88 501. I2 44 4.4 19 

13.0 1092 W 3.80 13118 28.4 45.b 297 316) 4W 17.4 7.5 81.3 1067 25 646 53 1.78 539. 13 51 4.6 20 
14.0 1176 501 4.09 13617 29.5 43.9 312 3951 4!9i 16.0 b.9 82.0 1154 22 6&( 51 1.70 511. 14 54 4.8 22 
15.0 1264 540 4.39 140% 30.5 42.4 327 3627 425 14.8 b.3 82.6 1240 20 722 48 1.62 647. 15 a 5.0 23 
lb.0 1344 516 4.68 Mb5 31.5 41.1 344 3693 m  13.8 5.9 33.1 1325 19 760 46 1.55 b42. lb U 5.2 24 
17.0 1428 612 4.97 1317 32.5 39.9 354 3?51 375 12.9 5.5 33.6 1410 18 797 45 1.50 b71. 17 U 5.4 26 

18.0 1512 b48 5.i% 154% 33.4 38.7 367 a03 351 12.1 5.2 84.0 149b lb ga 43 1.u 705. 18 & 5.6 27 
19.0 1596 684 5.8 Is84 34.3 n.7 379 38)9 335 11.4 4.9 84.3 1581 15 870 42 1.40 738. 19 b8 5.8 28 
a.0 1680 710 5.85 lb301 s.2 3b.8 391 3891 319 10.7 4.6 34.6 lbbb 14 905 40 I.35 ??O. 19 71 5.9 w 
25.0 2100 900 7.31 18249 39.4 32.9 44b 4049 m  8.4 3.6 85.8 2069 II 1002 35 1.19 922. 24 * 6.7 34 
30.0 2520 IMD 8.77 20018 43.1 30.0 4% 4154 212 6.9 3.0 86.5 2511 9 I254 12 1.07 1047. 28 97 7.4 38 

35.0 2940 1260 10.23 2lb50 4.6 27.3 540 42% 182 5.9 2.5 87.1 2932 8 1423 w 0.98 1184. 32 109 8.0 
40.0 3360 1440 1i.m 23175 49.8 26.0 581 4286 159 5.1 2.2 87.4 3353 7 1589 27 0.91 1318. 37 120 8.6 
45.0 3780 lb@ 13.16 24bl4 52.8 24.5 619 4%29 141 4.5 1.9 87.7 3774 6 I754 25 0.86 1424. 41 132 9.2 
50.0 4200 Iwo 14.62 25979 55.7 23.2 6% w 127 4.1 1.7 85.0 41% 5 1917 24 0.81 1534. 45 142 9.7 

lwlu lw w - w/c 1% --II) d 4w de. &I kvkvhv - nn kv -kv- hV - 
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**************t**ll~~****~*********~*~**~~*******~ 
*295 84 Kr on 92 MO 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC: NUMBERS: ZP= 36. IT=  42. ZC= 78. (Pt) 
NEUTRON NUtlEERS: NF’= 4Y. NT= 50. NC= 98. 

AF’**1/3= 4.380 AT+*1/3= 4.514 
REDUCED MASS NUMBER= 43.91 AP+AT=AC=17&. 

INTERACTION RADIUS RINT=12.77 fm HO= 1.44 fm 

MATTER HALF-DENSITY RADII Cfnl: 
C:P= 4.83 CT= 5.00 C.T+CP= 9.83 ;-= 2.46 

EOLI I VALENT SHARP SURFACE RADI I C fm 1: 
HP= 5.03 RT= 5.20 

COULOMH RAD I I C f m  1: 
RC.P= 4.:37 RCT= 5.08 RC=RCP+RC.T= 9.5’5 

HSS-COULOMB POTENTIAL CM&l: 
VC(r;=1.43ScZP+ZT/r for r:,RC: 
VC( r )=VO-K+r**n for r<RC 
vu= 307.38 nev K= .3259Y n=2.444 
VC(RINT)= 170.2 MeV 

F ISSION-TKE= 138. MeV 
ASYMM. FISSION-TKE= 138. MeV 

LIDUID DROP PARAMETERS: 
GAMMA= 0.930 MeV/fmr*Z PROX-FACTOR= 2X.71 MeV 
L-RLD= 74 (ROTATING LIQUID DROP LIMIT) 
‘STIFFNESS PARAMETER I::= 4.b4 MeV/Z**2 

MASS EXCESSES CMeV/c*+Zl: 
PROJECTILE: -83.2 TARGET: -x7.5 
C.GMPOUND NIUCLEUS: -29. 3 

FUSION RELATED PARAMETERS: 
R-BARRIER=11.47 fm V(RR)= 178.4 MeV 
C--VALUE= -141.4 MeV 
L-T:RITIC.AL= 117. 

wr ElBmEoux P k EM lJWsmv,sGnsW+lW-LP W-LTEP-WElQTEpQI(EW WI E-6llElk-fNlDPlM.T 
___------------- 

1.0 84 UOJb3b27 9.6218.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 lb8 84 0.52 5130 13.6 1Y.3 0 0 0 180.0 WI.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
Q.0 252 132 0.77 b285 lb.6 137.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 336 176 1.M 7259 19.2 119.0 42 159 0 140.9 77.7 19.6 38 298 23 677 16.76 0. 1 8 1.2 2 
4.5 378 I98 1.16 7700 20.4 112.2 97 7m 400 98.6 52.3 40.7 141 217 134 ml 7.34 176. 3 14 1.6 4 

5.0 420 20 1.29 8118 21.5 106.5 lm 1165 773 78.7 41.5 50.6 ml lb9 200 225 5.U 194. 4 18 1.9 6 
5.5 462 242 1.42 8515 22.5 101.5 1% 1528 &I bb.1 31.7 57.0 325 137 248 187 4.54 212. 5 21 2.1 7 
6.0 501 263 1.S 8895 23.5 97.2 179 lal 789 57.1 30.0 61.4 389 115 255 lb3 3.97 229. 5 24 2.4 8 
6.5 54b 285 1.68 9260 24.5 93.4 199 2oBb 729 50.4 26.4 b4.8 U7 99 317 147 3.57 24b. 6 26 2.6 10 
7.0 F.88 307 1.81 3611 25.4 90.0 217 2#6 b77 45.1 23.6 67.4 502 86 244 I35 3.27 W. 7 28 2.7 11 

7.5 bJ) 329 1.93 9949 26.3 86.9 233 2495 631 40.9 21.4 69.6 553 77 3b9 125 3.04 280. 7 31 2.9 I2 
8.0 672 351 2.ob 1@277 27.2 84.2 249 2bb1 592 37.4 19.6 71.3 b@3 69 392 117 2.85 295. 8 33 3.1 I4 
8.5 714 373 2.19 109p5 28.0 81.7 2b4 2807 557 34.4 18.0 72.8 bS2 62 413 111 2.69 312. 8 35 3.2 15 
9.0 7% 395 2.3l 109CQ 28.8 79.4 278 2937 52b 31.9 lb.7 74.0 699 57 4% It6 2.55 328. 9 37 3.4 lb 
9.5 7% 417 2.45llzMI 29.6 77.2 ml 3653 49% 29.8 15.6 75.1 746 52 452 100 2.u 244. 9 38 3.5 17 

10.0 840 439 2.5811496 m.4 75.3 303 3157 473 27.9 14.6 76.1 791 49 471 96 2.34 340. 10 40 3.7 18 
10.5 882 4bI 2.71 11782 31.1 73.5 316 3252 451 26.2 13.7 76.9 837 45 487 93 2.25 375. IO 42 3.8 19 
11.0 924 ls3 2.84 12060 31.9 71.8 327 3338 43l 24.7 12.9 77.6 BB2 42 506 W 2.16 391. 11 43 3.9 m  
11.5 966 X6 2.97 12333 22.6 70.2 339 3416 412 23.4 12.3 78.3 926 40 J23 86 2.09 406. 11 45 4.1 21 
12.0 1oaB 527 3.1012bOO 33.3 68.7 350 3188 394 22.2 Il.6 78.9 971 37 540 84 2.03 423. I2 47 4.2 21 

13.0 1092 571 3.35 13118 LU.6 LA.0 370 3b15 3b4 m.2 10.6 79.9 1058 34 572 79 1.91 4% 13 50 4.4 23 
14.0 1176 615 3.61 13b17 35.9 0.6 390 3724 338 18.5 9.7 80.7 1146 30 t43 75 1.62 481. 13 53 4.6 25 
15.0 1260 b59 3.87 I4098 37.2 61.5 469 3819 315 17.1 8.9 81.5 1132 28 bH 71 1.73 512. 14 56 4.8 26 
16.0 1344 703 4.13145b5 38.4 59.5 427 3901 296 15.9 8.3 82.1 1318 26 bb4 68 1.66 SW. 15 59 5.1 28 
17.0 1428 74b 4.37 15017 39.6 57.7 444 3974 278 14.8 7.7 82.6 1404 24 b93 bb 1.59 s9. lb 62 5.2 m  

18.0 1512 7% 4.M l5(56 40.7 55.1 4bl 4t39 2b3 13.9 7.3 a.1 14w 22 722 63 1.54 594. 17 b4 5.4 31 
19.0 159b tJ4 4.90 15804 41.9 54.6 477 1096 249 13.1 6.8 83.5 1515 21 751 61 1.49 bi3. 18 67 5.6 32 
20.0 1bW 878 5.16 16301 42.9 53.2 493 4148 236 12.3 6.5 83.8 IMl 19 779 59 I.44 b51. 19 70 5.8 33 
25.0 2100 1OH 6.45 18249 48.0 47.6 5b4 434b 189 9.7 5.0 85.2 2Om I5 916 52 1.26 774. 23 83 6.6 40 
30.0 2520 1317 7.74 20018 52.6 43.5 627 4477 157 7.9 4.1 86.0 a08 12 IMP 47 1.13 895. 27 93 7.3 45 

35.0 2740 1537 9.03 21650 56.8 40.2 681 4571 135 6.7 3.5 86.6 2930 IO 1178 43 1.04 lca(. 31 1Ob 8.0 
40.0 3360 1756 10.32 23175 60.7 37.6 737 4b42 118 5.8 3.1 87.1 3351 9 I3n 40 0.96 1102. 35 117 8.6 
45.0 37% 1976 11.61 24b14 b4.4 35.5 787 1696 105 5.2 2.7 87.4 3772 8 1429 37 0.90 1199. 39 128 9.1 
50.0 4200 21% 12.W 25979 67.9 23.7 BJ1 4740 94 4.6 2.4 87.7 4193 7 I552 35 0.85 1286. 43 139 9.7 

#z”b 84 kr on 108 As 

_------------------------------------------ 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

__-__--- --------------- ----_-------_----_-_. 

EL/u El.@ EOI EClUvC r k FM l.t8Xsawl5#l6WGlW-l.F’ W-LTEP-WEl-MEWUETA’ T&l E-EREN-+NTEWluT 

1.0 84 47 0.25 3627 10.3 2bb.4 0 0 
ATOMIC NUMBERS: zr= 3~. ZT= 47. ZC= 83.(B1) 2.0 lb8 55 0.51 51m 14.6 188.4 0 0 
NEUTRON NUHRERS: Nr= 48. NT= bi. NC=109. 3.0 252 142 0.76 6285 17.9 153.8 0 0 

AP+xl/3= 4.386 AT+rl/S= 4.7b2 
REDUCED MASS NUMBER= 47.25 AP+AT=AC=lPZ. 

1NlERAC:TION RADIUS RINT=13.04 Cm RO= 1.43 fm 

MATTER HALF-DENSITY RADII Cfmli 
C:r= 4.8’3 CT= 5.32 C’T+CP=lO.lS C.= 2.53 

4.0 336 189 1.01 7259 20.7 133.2 29 67 
4.5 378 213 1.14 7700 21.9 125.6 100 b&3 

5.0 420 236 1.27 8118 23.1 119.1 138 1135 
5.5 4b2 2k4 1.39 8515 24.2 113.6 lb8 1521 
6.0 501 Z4 1.52 8895 25.3 106.8 193 1812 
6.5 54b 37 1.65 9260 26.3 101.5 215 2114 
7.0 588 331 1.77 9611 27.3 100.7 235 234b 

7.5 b30 34 1.90 9949 28.3 97.3 254 2547 
8.0 672 378 2.M 10277 29.2 94.2 nl 2723 

ENUIVALENT SHARP SURFACE HAD1 I C f ml : 
HP= 5.03 HT= 5.50 

COULClMB RADII Lfm3 : 
RCP= 4.:37 RCT= 5.34 RC=RC.P+RC:T=lO. 21 

8.5 714 402 2.15 10595 30.1 91.4 287 2879 
9.0 756 425 2.28 10903 31.0 BB.8 3m ml7 

HSS-COULUMR POTENTIAL LMeVl: 
VC(r)=1.438+Zr*ZT/r for r::RC: 
VC ( r ) =VO-Ksr*rn for rCRC: 
VO= 335.7b PIeV K= , 33140 n=2.446 
VClRINT)= 18b.5 MeV 

9.5 798 U9 2.41 112b3 31.9 86.4 317 3140 465 30.5 17.2 74.8 7U 54 434 113 2.50 314. 9 38 3.5 I9 

10.0 @a 473 2.53 11196 32.7 84.3 331 3251 Ul 28.5 16.1 75.7 7% 50 U7 1oB 2.40 3Z9. 10 40 3.6 20 
10.5 882 496 2.M 11782 a.5 a.2 345 3352 
11.0 924 520 2.79 12Oba 34.3 80.3 358 3443 

FISSION-TKE= 150. MeV 
ASYMM. FISSION-TKE= 147. MeV 

LIQUID DROP PARANETERS: 
GAtlMA= 0.921 tirV/fm**2 PROX-FACTOR= 29.29 MeV 
L-RLD= 74 (ROTATING LIQLIIII DROP LIMIT) 
STIFFNESS PARAMETER c:= 4.33 M&/Z*+2 

11.5 9bb 543 2.91 11333 35.0 78.6 370 3526 
12.0 1wB 567 3.0( lzboo 35.8 76.9 .%2 3403 

13.0 lW2 614 3.29 13118 37.3 73.9 4C6 3AB 
14.0 1176 662 3.8 13617 38.7 71.2 4n 3853 315 18.9 10.7 80.5 1145 31 567 84 1.8b 439. 13 52 4.6 28 
15.0 1260 709 3.80 14OB 40.0 68.8 44B 39%i 294 17.5 9.8 81.3 1231 29 594 80 1.77 4b5. 14 55 4.8 33 
16.0 1344 75b 4.05 14%5 41.3 66.6 448 4041 
17.0 1428 8U3 4.31 15017 42.6 b4.6 487 4118 

18.0 1512 851 4.56 1545b 43.8 62.8 5C6 4187 

MASS EXCESSES CMeV/c*+Pl: 
PROJECTILE: -83.2 TARGET: -87. b 
C.OtlPOUND NUCLEUS: -15. Cl 

19.0 1996 898 4.81 158E4 45.0 61.1 523 4249 
m.0 lb80 945 5.07 lbml 4b.2 59.6 544 4304 
25.0 2100 1181 6.33 182)9 51.7 53.3 618 4514 
30.0 2520 1418 7.M) 20018 56.6 48.6 688 4b54 

FIUSION RELATED PARAMETERS: 35.0 2940 1654 8.87 21650 61.1 45.0 751 4753 
R-EARRIER=11.71 fm V,RBb= 195.2 MeV 40.0 3360 1890 10.13 23175 b5.4 42.1 aw )828 
N-VALLIE= -1J5.S nev 45.0 VW 212b 11.40 24bl4 69.3 39.7 8b4 4@% 
L-CRITICAL= 122. 50.0 4200 2363 12.66 25979 73.1 37.7 915 4933 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 156.3 107.3 12.4 20 316 15 1169 27.23 0. 1 7 1.2 3 

353 103.1 60.5 38.4 150 228 1m 399 7.97 1b2. 2 13 1.5 4 

749 81.6 47.0 49.2 243 177 187 2M) 5.76 178. 4 I7 1.8 6 
8133 t8.2 39.0 8.9 319 143 23J 214 4.74 194. 4 21 2.1 8 
7% 58.8 33.5 60.6 S4 120 272 186 4.12 210. 5 23 2.3 9 
679 51.8 29.4 b4.1 443 103 PC 167 3.70 225. b 26 2.5 11 
631 16.3 26.2 bb.8 498 90 329 153 3.38 241. 6 28 2.7 12 

589 41.9 23.7 69.0 551 W 352 I41 3.13 255. 7 m  2.9 I4 
562 a.3 21.6 70.8 bO1 71 374 132 2.93 271. 8 32 3.0 15 
519 35.3 19.9 72.4 b49 65 3% 125 2.77 2%. 8 34 3.2 16 
491 32.7 18.4 73.7 bW 59 412 119 2.63 ml. 9 36 3.4 17 

4m 26.8 15.1 76.6 835 47 463 104 2.30 343. 10 41 3.8 21 
401 25.3 14.3 77.3 880 u 479 loo 2.22 358. 11 43 3.9 22 
38) 24.0 13.5 78.0 925 II 494 w 2.15 372. 11 45 4.0 23 
368 2Z.7 12.8 78.6 969 39 509 94 2.06 386. 11 4b 4.1 24 

a9 20.7 11.6 79.7 Ice7 35 538 W l.9b 413. 12 49 4.4 26 

276 lb.2 9.1 81.9 1318 26 621 77 1.70 493. 15 58 5.0 31 
259 15.1 8.5 82.4 1404 24 b47 74 1.63 517. lb 61 5.2 33 

245 14.2 8.0 8Z.9 14W 23 673 71 1.57 541. 17 M 5.4 35 
232 13.3 7.5 83.3 1575 21 698 69 1.52 567. 17 M 5.6 34 
220 12.6 7.1 83.7 1bM ?o 723 M 1.47 593. 18 69 5.7 37 
176 9.8 5.5 ES.1 2085 15 845 58 1.29 708. 22 81 6.5 44 
I47 8.1 4.6 Bb.0 25W 12 961 52 1.16 815. 26 93 7.3 50 

126 6.9 3.9 86.6 293W 10 1075 48 1.06 911. 30 105 7.9 
110 6.0 3.4 87.0 3351 9 1185 U 0.98 1002. 34 116 8.5 
98 5.3 3.0 87.4 3772 8 1294 42 0.n 10%. 38 116 9.1 
W 4.7 2.7 87.6 4193 7 1402 39 0.87 1176. 42 137 9.6 
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W297 84 Kr on 140 Cm utaw14oc4 84urnNoc4 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
____________________----------------------- 

ATOHIC NUMSERS: ZP- 36. ZT- 58. 2C= 94.(Pu) 
NEUTRON NUMBERS: NP= 48. NT= 82. NC-130. 

AP**1/3= 4.380 AT**1/3= 5.192 
REDUCED MASS NUMBER- 52.50 AP+AT=AC=224. 

INTERACTION RADIUS RINTxi3.51 fm RO= 1.41 fm 

MATTER HALF-DENSITY RADII Cfmll 
CP- 4.83 CT= 5.87 CT+CP=10.70 C- 2.65 

EQUIVALENT SHARP SURFACE RADII Efmll 
RP- 5.03 RT= 6.04 

CGULOMB RADII Cfml: 
RCP= 4.87 RCT= 5.82 RC=RCP+RCT=lO.C9 

BSS-COULOMB POTENTIAL CHsVl: 
VC(r1=1.438*ZP*ZT/r for r>RC 
VC(r)=VO-K*r*+n for r<RC 
VO= 395.16 McV K= .33621 na2.460 
VC(RINT)= 222.3 HdJ 

FISSION-TKE= 178. McV 
ASYMH. FISSION-TKE= 168. McV 

LIQUID DROP PARAMETERS: 
GAHllA= 0.908 HeV/fmr+2 PROX-FACTOR= 30.24 HdJ 
L-RLD= 65 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAHETER C= 3.92 MeV/2**2 

MASS EXCESSES CMeV/c**Zl: 20.0 1680 1050 4.72 16301 51.4 73.5 616 4533 168 13.6 8.5 83.2 lb58 22 648 83 1.54 509. 18 67 5.5 43 
PROJECTILE: -83.2 TARGET: -88.2 25.0 2149 1313 5.91 I@49 57.4 45.8 707 4774 134 1O.b b.6 84.7 2083 17 747 72 1.24 608. 22 79 6.3 51 
COMPOUND NUCLEUSI 34.2 33.0 1520 1515 7.09 2OO18 b2.9 60.0 787 1935 112 8.7 5.5 85-b 2506 I4 MI 65 I.20 700. 25 90 7.0 s 

FUSION RELATED PARAHETERSI 
R-BARRIER-12.12 fm V(RB)= 232.0 MeV 
Q-VALUE= -205.6 MeV 
L-CRITICCIL= 118. 

5.0 430 363 1.18 8118 25.7 147.0 135 845 536 94.8 b2.b 42.6 207 213 151 376 7.00 154. 3 lb 1.4 5 
5.5 462 289 1.30 8515 2b.9 140.2 174 1339 
6.0 504 315 1.42 3893 a.1 134.2 2-x lb99 
6.5 W 541 1.54 9240 29.3 lW.0 p3 Zoll 
7.0 988 3M 1.65 9611 30.4 124.3 Z58 2279 

7.5 63 3N 1.77 9949 31.4 120.1 280 2510 
8.0 672 420 1.89 It&‘7 32.5 116.2 r)l 2713 
8.5 714 446 2.01 10995 33.5 1128 320 2891 
9.0 756 473 2.13 10903 34.4 109.6 338 3051 
9.5 798 499 2.24 11293 35.4 Nb.7 356 3193 

10.0 844 525 2.8 114% 36.3 104.0 372 ml 
10.5 Es SI 2.48 11782 37.2 101.5 388 3436 
11.0 924 578 2.60 lm4 38.1 w.l 402 3541 
11.5 96 604 2.72 12333 38.9 97.0 418 X37 
12.0 1ooB 630 2.82 lzboo 39.8 94.9 432 3725 

13.0 IO9Z 683 3.07 13118 41.4 91.2 459 3880 
14.0 1176 725 3.31 13b17 43.0 87.9 485 4014 
15.0 Iis0 ma 33 140% 44.5 84.9 509 4129 
16.0 1344 840 3.78 145b5 45.9 32.2 532 4239 
17.0 1428 893 4.92 15017 47.3 79.7 %4 4319 

612 77.7 50.2 51.2 292 170 295 292 5.44 Ib8. 4 19 1.7 7 
%I bb.2 42.4 56.9 363 141 24b 347 4.60 181. 5 21 2.0 9 
518 57.9 36.8 (1.1 4% 120 278 218 4.06 1%. b B 2.2 11 
491 51.5 31.6 M.3 484 lo4 301 198 3.68 24% b 27 2.4 12 

448 4b.4 29.3 bb.8 538 9Z 327 LB1 3.38 221. 7 W 2.4 14 
420 42.3 2b.b b8.9 990 82 347 lb9 3.15 234. 7 31 2.8 lb 
396 23.8 24.4 70.6 b4O 74 366 159 2.9b 217. 8 33 2.9 17 
374 35.9 22.6 72.1 689 67 B3 151 2.80 259. 8 35 3.1 19 
351 33.4 21.0 73.3 736 U 3W 143 2.N 272 9 37 3.2 20 

336 31.2 19.6 74.4 733 57 414 137 2.54 284. 9 38 3.4 22 
320 29.3 18.4 75.4 829 53 128 131 2.44 297. 10 40 3.5 23 
306 27.6 17.3 7b.2 875 49 U2 126 2.35 299. 10 42 3.6 24 
293 ‘Z&l lb.4 76.9 920 4b 454 122 2.27 320. II 43 3.8 24 
280 24.8 15.5 77.6 965 43 4b9 118 2.19 332. 11 45 3.9 27 

259 22.5 14.1 78.8 1053 39 494 111 2.06 356. 12 48 4.1 W 
240 20.6 12.9 79.7 1141 35 518 I@ I.96 380. 13 51 4.3 31 
224 18.9 11.9 80.5 1218 32 541 100 1.84 401. I4 54 4.6 34 
210 17.6 11.0 81.2 1315 W 563 94 1.74 423. 14 B 4.8 36 
1% 16.4 10.2 81.8 1401 27 585 92 1.71 444. 15 59 5.0 30 

18.0 1512 945 4.25 15156 48.7 77.5 575 us8 187 15.3 9.6 82.3 1487 25 bM 89 1.65 448. lb 62 5.1 39 
19.0 1596 9B 4.49 IS84 50.1 75.4 594 4449 177 14.4 9.0 82.8 1572 24 627 86 1.59 489. 17 64 5.3 41 

35.0 2940 1838 8.27 21650 67.9 55.6 8bo X69 96 7.4 4.6 86.3 ww 11 932 59 1.10 787. w 101 7.6 
40.0 3360 2100 9.45 23175 72.6 52.0 928 5136 84 b.4 4.0 86.8 3350 10 1021 55 1.02 864. 33 112 8.2 
45.0 3780 2363 10.63 21614 77.0 49.0 9M 5202 74 5.7 3.5 87.2 3771 9 1107 51 0.96 942. 37 122 8.8 
50.0 400 2625 11.81 25979 81.2 4b.5 1049 5i.57 b7 5.1 3.2 87.5 4192 8 1192 49 0.94 1012. 40 132 9.3 

R298 84 Kr on 154 Sm 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
___________-________----------------------- 

ATOMIC NUMBERS: 2P= 36. 2T= 62. 2C= 98. (Cf 1 
NEUTRON NUMBERS: NP= 48. NT= 92. NC=140. 

CIp**1/3= 4.380 AT*ll/3= 5.360 
REDUCED MASS NUMBER= 54.35 AP+AT=AC=238. 

INTERACTION RADIUS R1NT~l3.69 fm RO- 1.41 fm 

MATTER HALF-DENSITY RADII Cfmll 
CP= 4.83 CT= 6.09 CT+CP=l0.92 C= 2.69 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.03 RT= 4.25 

COULOMB RADII Cfml: 
RCP= 4.87 RCT= 6.00 RC=RCP+RCT=10.87 

RSS-COULOMB POTENTIAL KMeVl: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VC(r)=VO-Krrrrn for r<RC 
VO= 415.15 HeV K= .33376 ns2.466 
VC(RINT)= 234.4 MoV 

FISSION-TKE= 188. MeV 
ASYMM. FISSION-TKE- 175. McV 

LIQUID DROP PARAMETERS: 
GCIMMA= 0.899 MeV/fm++Z PROX-FFU)TOR= 30.43 H&J 
L-RLD= 42 (ROTATING LXQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 3.79 HcV/Z**2 

MASS EXCESSES CHeV/c**Zl: 
PROJECTILE: -83.2 TARGET: -72.1 
COMPOUND NUCLEUS: 57.9 

FUSlON RELATED PARAHETERS: 
R-BARRIER=12.28 fin V(RR)= 244.3 MeV 
Q-VALUE= -213.2 MeV 
L-CRITICAL= 116. 

1.0 84 54 0.23 3627 11.9 351.5 0 0 0 180.0 180.0 0.0 0 0 0 
2.0 168 109 0.4b 5130 lb.8 248.5 0 0 0 180.0 180.0 0.0 0 0 0 
3.0 29 143 0.70 b28J 20-b 2Q2.9 0 0 0 180.0 180.0 0.0 0 0 0 
4.0 36 217 0.93 7B9 23.8 175.7 0 0 0 180.0 180.0 0.0 0 0 0 
4.5 378 245 1.04 77W 25.2 165.7 69 2U 5 134.b 102.4 22.7 94 294 58 

5.0 429 272 I-lb 8118 2b.b 157.2 134 814 478 W.0 48.5 40.5 198 222 142 
5.5 463 299 1.28 8515 27.9 149.9 177 1279 39 80.5 54.3 49.7 286 176 197 
b.0 504 326 1.39 8895 29.1 143.5 211 1665 503 43.4 45.5 55.8 356 I46 238 
6.5 546 353 1.51 9260 33.3 137.9 249 1992 4b4 59.7 39.4 bo.2 423 G-3 270 
7.0 5BB 380 1.62 9411 31.5 132.8 24A 2212 431 53.0 34.8 b3.5 481 107 2% 

7.5 6% 408 1.74 9949 32.b 1B.3 290 2515 402 47.7 31.3 bb.l 546 94 319 
8.0 672 435 1.S lo277 33.6 124.3 312 2.727 377 43.4 28.4 68.3 598 84 338 
8.5 714 462 1.97 10595 34.7 120.5 333 WI4 255 39.8 24.0 70.1 638 76 356 
9.0 7% 489 2.09 10903 35.7 117.2 352 3080 335 3b.8 24.0 71.6 b87 69 373 
9.5 798 516 2.29 11203 3b.b 114.0 370 3229 317 34.2 22.3 72.9 735 63 388 

10.0 840 544 2.32 114% 37.6 111.1 388 3% N2 32.0 20.8 74.0 782 58 402 
10.5 m2 571 2.43 11782 38.5 108.5 435 3483 287 30.0 19.5 75.0 323 54 416 
11.0 924 5% 2.8 1~840 39.4 tM.0 421 3593 274 28.3 18.4 n9 874 50 429 
11.5 966 b25 2.67 12333 40.3 lM.b 43b 3691 2b2 26.7 17.4 7b.b 919 47 u2 
12.0 1009 b52 2.78 126M) 41.2 101.5 451 3786 al 25.4 lb.5 n.3 944 U 454 

13.0 1092 707 3.01 13118 42.9 97.5 484 3948 212 23.0 14.9 78.5 1052 40 478 
14.0 1176 761 3.25 13617 U.5 93.9 506 4039 215 21.0 13.6 79.5 1110 36 500 
15.0 1240 815 3.48 MC98 46.0 90.7 532 4208 201 19.4 12.6 80.3 1227 33 522 
lb.0 1344 870 3.71 l45b5 47.6 87.9 Bb 4314 188 18.0 11.6 81.0 1314 30 543 
17.0 1423 924 3.94 15017 49.0 85.2 m  4407 177 lb.7 10.8 81.6 1400 23 263 

18.0 1512 970 4.17 154% 50.4 82.8 602 440 lb7 15.7 10.2 82.2 1186 2% 593 
19.0 1596 1033 4.40 1588) 51.8 80.6 b24 4544 158 14.7 9.5 42.b 1572 24 602 
20.0 1680 1087 4.44 14301 53.2 78.6 b44 4b31 151 13.9 9.0 8&O IbS 22 621 
35.0 2104 1359 5.80 18249 59.4 70.3 74o 4894 120 10.9 7.0 84.6 2483 17 713 
3l.O 25W lb31 6.96 iQo18 65.1 b4.2 825 5053 LOO 8.9 5.8 85.6 2506 14 800 

55.0 2940 1902 84 21650 70.3 39.4 901 5173 86 7.5 4.9 86.2 3920 12 883 
40.0 3260 2174 9.27 23175 75.2 55.6 972 52b3 75 b.5 4.2 8b.7 3SO 10 964 
45.0 3782 3446 10.43 21614 79.7 52.4 1038 5332 67 5.8 3.7 87.1 3771 9 low 
50.0 4290 2718 11.59 25979 84.1 49.7 1100 5399 60 5.2 3.3 87.4 4192 8 1121 

0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 

814 14.55 132. 2 11 1.0 3 

424 7.50 145. 3 15 1.4 5 
323 5.70 157. 4 19 1.7 8 
271 4.71 170. 5 22 1.9 10 
238 4.19 183. 5 24 2.2 12 
214 3.78 195. b 27 2.4 I4 

197 3.47 207. 7 W 2.6 lb 
183 3.23 220. 7 31 2.7 17 
172 3.W 232. 8 33 2.9 19 
lb2 2.S H4. 8 34 3.0 20 
154 2.72 256. 9 34 3.2 22 

147 2.44 268. 9 2s 3.3 23 
141 2.49 278. 10 44 3.5 25 
136 2.39 35% IO 41 3.6 zb 
131 2.31 301. II 43 3.7 23 
I27 2.23 312. 11 U 3.8 W 

119 2.10 333. 12 47 4.1 33 
113 1.w 3%. 13 50 4.3 3) 
106 1.89 377. 13 53 4.5 36 
103 1.81 398. 14 56 4.7 38 
w 1.74 417. 15 54 4.9 41 

95 1.67 437. 16 61 5.1 43 
93 I.62 459. 17 43 5.2 U 
6-3 1.56 478. 17 66 5.4 46 
71 1.36 570. 21 78 6.2 55 
69 I.22 M. 25 89 6.9 62 

63 1.12 736. w 100 7.5 
59 1.04 812. P 111 8.1 
55 0.97 885. 24 121 8.7 
52 0.9Z 953. 40 131 9.2 

- “P3 I&v -lkv- *v - 

Em 84Kr 
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4k299 84 Kr on lb.5 Ho 

_____-_____--____---____________________--- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
_____-_______--___------------------------- 

ATOMIC NUMBERS: ZP- 36. ZT= 67. ZC=103. (Lw) 
NEUTRON NUMBERS: NP= 48. NT= 98. NC=144. 

CIpr*1/3= 4.380 AT++1/3= 5.485 
REDUCED MASS NUMBER= 55.64 AP+AT=AC=249. 

INTERACTION RADIUS RINT=13.83 fm RO= 1.40 fin 

MATTER HALF-DENSITY RADII Cfml: 
CP= 4.83 CT= h.25 CT+CP=11.08 C= 2.72 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.03 RT= 6.41 

COULOMB RADI I C fnl: 
RCP= 4.87 RCT= 4.15 RC=RC’P+RCT=ll.Oi? 

HSS-CGIJLOMB POTENTIAL CMcVl: 
VC.(r)=1.438+ZP*ZT/r for r:>RC 
VC. ( r 1 =VO-Krr**n for r<RC 
‘JO= 441.81 MeV K= .33494 n=2.475 
VC.(RINT)= 250.9 HeV 

FISSION-TKE= 203. MeV 
ASYMM. FISSION-TKE= 184. MeV 

LIQUID DROP PARAMETERS: 
GAMWA= 0.901 MeV/fml+2 PROX-FACTOR= 30.85 MeV 
L-RLD= 50 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 3.71 MeV/Z*+Z 

MASS EXCESSES EMeV/c**Zl: 
PROJECTILE: -83.2 TARGET: -63.7 
COMPOUND NUCLEUS: 87.5 

FUSION RELATED PARAMETERS: 
R-BARRIER=l’L.BY fm V(RB)= 261.5 MeV 
Q-VALUE= -234.4 MeV 
L-CRITICAL= 104. 

1.0 84 56 0.22 3k.27 12.2 379.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 lb8 111 0.U 5130 17.2 2b8.b 0 0 0 ml.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
3.0 29 lb7 0.U 6ZS 21.1 219.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 Sk 223 0.89 rw 24.3 169.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 378 250 1.00 7700 25.8 179.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 420 278 1.11 8118 27.2 lb9.8 117 595 292 110.7 80.5 34.7 lb6 251 116 541 8.M 139. 3 I4 1.2 4 
5.5 462 306 I.?2 651.5 23.6 161.9 lb7 1091 428 88.2 blab 1.9 262 PD 180 39l 6.29 152. 4 18 1.5 6 
40 504 334 1.3 8895 29.8 155.1 ?QT I%3 392 74.1 50.9 52.9 340 I44 225 311 5.13 IM. 5 21 1.8 9 
b.5 546 %2 l.U 92M 31.0 149.0 pl 1851 362 b4.2 43.7 57.9 IOB 138 %Q 2b9 4.43 174 5 24 2.0 II 
7.0 589 390 1.56 9611 32.2 143.5 2b5 2150 336 56.8 38.4 b1.b 4b9 119 288 241 3.9b Is& b 26 2.2 13 

7.5 &IO 417 1.M ff19 33.3 M.7 291 2408 313 51.0 34.3 b4.5 52b 104 312 220 3.b2 200. 7 24 2.4 14 
8.0 672 445 1.77 10277 34.4 124.3 314 2b34 294 4b.3 31.0 bb.9 579 93 232 203 3.35 212. 7 30 2.b 16 
8.5 714 473 I.87 10595 ~5 130.3 3% 2833 276 42.4 28.4 b8.8 631 83 351 l$Q 3.13 223. 8 32 2.8 18 
9.0 M 501 2.00 10903 3b.5 l&b 357 3010 261 39.1 2b.l 70.5 b80 76 367 179 2.95 2U. 8 34 2.9 20 
9.5 798 529 2.11 HZ03 37.5 123.2 376 3169 247 36.3 24.2 71.8 729 69 381 im 2.80 24b. 9 3b 3.1 21 

10.0 840 557 2.a 11496 38.5 120.1 394 311 235 33.9 22.6 73.1 776 61 397 lb2 2.67 257. 9 37 3.2 23 
10.5 882 58.4 2.35 11762 39.5 117.2 412 3440 z4 31.8 21.2 74.1 823 59 411 153 2.8 269. 10 39 3.4 24 
11.0 924 b12 2.U 12060 40.4 114.5 429 3958 214 29.9 19.9 75.0 869 56 424 119 2.6 279. 10 41 3.5 24 
11.5 PM b40 2-s 12333 41.3 112.0 44s 3665 204 28.3 18.8 15.9 915 51 ub lU 2.3b 290. 10 42 3.6 27 
12.0 1009 668 2.bh 12600 42.2 109.6 161 3763 196 26.8 17.8 76.6 960 48 448 139 2.23 300. 11 u 3.7 29 

13.0 1092 724 2.89 13118 43.9 loJ.3 490 3936 181 24.2 lb.1 77.9 1049 43 471 13l 2.15 322. 12 47 4.0 31 
14.0 1176 779 3.11 13617 45.6 101.5 518 4065 lbB 22.2 14.7 78.9 1137 39 493 123 2.03 342. 13 49 4.2 34 
15.0 I%0 835 3.33 l4OH 47.2 98.1 545 4213 156 20.4 13.5 79.8 1225 35 514 117 1.93 363. 13 52 4.4 3h 
lb.0 1344 891 3.8 Mb5 48.7 94.9 570 43Zb 147 18.9 12.5 80.6 1312 32 SW 112 1.84 332. I4 95 4.6 39 
17.0 14za 916 3.77 15017 50.2 

18.0 1512 1002 3.99 156b 51.7 
19.0 1596 1058 4.2 15881 53.1 
20.0 Itao 1113 4.u lb301 w.4 
25.0 2100 1392 5.53 18249 bO.9 
30.0 2520 lbm b.66 2#)18 M.7 

33.0 2940 1948 7.77 2ld50 72.0 
10.0 3360 2227 8.87 23175 77.0 
45.0 3780 2X6 9.98 24bl4 81.7 
50.0 km0 2783 11.09 25979 8b.1 

92.1 595 4425 138 17.b 11.7 81.2 1398 

89.5 618 4514 lfi) lb.5 10.9 81.8 MB4 
87.1 Ml 4593 123 15.5 10.3 82.3 1510 
84.9 bb2 4bM 117 14.6 9.7 82.7 lb54 
7b.0 7b2 4934 94 11.4 7.6 84.3 2082 
b9.3 Bso 5113 78 9.3 b.2 85.3 2505 

b4.2 929 5212 b7 7.9 5.2 86.0 2928 
bO.1 1003 5323 58 6.9 4.5 8b.b 3349 
5&b 1071 5412 52 b.1 4.0 87.0 377l 
53.7 1135 5472 47 5.4 3.6 87.3 ,192 

30 553 107 1.77 402. 15 58 4.8 41 

28 572 IM 1.70 422. lb b0 5.0 43 
26 591 100 1.M 441. 17 63 5.1 45 
24 bo9 96 1.59 459. 17 b5 5.3 47 
18 b9b 84 1.38 aZ. 21 77 6.1 55 
15 T18 75 1.24 635. 25 88 b.8 63 

I2 E57 69 1.13 713. 29 99 7.4 
I1 924 M 1.0 787. 32 109 8.0 
9 1009 60 0.W 856. 36 119 8.5 
8 1DBl 56 0.93 921. 39 129 9.0 

Q300 94 Kr on 181 Ta 84 Kr 01) 181 11 84 Kr oli 181 11 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATOMIC NUMBERS: ZP= 36. ZT= 73. ZC=109. ( ) 
NEUTRON NUMBERS: NP= 48. NT=108. NC=lSL. 

AP*+1/3= 4.380 AT+*l/3= 5.657 
REDUCED MASS NUMBER= 57.37 AP+AT=AC=265. 

INTERACTION RADIUS RINT=14.01 fm HO= 1.40 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 4.83 CT= 6.47 CT+CP=ll.30 C:= 2.77 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.03 RT= b.62 

COULOHB RADII Cfml: 
RCP= 4.87 RCT= 6.35 RC=RCP+RCT=l1.23 

7.5 630 Uo l.do 9949 34.4 151.1 294 2312 215 54.4 37.9 62.8 51) 114 303 247 3.79 189. 6 27 2.3 14 
8.0 672 459 I.70 10277 ~5 Mb.3 319 m  2tQ 49.3 34.2 b5.4 571 101 324 228 3.49 2W. 7 3) 2.5 lb 
8.5 714 4@ 1.81 I@95 3b.b 141.9 342 2768 190 45.0 31.1 67.5 623 91 343 212 3.25 211. 8 31 2.6 18 
9.0 7% 516 1.91 LOitS 37.b 137.9 3M 2558 179 41.5 18.6 b9.3 674 82 360 200 3.M 221. 8 33 2.8 2-l 
9.5 798 Sk5 2.02 11203 38.7 134.3 385 3128 170 39.5 26.5 rn.8 723 75 375 189 2.89 233. 8 % 2.9 21 

HSS-COULOMB POTENTIAL CMeVl: 10.0 840 574 2.13 11496 39.7 130.9 4M 3280 161 35.9 24.7 72.1 771 b9 389 180 2.15 243. 9 37 3.1 23 
VC(r)=1.438*ZP+ZT/r for r>RC 10.5 @2 6M 2.23 1lm 40.7 127.7 423 3418 154 3.6 23-I 73.2 818 b4 W I72 2.63 253. 9 38 3.2 25 
VC(r)=vO-IC*r+*n for r<RC 11.0 5-i-4 b3l 2.31 12060 41.6 124.8 Ul 351( 147 31.6 21.7 74.2 &i 59 415 lb5 2.33 2b4. 10 4Q 3.4 2b 
VO= 472.12 MeV K= .33251 n-2.485 11.5 966 bb0 2.8 IPa 42.6 122.0 4S8 M9 140 29.8 20.5 75.1 911 56 427 159 2.43 274. 10 41 3.5 28 
VC(RINT)= 269.7 MeV 12.0 1008 m  2.53 m m  43.5 119.5 475 37b4 134 28.2 19.4 75.9 %I 52 439 153 2.35 283. II 43 3.6 30 

FISSION-TKE= 220. MeV 
ASYMM. FISSION-TKE= 195. ncv 

LIQUID DROP PARAMETERS: 
GAMMAa 0.898 McV/fmc+2 PROX-FACTOR- 31.22 HeV 
L-RLD= 36 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 3.61 MeV/Z+*2 

13.0 1052 74b 2.77 13118 45.2 114.8 506 39% 124 25.5 17.5 77.2 104b 4b 4bl IU 2.20 3M. 12 4b 3.8 32 
14.0 1176 8W 2.98 13617 47.0 110.6 5% 4109 115 23.3 lb.0 78.3 1134 42 482 1% 2.09 323. 12 49 4.1 35 
15.0 12bO 851 3.19 Ilose 40.b 106.8 554 4247 107 21.5 14.7 79.3 1722 38 501 129 1.97 343. 13 51 4.3 37 
lb.0 1244 918 3.40 l4SbS 50.2 lln.5 591 4368 101 19.9 13.b 80.1 1309 35 520 I23 1.89 361. I4 54 4.5 40 
17.0 1428 975 3.U 15017 51.7 100.4 blb WA 95 18.5 12.7 80.8 13% 32 539 118 1.81 381. 15 57 4.7 42 

18.0 1512 lW3 3.83 154% 53.2 97.5 Ml 4Sb9 
19.0 1596 1090 4.01 1988) 54.7 94.9 665 4bs3 
20.0 1680 1147 4.25 lb301 5b.l 92.5 688 4729 
25.0 2100 1434 5.32 18Z49 62.7 82.8 792 5019 
30.0 2520 1721 6.38 20018 48.7 75.6 m  5211 

%.O 2940 ZOOB 7.44 21650 74.2 69.9 968 5349 
w.0 339 22% 8.5123175 79.4 b5.4 1845 %32 
45.0 3780 2582 9.51 24bl4 84.2 61.7 1116 Jsp 
50.0 4208 2869 1O.M is979 88.7 9.5 1183 9596 

89 17.3 11.8 81.3 1482 33 561 113 1.74 339. lb 99 4.8 U 
85 163 11.1 81.9 1968 28 511 109 I.68 416. lb 62 5.0 47 
80 15.3 10.5 82.3 lb54 26 S9l 106 Id.2 434. 17 b4 5.2 49 
M 11.9 8.2 84.0 Zoeo 20 672 92 1.41 520. 21 76 b.0 5B 
53 9.8 b.7 851 Zspr lb 748 82 1.26 599. 25 87 6.6 bb 

MASS EXCESSES CMeV/c**23: 
PROJEC:TILE: -83.2 TARGET: -4b. 0 
COMPOUND NUCLEUS: 128.2 

FUSION RELATED PARAMETERS: 
R-BARRIER=12.55 fm V(RB)= 280.8 MeV 
G-VALUE= -257.3 MeV 
L-CRITIC.AL= 89. 

EL/r ElMmlEclw P k ETA lJWSlWlW68acllW-lP E’+lE’-WEM!lEMlElA’ 1111 ESREN-UmPllLT 
-----_I-_ 

1.0 84 51 0.21 3527 12.5 413.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 lb8 115 0.43 51% 17.7 292.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 252 172 0.U a 21.7 239.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 3?4 229 0.85 7i59 25.1 206.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 378 2% 0.96 7700 26.6 195.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 420 287 1.06 8118 28.1 185.1 95 369 103 lab m.2 27.2 132 m  88 757 11.71 132. 2 13 0.9 3 
5.5 4b2 316 1.17 8515 29.4 176.4 157 500 294 9b.8 70.8 41.b 238 224 161 463 7.12 144. 3 17 1.3 5 
6.0 Xi 344 1.28 8BR 30.7 148.9 200 1342 269 80.4 57.4 19.8 322 lU2 211 363 3.57 15. 4 20 1.6 8 
6.5 546 373 1.38 9260 a.0 162.3 235 171b 248 b9.2 40.7 tS.4 394 152 249 309 4.73 166. 5 23 1.9 10 
7.0 5BB 402 1.W 9611 %2 156.4 2% 2035 231 bOo.9 42.6 59.b 457 131 279 273 4.18 178. b 25 2.1 12 

16 8.3 5.6 85.9 2927 13 821 75 1.15 673. 2% 98 7.3 
40 7.2 4.9 86.4 D49 II 891 m  1.07 743. 32 l0n 7.8 
35 63 4.3 86.8 3770 10 960 65 1.00 8w. 35 118 8.4 
32 5.7 3.9 87.2 4191 9 lw7 61 0.94 8b9. 39 127 8.9 
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0301 84 Kr nn 197 Au 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOHIC NUMBERS: ZP= 36. ZT= 79. ZC=ilS. 4 ) 
NEUTRON NUMBERS: NP= 4%. NT=ll%. NC-166. 

AP**l/3= 4.380 AT+*l/S= 5.819 
REDUCED BASS NUMBER= 58.89 AP+AT=AC=2%1. 

INTERACTION RADIUS RINT=l4.19 fm RO= 1.39 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 4.8% CT= 6.6% CT+CP=11.51 C= 2.80 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.03 RT= 6.83 

COULOMB RADII Cfnl: 
RCP= 4.87 RCT= 6.55 RC=RCP+RCT=ll.42 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=l.43%+ZP*ZT/r for r>RC 
UC< P) =vo-l(*r**n for r<RC 
VO= 501.72 McV K= .32%%6 n=2.496 
VC(RINT)= 288.3 NeV 

FISSION-TKE= 23%. MeV 
ASYMH. FISSION-TKE= 205. McV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.896 MeV/fmrr2 PROX-FACTOR= 31.55 
L-RLD= 1% (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 3.52 MeV/Z++Z 

MASS EXCESSES CMeV/cc*Zl: 
PROJECTILE: -%3.2 TARGET: -2Y.6 
CGMPGUND NUCLEUS: 176.1 

FUSION RELATED PARAMETERS: 
R-BARRIER=l2.69 fm V(RB)= 299.9 MeV 
Q-VALUE= -287.9 UeV 
L-CRITICAL= 66. 

t49.V 

LO 252 I?? 0.61 bzB5 22.3 m5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 wb wb 0.82 7259 25.8 223.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 378 2b5 0.92 nm 27.3 211.1 0 0 0 183.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 420 294 1.M 8118 28.8 200.3 a 129 0 118.1 128.6 16.0 95 325 57 1385 20.45 0. 2 II 0.4 0 
5.5 462 324 1.12 8515 30.2 MO.9 141 698 154 IO?.0 Q.0 3b.5 212 250 HO 516 8.29 137. 3 lb 1.0 3 
6.0 501 253 1.23 8895 31.6 182.8 191 1169 141 87.3 b4.7 4b.3 303 201 196 42b 6.12 147. 4 19 1.4 b 
6.5 546 283 1.35 92bO 22.8 1’Ei.b 231 15b9 131 74.5 54.2 52.8 nS 143 217 354 5.07 153. 5 22 1.6 9 
7.0 588 412 1.43 9bll 24.1 169.3 265 1910 121 65.2 47.0 a.4 445 143 269 303 4.43 169. b 25 1.9 11 

7.5 630 442 1.53 9949 35.3 lb3.5 295 Pgg 113 58.1 41.6 61.0 5Ob 124 295 2?7 3.99 1?9. b 27 2.1 14 
8.0 612 471 I.63 NW? 364 153.3 222 24b4 1ob 52.4 37.4 K9.8 542 110 317 254 3.M 189. 7 29 2.3 lb 
8.5 714 501 1.74 10595 37.6 153.6 347 2b92 1W 47.8 31.0 bb.l 616 99 336 23b 3.38 2M). 7 31 2.5 18 
9.0 755 530 l.O4 10903 33.6 149.3 370 2895 94 U.0 31.2 68.0 bb7 W 353 221 3.17 210. 8 33 2.6 20 
9.5 7% 

10.0 810 
10.5 882 
11.0 924 
11.5 9bb 
12.0 l@m 

13.0 IO92 
14.0 1176 
15.0 12bO 
16.0 1344 
17.0 1425 

559 1.94 112W 39.7 145.3 392 3076 W 40.7 a.8 69.7 717 81 369 2w 2.99 221. O 34 2.8 21 

589 2.01 11496 40.7 141.6 413 3239 85 37.9 2b.8 71.1 7M ?4 383 1% 2.8) 230. 9 36 2.9 23 
618 2.14 117&’ 41.7 12%.2 432 3387 81 s5 25.1 72.3 813 69 396 189 2.71 24O. 9 33 3.1 25 
640 2.25 12060 42.7 135.0 451 3521 77 33.3 23.5 73.3 860 64 408 181 2.60 251. 10 39 3.2 ?b 
b?? 2.35 12333 43.7 19.1 4b9 3b43 74 31.4 22.2 74.3 907 59 420 174 2.50 260. 10 41 3.3 23 
701 2.45 12600 U.6 129.3 (87 3755 70 29.7 21.0 IJ.1 952 5b 432 168 2.41 2?O. II 42 3.5 29 

7bb 2.M 13118 4b.4 124.2 M 3954 6.5 26.9 18.9 76.6 lO43 49 453 157 2.25 289. II 45 3.7 32 
821 2.Bb 13617 48.2 119.7 Sl 4124 60 24.5 17.2 77.7 1132 U 473 148 2.13 308. 12 4O 3.9 25 
O@ 3&b 14O9O 49.9 115.6 581 4271 56 22.5 15.8 78.7 lm, 40 491 141 2.M 326. 13 51 4.1 2% 
942 3s 145b5 51.5 112.0 b09 44@ 53 20.8 14.7 79.6 1307 31 510 134 1.93 s3. 14 53 4.3 41 

1001 3.41 15017 53.1 108.6 636 4514 50 19.4 13.6 80.3 1394 34 527 129 l&4 x1. 15 Y  4.5 43 

13.0 1512 lM0 3.68 15156 54.6 105.6 bbl 4bl5 47 18.1 12.7 80.9 1481 31 544 I24 I.?? 379. 15 56 4.7 45 
19.0 1596 1119 3.39 Is%4 56.1 102.7 bOb 4745 U 17.0 12.0 81.5 1567 29 560 119 1.71 3%. lb 61 4.9 4O 
20.0 1680 1178 4.09 lbS?l 5?.b MO.1 710 4786 42 16.1 11.3 82.0 lb53 21 5?b 115 1.65 413. 17 b3 5.0 50 
25.0 2100 lm 5.11 18219 b4.4 89.6 819 5095 24 12.5 8.8 83.8 2079 21 652 100 1.43 493. 21 75 5.8 60 
30.0 Zszo 1767 6.13 2OOlO 70.5 81.8 915 5301 28 10.2 7.2 O4.9 2503 I? 723 W 1.23 571. 24 3b 6.5 Y  

35.0 2940 2061 7.15 2lb5O 76.2 75.7 MO2 5444 24 8.6 6.1 35.7 2924 14 791 82 1.17 Ml. 28 96 7.1 
40.0 3360 2356 8.17 23175 81.5 70.8 IOW 5558 21 7.5 5.2 86.3 234O 12 856 76 l.oB 701. 31 106 7.7 
45.0 3lw 269 9.1924b14 86.4 bb.8 1151 5b43 18 6.6 4.6 1.7 3769 11 919 71 1.01 ??2. 35 116 8.2 
50.0 4200 2944 10.21 25979 91.1 b3.3 lz!? 5112 17 5.9 4.1 87.0 4191 9 981 67 0.96 831. 38 125 0.7 

W302 84 Kr on 20% Pb 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
--________--------__----------------------- 

ATOMIC NUMBERS: ZP= 36. ZT= 82. ZC=ll%. 4 1 
NEUTRON NUMBERS: NP= 4%. NT=l26. NC=174. 

AP+*l/3= 4.380 AT**1/3= 5.925 
REDUCED MASS NUMBER= 59.84 AP+AT=AC=292. 

INTERACTION RADIUS R1NT~l4.30 fm RO= 1.39 fm 

MATTER HALF-DENSITY RADII Cfnli 
CP= 4.83 CT= 6.82 CT+CP=ll.64 C= 2.83 

EQUIVALENT SHARP SURFACE RADII Cfnl: 
RP= 5.03 RT= 6.96 

COULOMB RADII Cfml: 
RCP= 4.87 RCT= 6.66 RC=RCP+RCT=l1.53 

BSS-COULOMB POTENTIAL CMcVl: 
VC(r1=1.43%+ZP+ZT/r for r>RC 
VC(r)=VO-l(*r**n for r<RC 
VO= 515.26 McV K= .324%5 n=2.501 
VC(RINT)= 296.6 MeV 

FISSION-TKE= 247. UcV 
ASYMM. FISSION-TKE= 209. M&J 

LIQUID DROP PARAMETERS: 
OAMMA= 0.889 McV/fm++i! PROX-FACTOR= 31.59 MeV 
L-RLD= 0 (ROTATING LIQUID DROP LIWIT) 
STIFFNESS PARAHETER C= 3.46 M&/Z**2 

MASS EXCESSES tMeV/c**21: 
PROJECTILE: -83.2 TARGET: -19.5 
COMPOUND NUCLEUSI 199.7 

18.0 1512 IO?? 3.b3 15156 55.5 1W.b 676 4bhh 
19.0 159b 1137 3.m I= 57.0 1W.b 701 4759 
20.0 IbOO 119? 4.O3 lbw 26.5 103.9 726 4W3 
25.0 2100 14s 5.01 IO249 b5.4 93.0 838 51bl 
30.0 2520 1795 6.05 20018 71.7 M.9 93b 5373 

FUSION RELATED PARAMETERS: 35.0 2940 2091 7.06 2lb5O 71.4 ?8.b 1026 5524 
R-EARRIER=12.79 fn V(RB?= 308.5 MeV 40.0 3360 2393 8.Y 2-31?5 82.8 73.5 1108 5&? 
Q-VALUE= -302.3 McV 45.0 3700 2693 9.07 WI4 87.8 69.3 1184 5?2b 
L-CRIT:CAL= 52. 50.0 4200 2992 1o.m 25979 92.5 b5.7 12s 5?9b 

4.5 370 2b9 0.91 7700 27.8 219.1 0 0 0 NO.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 120 299 1.01 en8 29.3 207.9 34 45 0 161.4 149.7 9.3 85 335 47 234b 35.M 0. 2 11 0.0 0 
5.5 462 329 1.11 8515 30.7 198.2 137 b32 94 110.8 87.1 34.6 205 257 134 633 8.Ob 132. 3 15 0.9 2 
6.0 501 35p 1.21 8895 32.1 189.8 MO 1118 86 89.9 67.9 45.1 293 ?ob 191 4sb 6.36 142. 4 19 1.2 5 
6.5 54b 389 1.31 92M a4 182.3 232 1528 80 76.4 5b.7 51.8 3?5 171 233 375 5.22 153. 5 22 1.5 8 
7.0 588 419 1.41 9611 34.6 in.7 267 IOOO 74 bb.7 49.0 56.6 U2 Mb 265 326 4.54 IU. 6 24 1.8 11 

7.5 630 449 1.51 9949 35.8 169.7 298 2165 69 59.3 43.3 W.3 503 12? 291 292 4.Ob 173. 6 26 2.0 13 
8.0 672 479 1.61 IO277 37.0 lb4.3 3& 2451 
a5 714 509 1.71 10595 38.2 159.4 352 2b8b 
9.0 756 539 1.81 lO9tQ 39.3 154.9 376 2894 
9.5 75s 568 1.n 112O3 10.3 15O.O 396 3081 

10.0 810 599 2.02 1149b 41.4 147.0 42O 32)9 
10.5 W2 628 2.12 11782 42.4 143.4 44O 5101 
11.0 924 b5O 2.22 12ObO 43.4 MO.1 4b0 3539 
11.5 9bb b@ 2.32 12-333 u.4 137.1 4m 3bb5 
12.0 1OW 718 2.42 12b@ 45.3 134.2 494 3781 

13.0 lop2 773 2.62 13118 47.2 128.9 530 3b%5 
14.0 1176 82O 2.82 13617 49.0 124.2 563 4lbO 
15.0 1260 898 3.02 14ON 50.7 120.0 593 4312 
lb.0 1344 95? 3.23 11565 52.3 llb.2 b22 4445 
17.0 1418 1017 3.43 15017 54.0 112.7 b49 1562 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 NO.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

65 53.5 38.8 63.2 560 112 313 2b7 3.71 183. 7 29 2.2 15 
61 48.8 35.3 65.6 614 100 332 24? 3.U 193. 7 33 2.4 18 
57 44.8 32.3 67.6 bhh 90 349 231 3.21 202. 8 32 2.5 20 
54 41.5 29.9 69.3 716 82 3b4 218 3.04 212. 8 34 2.7 22 

52 38.6 2?.7 70.7 765 n 378 207 2.88 222. 9 3b 2.8 23 
49 3b.l 25.9 n.0 813 69 331 IW 2.75 232. 9 37 3.0 25 
47 33.9 24.3 73.0 860 64 403 189 2.63 241. 10 39 3.1 2? 
45 32.0 22.9 74.0 904 60 414 182 2.53 Ea. 10 40 3.3 29 
43 30.3 21.7 74.9 952 56 425 175 2.44 260. 11 42 3.4 30 

40 27.3 19.6 16.3 1042 50 446 lb4 2.28 278. 11 45 3.6 a 
37 24.9 17.8 71.5 1131 45 465 155 2.15 296. 12 4O 3.8 3b 
34 22.9 lb.4 78.6 1219 41 493 147 2.01 314. 13 50 4.0 39 
W 21.2 15.1 79.4 1307 3? 501 HO 1.95 331. 14 59 4.2 42 
a 19.7 II.1 OO.1 1394 34 517 134 1.86 347. 15 56 4.4 45 

28 18.4 13.1 80.8 14w 32 534 129 1.79 365. 15 54 4.6 47 
27 17.3 12.3 81.4 15bb r) 549 124 1.73 380. 16 60 4.8 50 
26 lb.3 11.6 81.8 lb52 28 565 120 1.67 397. 17 b3 5.0 52 
?o 12.7 9.0 83.7 2079 21 b37 LO4 l.U 476. 20 74 5.7 62 
17 10.4 7.4 W.8 2543 17 705 93 1.29 548. 24 85 b.4 71 

14 8.8 6.2 65.6 2926 14 769 85 1.18 617. 28 95 7.0 
13 7.6 5.4 862 3318 12 O31 79 1.09 dsl. 31 146 7.6 
11 6.7 4.8 8b.7 3769 11 WI 73 1.O2 741. 35 115 8.1 
10 6.0 4.3 87.0 4191 9 950 69 0.96 798. 38 124 8.6 

MM/u IW ltd - W/c ilk - x J b (n dunk, I*v 8ev IWI - n?s m-mcstv- 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

11303 84 Kr on 209 Hi 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOHIC NUtlEERS: ZP= 36. ZT= 83. ZC=ll?.< ) 
NEUTRON NUtlEERS: NP= 48. NT=124. NC=174. 

AP*xl/3= 4.360 AT+*l/3= 5.934 
REDUCED MASS NUMBER= 59.92 FIP+AT=AC=293. 

INTERACTION RODIUS RINT=l4.31 fa HO= 1.39 

MATTER HALF-DENSITY RADII Cfmll 
C:P= 4.X3 CT= 6.X3 CT+CP=ll.66 C= 2.83 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.03 RT= 6.97 

COULOMB RADII Cfml: 
RCP= 4.87 RCT= 6.68 HC=RCP+RCT=ll.SS 

BSS-COIJLOMR POTENTIAL CMeVl: 
VC(r)=1.4SS+ZP*ZT/r for r>RC 
VClr)=VO-Krrr*n for rCRC 
VO= 920.64 MeV K= .32512 n=2.503 
VC(RINT)= 300.2 HeV 

FISSION-TKE= 251. MeV 
ASYMN. FISSION-TYE= 211. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.892 MeV/fn**Z PROX-FACTOR= 31.70 MeV 
L-RLD= 0 (ROThTING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 3.46 MeV/Z*r2 

MCISS EXCESSES CMeV/c++Zl: 
PROJECTILE: -83.2 TARGET: -16.5 
COMPOUND NUCLEUS: 206.6 

FUSION RELATED PhRCIMETERS: 
R-BARRIER-12.80 fm V(RB)= 312.1 MeV 
U-VCILUE= -306.2 rlev 
L-CRITICAL= 43. 

81 Kr *II 209 81 84 Kr OI 209 81 

-- 

wu Elm Em EmPx c k EM LMX~~~,SSU~~W-~.P W-LlEF+‘ET-QTEFWETA’ 1tlJ EB)EN--EllTEWiUT 
---- --__I_-__ 

1.0 84 be 0.20 3b21 13.1 47o.s 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 lb8 120 0.40 5130 18.5 a.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 ‘0 0.0 0 
3.0 252 180 0.60 b285 22.7 271.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.M 0. 0 0 0.0 0 
4.0 3-a 240 0.80 7259 2b.2 235.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 378 270 0.W 7700 27.8 221.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 4m 3DD 1.m 8118 29.3 210.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 4b2 330 1.10 8515 30.7 zo0.b lr) 574 b4 114.0 93.3 33.0 1% 2bb 127 b73 9.31 131. 3 15 0.8 2 
b.0 504 350 1.20 88s5 32.1 192.1 1% 1@55 58 91.9 b9.7 U.1 291 213 187 473 6.53 142. 4 19 1.2 5 
6.5 54b 389 1.30 92bO 33.4 184.5 228 1181 54 77.9 58.0 51.1 370 176 230 386 5.31 152. 5 22 1.5 8 
7.0 5BB 419 1.40 9611 34.7 177.8 2b4 1836 50 67.9 50.0 56.0 438 150 2&3 334 4.M) 163. 6 24 1.8 10 

7.5 630 449 1.50 99(9 35.9 171.8 296 2145 46 b0.3 44.1 59.8 500 13l 2% 298 4.11 172. b 26 2.0 13 
8.0 672 479 Lb0 la277 37.1 166.3 324 2414 44 54.4 39.5 b2.8 557 115 312 272 3.75 183. 7 28 2.2 15 
8.5 714 503 1.70 la5R 38.2 161.4 350 2G2 41 49.5 35.9 b5.2 612 102 332 252 3.47 193. 7 30 2.4 17 
9.0 756 539 1.80 1oSm 39.3 156.8 374 2863 39 45.5 32.9 (7.3 bb4 92 349 2% 3.24 XC3. 8 32 2.5 19 
9.5 798 569 1.W 112O3 10.4 152.b 397 X62 37 42.1 30.3 69.0 714 84 3b4 2-Z 3.% 212. 8 34 2.7 21 

10.0 840 599 2.m 1149b 41.4 148.8 419 3zQ a 39.1 28.2 70.4 7a 77 378 211 2.90 m. 9 36 2.8 23 
10.5 W2 b29 2.10 11782 42.5 145.2 439 3375 33 36.6 26.3 71.7 811 71 391 201 2.7b 231. 9 37 3.0 25 
11.0 924 b59 2.20 12obQ 43.5 141.9 4s 3515 32 W.4 24.7 72.8 850 bb 483 192 2.b5 241. 10 39 3.1 26 
11.5 9bb 689 2.30 12333 44.4 138.7 478 3b42 30 32.4 23.3 73.8 9M b2 415 185 2.54 250. 10 40 3.2 28 
12.0 lOC8 719 2.39 12bOO 45.4 135.8 4% 3759 29 30.7 22.0 74.7 950 9B 42b 178 2.45 299. I1 42 3.4 30 

13.0 lo92 779 2.59 13118 47.3 130.5 530 39bb 27 27.1 19.8 7b.2 lo41 
14.0 1176 m9 2.79 13617 49.0 125.7 562 4143 25 25.2 18.1 77.4 1130 
15.0 1260 899 2.W lm 50.8 121.5 593 4297 23 23.2 lb.6 78.4 1218 
lb.0 1344 959 3.19 145b5 52.4 117.6 622 4431 22 21.4 15.3 79.3 13% 
17.0 1428 1019 3.39 15017 54.0 114.1 b49 4549 20 19.9 14.3 80.0 1393 

18.0 1512 1079 3.59 15156 55.6 110.9 b7b 1655 19 18.b 13.3 80.7 14m 
19.0 159b 1138 3.79 15881 57.1 107.9 7ol 4749 18 17.5 12.5 81.3 1% 
20.0 1680 1198 3.99 16301 58.6 105.2 72b 4@4 17 lb.5 11.8 81.8 lb52 
25.0 21m 14m 4.99 18219 b5.5 94.1 838 5155 I4 12.8 9.1 83.6 2079 
30.0 2520 17% 5.W 20018 71.8 85.9 537 5370 11 10.5 7.5 84.8 25O3 

35.0 2940 2097 6.9% 21650 77.5 79.5 lo27 5523 10 8.9 b.3 35.6 2926 
40.0 3360 2s97 7.118 23175 82.9 74.4 1109 w 8 7.7 5.5 86.2 ?a8 
45.0 3mo 2696 a98 24b14 87.9 m.i ii86 5727 7 6.8 4.8 86.6 37b9 
50.0 4200 299b 9.98 25979 92.7 66.5 1x4 5798 7 b.1 4.3 87.0 41% 

51 U7 lbb 2.29 278. 11 45 3.6 33 
4b 4bb 157 2.16 296. 12 47 3.8 36 
42 484 149 2.05 313. 13 50 4.0 39 
33 502 142 1.95 330. 14 53 4.2 42 
35 518 136 1.87 348. 15 55 4.4 U 

3-z 555 131 i.m 364. 15 5B 4.6 47 
30 550 I2b 1.73 ml. lb MI 4.8 49 
ZB %b 122 1.67 398. 17 63 4.9 51 
21 b38 lo5 1.45 476. 20 74 5.7 61 
17 7% 94 1.29 550. 24 85 b.4 70 

14 no 66 1.18 bl8. 23 55 7.0 
12 832 80 1.09 683. 31 105 7.6 
11 WI 74 1.M 739. 35 115 8.1 
10 950 70 0.96 797. 28 124 8.6 

__-_--_____-___-________________________--- 
PARAMETERS INDEPENDENT OF BOMBFIRDING ENERGY 

84 Kr 00 238 U 84 Kr on 238 U 

--_--------------_____ 

n/u Ela Ecn Eclvw l k El& !JWsolwlSWllS8P+lWi.P Cf--lTEP+El47EFWElM T&U E-WEN-UlEtPlCLT 

ATOMIC NUMBERS: ZP= 36. ZT= Y2. ZC=iZS.( ) 
NEUTRON NUHBERS: NP= 4%. NT=146. NC=194. 

AP**l/S= 4.380 ATr+l/B= 6.197 
REDIJCED MASS NUMHER= 62.09 AP+AT=AC=322. 

INTERACTION RADIUS RINT=l4.60 fm HO= 1.38 fm 

MATTER HCILF-DENSITY RADII Cfml: 
CP= 4.83 CT= 7.16 C’T+CP=ll.?Y & 2.88 

CWUIVALENT SHARP SURFACE RADII Cfn]: 
HP= 5.03 RT= 7.30 

COULOMB RADII Cfml: 
RCP= 4.87 RCT= 6.98 RC:=RC:P+RCT=l 1.55 

HSS-COULOMB POTENTIAL CtlcVl: 
VC(r1==1.438+ZP+ZT/r fnr r>RC 
vc I I- )=VO-tc*r**n for- r<RC 
VO= 561.55 McV K= .31471 n=2.519 
VC(RINT)= 326.3 MeV 

FISSION-TKE= 278. HcV 
ASYMM. FISSION-TKE= 225. MeV 

LIQUID DROP PARhMETERSr 
GN’lIW= 0.880 l’tcV/fmI*Z PROX-FACTOR- 31.Y2 IleV 
L-RLD= 0 (ROTATING LIc(UID DROP LIMIT) 
STIFFNESS PCIRAMETER C= 3.35 ncv/z**2 

MASS EXCESSES CMcV/c++21: 
PROJECTILE: -63.2 TARGET: 47.2 
COMPOUND NUCLEUSI 288.7 

FUSION RELATED PPIRAMETERS: 
R-BARRIER-13.04 fm V(RB)= 338.7 McV 
Q-VLILUE= -324.6 PkV 
L-CRITICAL= 0. 

1.0 84 b2 0.19 3627 13.6 521.5 0 0 0 180.0 im.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 lb8 124 0.38 5130 19.2 368.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 252 18b 0.57 b.is 23.5 301.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 33 248 0.76 7259 27.2 260.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 373 279 0.86 7700 28.8 245.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 420 310 0.95 8118 30.4 223.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 4b2 341 1.m 8515 31.8 m.4 97 255 0 133.0 114.3 23.5 162 m  w I@5 13.54 0. 2 14 0.6 2 
6.0 504 373 1.14 8895 a.3 212.9 1K) 832 0 102.7 82.2 38.6 267 237 lb7 bC6 7.68 0. 4 18 1.1 b 
6.5 54b 101 1.24 9%Q 34.6 204.6 120 1% 0 85.7 bb.8 47.1 351 155 215 W 5.93 0. 5 21 1.4 9 
7.0 sB8 435 1.33 WI1 35.9 197.1 261 lb74 0 74.1 56.9 53.0 423 lb5 251 395 5.01 0. 5 23 1.7 12 

7.5 630 4b4 1.43 9949 37.2 19Q.4 296 2o10 0 65.4 49.8 57.3 488 142 279 348 4.41 0. b 25 1.9 14 
8.0 b72 497 1.52 lo277 38.4 184.4 328 m  0 58.7 44.4 b0.7 548 124 33 315 3.W 0. 7 27 2.1 lb 
8.5 714 528 1.b2 10595 39.6 178.9 351 25b3 0 53.3 40.1 63.4 hQ3 111 322 290 3.b7 0. 7 29 2.2 19 
9.0 75b 559 1.71 lo9m 43.7 173.8 381 2794 0 48.8 3&b b5.b Cd lob 340 274 3.41 0. 8 31 2.4 21 
9.5 7% 590 1.81 ll2V3 41.9 169.2 4C8 36W 0 45.0 33.7 67.5 708 9-l 3% 253 3.21 0. 8 33 2.b 23 

10.0 840 621 1.90 1149b 42.9 lb4.9 431 3165 0 41.8 31.3 69.1 757 83 369 239 3.M 0. 9 35 2.7 25 
10.5 882 bs2 2.m 11782 44.0 lbo.9 454 3353 0 39.1 29.2 70.5 Bob 76 381 228 2.88 0. 9 36 2.9 27 
ii.0 924 be3 2-w iaw 4ao 157.2 4n 3585 0 36.7 27.3 71.7 854 70 393 218 2.W 0. 9 38 3.0 29 
11.5 9M 714 2.19 12333 4b.I la8 455 3615 0 31.5 25.7 72.7 9W bb W 209 2.61 0. 10 39 3.1 30 
12.0 lm8 745 2.28 12&M 47.0 no.5 514 3772 0 32.6 24.3 73.7 947 bl 415 201 2.54 0. 10 41 3.2 32 

13.0 1092 807 2.47 13118 49.0 144.6 551 39% 0 29.4 21.9 75.3 1038 54 434 187 2.37 0. 11 44 3.5 36 
14.0 1176 869 2.Y 13b17 50.8 139.4 5& 4191 0 26.8 19.9 7b.b 1127 49 452 176 2.23 0. 12 4b 3.7 39 
15.0 12bO 931 2.85 11098 52.b 134.7 618 UIB 0 24.6 18.2 77.7 1216 U 4b9 lb7 2.11 0. 13 49 3.9 42 
lb.0 1344 993 3.o4145b5 54.3 130.4 b49 45m 0 22.7 lb.8 78.) 130) 40 4m 159 2.01 0. 14 51 4.1 45 
17.0 1428 IoJ5 3.23 15017 56.0 126.5 679 463) 0 21.1 15.6 79.4 1391 37 501 152 1.93 0. 14 51 4.3 48 

18.0 1512 1118 3.42 1545b 57.6 le.9 M7 4749 0 19.7 14.6 80.1 1478 34 515 14b 1.85 0. 15 56 4.4 50 
19.0 15% iim 3.62 Is@4 59.2 119.6 733 4852 0 18.5 13.7 80.7 15M 32 m  141 1.78 0. lb 59 4.b 53 
20.0 lbm 1242 3.81 lb301 bo.7 114) 761 4944 0 17.4 12.9 81.3 lb5O 30 544 1% I.72 0. 17 61 4.8 56 
25.0 2100 l= 4.76 18249 67.9 104.3 ml 5296 0 13.5 10.0 83.2 2078 22 609 117 1.49 0. 20 72 5.5 67 
3.0 2520 1863 5.71 10018 74.4 95.2 mb 5530 0 11.0 8.2 34.5 2za2 18 bb9 IO5 1.33 0. 24 83 6.2 77 

35.0 2940 2173 6.66 21b50 80.3 88.2 lo81 5697 0 9.3 6.9 85.3 2925 15 726 % 1.21 0. 27 93 6.8 
40.0 3360 2m3 7.U 231‘15 85.9 61.5 1168 5822 0 8.1 b.0 S.0 3347 13 781 m  1.12 0. 31 lo3 7.3 
45.0 3780 2nd 8.8 24bl4 91.1 77.7 1249 5919 0 7.1 5.3 8b.4 37b9 I1 534 El 1.m 0. 34 112 7.8 
50.0 4mo 3101 9.51 25979 96.0 13.8 1326 SW7 0 6.4 4.7 85.8 4190 10 BB5 78 0.w 0. 37 121 8.3 
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PARAMETERS INDEPENDENT OF BOMBARDING ENERQY WV ElmEcnaTux. I ETA UNXSS4WIsonSW~tP-lP W-LTEP~ET4lTEKilIETA' WJ E-wM-MTElPlILl 
------------------------------------------- 

1.0 IW II 0.29 4706 2.4 u.4 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATOMIC NUI’lBERSt ZP= 47. ZT- 6. ZC= 53.tJ ) 2.0 ns 2z 0.57 MS7 3.3 31.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NUMBERS: NP= 62. NT= 6. NC= 68. 3.0 327 32 0.86 8156 4.1 25.6 0 0 0 1m.o 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 b 

4.0 436 43 I.15 9420 4.7 22.2 18 523 312 101.0 6.3 39.5 313 93 244 b2 6.79 Ja. 0 b 1.6 i 
AP**1/3= 4.777 AT**I/3= 2.289 ELSCAT < 6 dcs 4.5 et W 1.29 9992 5.0 20.9 26 889 603 78.4 b.0 50.8 421 70 416 U 4.84 431. 0 0 1.7 3 
REDUCED MASS NUMBER= 10.81 AP+AT=AC=121. 

Xb 545 54 1.U IO534 5.3 19.9 31 1178 W 61.7 5.4 57.7 487 56 478 36 3.96 474. 5 lb 1.8 4 
INTERACTION RADIUS RINT-10.78 fm RO= 1.53 fm 5.5 600 59 1.58 11050 5.5 18.9 36 1412 IO41 55.3 4.9 b2.4 83 Q 536 31 3.43 522. 6 19 1.9 4 

LO bn 65 1.72 11543 5.8 18.1 (0 lb07 12V3 48.3 4.4 b5.8 615 W 590 28 3.07 569. b 21 2.0 4 
HATTER HALF-DENSITY RADII Cfmli 6.5 7O9 70 1.87 lmlb 6.0 17.4 U 1770 1310 43.0 4.0 b8.5 675 34 b42 2b 2.81 611. 7 22 2.1 5 
CP= 5.34 CT= 2.12 CT+CP= 7.46 C- 1.52 7.0 763 76 2.01 12471 6.3 lb.8 48 1910 1457 38.7 3.6 70.6 733 30 693 24 2.w 69. 8 24 2.2 5 

EQUIVALENT SHARP SURFACE RADII CfmJ: 
RP- 5.52 RT= 2.52 

COULOMB RADII Cfnl: 
RCP= 5.35 RCT= 2.51 RC=RCP+RCT= 7.86 

BSS-COULOMB POTENTIAL CHcVl: 
VCtr)=1.438*ZP*ZT/r for r>RC 
VCtr)=VO-K+r**n for r<RC 
vo= 69.77 IWJ K= .05265 n=2.835 
VC(RINT)= 37.6 M&J 

7.5 818 81 2.15 12910 6.5 16.2 51 2031 1369 35.2 3.3 72.4 791 27 743 22 2.43 699. 8 26 2.3 6 
8.0 872 86 2.30 I= 6.7 15.7 54 2137 lb48 323 3.1 73.8 848 24 793 21 2.29 716. 9 ?B 2.4 b 
8.5 927 92 2.U 13748 b.9 15.2 57 22% 1670 29.9 2.9 75.1 901 22 842 20 2.18 7%. 9 W 2.4 b 
9.0 981 97 2.59 14148 7.1 14.8 60 2312 1x8 27.8 2.7 76.1 961 20 8% 19 2.oB 832. IO 31 2.5 7 
9.5 1Mb to3 2.73 11538 7.3 14.4 b3 rJ85 1495 26.0 2.5 77.0 1017 19 93a 18 1.99 878. 10 32 2.6 7 

10.0 lO9O IO8 2.87 14917 7.5 14.0 b5 2452 14a 21.4 2.4 77.8 1073 17 986 17 1.91 925. I1 34 2.6 7 
10.5 1145 I14 3.O2 I= 7.7 13.7 67 Tjll lm 23.b 2.2 78.5 1128 lb IO34 17 1.81 PK. 11 35 2.7 8 
II.0 1199 119 3.16 15650 7.8 13.4 70 2565 lW1 21.7 2.1 79.2 1184 15 1082 lb 1.78 lOO8. I2 37 2.8 8 
1l.S 1254 124 3.30 IbOO4 8.0 13.1 72 2bl5 1235 20.6 2.0 79.7 1239 14 1129 lb 1.72 1051. I2 38 2.8 8 
12.0 1308 130 3.45 lb354 8.2 12.8 74 2660 1183 19.6 1.9 80.2 1295 13 1176 15 1.67 IlOO. 13 39 2.9 8 

FISSION-TKE= 83. ?I& 13.0 1417 141 3.74 17Q22 8.5 12.3 7? 2740 IO92 17.8 1.7 81.1 1105 I2 1271 14 1.58 1181. 14 42 3.0 9 
ASYMM. FISSION-TKE= 33. MdJ 14.0 1526 151 4.02 17bb9 8.8 11.9 83 2806 1014 lb.3 1.6 81.8 1515 11 1364 14 1.50 1260. 15 45 3.1 lo 

15.0 1635 162 4.31 18W4 9.2 11.5 8b 2867 94b 15.1 1.5 82.4 lb25 10 1158 13 l.U 1350. lb 48 3.2 10 
LIQUID DROP PARAMETERS: lb.0 17U 173 4.#) 18899 9.5 11.1 9O WI8 887 14.0 1.4 83.0 1735 9 IsI 13 1.38 1427. 17 50 3.4 11 
GAMMA= 0.926 npv/fm*r2 PR~X-FACTOR= 17.67 tw 17.0 1353 184 4.88 1948I 9.7 10.8 94 29b4 835 13.1 1.3 83.4 1844 9 lb44 12 1.33 1517. 18 53 3.5 11 
L-RLD- 90 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 17.86 McV/Z+*2 18.0 1962 195 5.17 20451 10.0 10.5 97 3OM 789 12.3 1.2 03.8 1554 8 1737 12 1.28 1591. 19 s 3.6 12 

19.0 2071 x6 5.16 %I2 10.3 10.2 100 3010 747 11.6 1.1 84.2 2O&3 8 1830 II 1.24 1680. m  58 3.7 12 
MASS EXCESSES CHeV/c**Plr m.0 2180 216 5.7’5 21153 lb.6 9.9 IO4 3072 710 11.0 1.1 84.5 2173 7 1923 II 1.20 1752. 21 60 3.8 13 
PROJECTILE: -88.7 TARGET: 0.0 25.0 2725 270 7.18 23681 11.8 8.9 118 3194 568 8.6 0.8 ES.7 2724 5 2381 10 l.OS 2129. 26 72 4.2 lb 
COMPOUND NUCLEUS: -86.2 38.0 320 324 a.62 25975 13.0 8.1 131 3275 473 7.1 0.7 8b.5 3% 4 2843 9 0.95 2506. 31 84 4.6 18 

FUSION RELATED PARAMETERS: 8.0 3815 378 lb& 2809) 14.0 7.5 143 3332 M5 6.0 0.6 87.0 3811 4 3300 8 0.87 2867. 36 55 5.0 
R-BARRIER= 9.75 fm VtRB)= 38.7 MeV 4b.o 43M 432 11.49 30073 15.0 7.0 151 3375 355 5.2 0.5 87.4 4357 3 3757 7 0.81 3244. 41 IO5 5.3 
Q-VALUE= -2.5 l4eV 45.0 km 406 12.93 31939 15.9 6.6 thk 3408 315 4.6 0.5 87.7 4W2 3 4212 7 0.76 3576. 46 116 5.7 
L-CRITICAL- 49. 50.0 5&m 510 14.37 33711 lb.7 6.3 174 3435 2&1 4.1 0.4 87.9 5447 3 k&d? 7 0.71 3093. 51 126 6.0 

***********t****+C+++++++++++itCI,,C** n--p 

#306 109 As on 16 0 

---__________------------------------------ 
PARAMETERS INDEPENDENT OF BOMbARDING ENERGY 

ATOMIC NUMBERS: ZP= 47. ZT= 8. ZC= 55.tCs) 
NEUTRON NUMBERS: NP= 62. NT= 8. NC= 70. 

AP*+1/3= 4.777 AT*tt/S= 2.520 ELSCAT < 8 de9 
REDUCED MASS NUMBER= 13.95 AP+AT=AC=125. 

INTERACTION RADIUS RINT=l1.03 fm RO= 1.51 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 5.34 CT= 2.42 CT+CP= 7.76 C= 1.67 

EQUIVALENT SHARP SURFACE RADII tfmlt 
RP= 5.52 RT= 2.78 

COULOMB RADII Cfml: 
RCP= 5.35 RCT= 2.78 RC=RCP+RCT= 8.13 

BSS-CGUL0BB POTENTIAL ClleVl: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VC(r)=VO-K*r**n for r<RC 
VO= 90.85 HeV K= .07959 n52.731 
VCtRINT)= 49.0 MeV 

FISSION-TKE= 87. MeV 
ASY?lM. FISSION-TKE= 43. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.927 MeV/fm++2 PRGX-FACTOR= 19.43 MeV 
L-RLD= 89 (ROTATING LIQUID DROP LIMIT) 
SlIFFNESS PARAMETER C= 13.93 &V/Z**2 

MASS EXCESSES tMeV/c**21: 
PROJECTILEI -88.7 TARGET: -4.7 
COMPOUND NUCLEUS: -83.7 

FUSION RELATED PARAMETERS: 
R-BARRIER= 9.93 fm VtRE)= 50.7 n*v 
Q-VALUE= -9.7 tlev 
L-CRITICAL= 60. 

1W Ib 01 lb 0 109 Ib 01 lb 0 

wu ElmEcnEwK P t ETA LWsGIw)sGNsW-OlW-L W-LTP4PET~EPWElA’ TAU E-EAEM--ENlElPtALl 
----- -- 

1.0 103 14 0.28 4706 3.1 59.2 0 0 0 180.0 I@.0 0.0 0 0 b 0 0.00 0. 0 0 0.0 0 
2.0 218 28 b.57 MSI 4.3 41.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 327 42 0.85 8155 5.3 24.2 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 4% 56 1.14 9420 6.1 29.6 23 502 282 lO3.4 8.4 28.3 316 120 317 85 7.18 371. 0 0 1.7 3 
4;s 81 

5.0 515 
5.5 bob 
6.0 bS4 
6.5 709 
7.0 743 

7.5 818 
8.0 872 
8.5 927 
9.0 981 
9.5 IO% 

10.0 lop0 
10.5 1145 
11.0 1199 
11.5 1254 
12.0 1308 

13.0 1417 
14.0 1526 
15.0 1635 
16.0 17U 
17.0 1851 

18.0 1962 
19.0 2071 
20.0 2im 
25.0 272s 
30.0 3270 

25.0 3815 
10.0 43M 
45.0 4905 
50.0 5450 

h3 I.23 9992 6.5 27.9 33 4% 595 79.8 8.0 SO.1 4@l 

70 1.42 lC534 6.8 26.5 41 1190 O45 b5.7 7.2 57.1 473 
77 1.51 1lMO 7.2 25.2 47 1437 1050 56.1 6.4 b2.0 540 
84 1.71 11543 7.5 24.2 53 lb42 1221 49.0 5.8 45.5 bO4 
91 t.Bs t2Olb 7.8 23.2 53 1815 1% 43.5 5.2 68.2 bb5 
98 1.99 12471 8.1 22.4 b3 1963 14pO 39.2 4.8 70.4 725 

IO5 2.13 tWl0 8.4 21.6 67 2091 1597 35.7 4.4 72.2 783 
112 2.28 13335 8.6 20.9 71 Pm 1545 32.7 4.0 73.6 841 
119 2.42 im8 8.9 20.3 75 2301 1454 30.2 3.8 74.9 890 
126 2.56 14148 9.2 19.7 79 2388 1373 28.1 3.5 75.9 995 
133 2.10 lm 9.4 19.2 82 24bb 1301 26.3 3.3 76.9 1012 

14 2.85 l49t7 9.6 18.7 86 2537 1236 24.6 3.t 77.7 1068 
14b 2.99 15288 9.9 18.3 89 2600 1177 23.2 2.9 78.4 1124 
153 3.13 15650 10.1 17.9 92 2657 it24 21.9 2.8 79.0 iim 
lb0 3.27 lbOO4 10.3 17.5 95 2710 lb75 20.8 2.6 79.6 1235 
Lb7 3.42 lb25O 10.6 17.1 93 2758 1030 19.8 2.5 80.1 1291 

181 3.70 17O22 11.0 lb.4 lO4 2843 951 t8.0 2.3 81.0 MO2 
195 3.99 17669 11.4 15.8 109 WI5 883 lb.5 2.1 81.7 1512 
209 4.27 I@4 11.8 IS.3 114 2978 824 15.3 1.9 82.4 lb72 
223 4.5 18899 12.2 14.8 119 m  772 14.2 1.8 82.9 1732 
237 4.84 19485 12.6 14.4 124 3081 727 13.3 1.7 83.4 1842 

251 5.12 20061 12.9 14.0 128 3124 h8b 12.4 1.6 83.8 1952 
265 5.41 Mb12 13.3 13.6 132 3143 650 11.7 1.5 O4.1 2Obl 
279 5.69 21153 13.6 13.2 137 3197 618 11.1 1.4 O4.5 2171 
349 7.12 2&81 15.3 11.8 15b 3328 494 8.7 1.1 85.7 2718 
419 8.54 25975 lb.7 10.8 173 3414 412 7.t 0.9 86.4 32b4 

)88 9.96 m4 18.t 10.0 189 3475 353 6.1 0.8 87.0 3810 
5sa 11.39 ry)73 19.3 9.4 203 391 309 5.3 0.7 87.4 4s 
628 12.81 31939 20.5 8.8 217 3561 274 4.7 0.6 87.7 4ml 
698 14.23 33711 21.6 8.4 230 3585 247 4.2 0.S 87.9 5447 

903% 60 5.03 414. 0 0 1.8 4 

72 459 49 4.10 km. 5 17 2.0 4 
59 517 42 3.54 502. b 19 2.1 5 
50572 38 3.17 547. b 21 2.2 5 
44623 34 2.89 SW. 7 23 2.3 b 
38 674 32 2.67 03. 7 25 2.4 b 

34 722 30 2.50 678. 8 27 2.5 b 
31 771 28 2.36 717. 9 W 2.6 7 
28 818 27 2.23 762. 9 31 2.6 7 
26 865 25 2.13 800. 10 32 2.7 8 
24 911 24 2.01 845. 10 34 2.8 8 

22 957 23 1.96 882. IS 35 2.9 9 
21 lbn 22 1.89 926. I1 37 3.0 9 
19 lo(9 22 1.82 970. 12 33 3.0 9 
18 1094 21 1.77 1ooJ. 12 4O 3.1 IO 
17 114O m  1.71 1019. 13 41 3.2 lb 

15 lrjo 19 1.62 112b. 14 u 3.3 II 
I4 1320 18 1.54 1102. 15 47 3.4 I2 
13 MO9 17 1.47 1288. lb 50 3.6 12 
12 145a 17 1.41 1362. 17 52 3.7 13 
I1 1586 lb 1.36 1434. 18 55 3.8 I4 

10 thn lb 1.31 1518. 19 5B 3.9 14 
10 1763 15 1.27 1588. m  64 4.0 15 
9 1651 15 1.23 1672. 21 63 4.2 15 
7zs9 13 1.O8 2033. 2b 75 4.7 18 
6272S 12 0.97 2371. 31 87 5.1 21 

5 3154 11 0.89 2713. 35 98 5.5 
4 3591 10 0.83 3MO. 41 110 5.9 
44022 9 b.77 3sl.U lm 6.3 
344s 9 0.73 X48. 51 131 6.6 

IIevh lw lhv - lwc l/h - x J J de9 (0 kr hV lkv m  - “PS llrv -lkv- lltv - 
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a307 109 As on 27 Al 

-_----__------_---------------------------- 

PARANETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

IWkn na1 IW b m  27 Al 

ATONIC NUNBERS: ZP= 47. ZT= 13. ZC= CO.(Nd1 
NEUTRON NUMBERS: NP= 62. NT= 14. NC= 76. 

APc*l/3= 4.777 AT+*l/J= 3.000 ELSCAT Cl4 des 
REDUCED MASS NUNSER= 21.64 AP+AT=AC=136. 

INTERACTION RADIUS RINT-11.56 fm RO= 1.49 fm 

MATTER HALF-DENSITY RADII CfmlF 
CP= 5.34 CT= 3.05 CT+CP= 8.39 C= 1.94 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 5.52 RT= 3.35 

COULOMR RADII Cfml: 
RCP= 5.35 RCT= 3.32 RC=RCP+RCT= 8.67 

HSS-CQULOMR POTENTIAL CMeVl: 
VC:(r)=l.438+ZPxZT/r for r>RC 
VC(r)=VO-kc+r**n for r<RC 
VO= 140.39 MoV K= .14405 n~2.594 
VC(RINT)= 76.0 McV 

FISSION-TKE= 97. HcV 
ASYMM. FISSION-Tk:E= 66. MeV 

LIQUID DROP PARAllETERSn 
GAHMA= 0.928 NcV/fm+*2 PROX-FACTOR= 22.63 
L-RLD= 86 (ROTATING LIRUID DROP LIMIT) 
STIFFNESS PARAHETER C= 9.11 MaV/Z**Z 

MASS EXCESSES CHcV/c**2lr 
PROJECTILE: -88.7 TARGET: -20.6 
CONPOUND NUCLEUS: -78.7 

FUSION RELATED PARAMETERS: 
R-BARRIER-IO.38 fin V(RB)= 79.2 MeV 
U-VALUE- -30.7 ncv 
L-CRITICAL= S2. 

H!?V 

n/r EIM Ea Eolnt , k EfR uIF(SUWSlt3QLolW-iP opLlFF4PEl47BopETA’ WJ E-WU-fJilEWllll 
- 

1.0 109 22 0.28 4mb 4.7 9b.2 0 0 0 180.0 lsQ.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
2.0 2% 43 0.57 6637 b.7 66.0 0 0 0 180.0 100.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 37 63 0.05 8135 8.2 33.5 0 0 0 ml.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 (36 87 1.14 9423 9.5 4e.I 38 m  288 Ice.4 14.3 30.3 26s 171 263 133 7.52 339. 0 0 1.8 4 
4.5 491 97 1.28 9m2 10.0 45.4 34 550 632 79.8 13.1 50.1 362 129 351 97 5.27 378. 0 0 2.0 5 

5.0 3% 10s 1.42 1634 10.6 43.0 67 1282 907 &.7 11.6 57.1 443 IO2 419 79 4.29 4%. 5 18 2.1 5 
5.5 boo 119 I.51 11050 Il.1 41.0 77 1s 1132 %.I 10.2 b2.0 515 84 477 b5 3.71 459. 5 21 2.3 b 
b.0 651 130 1.71 11543 11.6 39.3 86 1777 1319 49.0 9.1 b5.5 582 72 531 61 3.32 497. b 23 2.4 7 
6.5 709 141 1.65 12016 12.1 37.7 94 1967 1478 43.3 8.2 b8.2 Mb b2 580 56 3.03 %I. 7 25 2.3 7 
7.0 763 151 1.99 1x71 12.3 36.4 LO2 2129 1378 39.2 7.5 70.4 708 33 b27 32 2.80 375. 7 27 2.7 8 

7.3 818 162 2.13 12910 13.0 35.1 IW 2269 1286 Z6.7 6.9 72.2 769 49 M 18 2.62 611. 8 29 2.8 9 
8.0 872 173 2.28 13335 13.4 34.0 116 2392 1205 32.7 6.3 73.6 828 44 7i7 43 2.47 63251. 9 31 2.9 9 
8.5 927 164 2.42 1374@ 13.8 33.0 122 25OO 1135 30.2 3.9 74.9 W6 40 761 43 2.34 bBB. 9 33 3.0 10 
9.0 981 195 2.5b 14144 14.2 32.1 128 23?b 1071 zB.1 3.5 759 944 37 m4 41 2.23 720. 10 35 3.1 10 
9.3 103b 2% 2.70 1433 14.6 31.2 134 2682 1015 26.3 3.1 76.9 1001 34 846 37 2.14 762. 10 36 3.2 I1 

10.0 1090 
10.5 1145 
11.0 1199 
11.3 1254 
12.0 13oe 

216 2.55 I)917 15.0 30.4 139 27M 9b4 24.6 4.8 n.7 105B 
227 2.w 132s 15.3 29.7 143 m  918 23.2 4.3 78.4 1115 
23 3.13 15%% 15.7 29.0 15O 2893 877 21.9 4.3 79.0 1171 
249 3.27 l&U lb.1 26.4 155 2551 838 20.8 4.1 79.6 I?27 
260 3.42 1633 lb.4 27.8 159 3001 803 19.8 3.9 80.1 1283 

32Ea7 38 2.05 7%. I1 38 3.3 12 
z-9 929 36 1.98 816. 11 40 3.4 12 
ia 970 35 1.91 w9. 12 41 3.3 13 
26 1010 34 1.1 908. 12 43 3.6 13 
25 1051 3 1.79 940. 13 45 3.7 14 

13.0 1417 281 3.70 17O22 17.1 26.7 lb8 3O97 742 I&O 3.3 81.0 1395 22 1131 31 l.m 1010. 14 45 3.8 15 
14.0 1526 33l 3.W 17469 17.7 257 177 3178 b89 lb.5 3.3 81.7 1% 20 1211 30 1.61 1078. 13 31 4.0 lb 
15.0 1635 325 4.27 1829) 18.3 24.8 185 3247 b43 13.3 3.0 82.4 1617 18 lzm 28 1.54 1156. lb 54 4.2 lb 
16.0 1744 346 4.s IS99 1&9 24.1 I93 3300 M2 14.2 2.8 82.9 1727 17 136a 27 1.4a lz2. 17 56 4.3 17 
17.0 163 3b8 4.64 19486 19.3 23.3 201 3361 567 13.3 2.6 83.4 IF37 lb 144b 26 1.42 I’&% 18 99 4.3 18 

18.0 1962 390 3.12 ?oon 20.1 22.7 204 3409 335 12.4 2.3 83.8 1947 15 1524 23 1.37 139. 19 b2 4.6 19 
19.0 2071 411 5.41 2ob12 20.6 22.1 213 3451 507 11.7 2.3 U.1 2051 I4 I&-Q 24 1.33 1415. 20 65 4.7 20 
20.0 2100 433 5.69 2IlSI 21.2 21.5 322 3wo 4SZ 11.1 2.2 81.3 2167 13 lb79 24 1.29 1477. 21 67 4.9 21 
23.0 2725 341 7.U 2381 23.7 19.2 254 3535 38J 8.7 1.7 85.7 2713 10 2Qb3 21 1.13 1797. 26 80 3.5 24 
Jo.0 3210 b49 8.34 25975 15.9 17.6 282 3731 321 7.1 1.4 8b.4 3262 8 2443 19 1.O2 20&l. 31 93 6.0 23 

33.0 3813 757 9.9b ‘iW94 28.0 lb.3 307 3799 275 6.1 1.2 87.0 3808 7 2820 17 0.93 2399. 35 103 6.3 
40.0 4WJ 865 11.39 30413 29.9 15.2 350 3851 241 5.3 1.0 87.4 u51 6 31% lb 0.87 2bl9. 44 116 7.0 
45.0 49% 974 12.81 31933 31.8 14.3 352 3890 214 4.7 0.9 87.7 4900 3 sb9 13 0.81 2889. 45 127 7.4 
50.0 f-430 IO@ 14.23 33711 33.3 13.6 373 3922 192 4.2 0.8 87.9 544s 5 3941 14 0.n 3114. 50 133 7.9 

%t3OS 109 As on 40 Ca 

-----____-_--___________________________--- 
PARAHETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 47. ZT= 20. ZC= 67. (Ho) 
NEUTRON NUMBERS: NP= 62. NT= 20. NC= 82. 

AP**l/3= 4.777 ATrrl/B= 3.420 ELSCAT (21 des 
REDUCED MASS NUMBER= 29.26 AP+AT=AC=149. 

INTERACTION RADIUS RINT=12.02 fm RO= 1.47 fm 

MATTER HALF-DENSITY RADII Cfmlr 
CP= 5.34 CT= 3.59 CT+CP= 8.93 C= 2.15 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.52 RT= 3.85 

COULOMH RADII Cfml: 
RCP= 5.35 RCT= 3.84 RC=RCP+RCT= 9.19 

EJSS-CGULGMS POTENTIAL CMeVlr 
VCtr)=1.438*ZPcZT/r for r:>RC: 
VC( r )=VO-Krrrrn for r<RC 
VO= 205.79 MeV K= .22.546 n=2.506 
VC(RINT)= 112.5 HeV 

FISSION-TKE= 113. MeV 
ASYMH. FISSION-TKE- 95. HcV 

LIQUID DROP PARANETERS: 
GAMMA= 0.935 M&/fmr+:! PROX-FACTOR= 25.22 NeV 
L-RLD= 76 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 6.82 M&/Z**2 

MASS EXCESSES EHeV/c**2lr 
PROJECTILE! -BS. 7 TARGET: -33.0 
COMPOUND NUCLEUS: -43.5 

FUSION RELATED PARAMETERS: 
R-BARRIER=10.79 fn V(RB)- 118.0 McV 
Q-VALUE= -58.2 M.&J 
L-CRITICAL= 95. 

1.0 109 29 0.26 4706 6.4 148.0 0 0 0 180.0 180.0 0.0 0 0 0 
2.0 218 39 0.32 m37 9.1 104.7 0 0 0 160.0 180.0 0.0 0 0 0 
3.0 327 88 0.78 8155 II.1 85.3 0 0 0 180.0 180.0 0.0 0 0 0 
4.0 435 117 1.0) 942U 12.8 74.0 30 Is3 0 136.1 19.1 22.0 141 293 Ma 
4.3 491 132 1.17 9992 13.6 69.8 62 bn 380 96.7 20.8 41.6 275 215 269 

3.0 345 146 ~.a 10334 14.3 bb.2 62 1ob9 707 77.5 18.4 31.3 377 168 354 
5.3 MO lb1 1.43 11C6O 13.0 b3.1 W 1389 975 6.1 lb.1 57.4 443 136 a 
6.0 651 176 I.56 11543 13.7 b0.4 113 I= 1177 5b.4 14.2 61.8 537 113 4#0 
6.5 709 IPO 1.69 11016 lb.3 58.1 125 1879 1oBb 49.8 12.8 65.1 610 PB 531 
7.0 763 209 1.82 12471 lb.9 

7.5 818 219 1.55 12910 17.3 
8.0 872 234 2.08 13m 18.1 
8.5 927 249 2.21 13748 18.7 
9.0 581 2%3 2.34 14148 19.2 
9.5 1036 278 2.47 145B 19.7 

10.0 low 293 2.M 14917 20.2 
10.3 1145 307 2.73 ea.9 20.7 
11.0 IlW 3a 2.a I!%50 21.2 
11.5 1254 337 2.W IMO4 21.7 
12.0 la 351 3.12 lb350 22.2 

13.0 1417 Jr) 3.38 17022 23.1 
14.0 1526 410 3.64 17bb9 23.9 
13.0 16% 439 3.90 182M 24.8 
lb.0 1744 4M 4.16 1asW 2S.b 
17.0 1853 497 4.42 19@6 26.4 

18.0 19b2 527 4.68 2a67 27.2 
19.0 2071 !a 4.94 2obl2 27.9 
20.0 2180 585 3.20 21153 a.6 
25.0 2725 732 6.50 2%5l 32.0 
30.0 3270 878 7.80 a975 35.1 

35.0 3813 lo24 9.10 mN 37.9 
40.0 4360 1Irn 1o.w 30073 4o.3 
43.0 4m 1317 11.71 319.39 42.9 
50.0 3430 1463 13.01 33711 45.3 

53.9 137 2w2 

34.0 147 2230 
52.3 157 238) 
rn.8 lb6 2512 
49.3 173 26% 
46.0 183 2728 

46.8 191 2819 
43.7 198 2w2 
44.6 206 2977 
43.6 213 Mb 
42.7 220 3109 

41.1 233 3Za 
39.6 245 3316 
38.2 23 33% 
37.0 260 34m 
35.9 279 a4 

1004 44.6 11.3 67.7 677 124 519 

941 40.4 10.3 69.8 741 n 62) 
883 3b.9 9.7 71.3 803 69 btd 
830 34.0 9.0 73.0 864 62 707 
781 31.6 0.3 74.2 924 57 747 
743 29.4 7.8 75.3 983 33 mb 

7a 27.6 7.3 76.2 lo41 49 624 
672 25.9 6.9 n.0 1099 45 862 
t42 24.5 6.5 n.8 1157 42 WV 
614 23.2 6.2 78.4 1214 4O 936 
ma 22.0 5.9 79.0 1271 37 973 

343 20.0 3.3 80.0 1383 34 iw 
501 18.3 4.9 80.8 1496 30 1113 
470 lb.9 4.5 81.3 1647 28 11th 
441 13.7 4.2 82.1 1718 26 1= 
413 14.7 3.9 02.7 1829 24 1324 

34.9 289 ml 392 13.8 3.7 a.1 194o 22 1393 
3.0 299 3641 371 12.9 3.3 83.3 1050 21 Mb1 
33.1 309 3687 3% 12.2 3.3 63.9 2161 I9 Is18 
29.6 354 3859 2U2 9.6 2.6 85.2 2710 I3 1863 
27.0 393 3974 235 7.9 2.1 86.1 3258 12 2193 

23.0 429 4%b 201 6.7 1.8 86.7 3845 10 2519 
23.4 4b2 4117 176 3.8 1.6 87.1 UJl 9 2$43 
22.1 493 4165 15b 5.1 1.4 07.4 4897 8 3165 
20.9 532 4243 I41 4.6 1.2 87.7 5443 7 3454 

- 4 IJ I) dn k,dm llcv I*v w 

0 0.00 0. 0 0 0.0 0 
373 14.al 0. 3 12 1.8 4 
183 6.74 347. 3 12 2.0 5 

130 5.07 382. 4 17 2.2 b 
113 4.23 421. 3 20 2.3 6 
101 3.70 434. b 23 2.3 7 
91 3.34 490. b 25 2.7 8 
83 3.&h 524. 7 28 2.8 ? 

n 2.04 BB. 8 m  2.9 10 
n 2.U 590. 8 32 3.1 11 
69 2.52 b27. 9 34 3.2 11 
65 2.39 639. 9 3h 3.3 12 
61 2.29 691. 10 38 3.4 13 

b0 2.19 727. II 39 3.5 13 
57 2.11 758. 11 41 3.7 14 
s 2.M 788. 12 43 3.8 13 
53 1.96 824. 12 u 3.9 13 
52 1.90 851. 13 16 4.0 lb 

49 1.80 918. 14 49 4.2 17 
46 1.71 981. 15 32 4.3 18 
u 1.u 1035. lb 55 4.5 al 
42 1.36 10%. 17 33 4.7 21 
41 1.50 1155. 18 61 4.9 22 

39 1.44 1213. 19 M 5.0 23 
30 1.40 1270. 20 67 3.2 24 
37 1.33 13zb. 21 70 5.3 25 
32 1.18 lbO4. 25 83 6.0 29 
29 1.06 I&l. 30 95 6.6 33 

27 0.97 2097. 35 IW 7.2 
23 0.99 2332. 39 119 7.7 
23 0.85 2327. u 131 8.2 
22 0.80 2754. 48 I42 8.7 

- nvs Ikv -iw- m  - 
-__--___ 

EM lW1k 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

113.x 109 As on 56 Fe 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
----_-----------L-------------------------- 

ATOMIC NUMBERS: ZP= 47. ZT= 26. ZC- 73.(Ta) 
NEUTRON NUMBERS: NP= 62. NT- 30. NC= 92. 

APr*l/3= 4.777 AT+*1/3= 3.826 ELSCAT (31 des 
REDUCED MASS NUMBER= 36.99 AP+AT=AC=lbS. 

INTERACTION RADIUS RINT=12.46 fm RO= 1.45 fm 

MATTER HALF-MNSITY RADII Cfmli 
CP= 5.34 CT= 4.12 CT+CP= 9.46 C= 2.32 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 5.52 RT= 4.35 

COULOHB RADII Cfml: 
RCP= 5.35 RCT= 4.27 RC=RCP+RCT= 9.62 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r1=1.438*ZP*ZT/r for r>RC 
VCfr)=VO-K+rr+n for rCRC 
VO= 256.59 MeV K= .27493 re2.471 
VC(RINT)= 141.1 MeV 

FISSION-TKE= 126. nev 
ASYMM. FISSION-TKE= 116. HeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.929 MeV/fn**2 PROX-FACTOR= 27.14 MeV 
L-RLD= 75 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 5.46 M&/Z*+2 

MASS EXCESSES CMeV/c*+Zl: 
PROJECTILE: -88.7 TARGET: -61.4 
COHPOUND NUCLEUS: -46.1 

FUSION RELATED PARAMETERS: 
R-BARRIER=ll.l? fm V(RB)= 147.8 MeV 
Q-VALUE= -104.0 tlev 
L-C:RITICAL= 111. 

1.0 109 37 0.a 4706 8.1 192.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 218 74 0.52 bb!i7 11.4 136.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 327 111 0.79 81s 14.0 111.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 43 148 1.0 9420 lb.2 9b.2 43 232 5 131.8 34.2 24.1 110 326 114 445 13.20 283. 0 0 1.5 3 
4.5 491 lbb 1.18 9992 17.2 90.7 63 751 441 94.9 28.2 42.5 252 239 218 232 b.82 314. 3 13 1.7 5 

5.0 545 165 1.31 lC634 18.1 8b.l 110 1174 791 76.3 24.0 51.9 359 18b 323 177 5.18 347. 4 18 2.0 6 
5.5 600 203 1.44 11050 19.0 82.0 131 1514 107b b4.2 20.7 37.9 448 152 389 148 4.34 379. 5 21 2.2 7 
6.0 b54 222 l.Sl 11543 19.8 78.b 149 1797 9% 56.6 18.2 b2.2 m  128 444 13l 3.81 411. b 24 2.4 8 
6.5 709 240 1.70 12016 20.6 75.5 lb.5 2mb 920 49.1 lb.2 b5.4 599 110 493 117 3.U 439. b 26 2.b 10 
1.0 763 259 1.84 12471 21.4 72.7 180 2241 854 U.0 14.6 b8.0 bb7 96 537 108 3.16 473. 7 29 2.7 10 

7.5 818 277 1.97 12910 22.2 70.3 193 2418 797 39.9 13.3 70.0 732 85 578 100 2.94 500. 8 31 2.9 12 
8.0 872 296 2.10 13335 22.9 68.0 pb 2574 747 36.5 12.2 71.7 795 77 616 94 2.75 534. 8 a 3.1 12 
8.5 927 314 2.23 13748 23.b bb.0 218 2710 703 33.7 11.3 73.2 Bn 70 6.53 W 2.60 Sb3. 9 35 3.2 13 
9.0 981 m  2.36 14148 24.3 b4.1 229 2832 bM 31.2 10.5 74.4 917 64 W9 84 2.47 593. 9 37 3.3 14 
9.5 1036 351 2.49 14538 24.9 62.4 240 2940 b23 29.1 9.8 75.4 977 59 724 81 2.36 b21. 10 % 3.5 15 

10.0 1oW 370 2.62 14917 25.6 b0.8 251 3MB 598 27.3 9.2 76.4 KG6 54 756 77 2.27 650. 10 40 3.6 lb 
10.5 1145 388 2.75 15?BB 26.2 59.4 261 3127 569 Tj.7 8.7 77.2 lW4 51 791 74 2.18 b78. 11 42 3.7 17 
11.0 1199 407 2.BB I= 2b.8 a0 270 3207 543 24.2 8.2 77.9 1152 47 824 72 2.10 705. 11 U 3.8 18 
11.5 1254 425 3.02 lb004 27.4 5b.7 279 3280 520 23.0 7.7 78.5 1209 45 s% b9 2.W 73T. 12 45 3.9 18 
12.0 1308 444 3.15 lb350 28.0 51.5 288 3H7 498 21.8 7.4 79.1 1% 42 888 b7 1.97 7b4. 12 47 4.1 19 

13.0 1417 431 3.41 17m 29.2 53.4 305 34bb 4bO 19.8 b.7 80.1 1379 38 951 63 1.84 816. 13 SO 4.3 21 
14.0 1% 518 3.67 17M9 a.3 51.4 a 3568 Ii7 18.2 6.1 80.9 1492 31 1013 b0 1.77 873. 14 %3 4.5 P 
15.0 l(u5 555 3.93 18294 31.3 49.7 337 3656 3% lb.8 5.7 81.6 1601 31 1074 UI l.b8 W2. 15 57 4.1 24 
16.0 17U 592 4.20 18899 32.4 48.1 352 3733 373 15.6 5.3 82.2 1715 29 1124 55 1.61 977. lb 59 4.9 25 
17.0 1853 bz? 4.4b 19486 33.4 16.7 366 2801 351 14.5 4.9 32.7 1826 27 1193 53 1.55 1031. 17 62 5.0 16 

18.0 1962 bbb 4.72 20051 34.3 45.4 380 3862 332 13.6 4.6 83.2 1937 25 1252 51 1.50 log(. 18 b5 5.2 27 
19.0 2071 7CQ 4.pB 20612 35.3 44.1 393 3916 314 12.8 4.3 g3.b 2W8 23 1311 49 1.45 1127. 19 68 5.4 29 
20.0 2180 7@ 5.25 21153 s.2 43.0 405 39b4 299 12.1 4.1 83.9 2153 22 1369 48 1.40 1178. 20 71 5.6 3-I 
25.0 2725 935 6.S 23681 40.5 38.5 4b4 4149 239 9.5 3.2 85.3 m  17 lb95 42 1.22 1417. 25 84 6.3 35 
30.0 3270 1110 7.87 25975 U.3 35.1 516 4272 159 7.8 2.b 86.1 32% 14 1936 38 1.10 lb3b. 29 97 7.0 40 

35.0 3315 1295 9.1828091 47.9 32.5 5b3 439p 170 b.6 2.2 8b.7 38a( 11 2212 34 1.01 1832. 31 109 7.6 
40.0 4360 1484 10.49 3W73 51.2 30.4 606 4425 149 5.7 1.9 87.1 4350 10 2186 32 0.94 m4. 38 121 8.2 
45.0 4905 1665 11.80 31939 5).3 28.7 b47 U7b 132 5.1 1.7 87.5 4Wb 9 27% 30 0.88 22l8. 43 lz 8.7 
50.0 5450 1654 13.11 33711 57.2 27.2 b65 4516 119 4.5 1.5 87.7 5442 8 3727 28 0.83 ml. 47 I43 9.2 

#310 109 As on 63 Cu lWku, b3cu 109Ikon tici! 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATOMIC NUMBERS: ZP= 47. ZT= 29. ZC= 76.(Os) 
NEUTRON NUMBERS: NP= 62. NT= 34. NC= 96. 

AP*+l/3= 4.777 AT**l/3= 3.979 ELSCAT C35 dcs 
REDUCED MASS NUHBER= 39.92 AP+AT=AC=172. 

INTERACTION RADIUS RINTxl2.62 fm RO= 1.44 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 5.34 CT= 4.31 CT+CP= 9.65 C= 2.39 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.52 RT= 4.53 

COULOMB RADII Cfml: 
RCP= 5.35 RCT= 4.45 RC=RCP+RCT= 9.80 

HSS-COULOMB POTENTIAL CBcVl: 
VC(r1=1.438+ZP*ZT/r for r>RC 
VC(r)=VO-Kcr*+n for r<RC 
VO= 281.43 MeV KS .29663 n=2.460 
VC(RINT)= 155.3 McV 

FISSION-TKE= 133. nev 
ASYMM. FISSION-TKE- 126. McV 

LIQUID DROP PARAMETERS: 
GAMMA- 0.929 M&‘/fm**P PROX-FACTOR= 27.85 McV 
L-RLD= 75 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 5.08 M&/Z+*2 

MASS EXCESSES CMeV/c*+231 
PROJECTILE: -88.7 TARGET: -65.2 
COMPOUND NUCLEUS: -37.4 

FUSION RELATED PARAMETERS: 
R-BARRIER-II.34 fm V(RB)= 162.7 McV 
Q-VALUE= -116.5 MeV 
L-CRITICAL= 113. 

1.0 109 40 0.26 4706 8.7 214.6 0 0 0 lm.o 180.0 0.0 0 0 0 0 0.03 0. 0 0 0.0 0 
2.0 218 80 0.51 b&7 12.3 151.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.08 0. 0 0 0.0 0 
i0 ti 120 0.77 8195 15.1 121.9 0 0 
4.0 4% lb4 1.03 94% 17.5 107.3 36 140 
4.5 491 180 1.16 9992 18.5 101.2 86 690 

5.0 515 200 1.29 10551 19.5 96.0 116 1127 
5.5 MO no 1.41 11050 20.5 91.5 144 1463 
6.0 b54 240 1.54 11543 21.4 87.6 160 1780 
b.5 709 260 1.67 12016 22.3 84.2 178 %30 
7.0 763 279 1.80 12471 23.1 81.1 194 2245 

7.5 818 2?9 1.93 12910 23.9 78.4 209 2434 
8.0 872 319 2.4b 13335 x.7 75.9 223 2593 
8.5 927 337 2.19 13748 25.5 73.6 237 27% 
9.0 981 359 2.31 14148 26.2 71.5 249 2963 
9.5 1036 379 2.U 14538 26.9 69.6 261 2977 

10.0 10% 359 2.57 14917 27.6 b7.9 2n 3080 538 28.0 10.2 76.0 1031 59 m  87 2.31 622. 10 40 3.6 17 
lo.5 ii45 419 2.70 ism 28.3 k.2 283 3172 512 2b.3 9.6 7b.8 1069 a 767 83 2.22 UP. II 42 3.8 18 
11.0 1199 439 2.83 15650 29.0 64.7 294 mb 489 24.8 9.0 77.1 1148 51 7% 80 2.14 675. 11 U 3.9 19 
11.5 1234 4s 2.m lb004 29.6 43.3 304 3333 W 23.5 8.6 78.2 1205 48 829 78 2.07 702. 12 4b 4.0 20 
12.0 1308 479 3.09 lb3s 30.2 62.0 314 3404 448 22.3 8.1 78.8 1262 46 859 75 2.00 732. 12 47 4.1 20 

13.0 1417 519 3.34 lwz 31.5 59.5 Lw 3528 414 20.3 7.4 79.9 1376 41 919 71 1.89 783. 13 50 4.3 22 
14.0 152b BP 3.60 17bb9 32.7 51.4 350 3635 381 18.6 b.8 80.7 14W 37 978 67 1.80 832. 14 54 4.5 24 
15.0 la 599 3.86 18294 33.8 s.4 367 3727 359 17.2 b.3 81.4 lb01 24 1035 64 1.71 8%. 15 57 4.7 25 
lb.0 17u e39 4.11 18899 34.9 53.1 384 SW 324 15.9 LB 82.0 1713 31 lop2 62 Lb4 933. lb 60 4.9 26 
17.0 18% b79 4.37 1948b 36.0 52.1 399 3879 316 14.9 5.4 82.6 1824 29 1148 59 1.58 983. 17 b3 5.1 28 

iao 1962 719 4.63 2ac57 37.0 30.6 414 3943 299 13.9 5.1 81.0 1935 27 1204 57 1.52 laT(. 18 65 5.3 29 
19.0 2071 759 4.89 a12 38.1 49.2 4i9 3W 283 13.1 4.8 83.4 204b 25 1254 95 k.47 loa. 19 b8 5.5 30 
20.0 2180 758 5.14 21153 39.1 48.0 w 4m 269 12.4 4.5 83.8 2156 24 1314 53 1.42 1124. 2, 71 5.6 32 
25.0 2725 9% b.43 23681 43.7 42.9 506 4244 215 9.7 3.5 85.2 2707 18 1583 47 1.24 1345. 24 84 b.4 S 
30.0 3270 1198 7.71 25973 47.8 39.2 563 4372 179 8.0 2.9 8b.0 3253 15 1847 42 1.12 15%. 29 97 7.1 43 

35.0 3815 1397 9.00 2809) 51.7 3b.3 615 Mb4 Is) 6.8 2.5 84.6 SO3 12 2104 38 1.02 1742. 33 109 7.7 
40.0 4360 1597 10.29 34073 55.2 33.9 662 4533 124 5.9 2.1 87.1 4349 II 23b3 36 0.95 1927. 38 121 8.3 
43.0 4so5 1797 11.57 31939 58.6 32.0 707 4s 119 5.2 1.9 87.4 4Wb 9 2blb 33 0.89 2055. 42 132 8.8 
W.0 5450 199b 12.0 p711 61.7 30.4 749 4629 107 4.6 1.7 87.7 S442 8 2868 3-J 0.84 ma 46 143 9.4 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 143.0 32.9 18.5 n 364 78 644 17.51 0. 2 11 1.4 3 

280 99.4 32.2 40.3 226 265 212 275 7.33 302. 2 13 1.7 5 

74b 79.2 27.1 50.4 339 206 JK( 204 5.43 333. 4 17 2.0 6 
979 66.5 23.3 %.8 432 lb7 371 lb9 4.50 3b4. 5 21 2.2 7 
897 57.4 20.4 61.3 514 140 427 148 3.93 393. 5 24 2.4 9 
828 50.6 18.1 b4.7 588 1% 476 133 3.W 4Z3. b 26 2.6 10 
7b9 45.3 lb.3 67.3 698 105 5.X 122 3.24 452. 7 28 2.8 11 

718 41.0 14.8 69.5 724 93 560 113 3.01 482. 7 31 2.9 12 
673 37.5 13.6 71.2 788 84 558 1Ob 2.32 511. a 33 3.1 13 
633 34.b 12.5 72.7 851 76 b% 100 2.M 539. 9 35 3.2 14 
598 32.0 11.6 74.0 912 b9 M9 95 2.53 567. 9 37 3.4 15 
sbb 29.9 10.9 75.1 972 M 702 91 2.41 S95. 10 39 3.5 lb 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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W311 169 AS on 92 no 109 44 0” 5-I no 1W k 0” 92 h 

__----__--________-_____________________--- 
PARAMETERS INDEPENDENT OF BOHBARDING ENERGY 

ATOMIC NUWERS: ZP= 47. ZT= 42. ZC= 89. (AC) 
NEUTRON NUMBERS: NP= 62. NT= 50. NC=112. 

AP*+l/3= 4.777 AT++1/3= 4.514 ELSCAT C57 des 
REDUCED MASS NUMBER- 49.89 AP+AT=AC=201. 

INTERACTIUN RADIUS RINTzl3.20 fm RO= 1.42 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 5.34 CT= 5.00 CT+CP=10.34 C= 2.5X 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 5.52 RT= 5.20 

COULOMB RADII Cfml: 
RC:P= 5.35 RC:T= 5. OS RC=HCP+RCT=I0.43 

RSS-c:GULOHB POTENTIAL C&VI: 
VC(r)=l.438+ZPeZT/r for r,RC 
VT ( P ) =VG-K+rrrn for r<RC 
‘JO= 383.83 McV K= .36561 n=2.440 
VC’(RINT)= 215.0 MeV 

FISSION-IKE= 147. MeV 
ASYMM. FISSION-TkE= 16b. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.929 l’leV/fmr*Z PROX-FACTOR= 30.17 MeV 
L-RLD= 63 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER c’= 4.12 MeV/Z++2 

MASS EXCESSES CMeV/cxrZl: 
PROJECTILE: -88.7 TARGET: -87.5 
C:OtlPOUND NUCLEUS: 19.5 

18.0 1962 8DB 4.18 20057 16.3 73.3 533 4181 
19.0 2071 948 4.41 X&l2 47.6 71.3 552 4249 
20.0 2180 598 4.M 21153 48.8 69.5 571 4311 
25.0 2725 1247 5.80 23@1 54.6 62.2 695 454h 
30.0 3270 1497 6.96 xp15 59.8 56.7 730 4703 

I64 15.7 
1s 14.7 
148 13.9 
118 10.8 
98 8.9 

FUSION RELATED PARAMETERS: 35.0 ~315 l74b 8.12 BW4 b4.6 52.5 7% 4815 84 7.5 
R-BARRIER=l1.83 fin V(RH)= 225.6 MeV 40.0 4360 l99b 9.23 JID73 69.0 49.1 861 4899 74 6.5 
Q-VALUE= -195.7 MeV 45.0 4905 2245 l0.U 31939 73.2 4b.3 919 49b4 65 5.8 
L-CRITICAL= 105. 50.0 5450 24% 11.60 33711 77.2 U.0 974 5016 59 5.2 

--- 

Ellu EbwEmEawK P k EVA UWSUWt8SUSWWlW-lP rPLTEP(DEl-QTLPQDlETh’ TMJ E-ERU-DllEWlUT 
--- --I 

1.0 109 50 0.23 47co 10.9 310.8 0 0 0 100.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 218 MO 0.46 6651 15.4 219.8 0 0 0 1m.o 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 327 I50 0.70 818 18.9 179.5 0 0 0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
a0 424 mo 0.93 9420 21.a ls.4 0 0 0 133.0 139.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 491 225 1.04 9992 23.1 14A.J 62 233 0 134.1 55.7 23.0 78 413 75 711 13.85 0. 0 0 1.1 2 

5.0 545 249 1.16 10531 24.4 139.0 119 7b4 kl9 93.7 43.7 40.6 B3 312 203 371 7.21 7.69. 3 15 1.5 4 
5.5 600 2l4 1.23 11050 25.6 132.5 157 1196 539 80.4 36.1 49.3 352 248 291 265 5.43 315. 4 19 1.8 b 
6.0 b.54 299 I.3911543 26.7 11.9 187 1556 494 68.3 3xX9 =9 U9 m  398 239 4.&Q 342. 5 22 2.0 7 
6.5 709 324 1.51 12016 27.8 121.9 213 1859 4% 59.6 27.0 (10.2 535 174 412 210 4.01 367. b 2s 2.3 9 
7.0 7@ 349 I.62 12471 28.9 117.5 2% 2120 423 52.9 24.0 63.5 613 lu) 158 139 3.64 393. 6 28 2.5 10 

7.5 818 374 1.74 12910 29.9 113.5 Xi! 2345 395 47.6 21.7 M.2 b& 1Z 49 174 3.35 417. 7 30 2.7 12 
8.0 872 3% i.Bb 13335 30.9 109.9 277 2542 37-O 43.3 19.7 68.3 754 118 s(b lb2 3.11 442. 8 32 2.8 13 
R5 927 424 1.9713748 31.8 lob.6 295 2716 348 39.3 18.1 70.1 820 106 570 152 2.92 W. 8 34 14 3.0 
9.0 981 449 2.W 14148 32.7 l#.b 3l2 2870 329 36.8 lb.8 71.6 334 97 602 IU 2.76 4W. 9 3b lb 3.2 
9.5 1036 414 2.20 11538 33.6 100.8 328 XV9 312 34.2 15.6 72.9 947 w 633 136 z.b2 514. 9 38 3.3 I7 

10.0 1090 499 2.32 14917 34.5 98.3 344 3133 296 31.9 14.6 74.0 lOb8 FJ M2 Ia 2.50 533. 10 40 3.5 18 
10.5 1145 524 2.u 15288 35.4 95.9 358 3245 262 a.0 13.7 75.0 lOb9 76 650 125 2.40 5% 10 42 3.6 19 
Il.0 1199 Z49 2.55 15650 9.2 93.7 373 ZO47 269 2U.2 12.9 75.9 1128 71 718 1iQ 2.31 585. I1 43 3.7 20 
11.5 1254 574 2.67 16004 37.0 91.7 38b 3441 257 2b.7 12.2 76.7 1187 M 7U 116 2.23 b@. 11 45 3.9 22 

11.6 77.3 l24b 62 770 112 2.15 628. 12 47 4.0 23 

10.5 78.5 1351 56 821 1% 2.43 672. 13 50 4.2 25 
9.6 7Y.5 1476 50 870 100 I.92 716. 14 5.3 4.5 27 
8.8 30.3 1589 46 918 95 1.83 758. 15 56 4.7 29 
8.2 81.0 1702 42 965 91 1.75 799. lb 59 4.9 31 
7.6 81.6 1814 3 1011 87 1.68 844. lb b2 5.1 32 

7.2 82.2 1926 36 ml 84 1.61 833. 17 b5 5.3 34 
6.7 82.6 2037 34 1102 81 I.!% 927. 18 68 5.5 35 
6.4 83.1 2148 32 I!& 78 1.51 9b4. 19 70 5.7 37 
5.0 34.6 2701 24 l3h3 68 1.31 1154. 23 84 6.5 44 
4.1 35.6 3251 19 1573 61 1.18 1531. 18 96 7.2 50 

3.4 8b.2 3799 lb 1778 56 I.@ 1492. 32 I@ 7.9 
3.0 8b.7 436 I4 1979 52 1.00 lb46. 36 119 8.5 
2.6 87.1 4893 I2 2178 49 0.94 1185. 40 131 9.0 
2.4 37.4 5439 II 2375 46 0.80 1525. U 141 9.6 

12.0 1308 599 2.79 lb350 37.3 89.7 399 3526 

13.0 1417 b49 3.02 Ilo 39.3 8b.2 425 35n 
14.0 1524 698 3.23 17bb9 40.8 83.1 443 3307 
15.0 1635 748 3.48 18294 42.3 80.3 471 3919 
lb.0 17U 7% 3.71 18899 43.6 77.7 493 4017 
17.0 1353 8uI 3.95 1943b 45.0 75.4 513 4104 

247 25.3 

228 23.0 
211 21.0 
197 19.3 
165 17.9 
174 lb.7 

4t31i 105’ As on 108 As 

_-_____----__---__----~~-~~~~~--~-~------~- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-______-_--___-___--____________________--- 

ATOMIC. NUMBERS: ZP= 47. ZT= 47. ZC= 94.(Pul 
NEUTRON NUMBERS: NP= 62. NT= 61. NC=l23. 

AP*cl/3= 4.777 ATr*l/3= 4.7bZ ELSCAT <82 des 
REDUCED MASS NUMBER= 54.25 AP+AT=AC=217. 

INTERACTION RADIUS RINT=l3.47 fn RO= 1.41 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 5.34 CT= 5.32 C:T+CP=lO.bC. c= 2.67 

EQUIVALENT SHARP SURFACE RADII Cf.1: 
RP= 5.52 RT= 5.50 

CGULOMA RADII Cfml: 
HCP= 5.35 RCT= 5.34 RC=HCP+RCT=l0.69 

BSS-COULUMB POTENTIAL CM&l: 
VC(r)=1.438cZP+ZT/r for r:>RC 
VC(r)=Vc+kxrxrn for rCRC 
VO= 419.17 MeV K= .37777 n=2.439 
VC(RINT)= 235.8 MeV 

FISSION-TKE= 180. McV 
ASVMM. FISSION-TKE= 180. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.921 HeV/fm+*2 PROX-FACTOR= 30.86 MeV 
L-RLD- 60 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 3.80 M&/Z*+2 

MASS EXCESSES CBeV/creZl: 
PROJECTILE: -88.7 TARGET: -87.A 
C.:OMPGUND NUCLEUSr 37.3 

FUSION RELATED PARAMETERS: 
H-BARRIER=I2.07 fm V(RB)= 246.9 tleV 
Q-VALUE= -213.6 MeV 
L-CRITIC:AL= 104. 

---- -- _--_ --_-___--_-__-___-__ ----_-- --_---__ 
EL/u El.@ EC4 EaVvC P k ETA UklIS4WtSGfU5W-UlW-LP (P-LTEP-WET-OTEpoDlET4’ TW E-fRfN-ENlDPiUT 
_-------------------.------------------------------------------- 

1.0 109 54 0.23 4706 11.9 347.8 0 0 0 130.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 218 109 0.46 6bSl lb.8 24b.0 0 0 0 180.0 Iso. 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 327 163 0.69 8155 20.6 2W.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 4% 217 0.92 9420 23.7 173.9 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 491 2u 1.04 9992 25.2 164.0 6; 194 0 133.8 Y.7 20.6 61 Uo 55 886 IS.81 0. 0 0 1.1 2 

5.0 545 271 1.15 losI( 26.5 195.6 129 751 410 IN.8 50.1 39.6 222 323 185 430 7.51 269. 3 15 1.5 4 
5.5 bW 298 1.27 11050 27.8 148.3 171 IX!5 443 81.8 40.7 49.1 343 257 274 324 5.68 293. 4 19 1.8 b 
6.0 bS4 525 1.38 11543 29.1 142.0 116 l%Z 4Ob 69.4 34.5 55.3 U2 212 340 270 4.75 316. 5 22 2.0 8 
6.5 709 353 1.5012(116 30.3 136.4 234 1901 375 44.4 3.1 59.8 529 179 393 237 4.16 339. b 23 2.3 10 
7.0 763 380 1.61 12471 31.4 131.5 2bO 2174 348 53.6 26.7 b3.2 bO3 155 438 214 3.74 362. b 27 2.5 12 

7.5 318 407 1.73 12910 32.5 127.0 284 2411 325 48.2 24.0 65.9 681 137 477 l9b 3.43 386. 7 J) 2.7 13 
8.0 872 434 1.3413335 33.6 123.0 3m 2618 364 43.9 21.8 68.1 7% 122 512 IS2 3.19 407. 8 32 2.9 15 
8.5 927 161 1.96 13748 34.6 119.3 526 1801 286 40.2 20.0 69.9 817 110 544 171 2.99 42929. 8 34 3.0 17 
9.0 591 188 2.07 14148 35.6 115.9 345 2963 270 37.2 18.5 71.4 8Bl LOO 574 lb1 2.83 6’. 9 34 3.2 18 
9.5 1036 515 2.19 14538 1.6 112.9 363 31CB 256 34.6 17.2 72.7 944 91 bO2 153 2.69 474. 9 38 3.3 I9 

10.0 105-3 512 2.3) 14917 37.5 110.0 380 3238 243 32.3 16.1 73.9 I@% 04 bm 146 2.5h 494. IO (0 3.5 21 
10.5 1145 570 2.4215288 38.4 107.3 396 D56 a 30.3 15.1 74.8 lW 78 656 144 2.U 516. IO 41 3.6 22 
11.0 1199 597 2.53 156% 39.4 104.9 412 34b4 221 28.5 14.2 75.7 1126 73 681 135 2.24 533. I1 43 3.8 23 
11.5 lZ54 624 2.65 16001 40.2 102.6 421 3562 212 27.0 13.4 76.5 1185 68 705 IJ) 2.23 ?dO. 11 45 3.9 24 
12.0 1308 651 2.7616350 41.1 100.4 U2 3651 203 25.6 12.7 77.2 12U b4 729 II 2.20 578. 12 47 4.0 26 

13.0 1417 705 2.99 17022 42.8 96.5 470 3310 187 23.2 11.5 78.4 tW 51 77’6 118 2.07 b2Q. 13 50 4.3 28 
14.0 15% 759 3.22 17bb9 U.4 93.0 497 394b 174 21.2 10.6 79.4 1474 52 82U 112 1.96 bb0. 14 53 4.5 30 
15.0 1635 814 3.45 18294 4b.0 89.8 522 4N4 162 19.5 9.7 80.2 l58B 
lb.0 17U 868 3.68 lW99 47.5 87.0 546 4167 I52 13.1 9.0 80.9 1701 

47 861 107 I.87 730. I4 5b 4.7 32 
43 907 lM 1.79 733. 15 59 4.9 34 

17.0 I@3 922 3.91 l94@ 43.9 84.4 569 42% I43 lb.9 8.4 81.6 1813 40 V48 98 1.71 716. lb 62 5.1 36 

18.0 1962 976 4.14 XX67 50.3 82.0 591 4339 l3Z 15.8 7.9 82.1 1925 37 9W 94 1.65 812. 17 b4 5.3 30 
19.0 2071 ltt31 4.37 %I2 51.7 79.8 612 Ull 128 14.9 7.4 82.6 m  35 m m  91 1.59 SW. 18 b7 5.5 40 
20.0 2180 1085 4.60 21153 53.1 77.3 b32 U76 I21 14.0 7.0 83.0 2148 32 1070 m  1.54 WB. 19 70 5.7 II 
25.0 2725 1356 5.75 23681 59.3 b9.b 726 47D 97 10.9 5.4 84.5 2700 25 1264 71 1.34 lo9p. 23 83 6.5 49 
30.0 32lO 1627 6.9Q 25975 65.0 63.5 810 40@ 81 9.0 4.5 85.5 3250 20 1451 69 I.20 1218. 27 95 7.2 56 

15.0 3815 1899 8.05 2W94 70.2 58.0 805 50% 69 7.6 3.8 86.2 379S 17 1634 6.3 1.10 1368. 31 107 7.9 
40.0 4240 2170 9.20 30073 75.0 55.0 955 SW3 60 6.b 3.3 86.7 4346 14 1613 58 1.02 1503. 35 It8 8.5 
45.0 4x6 2441 10.35 31939 79.6 51.9 1019 5161 54 5.8 2.9 87.1 4W2 13 1939 
54.0 Xi0 2712 11.50 33711 83.9 49.2 lDB0 5216 

53 0.96 lb34. 39 la 9.1 
48 5.2 2.b 37.4 %39 11 2163 51 0.90 1752. 43 140 9.6 

--__I_ ---. _--_-_--___--_~- I- 
hVlu hV bV - hVIC IlfB - .a ti mk de) dn dtr nev w Ikv - WI I !& -fwJ- kV -- 
--____-__ --I- -__-_ -- _--_ -__-___--_______ 
f-fS%EClILE T=T&W CsxR(uo OR DIyIxE#) SVSlFJl (PQIyntiRpoINl OKBIIEROCMLM 6x lWk¶ 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

*+**+*****************~****************~*********~ 

Y313 109 CIg on 140 Ce 

PARAMETERS INDEPENDENT OF BOllBhRDING ENERGY 

ATOflIC NUtlBERS: ZP= 47. ZT= 58. Z&105.( 1 
NEUTRON NUMBERSI NP= 62. NT= 82. NC=144. 

API+1 /3= 4.777 ATw+1/3- 5.192 
REDUCED MCISS NUMBER= 61.29 AP+AT=AC=249. 

INTERCICTION RADIUS RINT=13.94 fm RO= 1.40 fm 

MFITTER HALF-DENSITY RADII Cfmli 
CP= 5.34 CT= 5.87 CT+CP=l1.22 C= 2.80 

EQUIWLENT SHARP SURFACE RADII Cfml: 
RP= 5.52 RT= 6.04 

COULONB RADII Cfml: 
RCP= 5.35 RCT= 5.82 RC=RCP+RCT=ll.16 

BSS-COULOMB POTENTIAL CMaVl: 
VC(r)=1.438*ZPxzT/r for r>RC 
vc:( P )=VO-u*r**n for r<RC 
VO= 494.87 MeV K= .39640 n=2.443 
VC(RINT)= 281.2 MeV 

FISSION-TKE= 210. MeV 
ASYMM. FISSION-TKE= 208. WeV 

LIBUIO DROP PARAMETERS: 
GWlMA= 0.910 MeV/fn**l PROX-FACTOR= 31.99 IleV 
L-RLD= 42 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 3.39 M&/Z**2 

MRSS EXCESSES CMeV/c*+Zl: 
PROJECTILE: -88.7 TCIRGET: -88.2 
COMPOUND NUCLEUS: 100.2 

FUSION RELATED PARAMETERS: 
R-8ARR1ER~12.46 fm V(RB)= 293.7 MeV 
Q-VALUE= -277.1 i%?v 
L-CRITICAL= 71. 

lW1*onl4oca lWkORl4OC4 

EL/u ELmEcnEmAt P k ET& uyU8@tWSl8WiIIW-LP W-LlP4PElil7BlWElO’ TM E-ERDHNmPNkT 

1.0 1W 61 0.22 4706 13.4 429.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 218 123 0.44 bb57 19.0 303.5 0 0 0 180.0 180.0 0.0 0 0 0 0 l3.M 0. 0 0 0.0 6 - -. - - -. - _ -. _ _ 
3.0 327 184 0.65 8155 23.2 247.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 136 245 0.87 9420 26.8 214.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.M 0. 0 0 0.0 0 - -_ -- -. - _ _. - . 
4.5 491 276 O.yB 9W2 28.4 202.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 

5.0 545 3% 1.09 lCB4 33.0 192.0 119 5w 182 116.4 69.6 31.8 157 388 123 b69 9.90 237. 2 13 1.0 2 
5.5 600 237 1.20 11034 31.4 I@.0 178 1016 165 91.7 53.1 U.2 296 304 225 450 Lb2 251. 3 17 1.4 5 
6.0 b54 368 1.31 11563 32.8 175.2 222 1443 151 lb.7 44.0 51.7 4a 240 298 361 5.32 278. 4 21 1.7 7 
b.5 709 398 1.42 12016 34.2 163.4 25B LB03 140 bb.3 37.8 56.9 500 ZOB 5S4 310 4.5i 25% 5 24 2.0 10 
7.0 7b3 429 1.53 12471 35.5 lh2.2 290 2112 130 58.5 33.2 boo.8 584 179 4t+ nb 4.06 318. 6 26 2.2 I2 

7.5 818 4bO 1.63 12910 3b.7 1567 318 2380 121 52.4 29.7 63.8 Ml 157 435 252 3.70 338. 7 29 2.4 I4 
8.0 872 490 1.74 13335 37.9 151.8 345 2bl4 113 47.5 26.9 bb.2 73 139 472 232 3.42 357. 7 31 2.b lb 
8.5 927 521 1.85 13748 39.1 141.2 369 2810 107 US 24.6 S.3 001 125 XI3 217 3.19 376. 8 33 2.8 18 
9.0 981 39 1.9614148 40.2 143.1 392 3tQ3 101 40.1 22.6 70.0 Bb8 113 531 204 3.00 396. 8 35 3.0 19 
9.5 1036 582 2.07 14W 41.3 139.3 414 3lb7 55 37.2 21.0 71.4 932 104 5% 194 2.05 415. 9 37 3.1 21 

10.0 PI90 613 2.18 14917 42.4 135.7 434 3315 91 34.7 19.6 72.6 955 95 5Bz 185 2.71 433. 9 39 3.3 P 
10.5 1145 643 2.29 lu88 43.4 132.5 454 2440 85 32.5 18.3 73.7 1056 80 6ob 177 2.59 452. 10 41 3.4 24 
11.0 1199 674 2.40 15650 U.5 129.4 473 $570 82 34.6 17.3 74.7 1117 82 b28 170 2.49 47% 10 42 3.b 2b 
11.5 1254 705 2.51 lMO4 45.5 13&b 491 3680 79 23.9 lb.3 75.5 1177 n 650 lb3 2.40 4w. 11 U *7 27 
12.0 1308 7s 2.b2 lb350 4b.4 123.9 5a 3782 75 27.4 15.4 7b.3 123b 72 671 154 2.32 506. II 46 28 29 

13.0 1417 797 2.03 17a22 48.3 119.0 542 3962 70 24.8 14.0 77.b 1353 M 711 148 2.17 540. 12 49 4.1 32 
14.0 1526 854 3.05 17669 50.2 114.7 573 4115 b5 22.6 12.7 78.7 1463 53 750 140 2.9 57h. 13 52 4.3 34 
15.0 1635 919 3.27 18294 51.9 110.8 b&3 4249 b0 20.8 11.7 79.6 1562 53 787 133 1.R 609. 14 95 4.5 37 
lb.0 17U 981 3.49 lW39 53.6 107.3 631 u65 56 19.3 10.9 50.3 16% 48 824 127 1.87 b43. 15 53 4.8 39 
17.0 1953 1042 3.70 1948b 55.3 104.1 b5B 44b8 53 18.0 10.1 81.0 lam 45 859 122 1.79 b77. lb b0 5.0 41 

18.0 1962 1lW 3.92 20051 5b.9 101.2 b84 4550 50 lb.8 9.5 81.6 I%1 41 894 117 1.72 707. 17 63 5.2 44 
19.0 2071 1164 4.14 20612 58.4 98.5 7w 4641 47 15.8 8.9 9.1 m32 33 928 113 1.M 759. 17 66 5.3 46 
20.0 2180 122% 4.36 21153 59.9 94.0 733 4715 45 14.9 8.4 82.5 2144 36 961 109 1.61 770. 18 68 5.5 40 
25.0 2725 1532 5.4523681 67.0 S.8 M4 4994 36 11.6 6.5 81.2 2698 27 1123 95 1.40 919. 22 81 b.4 57 
30.0 3270 1839 6.54 25975 73.4 78.4 9)2 5130 P 9.5 5.4 85.2 3248 22 1277 B5 1.25 Ion. 26 93 7.1 65 

35.0 3915 2145 1.63 28094 79.3 72.6 103U 5313 26 8.1 4.5 86.0 379b 19 142b 78 1.14 11% 30 105 7.7 
40.0 4360 2451 8.72 30073 84.8 67.9 1112 5413 22 7.0 3.9 86.5 4394 lb 1572 72 l.Ob 1310. 34 116 8.4 
45.0 4905 2758 9.81 31?39 89.9 64.0 1188 54w 20 b.2 3.5 Bb.9 4891 14 1715 68 0.w 1422. 28 126 a9 
50.0 54YJ 3ob4 10.90 33711 94.8 bo.7 1259 5952 18 5.5 3.1 87.2 5439 12 1856 M 0.94 1522. 42 137 9.5 

PARAMETERS INGEPENDENT OF BOMB,AROING ENERGY 
__--_____--_________----------------------- 

ATOMIC NUMBERS: ZP= 47. ZT= 62. ZC=109. ( ) 
NEUTRON NU,,BERS: NP= 62. NT= 92. NC=l54. 

PP**l/3= 4.777 CIT*+l/3= 5.360 
REDUCED MASS NUMBER- 63.83 AP+AT=AC=263. 

INTERFICTION RADIUS RINT=14.12 fm RO= 1.39 fm 

MATTER HALF-DENSITY RADII Cfmli 
UP= 5.34 CT= 6.09 CT+CP=l1.43 C= 2.85 

EQUIVALENT SHARP SURFACE HA011 Cfml: 
HP= 5.52 RT= 6.25 

C;OULOMB HAD1 I C fml I 
HCP= 5.35 RCT= b.OO HCsRCP+HCT=ll.34 

BSS-COULOMB POTENTIAL CMeVlr 
VC(r)=1.438+ZP*ZT/r for r>RC 
VC(r)=VO-tc*r**n far r<RC 
VU= 520.42 MeV K= .39720 n-2.446 
VC(RINT)= 296.7 MeV 

FISSION-TKE= 221. tleV 
GSYMM. FISSION-TKE= 217. HeV 

LIQUID DROP PAR&METERS5 
GAMMA= 0.902 MeV/fm*+2 PROX-FACTOR= 32.25 MeV 
L-RLD- 35 (ROTATING LIQUID RROP LIMIT) 
STIFFNESS PAR&METER C= 3.27 M&/Z**2 

MASS EXCESSES CMeV/crr21: 
PROJECTILE: -88.7 TCIRGET: -72.1 
COHPOUND NUCLEUS: 127.3 

FUSION RELATED PARAMETERS: 
R-BFIRRIER=I2.62 fm V(RB)= 309.4 tl@V 
Q-VCILUE= -288.1 nev 
L-CRITIC&L= 50. 

1w (b on 154 % 109 Ib 0” 154 * 

--__-__--- -- 
EL/u El& w EOUWI P k ETA uyUSUWiSCWW~W+l’ W-LlEP+T’ElQTEfWElA’ T&J E+tM-MIEWlW 
-_---- -_ -- 

1.0 109 64 0.22 4706 14.0 458.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 218 123 0.43 bb57 19.7 324.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 327 191 0.65 8155 24.2 264.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 436 255 0.8b 9420 27.9 229.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 491 237 0.97 5992 29.6 216.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 545 319 I.06 10534 31.2 X6.2 116 439 E3 121.2 77.5 29.4 iu 401 143 775 10.88 ?a 2 13 1.0 3 
5.5 boo 351 1.18 HMO 32.7 155.6 181 973 75 94.4 57.7 42.8 2% 313 212 498 b.95 243. 3 17 1.4 6 
b.0 b54 383 1.29 11543 34.2 187.3 229 1416 69 78.7 47.3 50.7 399 255 2% 395 5.51 2a. 4 21 1.7 8 
b.5 709 415 1.40 12016 35.6 lBo.0 268 1791 b4 67.8 40.5 56.1 494 214 YIZ 337 4.70 ZBl. 5 24 2.0 II 
7.0 763 U7 1.51 12471 36.9 173.4 302 2112 59 59.8 35.5 60.1 579 184 388 299 4.17 300. 6 26 2.2 13 

7.5 818 479 1.61 12910 30.2 lb7.5 332 23Do 55 53.5 31.7 63.3 b57 lb1 42b 272 3.79 319. 7 29 2.4 15 
8.0 872 511 1.n 139s 39.5 lb2.2 361 2631 52 488.5 28.6 b5.8 729 143 459 251 3.49 338. 7 31 2.b 17 
8.5 927 543 1.83 13740 40.7 151.4 397 2848 49 44.3 26.1 b7.8 799 128 189 234 3.26 356. 8 33 2.8 19 
9.0 981 574 1.94 14143 41.9 152.9 411 329 44 40.8 24.1 69.6 865 116 517 220 3.Ob 374. 8 35 3.0 21 
9.5 lcgb bob 2.01 l4ye 43.0 148.9 434 323 43 37.9 22.3 71.1 933 1M 542 208 2.90 391. 9 37 3.1 23 

10.0 IOR) 618 2.15 14917 U.1 145.1 156 3X3 41 35.3 20.8 72.3 993 97 W 1% 2.76 109. 9 38 3.3 15 
10.5 1145 b70 2.26 15288 45.2 141.6 477 3502 39 33.1 19.5 73.5 1054 90 SW 190 2.M 427. 10 40 3.4 9 
11.0 1199 702 2.37 15650 Y.3 138.3 497 3520 37 31.1 18.3 74.4 1115 $4 609 182 2.5) 444. 10 42 3.5 28 
11.5 1251 734 2.47 ldo(y 47.3 135.3 516 3743 36 29.4 17.3 75.3 1175 78 b30 175 2.44 w. 11 U 3.7 30 
12.0 me 766 2.58 la50 48.4 132.5 534 3818 34 27.9 lb.4 7b.l 1224 74 mo 169 2.3b 478. 11 45 3.8 31 

13.0 1417 830 2.80 17022 50.3 127.3 3b9 4035 32 25.2 14.8 77.4 1352 65 688 159 2.21 511. 12 48 4.1 24 
14.0 1526 894 3.01 17bb9 52.2 122.6 b@3 4195 29 23.0 13.5 70.5 14b7 54 725 150 2.09 543. 13 51 4.3 37 
15.0 1635 957 3.23 10294 54.1 118.5 634 m  27 21.2 12.4 79.4 I%1 54 760 143 1.99 577.14 54 4.5 39 
16.0 1744 1021 3.44 18859 55.8 114.7 bb4 4455 2h 19.6 11.5 60.2 lb% 49 7~4 136 I.90 607. 15 57 4.7 42 
17.0 1553 1085 3.66 19486 57.6 111.3 b93 4sbz 24 18.3 10.7 80.9 1808 45 827 131 I.B2 639. lb b0 4.9 44 

18.0 I%2 1149 3.07 20057 59.2 105.1 720 4657 i3 17.1 10.0 81.5 1920 42 859 126 1.75 Ml. lb 63 5.1 47 
IL0 2071 1213 4.03 20612 60.8 105.3 747 4742 21 lb.1 9.4 82.0 2032 39 891 I21 1.69 b98. 17 b5 5.3 49 
20.0 2180 1277 4.30 21153 62.4 102.6 772 4819 20 15.1 8.9 82.4 2143 37 922 117 1.63 7%. 18 Y  5.5 51 
25.0 2725 1596 5.20 23b81 69.8 91.8 689 5lW lb 11.8 6.9 84.1 2697 28 1072 102 1.42 W. 22 80 63 61 
30.0 3270 1915 b.45 25975 76.5 83;8 992 53&3 13 9.7 5.7 85.2 3248 22 1215 91 I.27 999. 26 92 7.0 69 

35.0 3815 2?34 7.53 28091 82.6 77.6 1086 5441 11 8.2 4.8 IS.9 3796 19 la.3 63 1.16 1118. 39 103 7.7 
40.0 43bo 2553 8.60 30073 88.3 73.5 1173 5545 10 7.1 4.1 8b.s 4344 16 1497 77 1.07 12% 34 114 8.3 
45.0 )905 3372 9.Y 31939 93.b 68.4 la? w5 9 b.3 3.7 w.9 4591 14 lb19 n 1.01 lab. 38 135 a9 
50.0 54% 3191 10.75 33711 98.7 M-9 1327 5b90 8 5.6 3.3 87.2 5437 13 1749 68 0.95 143. 41 135 9.4 

*v/u LV llrv - lwlc llh - 4f J b kr kr(n wlwlwl - WI I*v -mv- lkv - 
---- 
F=KexcrILE T=wim OCaPOUDa,DIWlEM5WEll LpQwrmpDlNlaccollwffI#ssL~ m  1w1* 
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+**+****+**+***l(+*I*+,+r*tltC+CI* 

w315 109 As on 165 Ha 109 Ib 01 165 Ho 109Ib~l65lk 

__________-_-__-____----------------------- -__-- --_---- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/u E!A Et?l EGINC r k EM) !A4I0fiiWs6RsWWlW’-!J CP-LTEP-WEWf7ET~ Tfd EfRkN-ElllElPmPT 
________--_--_-____------------------------ -- -_--_- -- 

ATUNIC NUNBERS: ZP= 47. ZT= 67. ZC=il4.( ) 
NEUTRON NUMBERS: NP= 62. NT= 9S. NC=lbO. 

AP**l/3= 4.777 AT**1 /3= 5.485 
REDUCED MASS NUMBER= 65.64 AP+AT=AC=274. 

INTERACTION KADIUS KINT=14.26 fm KU= 1.39 fm 

MATTER HALF-DENSITY HAD11 Cfmli 
CP= 5.34 C:T= 6.25 l:T+CP=l1.51 C= 2.58 

EQUIVALENT SHARP SIUKFACE HA51 I L fml: 
HP= 5.52 RT= 6.41 

CDULOMB HADI I Cfml: 
KCP= 5.35 RCT= 6.15 RC=KC’P+KCT=ll.5O 

BSS-CGULGMB PGTENTiAL CMeVl: 
VC(r)=l.438*ZP+ZT/r. for r.:>RC 
vc ( r )=Vo-K+r **n for r<RC 
vo= 554.46 tlcv k= .40461 n=2.450 
VC(RINT)= 317.6 McV 

FISSION-TKE= 136. MeV 
ASYMM. FISSIGN-TKE= 229. McV 

L.IULIID DROP PARAMETERS: 
GAMMA= Cl.YO4 MeV/fm**2 PROX-FACTOR= 32.71 MeV 
L-RLD= 18 (ROTATING LIQUID DROP LIMIT) 
‘STIFFNESS PARAMETER C.= 3.18 Rev/Z**2 

MASS EXCESSES CMeV/cir21: 
PRGJEC.TILE: -Y8.7 TARGET: -&3.7 
CGHF’OLIND NUCLELIS: 163.4 

FUSION RELATED PARAMETERS: 
R-BAKRIER=l2.72 fin V(RB)= 331.3 hcV 
Iii-VALUE* -315.Y tlev 
I-CKITIc‘AL= 0. 

1.0 109 AA 0.21 4706 14.4 495.8 0 0 0 lwJ.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 218 131 0.41 bb57 20.3 35o.b 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 327 197 0.U 8155 24.9 286.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 436 263 0.63 9M 28.7 247.9 0 0 0 lax0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 491 2% 0.93 9792 30.5 233.7 0 0 0 ml.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 545 328 1.03 10534 32.1 221.7 Bo 202 0 140.1 99.5 19.9 04 461 57 1237 lb.40 0. I 11 0.6 I 
5.5 boo 361 1.14 1lCW 33.7 211.4 1M 769 0 lt3.9 &A 28.1 243 356 178 Al0 7.97 0. 3 lb 1.1 4 
A.0 b54 394 1.24 11543 33.2 X2.4 220 1240 0 85.3 53.3 47.4 367 287 261 kbo 6.00 0. 4 20 1.5 7 
6.5 709 427 1.34 IZOIA 3b.b 194.5 2b3 1638 0 72.9 45.0 33.5 4b9 240 323 385 5.01 0. 5 23 1.8 10 
7.0 763 459 1.45 12471 38.0 187.4 30 1978 

7.5 818 492 1.5 12910 39.3 181.1 333 2273 
8.0 072 525 1.65 KG35 40.b 175.3 3b3 25.31 
8.5 927 558 1.76 13748 41.9 170.1 31 2759 
9.0 981 591 1.8s 1414 43.1 lb5.3 417 i-%1 
9.5 10% 624 1.9b L4m 44.2 160.9 U2 3142 

10.0 1030 &56 2.07 14917 45.4 Is.8 4hS 3M5 
10.5 1145 689 2.17 15288 4b.5 153.0 487 3452 
11.0 1199 722 2.27 15650 47.b 149.5 568 m  
11.5 1254 755 2.38 l&a04 48.7 116.2 528 37ce 
12.0 1308 788 2.44 1bmo 49.7 143.1 547 3820 

0 43.9 39.2 58.0 558 a5 372 237 4.39 0. A 25 2.0 12 

0 37.0 34.B 61.5 639 178 413 304 3.9b 0. 6 28 2.3 14 
0 51.5 31.4 M.3 714 IP 440 279 3.u 0. 7 30 2.5 lb 
0 47.0 28.6 M.5 785 141 479 259 3.37 0. 8 32 2.7 18 
0 43.2 26.2 Y.4 653 118 507 243 3.16 0. 8 34 2.8 10 
0 40.0 24.3 70.0 919 116 532 Za 2.99 0. 9 36 3.0 22 

0 37.3 22.6 71.4 9gl 107 956 218 2.84 0. 9 38 3.2 24 
0 34.9 21.1 72.5 104b W 5X 208 2.71 0. IO 40 3.3 2b 
0 ZQ.8 19.9 73.6 1107 92 boa 200 2.m 0. 10 41 3.4 28 
0 31.0 18.7 74.5 1168 04 ba 1% 2.50 0. 11 43 3.6 29 
0 29.3 17.7 75.3 1228 m  bko 185 2.41 0. 11 45 3.7 31 

13.0 1417 853 2.69 17022 51.8 137.5 94 4019 0 26.5 lb.0 76.8 1344 71 677 174 2.2b 0. 12 40 4.0 34 
14.0 1526 919 2.69 17U9 53.7 132.5 619 4188 0 24.2 14.6 77.9 l4A2 A4 713 lb4 2.13 0. 13 51 4.2 37 
15.0 la 985 3.10 18294 55.b 128.0 652 4335 0 22.2 13.4 78.9 1577 58 747 1% 2.02 0. 14 54 4.4 40 
16.0 17U 1050 3.31 16859 57.4 124.0 bQ.4 4444 0 20.6 12.4 79.7 lb91 53 700 148 1.93 0. 15 56 4.b 42 
17.0 1853 1116 3.51 194% 59.2 12Q.3 714 4578 0 19.1 11.5 80.4 I@4 49 811 142 I.6 0. 15 59 4.8 45 

18.0 1962 1181 3.72 20(67 b0.9 116.9 742 4678 
19.0 2071 1247 3.93 20612 b2.b 113.8 770 4769 
a.0 2180 1313 4.13 2115.2 44.2 110.9 797 4050 
is.0 2li5 1641 5.17 23681 71.8 99.2 919 5158 
30.0 3270 1969 6.X 25975 70.6 W.5 102b 5364 

0 17.9 10.8 81.1 1917 45 843 137 1.78 0. lb b2 5.0 47 
0 lb.8 IO.1 81,b 2029 42 873 132 1.71 0. 17 m  3.2 49 
0 15.8 9.6 82.1 2140 40 9w 127 1.66 0. 18 A7 5.4 52 
0 12.3 7.4 83.8 2655 30 le4b 110 I.44 0. 22 W 6.2 62 
0 10.1 6.1 85.6 3246 24 1182 W 1.29 0. 26 91 6.9 71 

a.0 315 2297 7.23 28094 04.9 f&a 1124 5510 
40.0 4360 2b2b 8.27 30073 W.8 78.4 1213 %?I 
45.0 4% 2934 9.30 3193? 96.3 73.9 1297 57M 
50.0 MO 3282 10.32 33711 101.5 70.1 1375 5774 

0 8.5 5.1 85.7 3795 20 1313 W 1.17 0. 30 103 7.6 
0 7.4 4.5 84.3 4343 17 1440 04 1.w 0. 3l 113 8.2 
0 b.5 3.9 96.7 4990 15 1565 78 1.02 0. 37 124 8.8 
0 5.8 3.5 87.1 543b 14 lb87 74 0.96 0. 41 I?4 9.3 

*******************************~**************** wHm‘*H--M *Hmtt-HHHt**~-~+n*~iu+*-~w* 

#316 iC19 As on 181 Ta 109 b on I81 7r 189 k on 181 Ta 

------_-----_------------------------------ ------_------- __--_---- - _----- ----__- ----___-- -_ --I-~- 

PARAMETEKS INDEPENDENT OF EcGHBARDING ENEKGY R/u ELM EOI EaVVC ? k ETA uyUsaw,scNsppolW-LP WLTEP-WE7QlEWIFIW 1W E-EREN-fNlElPlkLT 
------__----__-----_----------------------- __---------~----_c--__I__ -_- ------ -------_- __-_ 

1.0 109 68 0.20 4706 14.9 540.2 0 0 
ATGHIC. NUMBERS: ZP= 47. ZT= 73. ZC=lZCl. ( ) 2.0 218 136 0.40 Am7 21.0 382.0 0 0 
NEUTRON NUMBERS: NF= 62. NT=lOX. NC=170. 3.0 327 204 o.bo 815 25.8 311.9 0 0 

4.0 436 272 0.80 9420 29.8 270.1 0 0 
APz+1,3= 4.777 AT+rl/3= 5.657 4.5 491 3& 0.90 9W2 31.6 254.7 0 0 
KEDUCED MASS NUMBER= 68.03 AP+AT=AC=ZYO. 

5.0 545 340 l.W 10534 33.3 241.6 6 0 
INTERACTION KADIUS HINT=14.44 fm RO= 1.38 fm 5.5 boo 374 1.10 11050 34.9 230.4 148 570 

MATTER HALF-DENSITY RADII Cfm3: 
cp= 5.34 CT= 6.47 CT+CP=ll.Xl c- 2.93 

EQUIVALENT SHARP SUKFACE RADII Cfml: 
RP= 5.52 RT= 6.62 

6.0 654 4M 1.19 11543 36.4 &.A 212 If.171 
b.5 709 442 1.29 1201) 37.9 211.9 261 1495 

C:OULGMB HAD1 I C fml: 
KC’P= 5.35 RCT= 6.35 RC=RC:P+KCT=l 1.70 

B!SS-C.GULGMH POTENTIAL CM&l: 
VCtr)=1.438*ZPxZT/r fur r>RC 
vc ( r 1 =VO-tc*r*+n for riRC 
VO= 593.24 MeV K= .40772 n=2.457 
VftKINT)= . 341 c Rev 

FISSION-TKE= 255. MeV 
ASYMM. FISSION-TKE= 243. Rev 

LIQUID DKGP PARAMETERS: 
GAMMA= 0.901 MeV/fm+r2 PRGX-FACTGK= 33.14 Met, 
C-RLUs 0 (ROTATING LIQUID DROP LIWIT) 
STIFFNESS PARAMETER C:= 3.08 MeV/i!+*2 

MASS EXCESSES CMeV/c+rZl: 
PROJEC:TILE: -YS. 7 TARGET: -46.0 
C:GMPGUND NUCLEUS: 212.5 

FUSION RELATED PARAMETEHS: 
R-BARRIER=lZ.87 fm V(RB)= 356.2 M&J 

L-CKITICAL247;: MeV 
O-VALUE- 

7.0 763 476 1.39 12471 39.4 204.2 302 1858 

7.5 818 510 1.49 12910 40.7 197.3 338 2172 
8.0 872 544 1.59 13335 42.1 191.0 370 2U7 
8.5 927 578 1.b9 13748 43.4 185.3 4bl 2b90 
9.0 981 612 1.79 14148 44.6 IS.1 428 2905 
9.5 10% Mb 1.89 1452% 45.9 175.3 454 3??8 

10.0 10% A80 l.W 14917 47.1 170.8 479 3271 
10.5 1145 714 2.09 I52w 4a.2 145.7 Jw 3428 
11.0 1159 748 2.19 lsbso 49.4 162.9 52S 3511 
11.5 1z4 782 2.29 lb004 50.5 159.3 547 3701 
12.0 1308 816 2.39 163% 51.5 Is.0 567 3820 

13.0 1417 S34 2.59 17Oa 53.6 149.8 b07 4031 
14.0 1526 952 2.79 1769 55.7 144.4 b44 4212 
15.0 1635 1020 2.99 18294 57.6 139.5 679 4369 
lb.0 17U IO@ 3.19 18899 59.5 135.1 712 4506 
17.0 1853 1151 3.39 194% 61.4 131.0 7U 4b27 

18.0 1962 1225 3.58 2oMI 63.1 127.3 774 4734 
19.0 .a71 1293 3.78 an12 M.9 123.9 803 km 
20.0 211 1361 3.98 21153 bb.5 120.8 Bjl 4917 
25.0 na 1701 4.98 23681 74.4 108.0 960 5245 
30.0 3270 2041 5.97 i?5975 81.5 98.) 1074 54b4 0 10.5 A.6 84.8 3244 26 1133 108 1.31 0. 25 90 b.8 74 

35.0 3815 231 6.97 28094 88.0 91.3 1176 5620 0 8.9 5.5 85.6 3794 21 lab w I.19 0. 29 101 7.5 
40.0 kw 2721 7.97 30013 94.1 05.4 1271 5737 0 7.7 4.0 0b.2 4342 18 1374 91 1.10 0. 33 I12 a.1 
4.0 4905 3C41 8.96 31939 W.8 80.5 IS9 3827 0 6.8 4.2 8b.b 48W lb 1489 a5 1.03 0. 37 172 8.7 
50.0 5450 3402 9.96 33711 105.2 76.4 1441 5901 0 6.1 3.8 87.0 $436 14 IA02 81 0.97 0. 40 132 9.2 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 II.0 0.0 6 0 0 0 0.00 0. 0 6 0.0 0 

0 1m.o 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 114.7 78.5 32.6 201 399 142 781 9.51 0. 2 15 0.9 2 
0 92.3 44.6 43.8 325 319 235 54b A.62 0. 4 19 1.3 5 
0 78.2 50.5 50.9 444 264 302 444 5.30 0. 5 22 1.6 8 
0 b0.2 43.b 55.9 5?a 225 S5 381 4.b5 0. 5 25 1.9 11 

0 MO.6 38.5 59.7 b22 IA 397 343 4.15 0. b 27 2.1 14 
0 54.6 34.6 62.7 700 172 434 313 3.79 0. 7 29 2.3 IA 
0 49.7 31.4 b5.2 773 153 ti 2W 3.90 0. 7 32 2.5 18 
0 45.b 28.0 b7.2 843 1% 493 271 3.28 0. 8 34 2.7 20 
0 42.2 2b.b 68.9 910 12b 519 29J 3.09 0. 9 35 2.9 22 

0 39.2 24.7 70.4 975 115 343 242 2.93 0. 9 a 3.0 24 
0 3b.7 23.1 71.7 lea lob 565 231 2.79 0. 10 39 3.2 24 
0 X.5 21.b 72.8 1100 W 586 221 2.67 0. 10 41 3.3 26 
0 32.5 20.4 73.8 1161 92 AC6 212 2.57 0. 10 42 3.5 3 
0 30.7 19.3 74.6 1222 86 b24 24, 2.41 0. II 44 3.6 32 

0 21.7 17.4 76.1 1341 lb bbl 191 2.31 0. 12 47 3.8 35 
0 25.3 15.8 77.4 1457 69 695 180 2.18 0. 13 50 4.1 38 
0 23.2 14.5 70.4 1573 A2 727 171 2.07 0. 14 52 4.3 4, 
0 21.5 13.4 79.3 1687 57 758 lb3 1.97 0. I4 56 4.5 u 
0 20.0 12.5 80.0 1801 52 753 156 1.89 0. 15 59 4.7 47 

0 18.7 11.7 80.7 1913 49 818 150 1.81 0. lb bl 4.9 49 
0 17.5 11.0 81.2 2026 45 846 144 1.75 0. 17 M 5.1 51 
0 lb.5 10.3 81.7 2138 42 874 146 1.69 0. 18 bb 5.3 54 
0 12.8 a0 ES.6 2693 31 1Oa 121 I.16 0.22 79 6.1 64 

lwlu me” I!& -- lwlc ,,k - n d ak du de, kr n# kV kV - n?5 lkv -NV- I !& - 
-~-__----_-I-___-_~ ______ -_-- -___ --- _______ - ______ -_ 

t=+muEclILE 1=1IyIuT c=rmPam OR OlwxlElyl STaTEn -1m ClKEMXRCC~L=M9 E!M LWIk 
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11317 109 Ar on 197 Au 109 I% 0” I97 au 109konI97Ar 

-_____-___-__-__-___----------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-_____-__-___-_--___----------------------- 

ATOMIC NUMBERS: ZP= 47. ZT= 79. ZCm-126. ( ) 
NEUTRON NUMBERS: NP= 62. NT=ilS. NC=180. 

AP+*l/3= 4.777 AT*+1/3= 5.819 
REDUCED MASS NUMBER= 70.17 AP+AT=AC=306. 

EL/u ElM EQI EavvC , k ETA LiWsoIw1WFUSpwIW-LP W-lTEP+‘ETQTSUlYETW TM E-EREN-fNlDPI1IT 
---- --_I_------ 

1.0 109 70 0.19 4706 15.3 534.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 218 140 0.38 bb57 21.7 413.4 0 0 0 180.0 1w.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 327 211 0.58 8155 26.6 337.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 436 281 0.77 9420 30.7 292.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 491 316 0.86 9992 32.6 275.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

INTERACTION RADIUS RINT=14.62 fm RO= 1.38 fm 

MATTER HALF-DENSITY RADII CfmlL 
CP= 5.34 CT= 6.68 CT+CP=12.02 C= 2.9’7 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 5.52 RT= 6.83 

COULOMR RADII Cfml: 
RCP= 5.35 RCT= 6.55 RC=RCP+RCT=ll.89 

BSS-CGULOME POTENTIAL CtleVl: 
VC(r1=1.438+ZP+ZT/r for r>RC 
vctr )=VO-u*r**n for r<RC 
VO= 631.14 MeV K= .40885 n~2.463 
VC(RINT)= 365.3 MeV 

FISSION-TKE= 275. MeV 
ASYMM. FISSION-TKE= 257. McV 

LIQUID DROP PARAMETERS: 
GAMMA= O.PY9 MeV/fm+*P PROX-FACTOR= 33.52 MeV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2.99 MeV/Z+*Z 

MASS EXCESSES CMeV/c+*21: 
PROJECTILE! -88.7 TARGET: -2A.6 
CGMPGUND NUCLEIUS: 255.3 

FUSION RELATED PARAMETERS: 
R-SARRIER=I3.00 fn V(RB1= 380.8 MeV 
Q-VALUE= -372.6 MeV 
L-CRITICAL= 0. 

5.0 545 351 O.% 10534 34.3 261.5 0 0 0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 600 3% 1.06 11050 3b.0 249.3 120 Jil 0 128.5 95.0 25.8 154 44b 102 1077 12.32 0. 2 13 0.6 1 
6.0 651 421 1.15 11513 37.6 2B.7 199 890 0 100.3 69.2 39.8 300 354 i9b 656 7.43 0. 3 18 1.1 4 
6.5 749 4% 1.25 12016 39.1 229.3 256 1340 0 84.0 56.5 48.0 417 291 281 514 5.82 0. 4 21 1.5 7 
7.0 7b3 491 1.34 12471 40.6 221.0 rx) 1726 0 72.8 48.3 1.6 517 2% 337 4% 4.94 0. S 24 1.8 10 

7.5 818 526 1.44 12910 42.0 213.5 339 2ObO 0 64.4 42.4 57.8 bC6 213 282 3% 4.37 0. 6 2b 2.0 13 
8.0 872 561 1.54 13335; 43.4 2bb.7 375 2352 0 57.8 37.9 61.1 bfS 187 420 350 3.96 0. 7 29 2.2 15 
8.5 927 596 I.63 13748 44.7 290.5 407 2603 0 52.5 34.3 b3.8 760 I66 6% 322 3.65 0. 7 31 2.4 18 
9.0 981 b32 1.73 14148 4b.o 194.9 437 23a 0 48.1 31.4 65.9 8Z 149 481 300 3.40 0. 8 33 2.6 20 
9.5 1036 bb7 1.32 14w 47.3 189.7 4b5 a43 0 44.4 26.9 67.8 900 1% 507 282 3.19 0. 8 35 2.8 22 

10.0 14% 702 I.92 14917 48.5 184.9 491 3227 0 41.3 26.0 69.4 966 124 531 267 3.02 0. 9 37 2.9 24 
10.5 1145 737 2.02 15288 49.7 180.4 516 3393 0 38.6 25.0 70.7 1Mo 114 953 254 2.87 0. 9 38 3.1 26 
11.0 1199 772 2.11 15650 SO.9 176.3 540 3545 0 36.2 23.5 71.9 10% 1% !i74 243 2.75 0. 10 40 3.2 28 
11.5 1254 807 2.21 lb&u 52.0 172.4 563 3683 0 34.1 22.1 73.0 1155 99 553 m  2.6) 0. 10 42 3.4 30 
12.0 1308 842 2.31 lb354 53.2 168.8 5&( 3810 0 32.2 23.9 73.9 1216 92 612 224 2.54 0. 11 43 3.5 32 

13.0 1417 912 2.50 17022 55.3 lb2.2 626 40% 0 29.0 18.8 A.5 1335 82 M7 209 2.37 0. 12 46 3.8 35 
14.0 1526 982 2.69 17bb9 37.4 155.3 bb5 4226 0 26.4 17.1 76.8 1453 73 679 197 2.23 0. 13 49 4.0 39 
15.0 lb35 It63 2.88 18294 59.4 151.0 702 4392 0 24.3 15.7 77.9 1569 66 710 187 2.11 0. 13 52 4.2 42 
16.0 1744 1123 3.07 183% 61.4 l&.2 737 m  0 22.4 14.5 78.8 lb% 61 740 173 2.01 0. 14 53 4.4 45 
17.0 1353 1193 3.27 1948b b3.3 141.8 770 (Mb 0 20.9 13.5 7Y.b 1797 

18.0 1962 1263 3.16 20051 b5.1 137.8 332 4780 0 19.5 12.6 80.3 1910 
19.0 2071 1333 3.65 20612 bb.9 134.1 833 4832 0 18.3 11.8 80.9 2UzI 
20.0 2180 1403 3.84 21153 68.6 130.7 863 4974 0 17.2 11.1 81.4 2135 
25.0 2725 1754 4.80 23681 76.7 116.9 998 5323 0 13.4 8.6 83.3 2691 
30.0 3270 2105 5.76 25975 84.1 lob.7 1117 555b 0 10.9 7.0 84.5 3243 

35.0 3315 24% 6.72 28V94 90.8 99.8 1221 5722 
boo.0 43bn 2807 7.68 30473 97.1 92.4 1323 584b 
45.0 4905 3158 8.M 31939 103.0 87.2 1415 5943 
50.0 sbso 3w9 9.61 33711 lW.5 82.7 1501 bO23 

0 9.2 5.9 35.4 37% 
0 8.0 5.1 86.0 4341 
0 7.0 4.5 86.5 bwa 
0 6.3 4.1 86.8 5435 

56 769 110 1.93 0. 15 53 4.6 48 

52 797 lb3 1.65 0. lb 60 4.8 51 
48 324 157 I.78 0. 17 63 5.0 53 
4 850 152 1.72 0. 17 bb 5.2 !ib 
34 976 131 1.49 0. 21 78 6.0 67 
27 10% 117 1.33 0. 25 W 6.7 77 

2-l 1x3 107 1.21 0. 29 100 7.4 
19 1318 99 1.12 0. 33 111 8.0 
17 1424 93 1.05 0. 36 121 8.5 
15 1529 87 0.99 0. 48 131 9.1 

109 As an 208 Pb 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
_-______-__--_--____----------------------- 

ATOMIC NUMBERS: ZP= 47. ZT= 82. ZC=129. ( 1 
NEUTRON NUMBERS: NP= 62. NT=lZL. NC=188. 

AP*+1/3= 4.777 AT++1/3= 5.925 
REDUCED MASS NUMBER= 71.52 AP+AT=AC=317. 

INTERACTION RADIUS RINT=14.73 fm RO= 1.38 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 5.34 CT= 6.82 CT+CP=l2.16 C- 2.99 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.52 RT= 6.96 

COULOMB RADII Cfnl: 
RCP= 5.35 RCT= 6.66 RC=RCP+RCT=12.01 

BSS-COULOMB POTENTIAL CMeV3: 
VC(r1=1,438+ZP+ZT/r for r>RC 
VC(r)=VO-K*r**n for r<RC 
VO- 648.52 PleV K= ,40589 ns2.467 
VC(RINT)= 376.2 MeV 

FISSION-TKE= 284. MeV 
ASYMM. FISSION-TKE- 263. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.893 McV/fm*+2 PROX-FACTOR= 33.60 ticV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT1 
STIFFNESS PARAMETER C= 2.94 &V/Z**2 

MCISS EXCESSES CIlcV/c**21: 
PROJECTILE8 -88.7 TARQET: -19.5 
COMPOUND NUCLEUS: 287.3 

FUSION RELATED PARAMETERS: 
R-BCIRRIER=13.10 fm V(RB)= 391.9 tleV 
Q-VALUE= -395.5 PI& 
L-CRITICAL= 0. 

1.0 109 72 0.19 470b 15.6 606.9 0 0 
2.0 218 143 0.33 b&7 22.1 429.1 0 0 
3.0 327 215 0.57 8195 27.1 350.4 0 0 
4.0 436 286 0.76 9420 31.3 3n.4 0 0 
4.5 491 322 0% 9992 33.2 286.1 0 0 

5.0 515 359 0.95 10531 35.0 271.4 0 0 
5.5 Kkl 393 1.05 llM0 3b.7 258.8 111 294 
6.0 651 429 1.14 11543 38.3 247.7 197 842 
6.5 709 (65 1.24 12016 39.9 233.0 2% 1304 
7.0 763 501 1.33 12471 41.4 229.4 303 1699 

7.5 818 536 1.43 12910 42.8 221.6 344 2012 
8.0 872 572 1.52 13335 U.2 214.6 381 2342 
8.5 9.27 648 1.62 13748 45.6 108.1 414 2bo6 
9.0 981 b44 1.71 14148 4b.9 202.3 445 2841 
9.5 10% 679 1.81 I(538 48.2 196.9 474 3051 

10.0 14% 715 1.99 14917 49.5 191.9 501 3244 
10.5 1145 751 2.04 152w 50.7 187.3 527 3411 
11.0 1199 787 2.09 15650 51.9 133.0 532 35bb 
11.5 1254 322 2.19 lb004 53.0 179.0 575 3708 
12.0 1308 858 2.28 lbs0 54.2 175.2 5% 3838 

13.0 1417 934 2.47 17022 Sb.4 143.3 Ml 1068 
14.0 152b 1001 2.M 17669 58.5 lb2.2 b81 42bb 
15.0 lb35 1073 2.85 18294 bO.6 18.7 719 443b 
lb.0 1711 1lU 3.04 18899 b2.6 151.7 755 m  
17.0 1653 1216 3.23 1948b b4.5 147.2 789 4718 

18.0 Mb2 1287 3.42 20057 bb.4 143.0 822 lgg 
19.0 2071 1359 3.61 20612 68.2 139.2 851 4940 
20.0 2180 1433 3.80 21153 70.0 135.7 885 5a~) 
25.0 2125 1788 4.75 23bEl 78.2 121.4 1024 53p? 
xl.0 3270 21% 5.70 25975 83.7 110.8 114b 5631 

35.0 3815 25m 6.65 BO94 92.5 102.6 1257 SBol 
40.0 4360 2861 7.bO 30073 98.9 %.O 1358 5929 
45.0 490 3218 8.1 31939 104.9 90.5 1153 6028 
Jo.0 5450 3576 9.51 33711 110.6 ES.8 1541 6106 

tW/r M’ IWJ - lld’lc l/h - I & 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 133.5 102.7 23.3 143 457 91 1239 13.79 0. 2 13 0.0 0 
0 102.9 72.9 38.5 293 361 198 705 7.78 0. 3 17 0.9 4 
0 85.9 59.1 47.1 412 297 274 545 6.00 0. 4 21 1.3 7 
0 74.2 50.4 52.9 513 250 331 4bO 5.06 0. 5 I 1.6 10 

0 65.3 44.1 57.2 601 216 376 4@ 4.Y 0. 6 % 1.9 12 
0 58.8 39.4 bO.6 b83 189 414 367 4.M 0. 7 29 2.1 15 
0 53.3 35.6 63.3 758 168 446 337 3.m 0. 7 31 2.3 18 
0 48.9 32.5 65.6 830 151 474 314 3.45 0. 8 33 2.5 20 
0 45.1 29.9 67.4 898 137 Jo0 2% 3.24 0. 8 35 2.7 22 

0 41.9 27.8 69.1 9b4 1% 523 279 3.06 0. 9 36 2.8 24 
0 39.1 25.9 70.4 1029 116 543 263 2.91 0. 9 38 3.0 26 
0 36.7 24.3 71.7 1092 107 555 253 2.78 0. 10 40 3.1 29 
0 34.6 22.8 72.7 115) 100 584 243 2.67 0. 10 41 3.3 31 
0 33.7 21.6 73.7 1215 93 602 234 2.57 0. 11 43 3.4 32 

0 29.4 19.4 75.3 1334 83 b3b 218 2.40 0. 12 16 3.7 Y  
0 26.8 17.6 7b.b 1452 74 668 iv5 2.25 0. 12 49 3.9 48 
0 24.6 lb.2 77.7 I%8 67 698 194 2.14 0. 13 52 4.1 43 
0 21.7 15.0 78.6 lb33 61 726 185 2.03 0. 14 s 4.3 4b 
0 21.1 13.9 79.4 1797 56 754 177 I.% 0. 15 57 4.6 49 

0 19.7 13.0 so.1 1910 52 781 lrn 1.87 0. lb b0 4.7 52 
0 18.5 12.2 80.7 m  48 397 lb4 1.80 0. 17 b3 4.9 I 
0 17.4 11.5 81.3 2135 45 832 158 1.74 0. 17 65 5.1 58 
0 13.5 8.9 63.2 2691 34 953 137 1.50 0. 21 77 5.9 69 
0 11.0 7.3 34.5 3243 27 lobb 122 1.34 0. 25 88 6.6 79 

0 9.3 6.1 65.3 37% XI 1174 111 1.22 0. 29 99 7.3 
0 8.1 5.3 86.0 4340 20 1278 103 1.13 0. 32 110 7.9 
0 7.1 4.7 86.4 &a8 17 1380 96 I.% 0. 36 120 8.4 
0 6.4 4.2 86.8 5435 15 1479 91 1.04 0. 40 130 9.0 

w (n dudn SrvMuIwI - MI lw-Nrv-kv- 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

Y315 105 As on 205 Bi 

------_------------------------------------ 

PhRAMETERS INDEPENDENT OF BOMBARDING ENERGY 

F)TOMIC NUMBERSI ZP= 47. ZT= 83. ZC=130. ( ) 
NEUTRON NUMBERS: NP= 62. NT=l2&. NC=l88. 

APi*l/3= 4.777 AT**l/S= 5.534 
REDUCED MASS NUMBER= 71.64 AP+AT=EIC=BlS. 

INTERACTION RADIIUS RINT=l4.74 tm RO= 1.38 fm 

MATTER HfiLF-DENSITY RADII Cfmlr 
CP= 5.34 CT= 6.83 C:T+CP=12.17 C= 3.00 

wu SAB Ecn ECWK * k ETA !JMIWWiSFJSW’-OlCfW’ W-L~B’-(PE~~TEWNIEVT’ l&J E-ERR-ENlBPlUl 
__-- -___-_----__-__--_---------------- -----__-_ 

1.0 109 72 0.19 4706 15.7 614.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 218 143 0.38 AA57 22.2 434.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 327 215 0.56 8155 27.1 354.A 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 436 207 0.75 9410 31.3 ~7.1 0 0 0 1m.o No.0 0.0 0 0 0 0 0.03 0. 0 0 0.0 0 
4.5 491 322 0.85 9992 33.2 289.A 0 0 0 180.0 lrn.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 545 358 0.94 10634 35.0 274.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 AC0 394 1.M ll@O 36.7 261.9 98 230 0 138.8 109.3 20.6 126 473 78 1416 l5.As 0. 2 12 0.0 0 
6.0 A54 430 1.13 11543 38.4 250.8 191 784 0 105.5 75.2 37.3 281 373 iW 740 8.07 0. 3 17 0.9 3 
A.5 7O9 4U I.22 12016 39.9 240.9 251 1251 0 87.6 bO.6 46.2 4O2 3% 2m W A.13 0. 4 20 1.3 A 
7.0 7A3 501 1.32 12471 41.5 2x2.2 300 IA51 0 75.6 51.5 52.2 505 258 32A 473 5.14 0. 5 23 1.6 9 

EQUIVALENT SHARP SURFAC.E RADII Cfml: 7.5 818 537 1.41 12910 42.9 224.3 341 19% 
RI’= 5.52 RT= 4.97 8.0 872 573 1.51 13335 44.3 217.2 378 2371 

COULOMB RADII Ifml: 
RC:P= 5.35 RCT= h. ‘8 RC=RCP+RC.T=lZ. 03 

8.5 927 A09 1.60 13744 45.7 210.7 412 2568 
9.0 931 A45 1.69 14148 47.0 204.8 443 2605 

BSS-C’OULOMB POTENTIFIL CMeVl: 
VC(r)=l.43BiZPaZT/r for r:>RC 
VC( r )=VQ-K+rc*n fur rCRC 
VO= 65’5.40 MeV k= .40744 n=2.4&8 
VC(RINT)= 380.5 MeV 

9.5 lC@A A81 1.79 14538 48.3 199.3 472 3018 

10.0 1090 716 1.88 14917 49.5 194.2 5W 3209 
10.5 1145 752 1.m 15233 50.8 189.6 526 3382 
11.0 1199 788 2.07 15650 52.0 185.2 551 3539 
11.5 1254 821 2.17 IAdO4 53.1 181.1 574 3A93 
12.0 1308 3M 2.26 IA350 54.3 177.3 597 3814 

FISSION-TKE= 287. MeV 
ASYMM. FISSION-TKE= 265. MeV 

LIPUID DROP PARRMETERS: 
OAMMFI= 0.895 heV/fmcr2 PROX-FACTOR= 33.71 MeV 
L-RLU= 0 (ROTATING LIQUID DROP LIMIT7 
STIFFNESiS PARAMETER C:= 2.93 tleV/Z+rZ 

13.0 1417 931 2.45 17022 9.5 170.4 A4o 4o47 0 29.8 19.7 75.1 1333 84 A37 222 2.41 0. I2 4A 3.7 3A 
14.0 1526 1003 2.M 17AA9 58.6 lA4.2 A81 424A 0 27.1 17.9 7A.4 1450 76 AAA 208 2.26 0. 12 49 3.9 39 
15.0 l&E ion 2.02 16294 Ao.7 153.A 719 4419 0 24.9 lb.4 77.6 lY7 64 A99 197 2.14 0. 13 52 4.1 42 
16.0 l7U 1116 3.01 18899 62.7 153.6 7% 4570 0 no 15.2 78.5 IAs A2 727 18) 2.01 0. 14 55 4.3 4A 
17.0 1853 1218 3.20 1948A A4.A 149.0 789 4703 

MASS EXCESSES CMeV/ca+Zl: 
PROJECTILE: -88.7 TARGET: -16.5 
COMPDUND NUC:LEUS: 295.5 

18.0 1962 1249 3.39 2Ob57 AA.5 144.8 823 4822 
19.0 2071 1361 3.1 mAI2 68.3 l4o.P 654 4939 
20.0 2lrn 1433 3.77 21153 70.1 137.4 885 5023 
25.0 2725 1791 4.71 23681 78.3 122.9 1025 5mA 
39.0 3270 2149 5.65 25975 85.8 112.1 1143 5A27 

FUSION RELATED P&R&METERS: 
R-BARRIER=l3.10 fm VtRB)= 356.6 MeV 
Q-VALUE= -400.6 MeV 
L-CRITIC&L= 0. 

35.0 3815 2507 A.59 2E#‘4 92.7 103.8 12% 5799 
40.0 43Ao mu 7.53 3ob73 99.1 97.1 1360 5928 
45.0 4wS 3224 8.47 31939 105.1 91.6 1455 M)?p 
50.0 5450 3582 9.41 33711 110.8 96.9 1544 AlO 

0 AA.A 45.0 56.7 595 222 373 415 4.51 0. A 2A 1.9 12 
0 59.7 40.1 60.1 A77 155 412 375 4.07 0. 7 28 2.1 15 
0 54.2 36.2 62.9 753 173 445 344 3.74 0. 7 31 2.3 17 
0 49.6 33.1 65.2 826 156 473 320 3.47 0. 8 33 2.5 19 
0 45.8 39.4 67.1 89) 141 499 m,  3.26 0. 8 34 2.7 22 

0 42.5 28.2 M.8 961 129 523 i%( 3.06 0. 9 36 2.8 24 
0 39.7 26.3 70.2 1026 119 545 270 2.93 0. 9 38 3.0 26 
0 37.2 24-A 71.4 1OW 110 565 25B 2.80 0. 10 do 3.1 28 
0 35.0 23.2 72.5 1151 102 5&( 247 2.68 0. 10 41 3.3 30 
0 33.1 21.9 73.5 1212 9A A02 Z-4 2.58 0. II 43 3.4 32 

0 21.4 14.1 79.3 1796 57 755 

0 2u.O 13.2 80.0 1909 53 782 
0 18.7 12.3 80.6 2022 49 E# 
0 17.A 11.6 81.2 213) 4A 833 
0 13.7 9.0 03.2 2690 35 954 
0 11.2 7.3 04.4 3242 28 1OAb 

0 9.4 A.2 AS.3 3792 23 1174 
0 a.2 5.4 85.9 4346 20 1278 
0 7.2 4.7 3A.4 4&S 17 1363 
0 A.4 4.2 8A.8 5435 15 1479 

im 1.55 0. 15 57 4.5 49 

172 1.87 0. IA An 4.7 52 
IM 1.1 0. 17 A2 4.9 54 
IA0 1.74 0. 17 A5 5.1 57 
138 I.54 0. 21 77 5.9 A9 
124 I.34 0. 25 88 6.A 79 

113 I.22 0. 19 99 7.3 
lo4 1.13 0. 32 110 7.9 
98 I& 0. 36 im a.4 
92 I.00 0. 40 130 8.9 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-----------~----~--------------~~~~~~~~~~~~ 

lWIbAA233U 1cuIkon2mu 

--------_ -------------- ----__ -_---__-__-___-_-_____ _-__ 
n/u ELM Em Eauvc P k ETA UIN s(IwI 5TfU3 &P-m B9-U (P-l.1 EP+ ET-91 Epp(I ETR’ 1W E+R &--EN TBB l4l.T 
---------__--_-_--------------------------------~----~---~~--------------~- 

1.0 lo9 n 0.18 4706 16.4 Am.9 0 0 0 180.0 im.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATCUIIC NUMBERS: ZP= 47. ZT= 92. ZC=l39. ( 7 2.0 218 150 0.36 AA57 23.1 481.4 0 0 0 183.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NUMBERS: NP= 62. NT=i4h. NC=208. 3.0 327 224 0.54 8155 28.3 393.1 0 0 0 180.0 im.0 0.0 0 0 0 0 0.M 0. 0 0 0.0 0 

AP*rl/S= 4.777 AT+*l/S= 6.197 
REDUCED MASS NUMBER= 74.76 AP+AT=AC=347. 

4.0 43A 259 0.72 9420 32.7 340.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0; 0 0 0.0 0 
4.5 491 335 0.81 9992 34.7 321.0 0 0 0 im.0 180.0 0.0 0 6 0 0 0.0 0. 0 0 0.0 0 

INTERACTION RADIUS RINT=lS.O3 fm HO= 1.37 fm 

MPlTTER HALF-DENSITY RADII Cfmli 
CP= 5.54 CT= 7.16 CT+CP=l?.Sl C= 3.Oh 

5.0 545 374 0.90 lo534 3A.A 304.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 MO 411 0.99 llom 33.3 290.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
6.0 654 449 1.M 11543 4O.l 273.0 1AA 543 0 118.2 91.0 30.9 239 415 153 999 lO.O4 0. 3 IA 0.5 I 
A.5 7O9 46b 1.17 12016 41.7 267.1 240 164 0 96.0 70.4 42.0 371 337 246 A93 A.94 0. 4 19 1.1 5 
7.0 7A3 523 1.26 12471 43.3 257.3 297 1487 0 81.9 58.8 49.1 481 292 3M W 5.A3 0. 5 2-2 1.4 9 

EGUIVALENT SHARP SLIRFACE RADII [fml: 
HP= 5.52 RT= 7.30 

C:ClLlLOMB RADI I (. f ml : 
RCP= 5.35 RC:T= C.9H RC=RCP+RCT=12.32 

BSS-CDLILDMB POTENTIAL IMeVl: 
VC(r)=l.438*ZPrZT/r for r:>RC 
VC(r)=VQ-Kxr**” far rCRC 
VO= 767.91 MeV K= .40Ob4 n=2.4ixs 
VC(RINT)= 413.8 MeV 

FISSION-TKE= 317. MeV 
ASYMM. FISSION-TKE- 233. rlev 

LIUUID DROP PARAMETERS: 
GAfiMA= 0.885 M@J/fm+*2 PROX-FACTOR= 34.01 MeV 
L-RLD= 0 (ROTRTING LIWUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2.82 MeV/Zrr2 

MCISS EXCESSES CMd’/c**21: 
PROJECTILE: -88.7 TARGET: 47.2 
CGMPOUND NUCLEUS: 3%. 2 

FLlSION RELATED PARAMETERS: 
R-BARRIER=l3.33 fm V(RB>= 431.1 McV 
Q-VALUE= -437.7 Mcv 
L-CRITICI)L= 0. 

7.5 818 5Al 1.35 12910 44.8 248.6 344 18A2 0 71.7 59.9 54.1 W 242 351 4% 4.86 0. b 25 1.7 12 
8.0 872 593 1.45 1m 4A.2 240.7 385 2159 0 AA.0 45.1 58.0 MI 211 394 434 4.33 0. A 27 1.9 15 
8.5 927 AS 1.54 13748 47.7 233.5 422 248A 0 57.9 40.5 Al.1 743 187 42a 355 3.95 0. 7 30 2.1 18 
9.0 981 A73 1.63 14148 49.1 227.0 457 2737 0 52.8 3A.9 ALA 814 167 457 3&h 3.65 0. 8 32 2.3 21 
9.5 10% 710 1.72 14534 50.4 220.9 489 2967 0 #.A 33.9 8.7 W ,5, 483 342 3.42 0. 8 34 2.5 ii 

10.0 10% 743 1.81 14917 51.7 215.3 519 3174 0 45.1 31.3 67.5 E-2 138 506 312 3.22 0. 9 35 2.7 2A 
10.5 1145 785 1.w 15288 53.0 210.1 547 33Al 0 42.0 29.1 69.0 1018 127 518 3% 3.6 0. 9 37 2.8 28 
11.0 1199 922 1.99 15650 54.2 205.3 574 3532 0 39.4 27.3 70.3 IO& 117 547 291 2.91 0. 10 39 3.0 36 
11.5 1254 8Ad 2.08 lAOA 55.5 200.8 Am 3687 0 37.0 25.6 71.5 1145 lo9 5AA 279 2.78 0. 10 4O 3.1 32 
12.0 1308 897 2.17 163Jo 5A.A 196.5 A24 3829 0 34.9 24.1 72.5 1206 IO2 583 268 2.67 0. 11 42 3.3 35 

13.0 1417 972 2.35 17022 59.0 198.8 A71 loBI 0 31.4 21.7 74.3 1327 90 616 249 2.49 0. I1 45 3.5 39 
14.0 l52A lo47 2.53 17AA9 Al.2 182.0 715 4297 0 28.6 19.7 75.7 l44A 80 b4h 234 2.34 0. I2 48 3.7 42 
15.0 IA35 1121 2.71 18294 63.3 175.8 7% 4484 0 26.2 18.0 76.9 l5A3 72 674 221 2.21 0. 13 51 4.0 46 
lb.0 1744 1196 2.89 18099 ~5.4 170.2 795 4A43 0 24.2 16.6 77.9 lb78 Ah 700 210 2.10 0. I4 53 4.2 49 
17.0 1653 1271 3.07 194% 67.4 165.1 m  4792 0 22.5 15.5 78.8 1792 A1 71 201 2.01 0. 15 54 4.4 5.3 

18.0 19A2 134A 3.X 2ooJI 69.4 160.5 &A7 4920 0 21.0 14.4 79.5 1906 56 750 193 I.92 0. lb 59 4.b 56 
19.0 2071 14m 3.43 20612 71.3 156.2 901 5035 0 19.7 13.5 80.2 ml9 52 774 Mb 1.65 0. lb Al 4.8 59 
20.0 2180 1495 3.61 21153 73.1 152.2 934 sna 0 18.5 12.7 80.7 2131 49 797 179 1.79 0. 17 M 4.9 62 
25.0 2725 lm9 4.52 ZWI 81.8 IS.2 1084 5531 0 14.3 9.8 62.8 2A89 36 9% I54 I.% 0. 21 76 5.7 n 
30.0 3270 2243 5.42 23975 89.6 124.3 1215 5792 0 11.7 8.0 84.2 3241 29 ma 138 1.37 0. 25 87 A.5 84 

35.0 381s 2617 A.32 28w) 96.7 115.1 lP( 5979 0 9.9 A.0 85.1 3791 24 1101 125 1.25 0. 28 97 7.1 
40.0 430 2990 7.23 30073 103.4 107.7 1442 All9 0 8.5 5.9 55.7 4333 21 1197 116 I.16 0. 32 107 7.7 
45.0 4m6 DA4 8.13 31959 109.7 101.5 ,543 A229 0 7.5 5.2 86.2 48B7 18 1287 IO8 I.oB 0. 35 117 8.2 
50.0 5450 3728 9.93 33711 115.6 9A.3 1&s A315 0 A.7 4.6 86.6 5434 IA 1374 102 I.02 0. 39127 8.7 

ntvtu kV llev - nwc llh -- A( WA d dw drs CY lw lw It& -- WI lw -hw- kV - 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

Y321 120 Sn on 12 c 110 L on 12 c 120 5ll 0” 12 c 

____________________----------------------- 
PARCIIIETERS INDEPENDENT OF BOIWARDING ENERQY El/u ElmFmEwK P k ElR LWsolwLsrmSrPaW’-LP opLTEP+~~EWREl~’ TW E-wEN-ENlBPlllT 
___________________------------------------ -- 

1.0 120 11 0.28 5181 2.4 47.2 0 0 0 180.0 180.0 0.0 0 0 0 b b M by b b bb b 
ATOMIC NUMBERS: ZP= 50. ZT= I. zc= 56.(h) 
NEUTRON NUMBERS: NP= 70. NT= 6. NC= 76. 

cIp+*1/3= 4.932 AT++1/3= 2.289 ELSCAT C 5 des 
REDUCED IWSS NUMBER= 10.91 AP+AT=CIC=132. 

INTERACTION RADIUS RINT=10.95 fm RO= 1.52 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 5.54 CT= 2.12 CT+CP= 7.66 C= 1.53 

EQUIVALENT SHARP SURFWE RADII Cfml: 
RP= 5.72 RT= 2.52 

COULOMB RADII Lfml: 
RCP= 5.51 RCT= 2.51 RC=RCP+RCT= 8.02 

ESS-CGULUMB POTENTIAL CMeVl4 
VCtr)=1.438rZP*ZT/r for r>RC 
VC(r)=VO-K*r**n for r<RC 
VO= 72.&4 MeV K= .04981 n-2.851 
VC(RINT)= 39.4 MeV 

FISSION-TKE= 88. MeV 
ASVMM. FISSION-TKE= 34. nev 

LIQUID DROP PARAMETERS: 
GAMtl6- 0.913 MeV/fmx+P PROX-FACTOR- 17.61 II& 
L-RLD= 95 (RGTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 17.70 M&/Z**2 

MASS EXCESSES CMeV/c*+21: 
PROJECTILE4 -91.9 TARGET: 
COMPOUND NUCLEUS: -87.9 

0.0 

FIJSIGN RELATED PARAMETERS: 
R-BARRIER- 9.90 fm V(RB)= 40.5 HeV 
&VALUE= -4.0 nev 
L-CRITICAL= 51. 

- -... _. - _ -._ - 
2.0 240 2I 0.55 7329 3.4 33.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 340 33 0.83 8978 4.1 27.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 480 44 1.11 10370 4.8 23.6 16 4% 220 111.2 5.5 24.4 372 148 375 76 8.00 42b. 0 0 1.5 3 
4.5 540 49 1.25 11001 5.1 22.3 25 893 538 84.4 5.6 47.8 454 81 457 50 5.27 479. 0 0 1.7 3 

5.0 MO Ed 1.38 11597 5.3 21.1 31 1110 7% 69.0 5.2 S.5 %lb 64 527 40 4.21 529. 5 lb 1.8 4 
5.5 660 64 1.52 12lb5 5.6 20.1 3b 1%2 loo0 55.7 4.6 b0.7 bo8 52 591 34 3.61 581. 6 18 1.8 4 
6.0 120 65 1.M 12743 5.8 19.3 40 1570 1173 51.1 4.2 b4.4 676 U 652 31 3.21 629. b 20 1.9 5 
6.5 7&l 71 1.80 132.25 6.1 18.5 44 174b 1320 45.3 3.8 67.3 742 38 710 2% 2.92 682. 7 22 2.0 5 
7.0 MO 76 1.94 13729 6.3 17.9 48 18Vb 144b 40.8 3.5 69.6 8% 34 767 26 2.69 728. 7 24 2.1 6 

7.5 900 82 2.08 14213 6.5 17.2 51 292b 1556 37.1 3.2 71.5 870 30 323 24 2.51 781. 8 25 2.2 b 
8.0 960 87 2.21 Mb81 6.7 lb.7 55 2139 lb59 34.0 3.0 73.0 933 27 878 23 2.36 823. 9 27 2.2 6 
8.5 loz0 93 2.35 15135 7.0 lb.2 SB 2233 1734 31.4 2.7 74.3 995 25 933 21 2.24 373. 9 29 2.3 7 
9.0 1080 98 2.49 15576 7.2 15.7 61 2327 lbb2 29.1 2.6 75.4 1057 23 W 20 2.13 929. 10 33 2.4 7 
9.5 1149 104 2.63 16005 7.4 15.3 b3 24Ob 1575 27.2 2.4 76.4 1119 21 1041 19 2.04 981. 10 32 2.5 7 

10.0 12M) 109 2.77 lb423 7.5 14.9 bb 2476 1496 25.5 2.3 77.2 1181 19 1094 19 1.96 1024. 11 33 2.5 8 
10.5 12M 115 2.91 lb331 7.7 14.6 69 2510 14.35 24.0 2.1 78.0 1242 18 1148 18 1.89 1075. 11 35 2.6 8 
11.0 lp0 123 3.05 172B 7.9 14.2 71 2599 1360 22.7 2.0 73.7 1303 17 1201 17 1.82 1127. 12 36 2.7 8 
11.5 1380 125 3.18 17619 8.1 13.9 73 2651 1301 21.5 1.9 79.2 13b4 lb 1254 17 1.76 11b8. I2 37 2.7 9 
12.0 1449 131 3.32 lm 8.3 13.6 76 2700 1247 20.4 1.8 79.8 1425 15 13% lb 1.71 1219. 13 39 2.8 9 

13.0 15bO 142 3.60 18749 8.6 13.1 89 27% 1151 18.6 1.7 83.7 1547 13 1412 15 1.U 1310. 14 42 2.9 10 
14.0 lb30 153 3.88 19453 8.9 12.6 24 2899 I%8 17.1 1.5 81.5 lbb8 12 1516 15 1.54 1411. 15 44 3.0 10 
15.0 1839 lb4 4.1520141 9.2 12.2 88 2923 997 15.8 1.4 82.1 1789 11 lb21 14 1.47 1499. lb 47 3.1 11 
lb.0 1929 175 4.43 20807 9.5 11.8 92 2977 935 14.6 1.3 82.7 1910 10 1725 13 1.41 1596. 17 49 3.2 12 
17.0 2349 185 4.71 2145.3 9.8 11.5 96 3026 880 13.7 1.2 33.2 2or) 10 1329 13 1.35 1685. 18 52 3.3 12 

18.0 2160 1% 4.98 22061 10.1 11.1 W 3069 831 12.8 1.2 83.6 2151 9 1932 12 1.31 1769. 19 54 3.4 13 
19.0 2280 207 5.26 22692 10.4 10.8 102 3108 787 12.1 1.1 84.0 2272 8 ZU3b 12 1.26 1867. Zo 57 3.5 13 
20.0 2409 218 5.54 23287 10.7 10.6 lob 3142 748 11.4 1.0 84.3 2392 8 2139 12 1.22 1949. 21 59 3.6 14 
25.0 NO0 273 6.92 2bO71 11.9 9.4 121 3214 598 8.9 0.8 85.5 2994 b 2bS 10 1.07 23%. zb 71 4.0 lb 
3.0 3M4 327 8.30 28597 13.1 8.6 134 3360 498 7.4 0.7 8b.3 3595 5 3168 9 0.96 mm.  31 82 4.4 19 

35.0 4200 362 9.69 3op?9 14.1 8.0 1% 3422 427 6.2 0.6 %9 41% 4 3679 8 0.S 32% 36 93 4.8 
40.0 4800 436 11.07 33106 15.1 7.5 158 Mm 374 5.4 0.5 87.3 47% 4 41% 8 0.82 3601. 41 104 5.1 
45.0 5W 491 12.Y 3519 16.0 7.0 lb8 3503 332 4.8 0.4 87.6 5397 3 YW 7 0.77 39n. 46 115 5.4 
50.0 6004 545 13.34 37113 lb.9 b.7 178 3532 2W 4.3 0.4 87.8 5997 3 5208 7 0.73 436. 51 125 5.7 

R322 120 Sn on 16 0 124 h ob lb 0 129 Sn ob lb 0 

____----_-____--_-__~~~~~~~~~~~~~-----~~~~- --- --- 
PIIRWIETERS INDEPENDENT OF BOMBWDING ENERGY EL/u Elm Ea Ecwuc I k EM l.tkUWWtscNsWX?iW-LP W-llEp(DEl41oIpuElA’ TM E-ER&-EHM-MlUl 

-__---- ---_-I-- -- ____^--_-_____-_____----------------------- 
1.0 120 14 0.27 5181 3.1 63.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 

ATOMIC NUMBERS: ZP= 50. ZT= S. ZC= 58. (Ce) 2.0 244 28 0.55 7329 4.4 u.5 0 0 0 180.0 lBo.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRGN NUMBERS: NP= 70. NT= 8. NC= 78. 3.0 360 42 0.82 8978 5.3 3b.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

4.0 480 56 1.10 10373 6.2 31.5 21 387 191 113.4 7.4 33.3 341 139 344 105 8.47 414. 0 0 1.6 3 
AP**l /3= 4.932 AT+*1/3= 2.520 ELSCAT < 7 dos 4.5 w b4 1.24 11001 6.6 29.7 32 799 525 a5.7 7.5 41.2 436 104 433 68 5.47 462. 0 0 1.8 4 
REDUCED MFISS NUMBER= 14.12 FIP+AT=AC=l36. 

5.0 boo 71 1.37 11597 6.9 28.2 44 1124 792 69.9 6.8 55.0 518 82 5% 54 4.35 514. 5 lb 1.9 4 
INTERACTION KADIUS RINT=ll.ZO fm RO= 1.50 fm 5.5 bb0 78 1.51 12lb5 7.2 26.9 47 1388 1011 59.3 6.1 b0.3 5% 67 572 46 3.72 561. b 19 2.0 5 

6.0 720 85 1.65 12708 7.6 25.7 53 lb07 1193 51.7 5.5 b4.2 bb3 57 632 41 3.r) 607. b 21 2.1 b 
6.5 780 92 1.79 13238 7.9 24.7 58 1792 1247 45.8 5.0 67.1 731 49 694 3’7 3.M bS?. 1 23 2.2 6 MATTER HALF-DENSITY RADII CfmJl 

Cp= 5.54 CT= 2.42 CT+CP= 7.94 C= 1.49 & 2.76 NI). 7 25 2.3 b 

32 2.53 753. 8 27 2.4 7 
39 2.43 803. 9 28 2.5 7 
29 2.39 847. 9 30 2.5 8 
27 2.19 896. 10 32 2.6 8 
26 2.09 939. 10 33 2.7 9 

25 2.01 PBB. 11 35 2.8 9 
24 1.93 1029. 11 36 2.8 10 
23 1.87 1073. 12 38 2.9 10 
22 1.81 1127. 12 39 3.0 10 
22 1.75 1167. 13 41 3.1 11 

21 1.M 1254. 14 U 3.2 12 
20 1.57 1351. 15 4b 3.3 12 
19 1.50 143b. lb 49 3.4 13 
18 1.U 1519. 17 52 3.6 14 
17 1.39 NOD. 18 54 3.7 15 

17 1.34 16%. 19 57 3.8 15’ 
lb 1.29 1774. 20 59 3.9 lb 
16 1.25 1852 21 62 4.0 17 

EQUIVF)LENT SHARP SURFACE RADII Cfml: 
HP= 5.72 RT= 2.78 

COULOMB RADII Cfml: 
HCP= 5.51 RCT= 2.78 RC=RCP+RCT= 8.29 

DSS-COULOMB POTENTIAL LMeVl: 
vC(rl=1.438+ZP*ZT/r for r>RC 
VClr)=VO-K*r**n for rCRC 
VO= 94.43 MeV K= .07578 n=2.746 
VC(RINT)= 51.4 MeV 

FISSION-TKE= 92. MeV 
ASYMII. FISSIDN-TKE- 44. McV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.915 tleV/fm**2 PROX-FACTOR= 19.39 MeV 
L-RLD= 93 (RGTATING LIQUID DROP LIMIT) 
STIFFNESS PFlRAMETER C= 13.77 McV/Z**2 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: -91.9 TARGET: -4.7 
COMPOUND NUCLEUS: -86.2 

FUSIGN RELATED PFIRAHETERS: 
R-BARRIER=l0.09 fm V(RB)= 53.1 McV 
Q-V&LUE= -10.4 nev 
L-CRITICAL= b2. 

7.0 843 W 1.92 13729 8.2 23.8 63 1559 1479 41.2 4.6 69.4 797 43 747 

7.5 900 1Ob 2.C4 14213 8.5 23.0 b8 2087 1594 37.4 4.2 71.3 862 38 801 
8.0 9&l 

!Oi.i 
113 2.20 11681 8.7 22.3 72 22% lb19 34.3 3.9 72.9 925 35 655 

8.5 1% 2.34 15135 9.0 21.6 76 2312 1523 31.6 3.6 74.2 W? 31 WB 
9.0 l&xl 127 2.47 15576 9.3 21.0 80 24t6 1439 29.4 3.4 75.3 1051 29 %I 
9.5 1140 134 2.61 NO&5 9.5 20.4 84 2423 13b3 27.4 3.1 76.3 1113 

10.0 lzo0 141 2.75 1MZI 9.8 19.9 87 2563 1295 25.7 3.0 77.1 1175 
10.5 1243 148 2.39 16831 10.0 19.4 91 2631 1233 24.2 2.8 77.9 1237 
11.0 1320 155 3.02 17229 10.2 19.0 94 2692 1177 23.9 2.6 78.6 1298 
11.5 1380 lb2 3.16 17619 10.5 18.6 97 2749 1126 21.7 2.5 79.2 1344 
12.0 1440 lb9 3.30 lew0 10.7 18.2 100 2890 1079 20.6 2.4 79.7 1421 

13.0 1560 184 3.57 18740 11.1 17.5 lob 2891 996 18.8 2.2 80.6 1543 
14.0 lb@ 198 3.65 19453 11.6 lb.8 111 2968 925 17.2 2.0 81.4 l&4 
15.0 1800 212 4.12 20141 12.0 lb.3 117 3MJ 863 15.9 1.9 82.1 17% 
16.0 1920 226 4.44 20807 12.4 15.7 122 3494 899 14.8 1.7 82.6 1907 
17.0 2040 244 4.67 21453 12.7 15.3 126 31% 761 13.8 1.6 83.1 2028 

18.0 21b0 254 4.55 ml 13.1 14.8 131 3192 719 12.9 1.5 83.5 2149 
19.0 2-B) 268 5.22 22692 13.5 14.4 136 3233 681 12.2 1.4 63.9 2269 
20.0 24M 282 5.50 2ZW 13.8 14.1 144 3269 b47 11.5 1.3 w.3 23% 
25.0 3OM 353 6.87 26071 15.4 12.6 lb0 3409 518 9.0 1.1 85.5 2992 

27 1013 

25 1065 
23 1116 
22 1167 
20 1218 
19 1269 

17 2370 
lb 1470 
14 1570 
13 1670 
12 1769 

11 1868 
11 1967 
10 2066 
8zBB 

30.0 %M 424 8.35 28597 lb.9 11.5 178 3501 431 7.4 0.9 86.3 t6% 6 3I4b 

35.0 4200 494 9.62 38929 18.3 10.6 194 3567 370 6.3 0.7 84.9 4195 5 3533 
40.0 48W 565 11.09 33144 19.5 10.0 209 3blb 323 5.5 0.6 87.3 4795 5 4019 
45.0 5400 635 12.37 35162 20.7 9.4 222 365S 287 4.8 0.6 07.6 5396 4 45M 
50.0 b4M 7% 13.74 37113 21.8 8.9 235 36% 259 4.3 0.5 87.8 5994 4 49% 

--- 
hV/u I*V IW - Wit llh - x J J In 1w*, mv hV llrv 

9=muEcTILE T-TM93 cu4K4mm01wJELE#Lw8lEil (POWRmOOll(lBCF~L=lt5 

14 1.10 225b. 26 74 4.5 20 
12 0.99 2661. 31 86 4.9 22 

11 0.w 3023. 36 97 5.3 
10 0.84 3392. 41 108 5.7 
10 0.79 374b. 4b 119 b.1 
9 0.74 (085. 51 129 6.4 

- w¶ H?vikv-lw- 

EM IZOP 
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#323 120 Sn on 27 Al 120 sn H 27 Al 120 & on 27 Al 

PARAMETERS INDEPENDENT OF BOHBARDING ENERGY 

ATOnIC NUMBERS: ZP= 50. ZT- 13. ZC= 43.(Eu) 
NEUTRON NUHBERS: NP= 70. NT= 14. NC= 84. 

AP**1/3= 4.932 AT**1 /3= 3.000 ELSCAT (13 
REDUCED MASS NUMF4ER= 22.04 AP+AT=AC=i47. 

INTERACTION RADIUS RINT=l1.73 fm RO= 1.4E 

MATTER HALF-DENSITY RADII Cfnli 
CP= 5.54 CT= 3.05 CT+CP= 8.59 C= 1.57 

EL/u an0 Eal oavvc , k EIb LWSUWtSUS(po1W-lP W-L~EF’-WEI-~~TOPP~EIIV TM E-B16#-UlEWI(uT 
- - 

1.0 120 22 0.28 St81 4.8 lo2.3 0 0 0 180.0 18Q.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 210 u 0.55 7329 6.8 72.4 0 0 0 188.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 360 M 0.83 a?78 8.3 99.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 4m 83 1.11 14370 9.6 51.2 35 u3 208 Ill.6 12.8 34.2 2W 197 286 lb5 8.bl 381. 0 0 1.7 4 

dos 4.5 540 99 1.24 IlOO 10.2 48.2 53 816 572 84.6 12.4 41.7 393 147 385 lo9 5.M 42b. 0 0 1.9 5 

5.0 AM 110 1.38 11597 10.8 45.8 66 lpi W 69.2 11.0 55.4 484 lib 4b2 87 4.52 4’10. 5 18 2.0 6 
I fm 5.5 AA0 121 1.52 lZlb5 11.3 43.6 77 1514 1103 58.8 9.8 bO.6 f&S 95 529 15 3.81 516. 5 20 2.2 A 

6.0 720 132 1.U l27C4 11.8 41.8 81 1752 1301 51.2 8.1 M.4 &W 81 589 bb 3.44 554. A 23 2.3 7 
6.5 780 143 I.8013228 12.3 40.1 96 1953 147O 45.4 7.9 67.3 710 JO A45 A0 3.l2 402. 7 25 2.4 8 
7.0 840 154 1.94 13729 12.8 38.7 IO4 2125 1423 40.8 7.2 69.6 779 Al 698 5h 2.88 b48. 7 27 2.5 8 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.72 RT= 3.35 

COULOH6 RADII Cfnl: 
RC:P= 5.51 RCT= 3.32 RC=RCP+RCT= 8.83 

1.5 900 lb-5 2.07 14213 13.2 37.4 Ill 2274 1323 37.1 6.6 71.4 845 95 749 52 2.69 689. 8 29 2.7 9 
8.0 960 176 2.21 Mb81 13.6 36.2 118 2105 1245 34.0 b.1 73.0 911 49 800 49 2.53 738. 9 31 2.8 10 
8.5 IMO 187 2.35 15135 14.1 35.1 125 2519 1172 31.4 5.6 74.3 975 45 849 46 2.40 T16. 9 32 2.9 IO 
9.0 lW 19E 2.49 15576 14.5 34.1 131 2b21 1107 29.2 5.2 75.4 lo39 41 897 44 2.29 815. 10 34 3.0 II 
9.5 1140 209 2.63 lb005 14.9 33.2 137 2712 1MB 27.2 4.9 76.4 1102 33 944 42 2.19 851. 10 36 3.1 I2 

BSS-COULOMB POTENTIAL CMeVl: 10.0 lzo0 2% 2.7l lb423 15.2 32.4 143 2l94 9% 25.5 4.6 77.2 1165 35 991 41 2.10 8%‘. 11 38 3.2 I2 
VC(r)=1.438IZPIZT/r for r3RC 10.5 I%0 231 2.90 lb931 15.6 31.6 148 2868 949 24.1 4.4 78.0 1227 x1 1038 w 2.02 937. 11 w 3.3 13 
VC( r ) =VO-K+r**n for r<RC 11.0 1320 242 3.01 17229 16.0 33.9 154 2936 905 22.7 4.1 m.6 1289 31 1oBl 38 I.95 974. 12 41 3.4 14 
vo= 14b.45 PlaV K= .13906 n=2.606 11.5 1280 253 3.18 17619 lb.3 30.2 159 2W7 8M 21.5 3.9 79.2 1351 29 1130 3k 1.89 1019. 12 42 3.4 14 
VC(RINT>= 79.7 MeV 12.0 1440 2b4 3.32 IaDo lb.7 29.5 lb4 3B3 8Jo 20.5 3.7 79.8 1413 27 1176 35 I.83 ma. 13 44 3.5 15 

FISSION-TKE= 103. MeV 13.0 15M 287 3.59 1874o 17.4 28.4 173 3153 7bb 18.6 3.4 80.7 1536 24 1267 33 1.73 1134. 14 47 3.7 lb 
ASYMII. FISSION-TKE= 67. MeV 14.0 1680 309 3.87 I9453 18.0 27.4 182 3233 711 17.1 3.1 81.5 lb58 22 1357 32 1.65 1212. 15 50 3.9 17 

15.0 1800 a31 4.15 20141 18.7 2b.4 191 3111 b44 15.8 2.9 82.1 1780 20 l44b 30 1.57 1289. lb 53 4.0 18 
LIQUID DROP PARAMETERS: 16.0 1920 353 4.4220807 19.3 25.6 199 3376 b22 14.7 2.7 32.7 1901 19 15zs W 1.51 13b4. 17 5b 4.2 19 
DAMMA- 0.917 licV/fm**:! PROX-FACTOR= 22. 
L-RLD= 88 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 8.95 M&/Z**2 

MASS EXCESSES CMeV/cr*21: 
PROJECTILE: -9l.Y TARGET: -20.6 
C:OMPCIUND NUCLEUS: -77.L 

FUSION RELATED PARAMETERS: 
R-BARRIER-10.54 fm V(RB)= 82.9 MeV 
Q-VALUE= -34.9 MeV 
L-CRITICAL= 85. 

.6& nev 17.0 zwo 

18.0 2lW 
19.0 2280 
20.0 24c@ 
25.0 3m 
30.0 3bm 

35.0 4200 
40.0 48c4 
45.0 54m 
50.0 boM, 

375 4.m 21453 19.9 24.8 207 3433 

397 4.98 22O81 20.5 24.1 214 3483 
419 5.25 22692 21.0 23.5 222 %28 
441 5.53 232W 21.6 22.9 229 3569 
51 b.91 26071 24.1 20.5 261 372’ 
Ml 8.W 28597 26.4 18.7 Zpo SC5 

771 9.68 w29 23.5 17.3 317 3897 
882 ll.ob 33108 30.5 lb.2 241 3952 
992 12.44 35162 P.3 15.3 3M 3974 

llo2 13.a 37113 34.1 14.5 385 4os.e 

WA 13.7 2.5 53.2 2023 

53 12.8 2.3 33.6 2144 
524 12.1 2.2 84.0 2265 
498 11.4 2.1 w.3 2wb 
398 9.0 1.6 85.5 2589 
33 7.4 1.4 8b.3 3591 

B4 6.3 1.1 86.9 4193 
249 5.4 1.0 87.3 4?94 
221 4.8 0.9 87.6 539) 
1s 4.3 0.8 87.8 5995 

17 lb24 20 1.6 1438. 18 s 4.3 al 

lb 1712 27 1.40 15lo. 19 Al 4.4 21 
15 law 26 1.35 1582. 20 b4 4.6 22 
I4 1887 25 1.31 1665. 21 A7 4.7 22 
11 2wZ 22 1.15 2015. 26 79 5.3 26 
92753 20 I.02 2w3. 31 92 5.8 w 

7 3181 18 0.95 %57. 36 IO4 6.3 
A 3607 17 0.83 2957. 40 115 6.8 

xii lb 15 0.82 0.78 3B7. 349b. 15 50 126 137 7.2 7.6 

#324 120 Sn on 40 Ca 120snm 4oc1 12oSnm 4o* 

------------------------------------------- 
PARAMETERS INDEPENDENT OF ROMBARDING ENERGY 
------ ------- ------------_-._---- --- ______ -_ 

ATOMIC NUMBERS: zp= 50. ZT= 20. ZC= 70.(Yb) 
NEUTRON NUIWERS: NP= 70. NT= 20. NC= 90. 

-__--- ----- -- 
Ellu ELM w Eom P k El4 Ul4ISUWsrmSW-OlW.P W-LTEPG-El4TEFWIETR’ T&J E-DfDt-UmPllll 
-- __-_____________ --_--___ 

1.0 120 30 0.25 5181 6.6 157.5 0 0 0 190.0 180.0 0.0 0 0 0 0 o.co 0. 0 0 0.0 0 
2.0 240 A0 0.51 7329 9.3 111.3 0 0 0 le3.0 Lao.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
3.0 360 W 0.76 6978 11.4 90.9 0 0 0 Lao.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 45l 120 1.02 14370 13.1 78.7 20 78 0 151.8 12.6 14.1 141 339 152 b13 22.31 0. 4 14 1.6 4 

AP**l/B= 4.932 ATrll/S= 3.420 ELSCAT Cl5 des 4.5 540 135 1.14 IIDol 13.9 74.2 b0 bO1 317 102.2 19.3 30.9 295 245 292 209 7.a 392. 4 14 1.8 5 
REDUCED MASS NUMBER= 30.00 AP+AT=AC=l60. 

5.0 A00 154 1.27 11557 14.7 JO.4 82 1014 b42 81.1 17.4 49.5 410 190 390 153 5.35 u3. 4 17 2.0 b 
INTERACTION RADIUS RINT=12.18 fm RO= 1.46 fm 5.5 AM lb5 1.40 12165 15.4 67.1 100 1350 944 67.8 15.3 56.1 5ob 154 4bJ 126 4.41 473. 5 20 2.2 7 

6.0 720 
MATTER HALF-DENSITY RADII Cfml: 6.5 780 
CP= 5.54 CT= 3.59 CT+CP= 9.13 F= 2.18 7.0 840 

EQUIVALENT SHARP SIJRFACE RADII Cfml: 7.5 900 
RF’= 5.72 RT= 3.85 8.0 960 

COULOMH RADII Cfml: 
8.5 lm0 
9.0 two 

RCP= 5.51 RCT= 3.84 RC=RCP+RCT= 9.35 9.5 114o 

225 1.91 14213 18.0 57.5 151 2244 956 41.7 10.1 69.1 814 86 696 83 2.92 b2a 8 29 2.8 11 
240 2.03 lb%1 18.6 55.7 161 2397 896 38.1 9.3 70.9 883 n 7u 78 2.73 bbb. 8 32 2.9 12 
256 2.16 15135 19.1 54.0 171 2532 843 35.1 8.6 72.4 950 70 791 74 2.53 707. 9 33 3.1 12 
210 2.29 15376 19.7 52.5 180 2652 796 9.5 8.0 73.7 1016 648% JO 2.45 744. 9 36 3.2 13 
2% 2.41 lb&B 20.2 51.1 187 2759 l54 30.3 7.4 74.8 1082 58 881 67 2.34 780. 10 37 3.3 14 

BSS-COULOMB POTENTIAL CMcVl: 10.0 1200 300 2.54 lb423 20.7 49.8 197 2E% 717 20.4 7.0 75.8 114b 34 924 61 2.24 821. I1 w 3.4 14 
VC(r)=1.438*ZP+ZT/r for r>RC 10.5 1260 315 2.67 lb831 21.3 48.6 205 2943 683 26.7 6.6 76.7 1210 50 967 AI 2.15 85b. 11 41 3.5 15 
VC(r)~V0-Krr*w, for r<RC 11.0 13% WO 2.80 17229 21.8 47.5 212 3W2 652 25.2 6.2 77.4 1273 47 1010 59 2.07 89% 12 42 3.6 lb 
VU= 214.93 MeV K= .22080 n=2.516 11.5 ml 345 2.92 17619 22.3 4b.4 210 3094 623 23.9 5.9 78.1 1336 u 1052 57 2.00 924. 12 u 3.7 17 
VC(RINT)= 118.0 MeV 12.0 1440 360 3.05 16000 22.7 45.5 227 3161 597 22.6 5.6 78.7 IN 42 1093 55 1.94 965. 13 4b 3.8 17 

FISSION-TKE- 119. nev 13.0 1.560 
ASVMM. FISSION-TKE= 97. MeV 14.0 lbm 

15.0 1300 
LIQUID DROP PARAMETERS: 16.0 1920 
QAtlUA= 0.925 tlcV/fa+*2 PROX-FACTOR= 25.34 MeV 17.0 2Olo 
L-RLD= 78 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= L.66 M&J/Z**2 18.0 2lbo 

19.0 2280 
MASS EXCESSES fHrV/crr2lr 20.0 2400 
PROJECTILE: -91.9 TARGET: -33.0 25.0 3om 
COMPOUND NUCLEUS: -58.0 30.0 3bm 

390 3.J) 1874O 23.7 43.7 241 3218 951 20.6 5.1 79.7 1523 
420 3.5h 194% 24.6 42.1 254 3378 512 18.8 4.7 80.6 1616 
454 3.81 20141 15.4 40.7 % 34bs 478 17.4 4.3 82.3 ,769 
480 4.07 20807 26.2 39.4 278 3511 448 lb.1 4.0 81.9 1852 
510 4.32 21453 27.1 38.2 289 3608 421 15.1 3.7 82.5 2014 

37 1175 52 1.a 1030. 14 49 4.0 19 
34 1256 SD 1.74 1102. 15 52 4.2 20 
31 13% 47 1.66 1172. lb 55 4.4 21 
28 1415 45 1.59 1241. 17 5B 4.5 22 
26 1494 U 1.52 1300. 18 Al 4.7 24 

540 4.58 2x01 27.8 37.1 300 3bb8 398 14.1 3.5 82.9 2136 
570 4.83 7392 28.6 36.1 310 3721 377 13.3 3.3 a4 2257 
640 5.0823181 29.3 35.2 310 3769 S8 12.5 3.1 63.7 2379 
750 6.35 3hOJl 32.8 31.5 %7 3Rl ZBh 9.8 2.4 Bs.1 ZIgl 
900 7.63 2B9J 35.9 28.7 408 4071 239 8.1 2.0 86.0 3587 

24 1572 4 1.47 13bb. 19 M 4.9 25 
23 1650 41 1.42 1431. m 66 5.0 26 
21 1718 W 1.37 14% 21 A9 5.2 27 
16 2110 34 1.20 1799. 25 82 5.8 32 
13 2IBB 31 1.m iwl. xl 95 6.5 36 

180 1.53 12708 lb.1 b4.3 115 lbix 1179 9.5 13.6 bo.7 591 
195 1.65 132i.9 16.7 61.8 128 IBM 1103 51.5 12.2 b4.2 M9 
210 1.78 13729 17.4 59.5 140 2Ob9 1024 4b.l 11.0 67.0 743 

129 W 110 3.84 513. A n 2.4 8 
111 591 98 3.44 82. A zi 2.5 9 
97 6% 90 3.15 590. 7 2J 2.7 10 

FUSION RELATED PARAMETERS3 15.0 4200 1050 8.90 W929 38.8 2b.b 44b 4158 201 6.8 1.7 86.6 4189 11 ia&2 28 0.99 2w. 35 107 7.0 
R-BARRIER=l0.95 fn V(RB)= 123.6 McV 40.0 4wo Iwo IO.17 33108 41.5 24.9 4w 4222 179 5.9 1.5 87.0 4794 10 933 26 o.n263l. w 119 7.5 
Q-VALUE= -66.8 m-v 16.0 HO0 IWO 11.443tW.2 U.0 P.5 512 4272 159 5.2 1.3 87.4 5W2 8 wvz 2s 
L-CRITICAL= 

O.Yws9.441W 8.0 
98. 50.0 AN4 1500 12.71 37113 4b.4 22.3 513 4312 142 4.7 1.2 87.6 5992 8 3970 23 0.01 3792. 49 141 8.5 
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0325 120 Sn on 56 Fe IZO 8~ on 34 Fe I?0 So M 56 Fe 

-__-___------------_----------------------- --- 

PARAMETERS INDEPENDENT OF BOMBARDING ENEROY wu ElmEaamc c k Elfi UkU9ow1WU3W+lW-‘.P Wi.TEP+‘El47EFU‘IElA’ T&l E-@IEN--EN~PNL~ 
-______----------___----------------------- -- 

ATOHIC NUMBERS: ZP= 50. ZT= 26. ZC= 76. (0s) 
NEUTRON NUMBERS: NP- 70. NT= 30. NC=lOO. 

AP*+l/3= 4.932 PITr*1/3- 3.826 ELSCAT <27 des 
REUUCED MASS NUMBER= 38.18 AP+AT=AC=176. 

INTERACTION RADIUS R1NT~12.63 fm RO= 1.44 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 5.54 CT= 4.12 CT+CP= 9.66 C= 2.36 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.72 RT= 4.35 

CGULGMB RADII C fml I 
RCP= 5.51 RCT= 4.27 RC=RCP+RCT= 9.78 

BSS-COULOMB POTENTIAL LMeVl: 
VC(r)=1.438cZP+ZT/r for r>RC 
VCtr)=VO-K*r++n for r<RC 
VO= 268.27 M&J K= .27110 nr2.478 
VC(RINT)= 148.1 MeV 

FISSION-TKE= 133. iI& 
ASYMM. FISSION-TKE- 119. nev 

LIQUID DROP PARANETERS: 
GAMMA= 0.920 MeV/fm+*Z PROX-FACTOR= 27.31 MeV 
L-RLD- 78 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 5.30 MeV/Z**2 

MASS EXCESSES CHcV/cc*Zl: 
PROJECTILE: -91.9 TARGET: -61.4 
COMPOUND NUCLEUS: -41.6 

FUSION RELATED PARAMETERS: 
R-BARRIER=11.35 fin V(RB)= 154.9 MeV 
Q-VALUE= -111.6 MeV 
L-CRITICAL= 114. 

1.0 120 33 0.24 5181 8.4 204.7 0 0 0 180.0 ‘80.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 2W 76 0.32 7329 ‘1.8 ‘U.7 0 0 0 ‘87.0 ‘80.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 340 ‘13 0.77 8973 14.3 118.2 0 0 0 ‘el.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 480 Is1 l&l ‘0370 16.7 ‘02.3 34 ‘33 0 ‘41.1 24.7 ‘9.4 “0 379 118 565 16.67 0. 3 ‘2 1.4 3 
4.3 340 ‘72 ‘.lA “00‘ ‘7.7 96.3 83 704 398 98.7 2A.4 48-A 270 270 239 239 7.27 W8. 3 12 1.7 3 

3.0 boo 19‘ 1.29 11597 18.7 91.5 111 1‘39 763 78.8 22.8 %.A 390 2‘0 351 ‘93 3.48 393. 4 ‘7 1.9 A 
3.3 MO 2‘0 1.42 12‘65 19.6 87.3 ‘34 !495 lob1 66.1 19.7 5A.9 490 170 432 IA1 4.49 432. 3 21 2.1 7 
A.0 724 22-T 1.95 l?MB 20.3 83.6 ‘53 ‘790 993 St.2 17.4 Al.4 377 143 4% 141 3.92 444. A 23 2.3 9 
A.3 780 248 I.48 13228 21.3 80.3 ‘71 2840 9‘7 50.4 13.3 A4.8 037 123 950 ‘24 3.53 341. A 24 2.3 10 
7.0 840 267 1.8‘ ‘3729 22.1 77.4 ‘84 2234 851 43.‘ ‘4.0 A7.4 733 ‘07 A04 II6 3.23 537. 7 28 2.7 1‘ 

7.3 900 2% 1.93 142‘3 22.9 74.7 20‘ 2440 794 W.9 12.7 A9.A 805 93 M7 108 3.00 57‘. 8 30 2.8 ‘2 
8.0 940 3J3 2.ob ‘448‘ 23.6 72.4 214 2402 745 37.4 11.7 71.3 874 86 A91 101 2.81 6ob. 8 33 3.0 13 
8.3 1(x20 225 2.19 13123 24.3 70.2 227 2743 701 24.4 ‘0.8 72.8 942 78 734 93 2.M 440. 9 35 3.1 14 
9.0 1083 244 2.32 IS76 23.‘ A8.2 239 B72 b&2 31.9 ‘0.0 74.0 ‘OW 7‘ 774 W 2.52 669. 9 34 3.2 16 
9.3 1140 363 2.43 lAOt6 25.7 Ad.4 250 2985 M 2p.8 9.4 73.‘ 1075 6 814 86 2.4‘ 702. IO 38 3.4 17 

10.0 lzoo 382 2.sB IA423 26.4 A4.7 261 3X7 394 27.9 8.8 7A.l 1‘10 60 853 83 2.3‘ 7% 10 40 3.3 ‘8 
‘0.3 ‘240 40‘ 2.71 ‘A831 27.1 63.2 271 3‘Bl 567 26.2 8.3 76.9 1iW 34 891 80 2.22 771. 1‘ 42 3.6 18 
11.0 1320 420 2.84 17229 27.7 61.7 281 22A4 341 24.7 7.8 77.6 12A7 33929 77 2.14 802. ‘I U 3.7 19 
11.3 ‘380 433 2.97 17619 28.3 A0.4 291 3340 318 23.4 7.4 78.3 ‘33‘ 49 944 74 2.07 833. 12 4 3.9 20 
12.0 1440 4% 3.99 leooo 28.9 59.‘ an 24‘0 49A 22.3 7.0 78.9 1393 47 low 72 2.00 SM. 12 47 4.0 2‘ 

13.0 1560 496 3.35 18740 30.‘ 56.8 3‘8 3535 458 20.2 A.4 79.9 13‘8 42 1075 Y  1.89 930. 13 50 4.2 22 
14.0 ‘A80 335 3.6‘ 19459 31.2 54.7 335 344‘ 4Z5 ‘8.3 3.9 80.7 lA.42 28 114A A4 1.79 W?. 14 SJ 4.4 24 
13.0 ‘860 373 3.87 20141 32.3 52.9 332 1133 397 17.1 3.4 81.5 1765 35 ‘2‘6 Al 1.7‘ 1062. 13 56 4.6 25 
‘6.0 1928 All 4.13 20807 33.4 31.2 367 38‘4 372 13.9 3.0 82.1 18m 32 1285 59 ‘.A4 HOB. lb 59 4.8 27 
‘7.0 m40 A49 4.38 21453 24.4 49.6 382 3885 3% 14.8 4.7 82.6 2011 29 1353 57 1.9 1‘69. ‘7 A2 4.9 2% 

18.0 2160 A87 4.M 2208‘ 35.4 48.2 394 3948 331 ‘3.9 4.4 a.‘ 2‘23 27 1421 34 1.32 1221. ‘8 A5 3.‘ r) 
19.0 228) 725 4.90 22692 9.4 47.0 410 4@l4 313 13.1 4.1 a.3 2254 2% 1489 53 1.47 ‘280. 19 68 5.3 3‘ 
8.0 2W4 7A4 5.16 21287 37.3 45.8 423 463 2% ‘2.3 3.9 83.8 2376 C :3&b 3‘ 1.42 ‘338. 28 7‘ 5.4 32 
23.0 3WO 9% A.43 2AO71 41.8 W.9 4W 4248 238 9.7 3.1 85.2 2982 43 I.24 ‘AU. 25 84 A.2 38 
30.0 3AOQ 1145 7.74 28997 43.7 37.4 5?? 4376 198 7.9 2.3 86.0 35BJ 13 22“ 40 1.12 E4. 29 97 A.9 43 

33.0 4200 1334 9.033Wi9 49.4 34.6 388 4448 ‘70 A.7 2.‘ 84.6 4187 ‘3 2531 37 1.02 208‘. 34 109 7.3 
40.0 4800 15i7 10.32 33‘OB 52.8 9.4 A34 1536 149 3.8 1.9 87.1 4789 ‘1 2849 34 0.55 2304. 38 ‘20 8.0 
43.0 3400 ‘718 ‘I.40 33142 34.0 33.3 A76 43% 132 5.2 1.6 87.4 53% ‘0 31A3 32 0.89 25W. 43 ‘32 8.3 
38.0 AOM 1909 12.89 371‘3 59.1 28.9 7IA 4A32 119 4.A 1.3 87.7 5992 8 347A 34 0.84 24%. 47 143 9.0 

**+*******C*****,~****************~~********~~**~ 

W326 120 Sn on 63 Cu Irn sn 0” A3 cu 120 5n an A3 cu 

_______--_----______----------------------- 

PARAMETERS INDEPENDENT OF BOIIBCIRDINO ENERGY wu El.Ma%EmAc P k ElA u#x~AWU3W-CSW-LP Wi.TEP-WElQTEMIEf~’ T&l E~EM-fJlmPttLl 

ATOMIC NUMBERS: ZP= 50. ZT= 29. ZC= 79. (Au) 
NEUTRON NUMBERS: NP= 70. NT= 34. N0.104. 

FIp**1/3= 4.932 AT**1/3= 3.979 ELSCAT <31 dcm 
REDUCED MASS NUMBER= 41.31 AP+AT=AC=183. 

INTERACTION RADIUS RINTal2.79 fm RO- 1.44 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 5.54 CT= 4.31 CT+CP= 9.85 C= 2.43 

EQUIVALENT SHARP SURFACE RADII Cfml~ 
RP= 5.72 RT= 4.53 

CGULONB RADII Cfml: 
RCP= 5.51 RCT= 4.45 RC=RCP+RCT= 9.96 

BSS-COULGMB POTENTIAL CHeVl: 
VC(r)=1.438+ZP+ZT/r for r>RC 
VC(r)=VO-K*r++n for rCRC 
VO= 294.37 MrV K= .29359 nm2.466 
VC(RINT)= 163.0 McV 

FISSION-TKE= 140. Me\fa 
ASYMH. FISSION-TKE- 130. McV 

LIQUID DROP PARAPYTERS: 
GAMMA- 0.920 McV/fmr+2 PROX-FACTOR- 28.04 HeV 
L-RLD= 78 (ROTATING LIQUID DROP LIHIT) 
STIFFNESS PARAHETER Cm 4.92 McV/Z**2 

MASS EXCESSES CHcV/cX+23: 
PROJECTILEI -91.9 TARGET8 -65.2 
COMPOUND NUCLEUS: -30.0 

FUSION RELATED PARAMETERS: 
R-BARRIER=l1.49 fm V(RB)= 170.6 MrV 
Q-VALUE= -127.1 MeV 
L-CRITICAL= 117. 

1.0 120 4‘ 0.25 3181 9.0 228.3 0 0 0 ‘8Q.O 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 210 83 0.51 7329 12.8 161.4 0 0 0 ‘80.0 ‘Ea.0 0.0 0 0 0 0 0.08 0. 0 0 0.0 0 
3.0 344 124 0.76 8979 ‘5.7 131.8 0 0 0 ‘80.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 487 163 1.01 ‘0370 18.1 “4.2 24 A9 0 154.6 23.2 12.7 A8 4‘2 77 973 2A.88 0. 3 ‘4 1.3 3 
4.3 340 ‘84 I.14 ‘100‘ ‘9.2 ‘07.6 84 A43 342lU3.0 30.‘ 38.3 242 298 23‘ 307 7.80 344. 3 ‘4 ‘.A 3 

3.0 AC0 207 1.27 11397 20.2 102.‘ 118 1097 723 81.3 25.7 49.2 369 13‘ 234 222 3.43 SO. 4 ‘7 1.9 A 
3.3 440 227 1.39 121A5 21.2 97.4 144 MA9 9AA 68.2 22.2 8.9 473 ‘87 412 183 4.A5 414. 3 21 2.‘ 8 
6.0 72x? 218 1.32 ‘2108 22.1 93.2 lA5 ‘777 88A =8 19.4 AO.6 5A3 157 474 I59 4.01 U9. 3 23 2.3 9 
A.3 780 269 1.43 ‘3iS 23.0 89.6 185 2038 8‘8 31.8 17.3 A4.1 A4A ‘34 w 143 3.62 lg). A 26 2.3 10 
7.0 840 289 1.77 ‘3729 23.9 86.3 202 2242 739 4A.3 ‘3.6 AA.9 723 “7 SW 13‘ 3.31 3‘4. 7 28 2.7 ‘2 

7.3 900 3‘0 1.98 14213 24.7 83.4 2‘8 245A 708 41.9 14.‘ 69.1 794 104 628 ‘2‘ 3.07 548. 7 31 2.8 13 
8.0 960 3lO 2.W 14A81 25.6 80.7 233 2625 AA-4 38.3 13.0 70.9 8A7 93 A71 113 2.87 581. 8 33 3.0 ‘4 
8.3 ‘Ozo 351 2.13 13‘35 2A.3 78.3 247 2774 A25 35.2 12.0 72.4 93A 84 712 107 2.71 AH. 9 35 3.1 13 
9.0 1080 372 2.28 15516 27.1 7A.k 2A9 2907 590 32.7 ‘1.1 73.7 1003 n 752 ‘02 2.57 444. 9 37 3.3 ‘A 
9.3 1‘1 392 2.41 16005 27.8 74.1 272 3025 569 30.4 10.4 74.8 ‘069 7‘ 7% 97 2.U 678. 10 38 3.4 ‘7 

10.0 1200 4‘3 2.53 1M23 28.A 72.2 281 3132 33‘ 28.3 9.7 73.8 “34 AA 828 
10.3 ‘244 434 2.M 1643831 29.3 70.3 294 3229 304 24.8 9.2 76.6 “59 Al 843 
11.0 1320 454 2.79 ‘7?i? 30.0 68.8 507 33‘6 OS3 15..3 8.6 77.4 ‘263 37 90‘ 
11.3 ‘380 475 2.91 ‘76‘9 30.6 A7.3 318 3394 042 23.9 8.2 78.0 1324 34 934 
12.0 1448 496 3.04 ‘8ooo 31.3 65.9 328 3470 443 22.7 7.8 78.6 ‘3% 30 97‘ 

13.0 1560 5.37 3.29 (8740 32.6 63.3 348 3599 409 28.A 7.1 79.7 ‘3‘3 43 1040 
14.0 lbao FlB 3.55 lm 33.8 61.0 344 371‘ 379 ‘8.9 A.3 80.3 lA39 4‘ 1107 
13.0 1800 A20 3.80 20‘4‘ 33.0 39.0 381 3807 354 17.4 A.0 81.3 ‘763 37 1174 
‘6.0 ‘9m AA‘ 4.ob 20807 34.1 37.1 101 2891 W2 ‘A.2 3.6 81.9 188A 34 12W 
‘7.0 2048 702 4.31 214s 37.3 55.4 4‘8 3943 312 15.1 3.2 82.4 n#e 32 ‘3M 

18.0 21Y 7U 4SA2108‘ 38.3 53.8 433 4031 2% ‘4.2 4.9 82.9 2‘30 30 1369 

93 2.35 709. IO 49 3.3 18 
W 2.26 7W. 1‘ 42 3.7 19 
86 2.18 771. 11 44 3.8 20 
83 2.11 801. ‘2 43 3.9 2‘ 
80 2.04 ea. 12 47 4.0 22 

76 1.92 BBB. 13 50 4.2 24 
72 1.82 943. 14 33 4.4 24 
A9 1.74 1006. ‘3 5A 4.6 27 
AA 1.67 ‘059. IA 39 4.8 29 
A3 I.#) “18. ‘7 A2 b0 30 

A‘ 1.34 “76. 18 A3 5.2 3‘ 
19.0 n84 785 4.1 22492 39.4 52.4 448 4058 279 13.3 4.A a.3 2151 28 l4w 39 1.49 ‘223. 19 A8 3.4 33 
20.0 24m WA 3.07 z3.m w.4 31.‘ 443 4144 243 12.A 4.3 83.7 2374 24 14% 57 1.44 I?B1. 20 71 5.5 34 
25.0 3808 ‘033 A.34 24071 43.2 45.7 330 4343 2‘2 9.8 3.4 85.1 2988 20 1BoB 50 I.% 1%. 25 8) A.3 W 
30.0 3600 Ii% 7.AO a8597 49.3 41.7 SW 4477 177 8.‘ 2.8 8A.0 3581 lb 21‘4 45 1.13 ‘W. 29 97 7.0 4A 

35.0 4200 144A 8.87 30929 53.3 38.A A44 4575 ‘31 A.9 2.4 86.6 4186 ‘4 2415 4‘ 1.01 1%. 34 109 7.6 
(0.0 4800 ‘A32 ‘0.14 alO3 57.1 3A.1 A94 4A47 ‘32 6.0 2.0 87.0 4788 12 27‘3 r) 0.94 Poe. 38 12‘ 8.2 
4.0 34&l 1859 11.41 35‘62 AO.6 24.0 741 47CG 1‘8 5.3 1.8 87.4 5390 ‘0 3009 9 0.90 2379. 42 ‘W 8.7 
30.0 6Mo X44 12.67 37‘13 A3.9 32.3 784 4747 ‘04 4.7 1.6 87.6 359‘ 9 3302 34 0.12378. 47 ‘43 9.2 
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#327 120 Sn on Y2 MO 1-M Sri 6” 52 lb lzosnu 92110 

_________-_____L______________________ _---- - 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY Rlu RM Em Elww P k ETA LWS3kWscnSU’~W-LP CP-LTWU’EMTElWETA’ TU E-EREN-U81-Q17DPlllT 
________-__________------------------------ -- - 

1.0 J2u 52 0.23 5181 Il.4 330.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATGMZC NUMBERS.9 ZP= 50, ZT= 42. ZC= Y2.JU 1 2.0 240 JO4 0.46 7327 lb.1 233.8 0 0 0 180.0 180.0 0.0 0 0 0 0 o.co 0. 0 0 0.0 0 
NEUTRON NUMBERS9 NP= 70. NT= 50. NC=120. 3.0 364 156 0.69 8978 19.7 lpO.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

4.0 4el xl8 0.92 Km 22.8 165.3 0 0 0 163.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
AP*+l/S= 4.932 ATccJ /3= 4.514 ELSCAT ‘:50 dts 4.5 540 231 I.04 11001 24.2 155.9 61 334 0 137.5 50.0 21.2 79 461 80 817 15.20 0. 0 0 1.0 2 
REDUCED MASS NUMBER= 52.08 AP+AT=AC=ZlZ. 

5.0 bc4 2w 1.15 115% 25.5 147.9 124 752 411 106.2 41.1 39.9 253 347 225 4% 7.45 332. 3 15 1.4 4 
INTERACTION RADIUS RINT=13.37 fm HO= 1.42 fm 5.5 660 286 1.27 12165 26.7 141.0 164 1193 498 81.4 24.2 49.3 384 276 324 307 5.62 363. 4 19 1.7 6 

MATTER HALF-DENSITY HAD11 Cfmli 
CP= 5.54 CT= 5.00 CT+CP*10.54 C= 2.&S 

EQUIVALENT SHARP SURFACE RADII Cfml: 
kP= 5.72 kT= 5.20 

COULOMB RAUII Cfmlr 
kC.P= 5.51 RCT= 5.08 kC=RCP+RCT=lO.SY 

BSS-CGULOMB POTENTIAL CM&l: 
VC(r7=1.438iZP*ZT/r for r:,RC 
VC(r7-VO-K*rc+n far r-CRC 
VO= 4uZ.01 MaV K= .36618 n=2.443 
VC(RINTJ= 22S.S MeV 

FISSION-TKE= 174. MeV 
ASVMM. FISSION-TKE= 173. nev 

LIQUID DROP PARAMETERS: 
GAMMA- O-Y22 MeV/fm*+2 PROX-FACTOR= 30.46 MeV 
L-RLD= 6.3 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER I?= 3.95 mevfzwt2 

MASS EXCESSES CMeV/c++Zl: 
PROJEC:TILE: -Yl.Y TARGET: -87.5 
COMPOUND NUCLEUS: 27.4 

FUSION RELATED PARAJIETERS: 
R-BARRIER=ll.Y9 fm VJkB)= 2S6.h JleV 
B-VALUE= -206.8 md 
L-CRITIC.AL= 105. 

6.0 710 312 1.23 12108 27.9 135.0 1% 1569 
6.5 780 330 1.50 13228 29.0 129.7 224 1862 
7.0 040 3b5 1.61 13729 30.1 125.0 248 2151 

7.5 900 
8.0 960 
8.5 1029 
9.0 1080 
9.5 Jl40 

10.0 lzoo 
10.5 1260 
11.0 1310 
11.5 1380 
12.0 1440 

13.0 1560 

391 1.73 14213 31.2 120.7 271 2324 
417 1.84 11681 32.2 116.9 291 2587 
443 I.96 15135 33.2 113.4 311 2766 
469 2.03 lmb 34.2 110.2 329 2926 
495 2.19 1@35 35.1 107.3 346 3069 

521 2.31 16423 36.0 104.6 362 3197 
547 2.42 lb931 36.9 102.0 376 3313 
573 2.54 17229 31.8 99.7 393 3418 
5W 2.65 116J9 33.6 97.5 H)B 3515 
625 2.77 18009 39.5 95.5 422 3bO3 

677 3.00 IS-t40 41.1 91.7 448 3759 
14.0 1690 727 3.23 19453 42.6 88.4 473 3393 
15.0 I%0 781 3.46 20141 44.1 35.4 497 4om 
16.0 1920 833 3.69 2QD7 45.6 82.7 520 4110 
17.0 it40 885 3.92 21453 47.0 80.2 542 41% 

18.0 2160 937 4.15 22081 48.3 77.9 563 4279 
19.0 22947 939 4.3% 22692 49.b 75.9 se3 43S 
20.0 2400 1012 4.61 23281 50.9 73.9 6b3 4414 
25.0 3000 lJn 5.77 26071 56.9 66.1 6% 4& 
30.0 3600 1562 6.92 26597 62.4 60.4 772 4318 

35.0 42w, 1323 8.07 50929 67.4 95.9 843 4933 
40.0 48W 2083 9.22 33108 72.0 9.3 910 5020 

4.54 69.1 29.3 55.5 493 2?7 490 256 4.70 392. 5 22 2.0 8 
421 60.2 25.7 59.9 587 193 461 225 4.12 420. 6 25 2.2 10 
391 53.4 22.9 63.3 673 167 514 293 3.71 451. 6 27 2.4 11 

365 48.1 29.7 66.0 753 147 560 186 3.43 478. 7 30 2.6 13 
342 43.7 18.8 68.1 829 131 602 173 3.1) 507. 8 32 2.8 14 
92 40.1 17.3 69.9 902 118 Ml 162 2.97 533. 8 Y  3.0 16 
3W 37.1 16.0 71.5 973 107 678 153 2.80 562. 9 36 3.1 11 
288 34.5 14.9 72.8 1042 98 713 146 2.66 5%. 9 33 3.3 18 

273 32.2 13.9 73.9 1109 91 747 139 2.54 615. 10 40 3.4 ?o 
260 30.2 13.1 74.9 1176 81 780 1JI 2.44 642. 10 42 3.6 21 
249 23.5 12.3 75.8 1242 78 811 1s 2.34 669. 11 43 3.7 22 
223 26.9 il.6 76.5 1307 73 842 124 2.26 6%. 11 45 3.8 23 
2% 25.5 11.0 77.2 1371 69 872 119 2.19 ?22. 12 47 4.0 24 

210 23.J 10.0 78.4 14% 62 931 112 2.06 770. 13 50 4.2 27 
1% 21.1 9.2 79.4 1624 56 988 lo6 1.95 826. 14 53 4.4 29 
192 19.5 8.4 87.3 1749 51 1044 101 1.35 869. 15 56 4.7 31 
171 18.1 7.8 81.0 1874 46 10% 97 1.71 917. 16 59 4.9 33 
161 16.8 7.3 81.6 1997 43 1153 93 1.m 90. 17 42 5.1 35 

152 15.8 
144 14.3 
136 14.0 
IW 10.9 
91 8.9 

6.8 32.1 2124 
6.4 32.6 2243 
6.1 83.0 2355 
4.7 84.5 29?3 
3.9 35.5 3518 

40 12% w 1.64 1014. 18 65 5.3 36 
37 1258 05 1.53 JmP. 18 63 5.4 38 
35 1310 84 1.53 1101. 19 71 5.6 40 
27 15b4 73 1.33 1321. 24 34 6.4 47 
22 1810 65 1.19 1518. 28 96 7.2 54 

78 7.6 3.3 36.2 4132 18 2051 60 l.w 1703. 32 lrn 7.8 
68 6.6 2.9 8b.7 478) 16 2288 55 1.01 lm. 37 110 8.4 

45.0 54W 2343 10.38 35162 76.4 49.3 971 5087 60 5.8 2.5 87.1 5m6 14 2522 9 0.95 2lm. 41 131 9.0 
50.0 6ooo 2bO4 11.53 37113 80.5 46.8 1929 5141 54 5.2 2.3 87.4 59% 12 2754 49 0.W 2193. 45 142 9.5 

Y328 120 Sn on 1ClS As 120 39 on 103 Am 120 94 01 108 * 

-------------------------------------- ----- 
PARAHETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATOMIC NUMBERS: ZP= SO. ZT= 47. ZC= Y7.JBkJ 

---___------- --I---~--- -- 
EL/u BA EUI WlvC r k ET6 Uk4XE.UWlSSUSW4JW-LF’ CP-LTB’-WEl-4TEPBEETII l#I E-E3EN-BJTEWBL7 
_______-_-___---_____________I --. 

1.0 129 57 0.23 5181 12.4 370.0 0 0 0 180.0 187.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 240 114 0.46 739 17.6 261.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

NEUTRON NUMBERS: NP= 70. NT= hi. NC=131. 3.0 360 171 0.69 3978 21.5 213.6 0 0 0 183.0 180.0 0.0 0 ,” 0 0 0.00 0. 0 0 0.0 0 
4.0 4&l 217 0.52 10370 24.9 IS.0 0 0 0 180.5 180.0 0.0 0 0 0 0.00 0. 0 0 0.0 0 

AP*xl/S= 4.932 ATxxl/3= 4.762 ELSCAT C&4 des 4.5 503 256 1.03 urns 26.4 174.4 63 183 0 140.5 61.9 19.8 63 477 bI 982 16.69 0. 0 0 0.9 2 
REDUCED MASS NUMBER= 54.84 AP+AT=AC=228. . 

5.0 640 284 1.15 11597 27.8 165.5 135 755 416 101.5 47.0 39.3 241 359 297 462 7.73 309. 3 15 1.3 5 
INTERACTION RADIUS RINT=13.64 fin RO= 1.41 fm 5.5 644 313 1.2b 12165 29.2 151.8 181 1222 392 32.2 33.5 48.9 375 285 3ob 346 5.79 336. 4 19 1.7 7 

6.0 720 341 I.3812708 30.5 151.1 217 1639 359 69.7 32.7 55.2 486 234 380 289 4.Q 364. 5 22 1.9 9 
MATTER HALF-DENSITY RADII Cfml: 6.5 780 369 1.49 13223 31.7 145.1 248 1937 332 60.7 28.6 59.7 581 199 440 253 4.22 39-2. 6 25 2.2 10 
CP= 5.54 CT= 5.32 CT+C:P=lG.Xb e= 2.71 

EQUIVALENT SHARP SUkFAC:E RADII Cfml: 
RP= 5. 72 RT= 5.50 

iOULGmH HAD1 I C fml: 
RC:P= 5.51 RCT= 5.34 RC=RCP+RCT=lO.SD 

BSS-COULOMB POTENTIAL CMeVl: 
VCIr7=1.43B+ZF”,ZT/r for r>kC 
VC(r)=VO-K*rrxn for r<kC 
VO= 439.28 McV K= .38090 n=2.43Y 
VC:(RINT)= 247.7 mev 

7.0 840 

7.5 900 
8.0 960 
8.5 1029 
9.0 log) 
9.5 1140 

10.0 lxl0 
10.5 1260 
11.0 1320 
11.5 1369 
12.0 1440 

3% 1.61 13729 32.9 139.9 275 2218 

426 1.72 14213 34.0 135.1 300 2461 
4% 1.84 14681 35.2 130.8 323 2674 
403 1.95 15135 36.2 126.9 345 2862 
512 2.07 15576 37.3 123.3 3b5 3029 
540 2.18 16005 38.3 120.1 334 3178 

SW 2.29 16423 39.3 117.0 403 3312 
597 2.41 16331 43.3 114.2 42Q 3433 
625 2.52 I7229 41.2 111.6 437 35(1 
654 2.64 17619 42.2 109.1 453 3644 
682 2.75 lwo 43.1 106.8 469 3737 

38 53.8 25.4 63.1 M8 172 491 223 3.80 419. 6 27 2.4 12 

287 48.4 22.9 65.8 749 151 535 209 3.49 444. 7 33 2.6 14 
269 U.0 20.8 68.0 825 135 575 1% 3.23 4)o. 8 32 2.8 lb 
2% 40.4 19.1 69.8 899 121 612 182 3.@3 497. 8 34 3.0 17 
219 37.3 17.6 71.3 970 110 647 172 2.86 521. 9 36 3.1 19 
227 34.7 16.4 72.7 1639 101 679 163 2.72 544. 9 36 3.3 21 

215 32.4 15.3 73.8 1107 93 711 156 2.60 570. 10 40 3.4 22 
2m 33.4 14.4 74.8 1174 86 741 149 2.49 5%. 10 42 3.6 23 
1% 28.6 13.6 75.7 1239 81 770 144 2.39 618. 11 43 3.7 25 
187 27.1 12.8 76.5 1305 75 738 138 2.31 643. 11 4 3.8 26 
179 25.7 12.2 77.2 1369 71 326 134 2.23 663. 12 4.7 4.0 27 

FISSION-TKE- 187. mev 13.0 1569 739 2.93 18740 44.8 102.b 4% 39W 166 23.3 11.0 78.4 1497 63 880 126 2.10 713. 13 0 4.2 30 
ASYMM. FISSION-TKE= 187. MeV 14.0 1683 796 3.21 19453 46.5 98.9 526 4040 154 21.3 10.1 79.4 1623 57 932 119 1.99 760. 14 53 4.4 32 

LIGUID DROP PARAMETERS: 
GAMMA- O.Yl4 HeV/Fm**2 PROX-FACTOR- 31.18 MoV 
L-RLD- 58 (ROTATING LIWID DRGF LIMIT) 
STIFFNESS PARAMETER C- 3.64 ncv/z**z 

tlASS EXCESSES CMcV/crr23: 
PROJECTILE: -91.9 TARGET: -87.6 
COMPOUND NUCLEUSJ 54.6 

FUSION RELATED PARAMETERS: 
k-BARkIER=l2.22 fm V(kBJ= 25Y.0 MeV 
A-VALUE= -234.0 MeV 
L-CRITICAL= 102. 

15.0 lam 353 3.44 29141 48.2 
16.0 1920 9W 3.U X6t17 49.7 
17.0 2940 966 3.93 21453 51.3 

18.0 2169 1023 4.13 ZZQH 52.7 
19.0 ZaBo JOUI 4.36 226% 54.2 
20.0 2400 1137 4.59 pzB7 56.6 
25.0 r)oo 1421 5.74 26071 62.2 
33.0 3bO0 1705 6.33 28997 b3.1 

35.0 4100 19% 8.03 rw?9 73.6 
40.0 4800 2Z’4 9.1833108 73.6 
45.0 SW 2556 10.35 35162 83.4 
50.0 Moo 2842 11.47 37113 87.9 

95.5 3% 416, 143 19.6 
92.5 99 4267 134 18.2 
89.7 bm 43bo 127 16.9 

87.2 626 4443 lJ9 15.9 
34.9 b49 4518 113 14.9 
82.7 671 45% 107 14.1 
74.0 770 4w9 86 11.0 
b7.b E9 5W 71 9.0 

62.5 9.39 5129 
sB.5 1012 5219 
55.2 Ice1 5289 
52.3 1146 5346 

--- 
-- .?i 3 

61 7.6 
53 6.6 
47 5.8 
43 5.2 

9.3 80.2 1748 
8.6 80.9 1872 
8.0 81.5 19% 

7.5 32.1 2119 
7.1 82.5 2742 
6.7 B.0 23b4 
5.2 04.5 2373 
4.3 65 3570 

3.6 86.2 4181 
3.1 86.7 4784 
2.8 87.1 ye6 
2.5 87.4 593a 

dr,du mv 

52 983 113 1.w 8Ob. 15 56 4.7 34 
48 lcm LOB 1.81 846. 15 59 4.9 37 
44 1082 1OJ 1.74 889. 16 62 5.1 39 

41 llr) ICO J.67 932. 17 65 5.3 41 
38 It77 97 1.61 978. 18 68 5.4 42 
3b 1224 94 1.56 1019. 19 70 5.6 44 
27 1452 81 1.36 1211. 23 83 6.5 53 
22 1673 73 1.22 1395. 23 96 7.2 b0 

19 18s 67 1.11 19& 32 193 7.8 
16 21% 62 1.09 J7-27. 36 119 8.5 
14 2309 38 0.97 1819. Y) 136 9.0 
12 2515 55 0.91 2007. 44 141 9.6 

--- 
mvmv - m  mv-fw-mv- 
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#329 120 Sn on 140 Ge 

----__----------________________________--- 

PfWAilETERS INDEPENDENT OF BOMBARDING ENERGY 
----____-_______________________________--- 

ATDMIC NUMBERS: ZP= 50. ZT= 58. ZC=106. 4 1 

120 r .1140 ce ml a en 14 c4 

Ella ElmEalEmw l k EN UWBIIYIRSIIIGEWQ W-LlP-WEl+TEsolxRA’ llll E-tRM-(llIEWRtl 

1.0 120 65 0.22 5181 14.1 45s.b 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 240 129 0.44 7z9 r&o 372.9 0 0 0 180.0 lBo.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

NEUTRON NUMBERS9 NP- 70. NT= 82. NC=1SZ. 3.0 3% 194 0.66 8978 24.5 243.6 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 4m 258 0.87 la370 28.3 228.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

CIp**1/3= 4.932 CIT**l/3= 5.192 4.5 540 291 0.98 11001 a.0 215.3 0 0 0 180.0 lBo.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
REDUCED PtcISS NUMBER= 44.62 AP+AT=AC3260. 

5.0 600 323 1.09 IN97 31.6 201.2 129 533 108 115.4 b4.6 32.3 174 426 140 700 9.85 275. 2 13 0.9 2 
INTERACTION RADIUS R1NT~14.11 Cm RO= 1.39 fm 5.5 660 326 1.24 12165 33.1 194.7 191 l@b 98 91.0 50.0 US -Zh 334 253 4l5 6.65 2% 3 18 1.3 5 

6.0 720 383 1.31 12%% 34.6 Mb.4 238 1492 90 lb.2 41.6 51.9 447 273 331 332 5.35 322. 4 21 1.6 i 
MCITTER HALF-DENSITY RADII Efml: 6.5 7M 420 1.42 13228 36.0 179.1 276 l&O 33 bS.9 35.8 57.0 3Sl 229 396 329 4.44 34b. 5 24 i.9 10 
GP= 5.54 CT= 5.87 CT+GP=11.42 c= 2.85 

EPUIVCILENT SHARP SURFACE RADII Cfml: 

7.0 840 452 1.53 13729 37.4 172.6 310 2175 77 38.2 31.5 b0.9 b43 197 443 293 4.10 370. 6 27 2.2 ii 

7.5 900 485 1.61 14213 38.7 lbb.7 341 2448 72 32.2 28.2 b3.9 727 173 49.2 2b7 3.73 391. 7 29 2.4 15 
RP= 5.72 RT= 6.04 8.0 960 517 1.75 Mb31 40.0 161.4 3b9 2687 67 47.3 25.6 bb.4 806 154 531 247 3.45 414. 7 31 2.6 17 

8.5 1020 549 1.86 15135 41.2 lSb.6 395 2S78 b3 43.3 23.4 b8.4 8112 138 566 234 3.22 4%. 8 33 2.8 19 
COULOMB RADII Cfmll 
RCP= 5.51 RCT= 5.82 RC=RCP+RGT=lt.32 

BSS-GDULDMB POTENTIAL CHeVl: 
VC(r1=1.438+ZP+ZT/r for r>RG 
VC(r)=VO-K*r*in for r<RC 
VO= 519.13 MeV K= .40381 nr2.441 
VC(RINT)= 295.6 MeV 

FISSION-TKE- 218. MsV 
ASYMM. FISSION-TKE= 217. M#J 

LIWUID DROP PCIRAHETERS: 
DAMMfw 0.903 IleV/fm**2 PROX-FACTOR= 32. 
L-RLD=. 37 (ROTOTIND LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 3.23 tlaV/Z+*Z 

MASS EXCESSES CMeV/cr*21: 
PROJECTILE: -91.9 TARGET: -88.2 
COMPOUND NUCLEUS: 119.4 

9.0 LOB0 582 1.97 IS376 42.4 152.2 419 3985 64 39.9 21.6 70.0 98 125 398 217 3.03 458. 8 35 2.9 ii 
9.5 1140 614 2.08 NOM 43.6 1488.2 442 3253 57 37.0 20.0 71.5 1026 114 628 206 2.33 481. 9 37 3.1 22 

10.0 1293 b4b 2.19 lb423 44.7 144.4 464 34D3 54 34.6 18.7 72.7 1493 105 M 196 2.74 W2. 9 39 3.3 24 
10.5 L?bo 678 2.33 lb831 45.8 140.9 4m 3510 51 32.4 17.5 73.8 llb3 97 b84 183 2.u 523. 10 41 3.4 26 
11.0 1324 711 2.40 17229 4b.9 137.7 545 34u 49 30.5 lb.4 74.8 1229 9l 710 180 2.52 543. 10 43 3.6 28 
11.5 1380 743 2.51 17619 47.9 134.7 524 3777 47 28.8 15.5 75.6 1293 ES 73J 174 2.43 sbb. II U 3.7 27 
12.0 1446 775 2.62 18NQ 49.0 131.8 543 3880 45 27.3 14.7 76.4 13bo W 760 lb3 2.a 985. 11 4b 3.8 31 

13.0 1560 840 2.84 18740 51.0 126.6 579 4OU 41 24.7 13.3 77.7 1489 71 807 157 2.29 625. 12 49 4.1 34 
14.0 NW 99.3 3.M 194s 52.9 122.0 612 4221 2% 22.6 12.2 73.7 1616 b4 852 149 2.C4 bb8. 13 52 4.3 36 
15.0 1834 969 3.23 20141 54.7 117.9 b44 4357 36 20.8 11.2 79.6 1742 5B 89b 141 1.98 70b. 14 55 4.5 39 
16.0 1929 KS4 3.50 M807 56.5 114.2 674 U7b 33 19.2 10.4 89.4 1867 53 938 133 I.89 743. 15 58 4.8 42 

.36 McV 17.0 2940 1953 3.72 21453 58.3 110.8 703 4531 31 17.9 9.7 81.0 1991 49 980 130 1.81 782. lb 61 5.0 u 

18.0 21bO llb3 3.M 22081 a.0 107.6 730 lb74 30 lb.8 9.0 81.6 2114 46 1021 125 1.74 816. 17 b4 5.2 47 
19.0 2280 1223 4.15 12692 blab 104.8 757 47% 28 lS.8 8.5 82.1 2237 43 lob1 120 1.43 853. 18 M 5.3 w 
20.0 24W 1292 4.37 23287 b3.2 102.1 783 a 27 14.9 8.0 82.6 2360 44 1100 116 1.U 890. I8 69 5.5 51 
25.0 3330 1615 5.16 2bO71 70.7 91.3 901 5119 21 11.6 6.2 84.2 2970 30 1291 101 1.41 1059. 23 32 6.4 61 
30.0 2600 1933 6.55 26597 n.4 83.4 Iw5 5309 18 9.5 5.1 85.3 3576 24 1474 91 1.27 12itl. 27 91 7.1 69 

FUSION RELhTED PCIRRMETERSI 35.0 4200 2262 7.45 309W 83.6 n.2 1100 %44 15 8.0 4.3 86.0 4180 20 lb51 83 1.16 13%. 31 1ob 7.8 
R-BARRIER=l2.61 Cm V(RB)= 308.1 MeV 40.0 4W 25% lh74 PIa) 89.4 72.2 1187 364b 13 7.0 3.8 86.5 4782 18 1623 n 1.07 1499. 35 117 8.4 
U-VALUE= -299.4 t-l&J 45.0 nco 2503 9.84 35162 94.8 b8.1 IW 5625 12 6.1 3.3 86.9 5233 15 1996 n 1.co1629.33 127 9.0 
L-C:RITICAL= 58. 50.0 born 3231 10.93 37113 99.9 64.6 1344 5688 10 5.5 3.0 87.2 5986 14 2lb4 68 0.93 174b. 42 138 9.5 

**+**+*)C*****C***C*****************************,~“~~ 

at330 120 sn on 154 Sm 

---___---------__-------------------------- 

PARAMETERS INDEPENDENT OF BOHBARDING ENERQY 
----__---------__-------------------------- 

1.0 lzo 67 0.22 5.181 14.8 485.1 0 0 
ATORIC NUNBERS: ZP= 50. ZT= &2. ZC-112.t 1 2.0 240 IS 0.43 7329 20.9 34s.2 0 0 
NEUTRON NUMBERS: NP= 70. NT= 92. NC=162. 3.0 360 202 0.65 W78 25.6 281.8 0 0 

4.0 404 270 0.86 10370 29.5 2U.l 0 0 
cIp**1/3= 4.932 AT**l/3= 5.360 4.5 no 304 0.97 11001 31.3 239.1 0 0 
REDUdD MASS NUtlEER= 67.45 fiP+AT=AC=274. 

5.0 600 237 LOB 11597 1.0 218.3 128 4@ 
INTERCICTION RADIUS RINT=14.29 fm RO- 1.39 fn 5.5 MO 371 1.19 12165 34.6 20&l 19b 1023 

6.0 720 435 1.30 127M 3b.l 199.3 247 14z 
MATTER HALF-DENSITY RCIDII Cfml: 6.5 780 43 1.41 13228 37.6 191.5 288 1357 
GP= 5.54 CT= 6.09’ CT+CP=11.63 C= 2.90 7.0 840 472 1.51 I3727 39.0 184.5 324 2184 

EQUIVCILENT SHARP SURFACE RADII Cfml: 7.5 Wo X0 1.62 14213 40.4 173.2 351 24b7 
RP= 5.72 RT= 6.25 8.0 9bO 540 I.73 11681 41.7 172.6 381 2715 

8.5 IOZO 573 1.84 15135 43.0 167.4 415 2934 
COULOMB RADII Efml: 9.0 lmo Kl7 1.95 1876 44.3 162.7 Ul 3128 
RCP=. 5.51 ACT= 6.00 RC=RGP+RCT=ll.SO 9.5 1144 Ml 2.m lboos 45.5 15B.4 4bs 3302 

BSS-GDULOMB POTENTIAL CHeVlt 
VC(r1=1.43S*ZP+ZT/r for r>RC 
VC(r)=VO-K*r*+n for rCRC 
VO= 546.13 McV K= .40637 na2.443 
VC(RINT)= 312.0 MeV 

10.0 lzo0 674 2.16 lb4Z3 kb 154.4 188 34% 
10.5 1260 749 2.27 16831 47.8 150.6 511 3599 
11.0 1329 742 2.38 17229 48.9 147.2 532 3723 
11.5 1380 nb 2.49 17619 50.0 143.9 59 m  
12.0 1440 w 2.59 leooo 51.1 140.9 572 3953 

FISSION-TKE- 229. t4cV 13.0 l5bo 877 2.81 18740 33.2 135.4 (10 4143 
ASYMM. FISSIDN-TKE- 226. McV 14.0 IWJ 911 3.w 19453 56.2 133.5 615 43N 

15.0 leo0 1012 3.24 20141 57.1 12b.O b79 4447 
LIQUID DROP PARhIlETERS: lb.0 1929 1079 3.4b 20807 59.0 122.0 711 4571 
GCIMUfi= 0.895 McV/fm**2 PROX-FACTOR= 32.64 MrV 17.0 x40 1147 3.6821453 bO.8 118.4 741 4b30 
L-RLD- 29 (ROTCITINO LIQUID DROP LIMIT1 
STIFFNESS PARAMETER C= 3.10 H&‘/2+*2 18.0 21bO 1214 3.89 22081 b2.b 115.1 771 4777 

19.0 2280 1281 4.11 22692 64.3 112.0 799 4863 
p(cISS EXCESSES CMcV/c*+Zl: m.0 2w 1349 4.3223287 66.0 lop.1 s2b 4941 
PROJECTILE: -91.9 TARQET: -72.1 25.0 WO 1686 5.402bO71 73.8 97.6 951 5237 
COMPOUND NUCLEUS: 150.6 3l.O 3wo 20%) 6.49 28597 83.8 89.1 ION 5433 

FUSION RELClTED PARAMETERS4 35.0 42x 2361 7.5730929 87.3 82.5 1162 si5 
R-BARRXER=12.76 fm V(RB)= 324.7 Md 40.0 4mo 2698 a.65 331m 93.3 77.2 1254 St81 
Q-VALUE= -314.5 ncv 45.0 no0 3ca 9.73 35162 99.0 72.8 1339 5163 
L-CRITICAL= 9. 50.0 bmo 3372 10.81 37113 104.3 69.0 14% 5829 

0 im.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 190.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

2 119.2 71.6 30.4 160 440 124 7% 1O.M 261. 2 13 0.8 2 
2 93.3 54.1 43.3 316 344 239 522 6.93 284. 3 17 1.3 5 
2 77.9 U.7 51.1 440 28 321 416 5.52 3%. 4 21 Lb 8 
2 67.2 38.3 5b.4 545 2S 2W 357 4.73 328. 5 24 1.9 11 
2 59.3 33.7 60.4 6s 202 435 317 4.20 349. 6 26 2.1 14 

1 53.1 30.1 43.5 723 I77 478 2BB 3.81 371. 7 29 2.4 lb 
I 48.1 27.2 66.0 003 157 516 2bb 3.52 393. 7 31 2.6 18 
1 U.0 24.9 68.0 879 141 80 248 3.29 414. 8 33 2.7 20 
I 400.5 22.9 69.7 9.52 128 5Bl 233 3.09 4%. 8 35 2.9 92 
I 37.6 21.2 71.2 1923 117 610 221 2.93 455. 9 37 3.1 24 

I 35.1 19.8 72.5 1093 107 b38 211 2.79 473. 9 39 3.2 26 
I 2.9 18.5 73.6 1161 99 W 101 2.67 495. 10 41 3.4 28 
1 30.9 17.4 74.5 1223 92 MS 193 2.Y 514. 10 42 3.5 33 
1 29.2 lb.5 75.4 1294 Bb 712 186 2.47 533. 11 U 3.7 32 
I 27.7 15.6 76.2 1359 81 736 180 2.38 561. 11 4b 3.8 33 

I 25.0 14.1 77.5 14ES n 780 169 2.23 593. 12 49 4.1 36 
I 22.9 12.9 78.6 1615 65 82.3 159 2.11 b31. 13 52 4.3 39 
0 21.0 11.8 79.5 1741 99 86) 152 2.01 0. 14 50 4.5 42 
0 19.5 ii.0 80.3 iw 54 994 145 1.92 0. 15 I 4.7 45 
0 18.1 10.2 63.9 1990 So 943 139 1.84 0. lb 60 4.9 47 

0 17.0 9.6 81.5 2114 46 931 lx? 1.77 0. 17 b3 5.1 50 
0 16.0 9.0 I.0 2237 43 1018 129 1.70 0. 17 64 5.3 52 
0 15.0 8.5 82.5 2359 41 1095 124 1.65 0. 18 43 !i.s 54 
0 11.7 6.6 84.1 2969 31 la3 148 1.43 0. 22 81 6.3 b5 
0 9.6 5.4 65.2 3575 25 1402 97 1.24 0. 2b 93 7.1 74 

0 8.1 4.6 ES.9 4179 21 1W w 1.17 0. 30 lrn 7.7 
0 7.0 4.0 8b.5 4782 18 1727 82 1.09 0. 34 116 8.3 
0 6.2 3.5 8b.9 5394 lb 1885 n i.cz 0. 38 1% 8.9 
0 5.6 3.1 87.2 5986 14 mo n 0.96 0. 42 137 9.4 -- 

IkVlu lw lw - lkwc l/k - ai J a (n (n&9 I*v I&v lkv - H1 Hrv-Pkv-lkv- 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

l ************+********+*****~ 

km31 12cI Sn on lb5 Ho l2ohonlb5Ho 1203nmlbs~ 

_______-_____-___-__----------------------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENEROY ah aAB ~cll mwc , t ml LMIa8msausw~w-l.P l#-LTEP-wEr-arEFulxETn’ TLU E-mw-nlTElPlu.7 
__-__-______c__-____----------------------- -- --- --- 

1.0 120 b9 0.21 Jl81 15.2 521.5 0 0 
ATOMIC ..~ -- NUMBERS: .-- ZP= 50. ZT= 67. ZC=ll7. ( ) 2.0 240 139 0.42 7329 21.5 373.0 0 0 
NEUTRON NUHBERS: NP= 70. NT= 98. NC=168. 3.0 360 208 0.62 8978 26.3 304.5 0 0 

4.0 km 278 0.03 lmm za.4 263.7 0 0 
hw**i/3= 4.9S2 AT**1/3= 5.485 4.5 540 313 0.94 11001 32.2 248.7 0 0 
REDUCED MASS NUMBER= 69.47 AP+AT=AC=285. 

5.0 600 347 1.04 11597 34.0 a9 95 249 
INTERACTION RADIUS RINTs14.42 fm RO= 1.35 fm 5.5 660 382 1.14 12lbS 35.6 Z4.9 182 825 

6.0 7-B 411 1.25 1zMB 37.2 215.3 239 1304 
MATTER HALF-DENSITY RADII Cfnl: 6.5 780 452 1.35 lm 38.7 2Oh.9 265 17C8 
CP= 5.54 CT= 6.25 CT+CP=ll.7Y C= 2.94 7.0 040 486 1.Y 13729 40.2 199.4 324 2054 

EQUIVALENT SHARP SURFACE RADII Cfml: 7.5 KW 521 1.56 14213 41.6 192.6 359 2355 
HP= 5.72 RT= 6.41 8.0 9kl 556 I.64 11681 43.0 186.5 391 2617 

8.5 10% 591 I.77 1513S 44.3 180.9 421 z48 
C:OULOMB RADII I. fnl : 9.0 1080 b!i5 1.87 1957b 45.6 1’15.8 443 fibl 
RCP= 5.51 RCT= 6.15 RC=RCP+RCT=11.64 9.5 1140 W 1.93 IMOS 4b.8 171.1 474 3238 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 loo.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 130.0 lBD.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 18D.o 181.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

BSS-COULOMB PGTENTIAL CM&l: 
VC(r1=1.438*ZP*ZT/r for r>RC 
VC(r)=VO-K*r**n for r<RC 
VO= 581.99 MeV K= .41475 n=2.447 

10.0 l’B0 695 2.08 lb423 48.1 la.8 499 3404 
10.5 12% 729 2.18 lb331 49.2 lb2.8 523 3%4 
11.0 l.?a 7M 2.27 17229 50.4 159.0 545 3s90 
11.5 1330 799 2.39 17619 51.5 18.5 567 3814 

VC(RINT)= 334.0 McV 12.0 1440 334 2.50 l&90 52.6 152.3 5BB 3923 

FISSION-TKE= 245. He’, 13.0 1560 903 2.70 18740 54.8 14b.3 b27 4129 
ASYMM. FISSION-TKE= 246. nev 14.0 lb80 973 2.91 1945.3 %.9 141.0 bb4 43M 

15.0 leo0 1042 3.12 20141 58.9 13b.2 700 4452 
LIGUID DROP PARAMETEHS: lb.0 1920 1112 3.33 20307 b0.8 131.9 m  )5B? 
OAHMA= 0.897 HcV/fm**Z PRGX-FACTOR= 33.12 MeV 17.0 2010 1181 3.54 21453 62.7 127.9 765 4693 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 3.02 M&/Z**2 18.0 2160 1251 3.74 z1oBl 44.5 124.3 796 wdl 

19.0 z1Bo 1320 3.95 22692 66.2 121.0 82b 4872 
H&S EXCESSES CMeV/c**Zl: 20.0 2400 1389 4.16 23237 68.0 118.0 654 4975 
PROJECTILE: -9l.Y TARGET: -63.7 25.0 3000 1737 5.20 2%071 76.0 105.5 PBJ SX9 
COMPOUND NUCLEUS’ >. 1’31.1 30.0 3600 208) 6.24 28597 83.2 9b.3 1100 5493 

FUSION RELATED PARAMETERS: 35.0 4200 2432 7.28 37929 89.9 39.2 1zoI 5647 
R-BARRIER=lZ.Sh fin V(RB)= 347.7 MeV 40.0 4800 2779 8.22 33108 94.1 33.4 1300 5759 
Q-VALUE= -346.7 HeV 45.0 5kCQ 3126 9.36 35162 101.9 78.6 1389 5816 
L-CRITICAL= 6. 50.0 MOO 374 10.40 37113 107.4 74.6 1473 5915 

0 136.3 89.6 21.9 9b 50) 70 1201 15.10 0. 1 11 0.1 0 
0 102.2 b2.1 38.9 270 390 292 &H 7.67 0. 3 lb 1.0 3 
0 64.1 SO.2 48.0 4C6 315 294 a 5.W 0. 4 2Q 1.4 b 
0 72.0 42.6 54.0 517 263 363 4C6 5.02 0. 5 23 1.7 9 
0 b3.2 37.1 1.4 615 225 417 3% 4.41 0. 6 26 2.0 12 

0 56.4 33.0 61.8 704 196 4&3 321 3.93 0. 6 28 2.2 15 
0 51.0 29.8 64.5 787 173 503 295 Lb5 0. 7 r) 2.4 17 
04b.527.lbb.7 3bS 155 538 2743.40 0.8332.619 
0 42.8 X.0 68.6 9% 140 %9 ZSB 3.19 0. 8 35 2.8 22 
0 39.7 23.1 70.2 1012 128 599 243 3.01 0. 9 36 3.0 24 

0 37.0 21.5 71.5 It!82 118 626 231 2.86 0. 9 38 3.1 26 
0 31.6 20.1 72.7 1151 109 652 221 2.74 0. 10 40 3.3 27 
0 32.5 18.9 73.7 1219 101 677 212 2.U 0. 10 42 3.4 29 
0 20.7 17.8 74.7 1286 94 700 204 2.52 0. 11 43 3.6 31 
0 29.1 lb.9 75.5 1352 88 723 197 2.43 0. 11 45 3.7 31 

0 26.3 15.2 76.9 1481 79 767 184 2.28 0. 12 4% 4.0 36 
0 24.0 13.9 78.0 lb09 71 808 I74 2.15 0. 13 51 4.2 40 
0 22.0 12.8 79.0 173b 64 848 lb5 2.04 0. 14 54 4.4 43 
0 20.4 11.8 79.8 1861 59 887 1% 1.95 0. 15 57 4.6 45 
0 19.0 11.0 80.5 1986 54 924 151 1.87 0. lb NJ 4.8 48 

0 17.8 10.3 81.1 2110 9 961 145 1.80 0. lb b3 5.0 50 
0 lb.7 9.7 81.7 2233 47 997 140 1.73 0. 17 65 5.2 53 
0 15.7 9.1 82.1 23% U 1932 la; 1.67 0. 18 68 5.4 55 
0 12.2 7.1 83.9 29b7 33 12%’ 117 1.45 0. z2 81 6.2 bb 
0 10.0 5.8 85.0 3573 27 13b3 105 1.r) 0. 2b 92 7.0 75 

0 8.5 4.9 85.8 4178 22 1519 96 1.19 0. 30 104 7.6 
0 7.3 4.3 86.3 4781 19 lb72 89 1.10 0. 34 115 8.3 
0 6.5 3.8 8b.8 5383 17 1821 83 1.03 0. 38 12s 8.8 
0 5.8 3.4 87.1 5985 15 1967 78 0.97 0. 41 136 9.4 

w332 120 sn on lY1 la 12U 3n on 181 la I?0 3n on 181 la 

-_----------------------------------------- -_-___-_-___--_____-_____ ---- 

PARAMETERS INDEPENDENT OF BOfiBARDING ENERGY Wu ELM Ec)( EavvC P I: Em wsawlsmslP-cnel.P Q)ITEP-mET4TmlIETR’ TW E-fRm-Enlmlul 
---__-------__--- __---- -- ------------------- 

1.0 120 72 0.20 5181 15.8 S74.7 0 0 0 180.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATOMIC NUMBERS9 ZP= so. ZT= 73. ZC=lZS. ( 7 2.0 240 lU 0.40 7329 22.3 406.4 0 0 0 180.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NUHBERS: NP= 70. NT=lOS. NC-cl7S. 3.0 350 216 0.60 8978 27.3 331.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

4.0 480 289 0.80 XWO 31.6 Z7.4 0 0 0 180.0 133.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
CIp**1/3= 4.932 AT**l/S= 5.657 4.5 540 32s 0.99 11001 33.5 270.9 0 0 0 183.0 134.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
REDUCED MASS NUMBER= 72.16 AP+AT=AC=SOl. 

5.0 wo 361 1.00 11597 35.3 257.0 28 22 0 167.4 145.2 6.3 32 568 13 39a 53.82 0. 1 9 0.0 0 
INTERACTION BADIUS HINT=l4.61 fm RO= 1.38 fm 5.5 460 397 1.10 121b5 37.0 245.1 165 b36 0 111.9 72.7 34.0 225 435 lb3 79b 9.21 0. 3 15 0.8 2 -. 

6.0 720 433 1.21 12708 38.7 234.6 232 1144 0 B.6 56.9 44.7 371 3)9 2b5 569 6.56 0. 4 19 1.3 b 
MATTER MALF-DENSITY RADII Cfml: 6.5 780 4b9 1.31 13pB 40.2 215.4 B4 1574 0 76.9 47.6 51.5 491 239 340 4bb 5.37 0. S 22 1.6 9 
CP= 5.54 CT= 6.47 CT+C&Z.Ol E= 2.98 7.0 840 505 1.41 13729 41.8 217.2 327 1942 0 67.1 41.2 56.4 594 244 398 404 4.65 0. 5 25 1;9 II 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RF’= 5.7’2 RT= 6.62 

COULOMB RADII Cfml: 
HCP= 5.51 RCT- 6.35 RC=RCP+RCT=ll.86 

7.5 Wb 541 1.51 14213 43.2 209.9 3% 2261 0 59.7 36.3 60.1 b9b 214 44b 362 4.17 0. b 27 2.1 14 
8.0 960 5n 1.61 14631 44.6 203.2 4W 2540 0 53.8 32.8 63.1 771 L89 486 331 3.85 0. 7 0 2.3 17 
8.5 la 613 1.71 15135 4b.0 197.1 432 n86 0 49.0 27.8 I.5 852 lb8 522 3Ob 3.52 0. 7 32 2.5 19 
9.0 ltao 649 1.81 15576 47.3 191.6 4b2 m  0 45.0 27.3 67.5 928 152 55) 287 3.30 0. 8 34 2.7 21 
9.5 1140 b8b 1.91 l&%5 48.6 186.5 490 3299 0 41.7 25.2 69.2 I&? 138 T4!3 270 3.11 0. 9 36 2.9 24 

BSS-COULDHE POTENTIAL CHeVl: 
VC(r7=1.438+ZP*ZT/r for r3RC 
VClr)=VO-K*r**n for rCRC 
VO= 622.91 HaV K= .41933 nx2.452 
VC(RINT)= 359.3 MeV 

10.0 120 722 2.01 lb423 49.9 181.7 516 3376 0 33.8 23.5 70.6 1073 127 610 256 2.95 0. 9 38 3.0 26 
10.5 12bO 758 2.11 lb321 51.1 177.4 542 3535 0 3b.3 21,9 71.9 1143 117 636 245 2.81 0. 10 39 12 a 
11.0 1320 794 2.21 1722.9 52.3 173.3 5M 3680 0 34.1 20.6 73.0 1211 109 MO 234 2.69 0. 10 41 3.3 30 
11.5 1380 330 2.31 17619 53.5 169.5 569 3812 0 32.1 19.4 73.9 1279 10, be3 2x4 2.59 0. 11 43 3.5 32 
12.0 1440 8& 2.41 laoo0 54.7 165.9 611 3933 0 30.4 18.3 74.8 1345 95 705 217 2.49 0. 11 44 3.6 34 

FISSION-TKE= 264. MeV 
ASYHM. FISSION-TKE= 255. MeV 

LIQUID DROP PARAMETERS: 

13.0 l%Q 933 2.61 18740 54.9 159.4 653 4147 0 27.4 16.6 76.3 1476 84 747 a3 2.33 0. 12 48 3.9 37 
14.0 lb89 1010 2.81 19453 59.1 15!Lb 692 4331 0 25.0 15.1 77.5 lb94 76 787 191 2.20 0. 13 51 4.1 41 
15.0 lax, l@ 3.01 20141 61.1 148.4 730 UW 0 23.0 13.9 78.9 1731 69 825 132 2.09 0. 14 54 4.3 44 
16.0 1910 1195 3.21 20807 63.1 143.7 765 4b29 0 21.3 12.8 79.4 1851 63 8bl 173 1.99 0. 15 56 4.6 47 

GAMMA= 0.895 fl*V/fm**il PROX-FACTOR= 33.57 IleV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARANETEN C= 2. Yl &v/z**2 

HASS EXCESSES CMcV/c**21: 
PROJECTILE: -9l.Y TARGET: -46.0 
COMPOUND NUCLEUS: 234.2 

FUSION RELATED PARAMETERS9 
R-BARRIER=13.01 fm V,(RB)+ 374.0 HcV 
Q-VALUE- -372.Q MeV 
L-CRITICAL- 0. 

17.0 2WO 1227 3.41 21453 65.1 139.4 799 4751 0 19.8 11.9 80.1 1932 Ye 897 

18.0 21bb 1299 3.b2 22081 67.0 135.5 332 4%0 0 18.5 11.1 80.8 2% 54 931 
19.0 ZZBO 1371 3.82 22692 68.8 131.9 863 4958 0 17.4 10.5 81.3 2230 50 965 
28.0 2400 1443 4.0223287 70.6 138.5 894 5044 0 16.4 9.9 81.8 2353 47 990 
25.0 3mo 1804 5.02 24071 78.9 114.9 Ice2 5179 0 12.7 7.7 83.6 2-M 35 1157 
30.0 3600 2165 6.03 2QS97 86.4 104.9 1153 SbOl 0 10.4 6.3 84.8 3572 28 1323 

35.0 4200 2526 7.03 M-29 93.4 97.1 12b3 57b(, 0 8.8 5.3 65.6 4176 24 1453 
40.0 4&V 28Bb 8.03 33108 99.8 90.9 1364 !i879 0 7.6 4.6 86.2 4780 z-3 1394 
45.0 5100 3247 9.94 35162 105.9 85.7 14% 5971 0 6.7 4.0 86.6 5332 18 1732 
1.0 6ooo 3606 10.04 37113 111.6 81.3 1547 bM5 0 6.0 3.6 87.0 5984 lb Mb7 

--- 
tkwu litv llev - lldlc 1/fn -- a * d dn .ieY &9 nd iw lk” 
-I--LI -A-----------_____ 
F=FrQEMll.E BTARGET c- cm DllNuEQl SVNBI cP=QwaalwT cI#MRffMLdA3 

I& 1.91 0. IS 59 4.8 50 

159 1.93 0. lb b2 5.0 53 
1.53 1.76 0. 17 65 5.2 55 
148 1.70 0. 18 67 5.3 58 
126 1.48 0. 22 80 4.2 69 
115 1.32 0. 26 91 6.9 79 

1M 1.21 0. 30 I@ 7.6 
97 1.12 0. 33 113 8.2 
91 1.04 0. 37 124 8.7 
86 0.98 0. 41 134 9.3 

- rl,s I!# ikv- llcv - 
-- --- 

EM 120% 
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0333 120 sn 0”’ 197 Au Izo L 08 197 Au 120 am 01 197 Ilu 

-____-_-________-___----------------------- -- - 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/u EN EQI ECIIAC p k EM UkUsoIwIsoNsppQIpP-LP lpilEP+EMlEFWEW T#.l E-ERoMIlEWKLl 
-_____-____-___-____----------------------- ------~- 

ATOMIC NURSERS: ZP= 50. ZT= 79. ZC=129.( 1 
NEUTRON NUMBERS NP= 70. NT=il8. NC=188. 

AP+*l/3= 4.932 AT++1/3= 5.819 
REDUCED MWS NUMBER= 74.57 AP+AT=AC=317. 

INTERACTIGN RADIUS RINT=14.79 fm RO= 1.38 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 5.54 CT= 4.68 CT+CP=12.22 C= 3.03 

EQUIVALENT SHARP SURFACE RADII Tfml: 
RP= 5.72 RT= 6.83 

COULOMB RADII Efml: 
RCP= 5.51 RCT= 6.55 RC=RCP+RCT=IZ.OS 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.438+ZP*ZT/r for r>RC 
VC(r)=VO-K+r*+n for r<RC 
VO= 642.91 MeV K= .42177 n-2.458 
VC(RINT)= 384.2 HcV 

FISSION-TKE= 284. MeV 
ASYMM. FISSION-TKE= 269. McV 

LIQUID DROP PARAMETERS: 
GAMllA= 0.893 HcV/fm**2 PROX-FACTOR= 33.98 MeV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2.82 M&‘/Z**:! 

MASS EXCESSES [MeV/c*rZl: 
PROJECTILE: -91.9 TARGET: -28.6 
COMPOUND NUCLEUSI 287.3 

FUSION RELATED PARAMETERS: 
R-BARRIER=13.14 fm V(RE)= 400.0 McV 
R-VALUE= -407.8 MeV 
L-CRITICAL= 0. 

11.0 

1.0 

1320 

120 

820 

75 0.19 

2.14 172’9 

5181 

54.1 

16.3 622.0 

187.5 9B3 

0 

34M 

0 
2.0 2w 149 0.39 7329 23.1 439.8 0 0 
3.0 360 224 0s 8978 

11.5 

28.3 

1380 

359.1 

se 

0 

2.23 

0 
4.0 

17619 

4w 

56.3 

298 

183.4 

0.78 

607 

ml70 

3800 

32.6 311.0 0 0 
4.5 so 3% 0.87 llrnl 34.6 293.2 0 0 

5.0 600 373 0.97 11597 36.5 278.2 0 0 
5.5 b&o 410 1.07 12165 38.3 265.2 141 433 
6.0 720 U7 1.16 12708 40.0 253.9 221 972 
6.5 780 485 I.26 13228 41.6 2U.0 279 1428 
7.0 840 522 1.34 13729 43.2 235.1 327 1818 

7.5 930 559 1.46 14213 44.7 227.1 3b9 2154 
8.0 960 597 1.53 11681 4b.l 219.9 (07 2452 
8.5 163 634 1.65 15135 47.6 213.3 441 2712 
9.0 UJW 671 1.75 IS76 48.9 207.3 473 B44 
9.5 1140 708 1.84 16006 50.3 201.8 503 3151 

10.0 1200 74b 1.94 1M13 51.6 196.7 531 3338 
10.5 1260 783 2.01 16831 52.9 191.9 951 sob 

12.0 1440 895 2.33 lmoo 56.5 179.5 b31 3928 

13.0 1560 969 2.52 18710 58.8 172.5 675 4155 
14.0 1680 1044 2.72 19453 61.0 165.2 717 4349 
15.0 l&N 1119 2.91 20141 b3.2 160.6 7% 4518 
16.0 1920 1193 3.11 20807 b5.2 155.5 794 4u.5 
17.0 zw, 1268 3.30 214% 67.3 150.8 830 4795 

18.0 21bO 1342 3.49 22Wl 69.2 116.6 8b4 4911 
19.0 2BO 1417 3.69 2X92 71.1 142.7 897 5014 
20.0 2400 1491 3.83 23287 72.9 127.1 929 5107 
50 3WO 1864 4.85 26071 81.6 124.4 1074 5461 
30.0 3MO 2237 5.82 28591 W.3 113.6 1202 5694 

35.0 4200 2610 6.79 3C929 96.5 LOS.1 1317 %b4 
40.0 4m 2983 7.76 331m lM.2 98.3 1423 59m 
45.0 syx) 336 8.74 351b2 109.4 92.7 1522 b&m 
50.0 bE0 37B 9.71 37113 115.3 88.0 1615 6167 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

0 35.7 22.3 72.2 1203 117 b4b 257 2.77 0. 10 41 3.2 30 
0 33.6 21.0 73.2 I271 109 MB 247 2.65 0. 10 42 3.4 32 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 124.0 86.6 28.0 176 484 I21 lo54 11.43 0. 2 13 0.2 0 
0 97.9 64.5 41.1 335 385 235 675 7.29 0. 3 18 1.0 4 
0 82.3 53.1 48.9 462 318 316 536 5.77 0. 4 21 I.4 7 
0 71.4 45.6 54.3 571 269 378 45l 4.93 0. 5 24 1.7 10 

0 b3.2 w.1 58.4 667 233 429 4& 4.37 0. 6 27 2.0 13 
0 9.8 35.9 61.6 756 101 471 369 3.97 0. 7 29 2.2 lb 
0 51.6 32.5 b4.2 838 IE2 SC8 30 3.M 0. 7 31 2.4 18 
0 47.4 29.8 66.3 916 lb4 540 317 3.41 0. 8 33 2.6 21 
0 43.8 27.5 68.1 991 I49 570 298 3.21 0. 8 35 2.8 23 

0 40.7 25.5 69.7 1w IY 597 za 3.M 0. 9 37 2.9 25 
0 38.0 23.8 71.0 1134 126 622 269 2.89 0. 9 39 3.1 28 

0 31.8 19.8 74.1 1338 102 bW 238 2.8 0. I1 44 3.5 34 

0 28.7 17.9 75.7 1470 30 730 2222.39 0. 12 47 3.8 38 
0 2b.l lb.3 76.9 1559 81 lb9 209 2.25 0. 13 50 4.0 41 
0 24.0 14.9 78.0 1723 73 0tS 198 2.13 0. 14 s1 4.2 44 
0 22.2 13.8 78.9 163 67 840 189 2.03 0. I4 5b 4.5 40 
0 20.6 12.8 79.7 1979 61 874 181 1.94 0. 15 59 4.7 51 

0 19.3 12.0 80.4 2103 57 w7 174 1.87 0. lb 61 4.9 54 
0 18.1 11.2 81.0 2Z27 53 939 167 1.m 0. 17 b4 so 57 
0 17.0 10.6 81.5 p51 49 970 161 1.74 0. 18 tb 5.2 60 
0 13.2 8.2 83.4 2963 37 1119 140 1.50 0. 22 79 6.1 71 
0 10.8 6.7 84.6 S70 30 1260 125 1.34 0. 25 W 6.8 82 

0 9.1 5.7 85.4 4175 25 136 I14 1.22 0. 29 101 7.5 
0 7.9 4.9 84.0 4779 21 1527 105 1.13 0. 33 112 8.1 
0 7.0 4.3 86.5 !EaI 19 lb!!6 99 Lob 0. 37 122 8.6 
0 6.2 3.9 84.9 5m3 17 1781 93 1.m 0. 10 133 9.2 

%334 120 Sn on 208 Pb 120 all 0” 208 93 120 k 0” 208 Fb 

-_---_______----_-------------------------- -__------I____ 

PARAMETERS INDEPENDENT GF BOMBARDING ENERGY EL/u Em Ecn Em/x P k EP lJMXse)yy75WUS~(pcp lPLlEF’-WEI-OlCPQaEl~’ T&J E-ERfN-ENlDF’I(*r 
------------------------------------------- _-_---__-___-__----_-- -- 

1.0 120 76 0.19 5181 16.6 b45.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATOMIC NUMBERS: ZP= 50. ZT= 82. ZC=l32.( ) 2.0 240 152 0.38 7329 23.5 156.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
NEUTRON NUIIBERS: NP= 70. NT=l26. NC=l96. 3.0 360 228 0.54 8978 28.8 372.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

4.0 4EO 3X 0.77 10370 33.3 322.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
AP**1/3= 4.932 AT**l/3= 5.925 4.5 540 342 0.87 urni 35.3 304.3 0 0 0 1m.o 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
REDUCED MASS NUMBER= 76.10 AP+AT=AC=328. 

5.0 bm 30 0.96 11597 37.2 283.7 0 0 0 100.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
INTERACTION RADIUS RINTsl4.90 fm RO= 1.37 fm 5.5 bbo 419 1.w 12165 39.0 275.3 134 378 0 128.0 92.8 26.0 lb5 495 110 1178 12.43 0. 2 13 0.0 0 

MATTER HALF-DENSITY RADII Cfml: 
CP= 5.54 CT= 6.82 CT+CP=12.36 i% 3.06 

6.0 m,  49 1.15 127m 1.8 2b3.6 221 931 0 loo.1 67.8 40.0 328 392 22b 722 7.56 0. 3 18 0.7 2 
6.5 780 495 1.25 13228 42.4 253.2 282 1393 0 al.8 56.5 4e.1 457 323 308 566 5.92 0. 4 21 1.2 a 

EQUIVALENT SHARP SURFACE RADII Cfnl: 
RP= 5.72 RT= 6.96 

COULOW RADII tfml: 
RCP= 5.51 RCT- 6.b6 RC=RCP+RCT=12.17 

RSS-COULGIIB POTENTIAL Ct4rVlr 
VC(r)=l.438*ZP*ZT/r for r>RC 
VC(r)=VO-K*r**n for r<RC 
VO= 681.31 MeV KE .41977 na2.461 
VC(RINT)= 395.7 McV 

FISSION-TKE= 293. HcV 
ASYMM. FISSION-TKE- 276. MdJ 

LIQUID DROP PARAMETERS: 
GAMMA- 0.887 HcV/fmo2 PROX-FACTOR- 34.07 McV 
L-RLD- 0 (ROTATING LIQUID DRGP LIHIT) 
STIFFNESS PARAMETER C- 2.77 n*v/z**2 

MASS EXCESSES CflcV/c*+23: 
PROJECTILEI -91.9 TARGET: -19.5 
COMPOUND NUCLEUS: 324.2 

FUSION RELATED PARAMETERS: 
R-BARRIER-13.23 fm V(RB)r 411.8 t4i’J 
Q-VALUE= -435.5 nev 
L-CRITICAL= 0. 

7.0 840 533 1.35 13729 44.0 244.0 332 17% 0 72.6 47.5 53.7 567 273 371 481 5.03 0. 5 24 1.5 10 

7.5 900 571 1.U 14213 45.6 IX.7 376 2144 0 b4.2 41.7 57.9 664 22.5 421 42b 4.45 0. 6 27 1.8 13 
8.0 960 609 1.54 IWI 47.1 pS.2 415 2447 0 57.7 37.2 61.2 A.3 F&7 4b3 386 4.M 0. 7 29 2.1 lb 
8.5 lo% b47 I.63 15135 48.5 221.4 45o 2715 0 52.4 33.7 63.8 836 184 5oQ 35 3.71 0. 7 31 2.3 19 
9.0 IOBO 685 1.73 iS.Ib 49.9 215.2 483 ?R? 0 48.0 30.8 66.0 914 lb6 532 31 3.U 0. 8 33 2.5 21 
9.5 1140 723 1.63 16005 51.3 209.5 514 3165 0 U.4 28.4 67.8 989 151 561 311 3.25 0. 8 35 2.6 24 

10.0 1200 761 1.92 lb423 52.6 201.2 543 3356 0 41.2 26.4 69.4 1062 138 587 295 3.06 0. 9 37 2.8 26 
10.5 nbb 799 2.02 lbml 53.9 199.2 571 3529 0 38.5 24.6 70.8 1133 127 612 280 2.93 0. 9 39 3.0 20 
11.0 1320 837 2.12 17229 55.2 194.7 597 3ta 0 36.1 23.1 71.9 1272 118 635 264 2.80 0. 10 w 3.1 30 
11.5 1380 875 2.21 lMl9 5b.4 190.4 b22 39i? 0 34.0 21.7 73.0 127O 110 65) 251 2.69 0. 10 42 3.3 t 
12.0 1440 913 2.31 18OOO 57.7 186.4 b4b 3961 0 32.2 20.5 73.9 la7 I(13 678 248 2.58 0. 11 u 3.4 35 

13.0 1x4 9w 2.50 18710 bo.0 179.1 692 4194 0 29.0 18.5 75.5 Mb9 91 718 231 2.41 0. 12 47 3.7 39 
14.0 lb80 lob5 2.69 19453 b2.3 172.5 735 4393 0 1.4 16.8 76.8 1599 81 795 218 2.27 0. 13 50 3.9 42 
15.0 la00 1141 2.88 20141 b4.5 Mb.7 776 45bb 0 24.2 15.4 77.9 172b 74 790 Bk 2.15 0. 13 53 4.1 46 
16.0 1920 1218 3.08 20807 bb.6 161.4 815 4717 0 22.4 14.2 78.8 1853 67 824 196 2.05 0. 14 55 4.4 49 
17.0 2Q40 1294 3.27 214S3 68.6 156.6 852 (BY) 0 20.8 13.2 79.6 1978 62 a6 188 I.% 0. 15 58 4.6 52 

18.0 2164 1370 3.44 22061 70.6 152.2 887 4%9 0 19.5 12.4 80.3 ZIG3 57 me 180 1.88 0. 16 61 4.8 55 
19.0 2200 1446 3.4S22b92 72.5 118.1 921 SW5 0 18.3 11.6 80.9 2227 53 919 174 1.81 0. 17 63 5.0 se 
20.0 24oo 1m 3.85 23287 74.4 144.4 954 5170 0 17.2 10.9 81.4 2350 9 949 144 1.75 0. 18 bb 5.1 61 
25.0 woo cm 4.81 26071 a.2 119.1 Ilo s?2 0 13.3 8.5 83.3 2%2 38 1092 145 1.51 0. 21 70 6.0 74 
30.0 3500 228) 5.77 28597 91.2 117.9 IPg 5i74 0 10.9 6.9 84.5 mo 39 Ii27 130 1.35 0.25 90 67 84 

35.0 4100 2b&3 6.7330929 pB.5 109.1 1354 594b 0 9.2 5.8 85.4 4175 2s 1356 118 1.23 0. 29 101 7.4 
10.0 4800 3944 7.69 33108 105.3 102.1 14M b0F~ 0 8.0 5.1 8b.o 4778 22 IQ1 109 I.14 0. 33 HI 8.0 
45.0 5400 34N 8.65 351b2 111.7 9b.2 1564 6176 0 7.0 4.5 86.5 5301 19 Ma3 102 1.07 0. 36 122 8.5 
50.0 boo0 wo5 9.61 37113 117.7 91.3 lb60 6256 0 6.3 4.0 Y.9 5eg( 17 1723 96 1.01 0. w 132 9.1 
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***+*,+C***************~************************~~““LYY~ 
Y335 126 Sn on 209 Bi 

PfaRANETERS INDEPENDENT OF BOMBARDING ENERGY 
__----__---_____--------------------------- 

hTOMlC NUMBERS: ZP= 50. ZT= 83. ZC:=133. ( 7 
NEUTRON NUMBERS: NP= 70. NT=l26. NC=l%. 

APx*l/S= 4.Y32 AT**l/S= 5.934 
REDUCED MASS NUMBER= 76.23 AF+AT=&C=32Y. 

1NTERACTIGN RCIDIUS RINT=i4.91 fn RO= 1.37 fm 

MATTER HALF-DENSITY RI)DII Cfmli 
CP= 5.54 CT= 4.83 CT+CP=12.37 C= 3.06 

EcxJIVALENT SHARP SURFCICE RAnI Cfml: 
RP= 5.72 RT= 6.97 

COULOMB RADII Cfml: 
RCF= 5.51 RCT= 6.64 RC=RCP+RCT=i2.1Y 

BSS-C:GULOHB POTENTIAL CWeVl: 
VClr)=1,438+ZP+ZT/r far r>RC 
VC(rl=VO-K*r+*n for r<RC. 
VO= 688.54 McV K= .42131 “~2.462 
VClRINT)= 400.2 MeV 

FISSION-TKE- 297. MeV 
RSYMM. FISSION-TKE= 278. MeV 

LIWUID DROP FARCIMETERS: 
GAMMA- 0.889 MeV/fm+*Z PROX-FACTOR= 34.19 MeV 
C-RLD- 0 (ROTATING LIQUID DROP LIMIT) 
S’TIFFNESS PARAMETER C.= 2.77 MeV/Z**Z 

MCISS EXCESSES CMeV/c*+Zl: 
PROJECTILE: -91.9 TARGET: -i6,5 
COMPOUND NUCLEUS I 333.4 

FUSION RELATED PARAMETERS: 
R-BARRIER=13.24 fm VtRB)= 416.7 McV 
a-VALUE= -441.7 nev 
L-CRITICAL= 0. 

*******+**+************************************* 

Al336 120 Sn or, 23S U 

PARAHETERS INDEPENDENT OF BOtlBARDING ENERGY 

ATortIc NU~I~~ERS: ZP= 50. ZT= 92. ZC=i42. 4 ) 
NEUTRON NUMBERS: NP= 70. NT=146. NC=216. 

AF**l/3= 4.Y32 AT*ll/3= 6.197 
REDUCED MASS NUMBER= 79.7X AP+AT=AC=358. 

INTERACTION RADIUS RINT=iS.iY Cm RO= 1.37 fm 

MATTER HALF-DENSITY RADII Lfml: 
C.P= 5.54 CT= 7.16 CT+CP=lZ.71 C= 3.12 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 5.72 RT= 7.30 

COULOMB RADII Cfml: 
RCF= 5.51 RCT= 6.98 RC=RCP+RCT=l2.45 

l&S-C.OULOMB POTENTIAL CM&l: 
VC(r7=1.438*ZP*ZT/r for r>RC 
VC(rb=VO-K+r++o for r<RC 11.0 1329 873 2.02 17229 57.9 218.4 A24 3U2 
VO= 744.07 MeV K= .41655 n=2.473 11.5 1380 917 2.11 17619 59.2 213.A 81 3819 
VC:(RINT)= 435.3 MeV 12.0 1440 957 2.20 ISMD 60.4 209.1 Al% 3962 

FISSION-TKE- 326. MeV 
C)SYMM. FISSION-TKE- 298. He” 

LIQUID DROP PARAMETERS: 
GARtlA= 0.879 MeV/fa+*Z PROX-FACTOR- 34.52 IleV 
L-RLD’ 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS F#RAMETER C= 2.65 M&/Z**2 

MASS EXCESSES C?lcV/c++21: 
PROJECTILEl -91.9 TARGET: 47.2 

13.0 1560 1037 2.38 18740 62.9 NO.9 723 421A 
14.0 lb89 1117 2.57 19153 AS.3 193.6 775 4434 
15.0 1800 1197 2.75 20141 67.6 187.0 819 4t.22 
16.0 1920 1276 2.93 MB07 69.8 181.1 &I 4707 
17.0 2940 1356 3.12 214% 71.9 175.7 Wo 4933 

18.0 2lA5 143A 3.39 zzo81 74.0 170.7 939 5062 
19.0 22eo 1516 3.48 22bl2 76.1 lbA.2 975 5178 
20.0 2400 1596 3.M p287 78.0 lA2.0 1011 5282 
25.0 300 lW4 4.54 2b971 87.2 144.9 1172 5677 
30.0 3400 2393 5.50 28997 95.A 132.2 1313 5941 COMPOUND NLiCLEUSl 430.9 

FUSION RELATED FARA)IETERSI 
R-BARtIER=l3.46 fm V(RB)= 453.2 M&J 
B-VALUE= -475.5 nev 
L-CRITICAL- 0. 

1.0 120 lb 0.19 5181 16.7 653.5 0 0 
2.0 240 152 0.24 7329 23.6 4b2.1 0 0 
3.0 360 229 0.57 me 28.9 377.3 0 0 
4.0 480 3X6 0.7b I@370 33.3 326.7 0 0 
4.5 540 343 0.86 11001 35.4 318.0 0 0 

5.0 A00 381 0.95 11597 37.3 292.2 0 0 
5.5 MO 419 1.W 121b5 39.1 278.6 I23 314 
6.0 710 457 1.14 12708 40.8 Z&.8 214 873 
b.5 780 49b 1.24 132.23 42.5 25b.3 277 1345 
7.0 040 5.34 1.33 13729 44.1 241.0 328 1750 

7.5 9W 572 1.43 14213 45.7 238.6 372 2100 

0 180.0 180.0 0.0 
0 139.0 180.0 0.0 
0 180.0 180.0 0.0 
0 180.0 180.0 0.0 
0 180.0 130.0 0.0 

0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 

0 130.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 132.5 97.9 23.7 I47 513 96 1378 13.68 0. 2 13 0.0 0 
0 102.5 b9.8 38.8 314 404 216 755 7.82 0. 3 17 0.b 2 
0 85.5 56.8 47.2 447 333 302 585 b.m 0. 4 21 1.1 b 
0 13.9 48.5 53.0 559 281 w 494 5.11 0. 5 24 1.5 IO 

0 65.3 42.5 57.3 A57 243 410 43A 4.50 0. 6 26 1.8 13 
8.0 9b0 610 1.52 l4b81 47.2 231.0 412 240b 0 58.b 37.9 bQ.7 747 213 161 394 4.07 0. 7 29 2.0 lb 
8.5 10% M8 I.62 1513 48.6 274.1 448 2b77 0 53.2 34.3 A3.4 831 167 498 362 3.74 0. 7 31 2.2 18 
9.0 1080 686 1.71 1557b 50.0 217.8 481 2917 0 48.7 31.3 65.6 910 170 531 m  3.48 0. 8 33 2.4 21 
9.5 1140 724 1.81 IAt05 51.4 212.0 512 3132 0 45.0 28.9 67.5 985 155 560 317 3.27 0. 8 35 2.b 73 

10.0 12W 762 1.W IA423 52.7 206.6 541 3325 0 41.8 2b.8 9.1 1059 141 587 300 3.10 0. 9 37 2.8 25 
10.5 12bc! 800 2.00 16631 54.0 201.7 w sw 0 39.0 25.0 70.5 1lM 130 b12 295 2.94 0. 9 39 3.0 28 
11.0 1320 339 2.10 17229 55.3 197.0 596 3699 0 3b.b 23.4 71.7 1199 121 A35 273 2.81 0. 10 40 3.1 30 
11.5 1380 877 2.19 17bl9 56.5 192.7 PI 3801 0 34.5 22.0 72.8 12b8 112 658 261 2.70 0. 10 42 3.3 32 
12.0 1440 915 2.29 lsoo0 57.8 188.6 b4b 3937 0 32.6 20.8 73.7 13ZS 105 679 252 2.60 0. 11 43 3.4 34 

13.0 1% 991 2.48 18740 A&l 181.2 692 4172 0 29.4 18.7 75.3 Mb7 93 718 235 2.42 0. 12 47 3.7 38 
14.0 lb80 1067 2.67 19453 b2.4 174.6 735 4374 0 26.7 17.0 A.6 1597 83 755 221 2.28 0. 13 50 3.9 42 
15.0 l&IO 1143 2.86 29141 M.6 lb8.7 77b 4548 0 24.5 15.A 77.7 1715 75 791 209 2.16 0. 13 53 4.1 45 
16.0 I920 1220 3.05 2#I7 AA.7 163.4 815 4701 0 22.7 14.4 73.7 1051 b9 82) 199 2.06 0. I4 56 4.3 49 
17.0 2040 1296 3.24 21453 68.7 158.5 852 1836 0 21.1 13.4 79.5 1977 w 857 191 1.97 0. 15 50 4.A 52 

18.0 21bO 1372 3.43 ml 70.7 154.0 887 4956 0 19.7 12.5 a.2 2101 59 m9 183 1.89 0. IA Al 4.8 55 
19.0 22% 1448 3.A2 Zb92 72.7 149.9 922 5QA3 0 18.5 11.8 1.8 Zna 54 919 176 1.32 0. 17 A3 4.9 55 
20.0 2400 1525 3.81 23237 74.6 116.1 959 5159 0 17.4 11.1 81.3 2a9 51 950 170 1.M 0. 18 AA 5.1 61 
25.0 3WO 19Ob 4.7b 26071 83.4 130.7 1104 5526 0 13.5 8.6 83.3 2X2 38 1093 147 1.52 0. 21 78 6.0 73 
30.0 3600 2287 5.71 28597 91.3 119.3 1237 mo 0 11.0 7.0 24.5 3569 31 1227 131 1.36 0. 25 90 b.7 84 

35.0 4200 2Ab8 A.67 30929 98.6 110.5 13% 5944 0 9.3 5.9 85.3 4174 26 13% 129 1.24 0. 29 101 7.4 
40.0 4am 3349 7.62 PIW 196.5 193.3 HA.5 A475 0 a.1 5.1 as.0 48 22 1481 111 1.14 0. 3l 111 8.0 
45.0 5453 3437 8.57 3519 111.8 97.4 1567 6176 0 7.1 4.5 86.4 5381 19 lAd3 IOI 1.07 0. 36 I21 8.5 
50.0 boo0 3312 9.52 37113 117.9 92.4 lbA3 b2E.3 0 b.4 4.0 8A.8 5983 17 1722 98 1.01 0.40131 9.1 

---HP-P**B 

129 sn on 233 u 120Sa0”238U 

ah Fla EC# Em/w , k ETA LthXs6#RSU0W-CllW.P Cf’-LlEP-CfRQIEPUlXElA’ TAU E+REM--ENOtO(tM.l 
___I-__-~-_-____________-___-____________________-- 

1.0 12u 80 0.18 5181 17.4 724.3 0 0 0 180.0 150.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 240 1M) 0.37 7329 24.7 512.2 0 0 0 190.0 189.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 340 239 0.55 8978 30.2 418.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 480 319 0.73 10370 3.9 12.2 0 0 0 180.0 1m.o 0.0 0 0 0 0 0-w 0. 0 0 0.B 0 

..- 4.5 540 359 0.82 IlOaI 37.0 341.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 

5.0 Aou 399 0.9-z 11597 39.0 323.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.w 
5.5 AM 43 1.01 121b5 40.9 308.8 50 49 0 161.5 144.5 9.3 87 573 42 3495 36.21 
b.0 7% 479 1.10 127(8 42.7 295.7 194 A56 0 113.4 53.4 33.3 271 449 178 983 9.38 
b.5 7m 519 1.19 13223 44.5 2eA.l 210 1165 0 92.9 65.6 43.5 415 365 272 709 b.75 
7.0 040 %?4 1.28 13729 4b.2 273.8 329 1601 0 79.6 5515.2 50.2 53) 307 342 JB3 5.54 

7.5 900 598 1.37 14213 47.8 2b4.5 373 1979 0 A9.9 47.9 55.0 A37 W 39A 507 4.32 
8.0 9b0 b3a 1.47 Mb01 49.4 256.1 422 2310 0 62.5 42.5 58.8 750 230 Ul 454 4.31 
8.5 1020 b78 ISA 15135 59.9 248.4 162 2A62 0 56.5 38.3 b1.7 81b 204 479 415 3.94 
9.0 las0 718 1.b5 15576 52.3 241.4 4W 1861 0 51.7 34.9 b4.2 597 183 512 385 3.65 
9.5 1140 758 1.74 l&c6 53.8 235.0 533 3w3 0 47.b 32.1 AA.2 974 166 541 360 3.42 

10.0 1200 798 1.83 lb423 55.2 229.0 565 3xn 0 44.2 29.7 A7.9 1049 151 567 340 3.23 
10.5 IZAO 8.3 1.92 lb531 56.5 223.5 595 3499 0 41.2 27.7 69.4 1121 139 592 323 3.06 

0; 0 0 0.0 0 

0. 0 0 0.0 0 
0. I 11 0.0 0 
0. 3 lb 0.3 0 
0. 4 20 1.0 5 
0. 5 23 1.4 9 

0. A 2A 1.7 12 
0. A 20 1.9 lb 
0. 7 34 2.1 19 
0. 8 32 2.3 ?2 
0. 8 34 2.5 25 

0. 9 36 2.7 28 
0. 9 38 2.8 30 

0 38.6 25.9 70.7 1192 
0 36.3 24.3 71.8 1261 
0 34.3 23.0 72.9 1323 

0 30.9 20.6 74.6 HA2 
0 28.1 18.7 76.0 1592 
0 25.7 17.2 77.1 1720 
0 23.8 15.9 78.1 1547 
0 22.1 14.7 79.0 1973 

0 20.6 13.7 79.7 2058 
0 19.3 12.9 80.3 Z23 
0 18.2 12.1 80.9 234b 
0 14.1 9.4 83.0 2960 
0 11.5 7.7 84.2 me 

123 Al4 3l8 2;92 0. 10 39 3.0 33 
I19 A35 295 2.80 0. 10 41 3.1 35 
112 A55 283 2.69 0. 11 43 3.3 37 

W A53 2M 2.50 0. 12 4A 3.5 41 
88 728 248 2.34 0. 12 49 3.8 45 
80 Al !rdl 2.23 0. 13 51 4.0 49 
73 792 223 2.12 0. 14 54 4.2 33 
A7 022 213 2.92 0. 15 57 4.4 56 

A2 851 295 1.94 0. 16 A0 4.6 S 
57 879 197 1.87 0. 16 A2 4.0 A3 
54 907 190 1.30 0. 17 65 5.0 AA 
40 19% lb4 1.55 0. 21 77 5.8 w 
32 1157 HA 1.39 0. 25 88 A.5 91 

35.0 42W 2792 A.41 30929 103.2 122.4 1441 6129 0 9.7 b.5 85.1 4173 27 1272 133 1.26 0. 29 w 1.2 
40.0 4Em 3191 7.33 PloB 110.4 114.5 15% MO 0 8.4 5.6 85.8 rm 231384 i231.17 0. 52 109 7.8 
45.0 5100 35% 8.25 35lb2 117.0 la.0 lbb7 ANO 0 7.4 4.9 8A.3 5380 m 1492 115 1.09 0. 36 119 8.3 
50.0 MOO 3989 9.16 37113 123.4 102.4 1769 MbE 0 A.A 4.4 86.7 5982 18 1598 109 1.03 0. 39 129 8.9 

*v/u NV tw -- )*VlC Ilk - +i * * de, de. 6n nev kV )*v -- Wl I*v -(WC ntv - 
--------_- ----I ----------_-_ _______ - 
P=fYO.EcTll.E l=TyIGR m  fRDIILIxEIv)W3lE?l ~IYTDYamRCFlNSSL~ Elm 120% 
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Y337 136 X.2 on 12 c 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-___---______--_____----------------------- 

ATOMIC NUMBERS: ZP= 54. ZT= 6. ZC= 60. (Ndl 
NEUTRON NUMBERSI NP= S2. NT= 4. NC= 88. 

cIp**1/3= 5.143 AT+*l/3= 2.289 ELSCAT C 5 dce 
REDUCED MASS NUMBER= 11.03 AP+AT=AC-148. 

INTERACTION RADIUS RINT-il.17 fm RO- 1.50 fa 

MATTER HALF-DENSITY RADII Cfml: 
CP= 5.81 CT= 2.12 CT+CP- 7.93 C= 1.55 

n/u oABEc?lEawc c 

1.0 lab 11 0.2b 5872 
2.0 272 22 0.53 mob 
3.0 4ou 33 0.79 10175 
4.0 51) u I.& 11753 
4.5 b12 50 1.19 l24b7 

5.0 mo 56 1.32 13144 
5.5 748 bl 1.45 13787 
b.0 81b M 1.5914402 
b.5 ES4 72 1.72 14992 
7.0 952 77 1.85 Isdo 

k ElA ~JMXSWIS~F~BW-O~E’U’ (pcTEPiX’El4llEFf#RElA’ l&l E-E8Bl-Elll8PNLl 
-- 
2.4 51.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.4 3b.l 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.2 29.5 0 0 0 180.0 180.0 0.0 0 0 0 0.00 0. 0 0 0.0 0 
4.8 25.5 12 245 95 127.9 4.2 2b.l 413 131 

41: 
109 10.92 48b. 4 12 1.4 4 

5.1 24.0 23 b70 441 93.1 5.1 43.4 5lb 96 515 60 5.93 547. 4 12 1.5 4 

5.4 22.8 30 1018 718 75.1 4.0 52.5 605 75 598 4b 4.59 603. 4 12 l.b 5 
5.7 21.8 35 1293 945 63.3 4.3 58.3 687 bi bn 39 3.86 bb.4. b 18 1.7 5 
5.9 20.8 40 1521 1134 54.9 3.9 b2.6 7b4 52 742 24 3.40 719. b 20 1.7 6 
b.1 20.0 U 1713 1294 48.5 3.6 bS.7 840 44 810 al 3.07 779. 7 21 1.8 6 
b.4 19.3 45 187b 1431 43.5 3.3 68.2 913 39 875 28 2.82 839. 7 23 1.9 6 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.98 RT= 2.52 

COULOMB RADII Cfnl: 
RCP= 5.72 RCT= 2.51 RC=RCP+RCT= 8.24 

BSS-COULOMB POTENTIAL CMeVI: 
VC(rl=l.438*ZP+ZT/r for r>RC 
UC(r)-VO-Kcr**n for r<RC 
vo= 76.25 MeV K= .04421 nm2.871 
VC(RINTl= 41.7 HeV 

FISSION-TKE= 95. Ilev 
ASYHM. FISSION-TKE= 34. McV 

LIQUID DROP PARAMETERS: 
OAMMA= 0.891 tw/fm*+2 PROX-FACTOR= 17.41 n4v 
L-RLD=lOO (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 17.51 M&/Z**2 

MASS EXCESSES CMeV/c**23: 
PROJECTILEl -86.3 TARGET: 
COMPOUND NUCLEUS: -76.6 

0.0 

FUSION RELATED PARAMETERS: 
R-BARRIER=lO.il fm V<RBl= 42.8 MeV 
Q-VALUE= -9.7 nev 
L-CRITICAL= 53. 

7.5 loa 83 1.93 1bllQ b.6 18.6 52 2918 1549 39.5 a.0 70.3 935 35 940 26 2.P 692. 8 25 2.0 7 
8.0 1093 ES 2.121&639 b-8 18.0 55 2142 1653 36.1 2.8 71.9 1057 31 1093 25 2.4b 952. 9 2b 2.1 7 
8.5 1154 94 2.25 17153 7.0 17.5 59 2251 1745 33.3 2.b 73.4 1123 28 l&b 23 2.33 1w. 9 28 2.1 8 
9.0 1224 99 2.38 17653 7.2 17.0 b2 2347 1768 30.9 2.4 74.6 1198 26 1128 22 2.21 l&3. 10 27 2.2 8 
9.5 1292 105 2.51 18139 7.4 lb.6 M 2433 lM 28.8 2.3 75.6 1243 24 1193 21 2.11 1122. IO 31 2.3 8 

10.0 lab9 110 2.M 18613 7.b lb.1 67 2511 1591 27.0 2.1 76.5 1333 22 1252 20 2.03 1173. 11 32 2.3 9 
10.5 1425 llb 2.78 19075 7.8 15.7 70 2581 15lb 15.4 2.0 77.3 1407 21 1313 20 1.95 1232. II 34 2.4 9 
11.0 1496 121 2.91 19526 8.0 15.4 72 2b44 lU7 24.0 1.9 78.0 1477 19 la74 19 1.88 1281. 12 35 2.5 10 
11.5 I%4 127 3.04 19968 8.2 15.0 75 2702 1234 22.7 1.8 78.b l54b 18 1435 18 1.82 la39. 12 a7 2.5 10 
f2.0 1632 132 a.17 29400 8.4 14.7 77 2755 %!b 21.6 1.7 79.2 lb15 17 149b 18 1.76 1377. 13 38 2.6 10 

13.0 1768 la 3.44 21239 8.7 14.1 82 2W9 1224 19.6 1.6 80.2 1753 15 lb17 17 1.66 1503. 14 41 2.7 11 
14.0 1904 154 3.70 22Mb 9.0 13.6 8b 2929 1137 18.0 1.4 81.0 1893 14 1738 lb 1.58 1607. 15 U 2.8 12 
15.0 2U40 lb5 3.97 22826 9.3 13.2 R) 2998 1Dbl lb.6 1.3 81.7 2027 13 18s 15 1.51 In. lb 4b 2.9 12 
lb.0 2176 176 4.23 23581 9.6 12.8 94 305p 994 15.4 1.2 82.3 21s 12 1978 15 1.45 ma. 17 4u 3.0 ia 
17.0 2312 187 4.50 2Ul3 9.9 12.4 98 all2 9% 14.4 1.2 92.8 2301 II 2098 14 1.39 1922. 18 51 3.1 14 

18.0 2449 193 4.76 25OB 10.2 12.0 102 3159 88) 13.5 1.1 83.3 2uB 10 2217 14 1.34 2035. 19 53 3.2 14 
19.0 2594 210 5.02 25717 10.5 11.7 105 3201 F-37 12.7 1.0 83.) 2575 9 zR7 13 1.30 2133. 20 55 3.3 15 
20.0 27B z21 5.29 26391 10.8 11.4 109 3239 795 12.0 1.0 W.0 2711 9 24% la 1.25 p2& 21 55 3.4 lb 
25.0 34&l 276 6.61 29547 12.1 10.2 124 3383 b3b 9.4 0.8 85.3 3393 7 3050 11 1.10 2743. 26 79 3.8 18 
30.0 4068 331 7.93 32410 13.2 9.3 138 2475 I.39 7.7 0.6 86.1 4074 6 3b42 10 0.99 3215. 31 81 4.2 21 

35.0 4760 386 9.26 5563 14.3 8.6 151 3515 454 b.6 0.5 86.7 4RE 5 42% 9 0.94 3bb3. 36 92 4.5 
40.0 5440 Ul 10.58 37522 15.3 8.1 lb2 m  397 5.7 0.5 87.2 %24 4 4@21 8 0.M 4118. 41 102 4.8 
45.0 6129 496 11.99 39851 lb.2 7.b 173 3631 353 5.0 0.4 87.5 bllb 4 5109 8 0.79 4%7. 4b 113 5.1 
50.0 6900 551 13.22 42061 17.1 7.2 183 3bb5 al8 4.5 0.4 87.7 6797 3 5996 8 0.74 4979. 51 123 5.4 

Y3SS 136 XP on 16 0 lab x* 0” I6 0 136 Yr on lb 0 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-------^----------------------------------- 

ATOMIC NUMBERS: ZP= 54. ZT= 8. ZC= 62.4Sml 
NEUTRON NUMBERS: NP- 82. NT= 8. NC= 90. 

APt+l/3= 5.143 AT*+l/3= 2.520 ELSCAT C 6 des 
REDUCED MASS NUMBER- 14.32 AP+AT=AC=lSZ. 

INTERACTION RADIUS RINT=ll.43 fm RO= 1.49 fm 

MATTER HALF-DENSITY RADIX CfmlL 
CP= 5.81 CT= 2.42 CT+CP= 8.23 C= 1.71 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.98 RT= 2.78 

COULOMB RADII Cfmlr 
RCP= 5.72 RCT= 2.78 RC=RCP+RCT= 8.51 

BSS-COULOMB POTENTIAL CM&l: 
VC4rl=l.438+ZP+ZT/r for r>RC 
VClr)=VO-K*r*rn for r<RC 
vo= 99.43 MeV K= .07082 n-2.766 
VC(RINTl= 54.4 McV 

FISSION-TKE- 99. nev 
ASYMM. FISSION-TKE= 45. hv 

LIQUID DROP PARAHETERS: 
GAMMA= 0.894 MeV/fm**2 PROX-FACTOR= 19.22 MeV 
L-RLD= 97 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 13.58 n&/Z**2 

IIASS EXCESSES CMeV/cr*21: 
PROJECTILE: -86.3 TARGET: -4.7 
COMPOUND NUCLEUS: -74.5 

FUSION RELATED PARAMETERS: 
R-BARRIER=lO.BO fm V(RBl= 56.1 MPV 
Q-VALUE- -16.6 nd 
L-CRITICAL= 64. 

a/u Elm EC8 Bznlw P k ElA UWSlMS4%W43lW-L9 W-l.lEP-WElillEFWElA’ 1Ml E+5Dl-ENlBP)u1 
-- ----- -- 

1.0 13b 14 0.2b 5872 3.1 68.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 272 29 0.53 83u 4.4 48.1 0 0 0 159.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

40.0 

3.0 

5440 

408 

573 

D 

IO.53 

0.79 10175 

37522 19.8 

5.4 
4.0 544 57 1.05 11753 b.3 
4.5 612 M 1.19 12167 6.6 

5.0 baa n 1.32 

45.0 

13144 

6120 

7.0 
5.5 

b44 

749 

11.85 

79 

39351 

I.45 

21.0 

13787 7.3 
b.0 81b 86 1.58 14402 7.7 
6.5 m4 9a 1.71 14992 a.0 
7.0 552 

50.0 

100 

6800 

1.84 

716 

lab0 

13.17 

8.3 

7.5 

42061 

1020 

22.1 

107 1.98 16108 8.6 
8.0 1459 115 2.11 N&39 8.9 
8.5 1156 la 2.24 1715a 9.1 
9.0 1224 129 2.37 17653 9.4 
9.5 1292 136 2.50 18139 9.7 

10.0 lab4 143 2.63 18613 9.9 
10.5 1428 150 2.77 19075 10.1 
11.0 14% la 2.99 19% 10.4 
11.5 l5b4 lb5 3.w 19968 10.6 
12.0 1m in 3.16 20400 10.8 

13.0 1748 1% 3.42 21239 11.3 
14.0 1904 200 3.69 22Wb 11.7 
15.0 2040 215 3.95 22826 12.1 
lb.0 217b 229 4.21 23581 12.5 
17.0 2312 243 4.49 24313 12.9 

18.0 2449 259 4.74 23025 13.3 
19.0 258) 272 5.09 25717 13.6 
20.0 2720 28b 5.27 2&392 14.0 
25.0 34W %8 6.50 29517 15.7 
311.0 408l 429 7.90 32410 17.2 

35.0 4760 501 9.a 5953 19.5 

39.3 

32.1 30 

0 

690 

0 

429 

0 180.0 

94.0 

189.0 

6.7 

LO.8 

43.0 

0.0 

215 

4W 

0 

3747 

123 

0 

341 

493 

0 

30.4 

5.7 

39 

0.6 

l&34 

87.1 

720 

5435 

75.7 

5 

6.3 

4M4 

52.2 

34.0 

584 

lb 

96 

229 

574 
29.0 

67 

47 

129.8 

1321 

5.6 

957 

25.1 

43.8 

376 

5.7 

lb8 

55.1 

%2 

bb9 

10.1 

79 

230 

b50 
27.8 

3739 

53 

393 

15bO 

5.1 

1155 

0.5 

56.3 

87.5 

5.2 

blf6 

b2.4 

4 

150 

5ib6 

bb 721 
26.7 59 1761 1322 45.8 4.7 b5.6 827 57 788 
25.7 

9.6 243 

64 1923 

S22 

Nbb 

273 

43.8 

4.5 

4.3 

0.5 

68.1 

87.7 6796 

992 50 

4 Sb7 

853 

24.8 b9 2082 1599 39.7 3.9 70.2 976 u 917 
24.0 73 2212 lb99 3b.3 3.6 71.8 1049 49 979 
2a.3 78 2326 1608 33.5 3.4 73.3 llzo 24 1044 
22.7 82 2425 1519 31.1 3.2 74.5 1191 33 1101 
22.1 65 2519 1439 29.0 3.0 75.5 1262 33 1161 

21.5 W 2600 1247 27.2 2.8 76.4 1332 28 1221 
21.0 93 2b74 13X 25.5 2.6 77.2 1402 2b tzB0 
20.5 96 2741 1243 24.1 2.5 77.9 1471 25 1239 
20.1 99 2802 1189 22.8 2.4 78.6 1541 23 la93 
19.6 102 26% 1139 21.7 2.2 79.1 lb10 22 1457 

18.9 IW 2Rb 1051 19.7 2.0 80.1 1749 a 1574 
18.2 114 3041 976 18.1 1.9 81.0 l@b 18 lb90 
17.6 lz0 3114 911 lb.7 1.7 81.7 2m4 lb ISIb 
17.0 125 al78 654 15.5 1.6 82.3 2161 15 1921 
16.5 131) 3234 904 14.5 1.5 82.8 22H 14 2w 

16.0 135 3284 759 13.6 1.4 33.2 2435 13 2151 
15.6 139 3329 719 12.8 1.3 83.6 2572 12 2244 
15.2 lU 3369 683 12.1 1.3 84.0 2709 11 2339 
13.6 lb5 3521 54b 9.4 1.0 85.3 3391 9 2959 
12.4 la 3b27 455 7.8 0.8 8b.l 4973 7 3517 

11.5 200 3694 3’% b.b 0.7 86.7 4754 6 4031 

81 6.19 529. 4 12 1.6 5 

62 4.n 5s. 

0 

4 

0.00 

12 

0. 

1.7 

0 

5 
52 

0 

3.97 

0.0 

M2. 

0 

5 18 1.8 b 
4b 3.49 Ml. b 20 1.9 

151 

6 
41 

Il.62 

3.15 

474. 

754. 

4 

7 

12 

22 

1.5 

2.0 

4 

7 
38 2.89 8Ob. 7 24 2.1 8 

k-6 2.69 8b4. 0 26 2.2 8 
33 2.52 915. 9 28 2.3 9 
al 2.35 972. 9 27 2.4 9 
30 2.27 1022. 10 31 2.4 10 
28 2.1b 1079. 10 32 2.5 10 

27 2.09 1134. II 34 2.6 10 
26 2.00 1184. 11 a 2.7 I1 
25 1.93 1241. 12 37 2.7 11 
25 1.86 1288. 12 38 2.8 I2 
24 1.67 13% 13 40 2.9 12 

22 1.70 144b. 14 43 3.0 13 
21 1.62 154b. 15 45 3.1 I4 
20 1.54 lb44. lb 48 82 15 
19 1.48 1741. 17 51 3.3 lb 
19 1.42 1850. 18 53 3.5 lb 

18 1.37 1944. 19 56 3.6 17 
17 1.33 m37. 29 59 3.7 18 
17 1.23 2128. 21 61 3.8 19 
15 1.12 2600. 26 73 4.2 22 
13 1.01 3748. 31 84 4.7 25 

11 0.86 a904 41 106 5.4 
11 0.81 4281. 16 117 5.7 
10 0.76 4bW. 51 127 6.1 

12 0.93 3472. 36 96 5.0 

w/r lkv lw - w/c l/h - I mb mkdemk,dH rkvIlNlhv - WI iiev -tkv- kV - 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

*ccc*++*~**,******~**~***~~~*.*~*~~**~****~******~ 

w3S9 136 xe on 27 A1 

-_-____________-____----------------------- 
PARAMETERS INDEPENDENT GF BGNBARDING ENERGY 
____________-_______----------------------- 

ATGMIC NUNBERS: ZP- 54. ZT= 13. ZC= 67.(h) 
NEUTRON NUNBERS: NP= 82. NT= 14. NC= 96. 

AP*+l/3= 5.143 AT**l/3= 3.OGG ELSCAT <II de, 
REDUCED MASS NUtlBER= 22.53 AP+AT=AC=l63. 

INTERACTION RADIUS RINTti1.95 fm l?o= 1.47 fm 

MATTER HALF-DENSITY RADII Cfmlr 
CP= 5.81 CT= 3.05 CT+CP- S.86 C= 2.00 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.98 RT= 3.35 

COULONB RADII Cfml: 
RCP= 5.72 RCT= 3.32 RC=RCP+RCT= 9.05 

BSS-COULOHE POTENTIAL CMaVl: 
VC(r)=l.436+ZP*ZT/r for r>RC 
UCIr)=VO-K*rrrn for r<RC 
VO= 154.13 Pi& K= .13M2 0=2.622 
VC(RINT)- 84.4 MeV 

FISSION-TKE= 110. MeV 
ASYMM. FISSIGN-TKE= 69. tleV 

LIQUID DROP PARAMETERS: 
GAHMA= 0.898 MeV/fm**2 PROX-FACTOR- 22.56 MeV 
L-RLDa 91 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 8.76 M&/Z**2 

MASS EXCESSES CMcV/c**21: 
PROJECTILE! -86.3 TARGET: -20.6 
CG9lPOUND NUCLEUS: -65.7 

FUSION RELATED PARAMETERS: 35.0 4760 788 9.24 $563 29.1 18.7 329 4@32 295 6.5 I.1 86.8 4752 
R-BARRIER=lCl.76 fm V(RE)= 87.7 HcV 40.0 5440 901 10.67 3$522 31.2 17.5 355 4091 258 5.6 0.9 87.2 5433 
Q-VALUE= -41.3 MaV 45.0 6120 1014 12.00 39351 33.1 lb.5 378 41% 229 5.0 0.8 87.5 6114 
L-CRITICAL= 88. 50.0 6800 1126 13.34 42061 34.8 15.6 401 4173 204 4.5 0.7 87.8 bW4 

1.0 1% 23 0.27 5872 4.9 110.5 0 0 0 180.0 180.0 0.0 0 
2.0 272 45 0.53 83% 7.0 78.2 0 0 0 180.0 180.0 0.0 0 
3.0 408 68 0.80 10175 8.5 63.8 0 0 0 180.0 180.0 0.0 
4.0 544 90 1.07 11753 9.9 95.3 29 29b 98 124.2 10.5 27.9 3Oi 
4.5 612 101 1.24 124b7 10.5 52.1 51 774 491 91.4 11.3 44.3 439 

5.0 ha0 113 1.33 13144 11.0 49.4 44 1153 8% 73.9 10.2 53.1 544 
5.5 748 124 1.47 I3737 11.6 47.1 75 Mb2 1063 b2.4 9.2 50.8 M 
6.0 816 135 1.60 14432 12.1 45.1 8B 1719 1278 54.2 8.2 62.9 723 
6.5 881 144 1.73 14992 12.6 43.4 98 1936 1459 47.9 7.4 bb.1 803 
7.0 952 158 1.87 1% 13.0 41.8 1% 2121 1476 43.0 6.7 MI.5 881 

7.5 1029 169 2.00 lb108 13.5 40.4 114 2282 1377 39.0 6.2 70.5 957 
8.0 LOW 180 2.13 16639 13.9 39.1 121 2422 1271 s.7 5.7 72.2 1931 
8.5 11% 191 2.27 17153 14.4 37.9 123 254b 1215 32.9 5.3 73.5 1105 
9.0 lz4 203 2.44 17453 14.8 3b.8 135 2b5b 1145 33.6 4.9 74.7 1177 
9.5 1292 214 2.53 18139 15.2 35.9 141 2754 1087 28.5 4.6 75.7 1249 

10.0 1360 225 2.67 18613 15.6 35.0 147 B42 1933 26.7 4.3 7b.b 1329 
10.5 1428 237 2.80 19075 16.0 34.1 153 2922 994 25.1 4.1 77.4 1391 
11.0 14% 248 2.93 19526 16.3 33.3 159 29% 939 23.7 3.9 73.1 14bl 
11.5 15b4 259 3.07 19968 lb.7 P.6 lb4 3061 898 22.5 3.7 73.8 1531 
12.0 lb32 270 3.20 3400 17.1 31.9 lb9 3121 861 21.4 3.5 79.3 lb01 

13.0 1768 293 3.47 21239 17.8 30.7 lW 3229 7% 19.4 3.2 80.3 1740 
14.0 19M 315 3.73 22Q4b 18.4 27.5 139 3324 739 17.8 2.9 81.1 1879 
15.0 2340 323 4.00 22626 19.1 28.5 193 3100 b83 lb.4 2.7 81.8 2017 
16.0 2176 360 4.27 23541 19.7 27.6 2% 34b9 b45 15.3 2.5 32.4 2155 
17.0 2312 B3 4.53 24313 23.3 26.8 214 3531 Mn 14.3 2.3 82.9 2292 

13.0 2448 4@ 4.84 25325 20.9 26.1 227 3585 574 13.4 2.2 63.3 2437 
19.0 15&( 428 5.07 25717 21.5 25.4 233 3K34 543 12.6 2.1 a.7 2567 
20.0 27% 451 5.34 26392 22.0 24.7 237 3577 516 11.9 2.0 84.1 2704 
25.0 3404 563 6.67 29547 24.6 22.1 271 3813 413 9.3 1.5 85.3 3388 
38.0 4088 676 8.W 32410 27.0 29.2 3M 3953 344 7.7 1.3 86.2 4070 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

2.i 
3l: 

0 0.00 0. 0 0 0 0 0 
221 10.89 442. 4 13 1:s 4 

173 434 128 b.2b 495. 4 13 1.7 5 

1% 52b 99 4.83 546. 4 17 1.9 6 
111 bO4 34 4.0s 597. 5 10 2.0 7 
93 674 74 3.41 647. 6 22 2.1 8 
81 739 b7 3.26 6% 7 24 2.3 9 
71 801 61 3.4) 745. 7 2b 2.4 10 

63 861 57 2.79 798. 8 28 2.5 10 
57 920 542&‘34b.9r)2.611 
51 977 51 2.s 893. 9 32 2.7 12 
47 lCQ3 48 29% 939. 10 34 2.8 13 
43 1089 4b 2.25 985. 10 35 2.9 14 

40 1lU u 2.16 lcQ7. 11 37 3.0 I4 
37 11% 43 2.08 1081. 11 39 3.1 15 
35 1253 41 2.01 1133. 12 49 3.2 15 
33 13% 40 1.94 117b. 12 42 3.3 16 
31 1363 38 1.89 1237. 13 43 3.4 lb 

28 1166 26 1.78 1311. 14 Y  3.5 18 
a 1571 I 1.69 1403. 15 49 3.7 19 
23 1676 33 1.61 1492. lb 52 3.8 20 
21 1780 32 1.54 1581. 17 55 4.0 21 
m  1534 30 I.49 NM. 18 58 4.1 22 

18 1987 29 1.43 1753. 19 60 4.2 23 
17 a% 28 1.38 1837. 20 b3 4.4 24 
lb 2193 27 1.34 IPM. 21 bb 4.5 25 
12 2733 24 1.17 2313. 26 73 5.1 30 
10 3209 ‘22 1.06 2713. 31 90 5.6 33 

8 3712 20 0.97 3x8. 36 102 6.1 
7 4212 18 0.90 3423. 41 114 6.5 
b 4711 17 0.84 3757. 43 125 6.9 
bsm lb 0.79 4070. 50 135 7.3 

Y340 136 Xe on 40 Ca 

PARAMETERS INDEPENDENT OF BOVBARDING ENERGY 
__--_--___-____-________________________--- 

136 xe 0” 40 a 136 XI 09 40 54 

---I___---- -_----_---- --- 
a/u El48 Ecn EcnfK P k ETR LlSX~sauSpp-cII(P-LP (DiTEF’-(PET-QTEKMXElA’ TIY)  E-EREN+U~RL~ 

1.0 136 31 0.25 5372 6.8 170.1 0 0 0 lBo.0 139.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATONIC NUMBERS: ZP= 54. ZT= 20. ZC= 74.(W ) 2.0 272 62 0.49 83-A 9.6 la.2 0 0 0 lso.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NUMBERS: NP= 82. NT= 20. NC=102. 3.0 4m 93 0.74 10175 11.7 98.2 0 0 0 I%.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 

AP*+l/3= 5.143 AT*cl/3- 3.420 ELSCAT <17 de9 
REDUCED MASS NUVBER= 30.91 AP+AT=AC=l76. 

INTERACTION RADIUS RINT=l2.41 fm RO= 1.45 fm 

MATTER HALF-DENSITY.RADII Cfml: 
CP= S.Rl CT= 3.59 CT+CP= 9.40 E= 2.22 

4.0 544 124 0.99 11753 13.5 55.0 0 0 0 180.0 133.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 612 137 1.11 124b7 14.3 83.2 56 498 233110.1 17.1 35.0 323 239 326 253 8.40 457. 0 0 1.8 b 

5.0 m  155 1.24 13lU 15.1 76.1 82 939 602 35.9 16.0 47.0 )58 222 U2 174 5.77 501. 0 0 2.0 7 
5.5 748 170 1.36 13787 15.9 72.5 101 12% 933 71.4 14.3 54.3 569 1W 534 141 4.67 551. 5 19 2.1 8 
6.0 816 185 1.48 14402 16.6 69.4 117 1597 1154 61.3 12.7 59.3 bb7 149 611 122 4.02 593. 6 22 2.3 9 
6.5 884 201 1.61 14992 17.2 bb.7 131 1850 1118 53.9 11.4 b3.1 757 127 680 109 3.59 b44. 6 25 2.4 10 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 5.78 RT= 3. S5 

COULGME RADII ffml: 
RCP= 5.72 RCT= 3.84 RC=RCP+RCT= 9.57 

HSS-COULGMB POTENTIAL CMeVl: 
VC(r)=l.43Bi+ZP+ZT/r for r>RC 
VC(r)=VO-Krrr+n for r<RC 
VO= 226.52 MeV K= .21184 n=2.530 
VC(RINT)= 125.1 MeV 

7.0 952 216 1.73 1860 17.9 b4.3 144 2066 1038 48.1 10.4 a.0 341 111 743 99 3.27 68% 7 27 2.6 11 

7.5 1424 232 1.85 16108 18.5 62.1 156 pj3 969 43.5 9.5 43.3 922 93 BM 92 3.02 734. 8 29 2.7 12 
8.0 1088 247 1.96 16639 19.1 60.1 lb7 2416 WB 39.7 8.7 70.2 1003 88 8% 86 2.83 778. 8 31 2.8 13 
8.5 1156 263 2.1017153 19.7 53.3 177 25bl 555 a.5 8.1 71.8 1076 83 914 81 2.6 33.2. 9 33 3.0 14 
9.0 1924 278 2.22 17653 20.3 56.7 187 2689 807 33.8 7.5 73.1 1151 73 969 76 2.52 845. 9 35 3.1 15 
9.5 1292 294 2.35 18139 20.8 8.2 1% 2803 765 31.5 7.0 74.3 1225 67 10.29 73 2.40 907. 10 37 3.2 lb 

10.0 13M) 309 2.47 13613 21.4 53.8 205 2%6 727 29.5 6.6 75.3 1298 62 1071 70 2.33 949. 11 38 3.3 17 
10.5 1428 325 2.59 19075 21.9 52.5 213 2999 692 27.7 6.2 76.2 1371 57 lln 67 2.21 9%. I1 40 3.4 18 
11.0 1196 349 2.72 l952b 22.4 51.3 221 a 661 2b.l 5.8 7b.9 1442 54 1172 b4 2.13 lCQ7. 12 42 3.5 18 
11.5 15b4 355 2.8419943 22.9 54.1 229 3161 632 24.7 5.5 n.6 IS14 50 1221 62 2.06 1077. 12 43 3.6 19 
12.0 la2 371 2.96 24400 23.4 49.1 237 3232 b&5 23.4 5.3 73.3 1535 47 1270 b0 1.99 1117. 13 45 3.7 20 

FISSION-TKE= 127. MaV 
ASYMH. FISSION-TKE= 100. nev 

LIQUID DROP PARAMETERS: 
GAMMA= 0.909 McV/fm**2 PROX-FACTOR= 25.35 McV 
I-RLD= 82 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 6.47 MeV/ZriZ 

13.0 1768 402 3.21 21239 24.4 47.2 351 3357 
14.0 15w 433 3.4b 2iab 35.3 45.4 265 3445 
15.0 2040 464 3.71 2iC26 2b.2 43.9 278 3567 
16.0 2176 4% 3.95 235Bl 27.0 42.5 299 3639 
17.0 2312 525 4.20 24313 27.9 41.2 302 3710 

42 1347 57 1.s 1303. 14 48 3.9 21 
38 14b3 54 1.78 1378. 15 51 4.1 33 
35 Is7 51 1.M lY1. lb 54 4.2 24 
32 l&l 49 1.u 1442. 17 37 4.4 a 
30 1745 47 1.56 1522. 18 U 4.6 LX 

MASS EXCESSES CMcV/c**Zl: 
PROJECTILE: -8b. 3 TARGET: -33.0 
COMPOUND NUCLEUS: -49. b 

18.0 2444 5% 4.45 25025 28.7 40.1 313 3n4 
19.0 2581 587 4.69 25117 29.5 39.0 324 3831 
20.0 27% 618 4.94 26392 30.2 38.0 335 3332 
25.0 3404 773 6.18 29547 33.8 34.0 38( 4076 
31.0 4C@ 927 7.41 32410 37.0 31.0 427 4205 

559 21.3 
519 19.5 
484 18.0 
454 lb.7 
427 15.6 

4&I 14.6 
382 13.7 
363 12.9 
290 10.1 
242 8.3 

FUSION RELATED PARAMETERS: 
R-BARRIER=ll.l7 fm V(RB)= 130.8 “eV 
Q-VALUE= -b9.8 PWJ 
L-CRITICAL= 102. 

35.0 4760 1032 8.65 35053 40.0 23.7 4b7 4293 
40.0 5440 12% 9.88 37522 42.8 %.9 503 4367 
45.0 6124 1391 11.12 ml 45.4 35.4 537 4434 
50.0 6880 1545 12.33 439bl 47.8 24.0 399 4463 

-__I 
w/u rkv llev - w/c l/h - x 86 

207 7.0 
181 6.1 
lb1 5.4 
145 4.8 

d dn 

4.8 79.4 1726 
4.4 59.3 13th 
4.1 81.0 m  
3.8 81.7 2lU 
3.5 52.2 n82 

3.3 32.7 2420 
3.1 33.1 2554 
2.9 83.5 26% 
2.3 84.9 3381 
1.9 35.8 4465 

1.6 86.5 4747 
1.4 86.9 5429 
1.2 87.3 6110 
1.1 87.6 6791 

-I___ 
dudu w 

m  I@7 46 1.50 15%. 19 43 4.7 38 
26 1930 U 1.45 lbb7. 34 bb 4.8 39 
24 2921 43 1.41 1742. 21 68 5.0 3 
19 2476 37 1.23 2104. 24 81 5.7 s 
15 2925 33 1.10 2435. -3 94 6.2 40 

13 3370 31 1.01 2751. 35 lob 6.8 
11 3812 28 0.94 3066. 40 118 7.3 
10 4251 27 0.88 3530. u 179 7.7 
94489 25 0.83 3410. 49 I40 8.2 

--- 
rkv I !& -- “?3 lw -?kv- l&v - 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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**************+******++,+i,+,i 
#341 136 Xe on 56 Fe 

------_----_--___-------------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-_---__--___--__--------------------------- 

ATOMIC NUMBERS: ZP= 54. ZT= 26. ZC= 80. (He) 
NEUTRON NUMBERS: NP= 82. NT= 30. NCsl12. 

April /3= 5.143 AT**l/O= 3.826 ELSCAT <24 des 
REDUCED MASS NUMBER= 39.47 AP+AT=AC=192. 

INTERACTION RADIUS RINT-12.85 fm RO= 1.43 fm 

MATTER HALF-DENSITY RADII CfmlX 
CP=i 5.81 CT= 4.12 CT+CP= 9.93 c= 2.41 

EQUIVALENT SHARP SURFACE RAUII Cfmlr 
RP= 5.98 RT= 4.35 

COULOME RAUII Cfml: 
RCP- 5.72 RCT= 4.27 RC=RCP+RCT=lO.OO 

BSS-COULOMB POTENTIAL CtlcVl: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VCfr)=VO-K+rc*n for r<RC 
VO= 283.14 MeV K= .26379 n=2.489 
VC(RINT)= 157.1 MeV 

FISSION-TKE= 141. M&J 
ASYMM. FISSION-TKE= 124. MeV 

LIQUID DROP PARAMETERS: 
GAMNA= 0.905 M&‘/Cm**2 PROX-FACTOR= 27.39 NeV 
L-KC& 82 (ROTATING LIGlUID DROP LIMIT) 
STIFFNESS PARAMETER C= 5.11 MeV/Z*+2 

MASS EXCESSES TMeV/c+*21: 
PROJECTILE: -86.3 TARGET: -61.4 
COMPOUND NUCLEUS: -30.4 

FUSION RELATED PARAMETERS: 
R-BARRIER-II.56 fm V(RBJ= 164.0 MeV 
Q-VALUE= -117.3 flev 
L-CRITICAL= 118. 

134 I4 OR 56 R 136 X4 PD 56 Fe 

1.0 136 40 0.25 5872 a.7 221.1 0 0 0 180.0 180.0 0.0 0 
2.0 272 79 0.51 gab 12.3 156.3 0 0 0 lao.o 180.0 0.0 0 
3.0 4m 119 0.76 10175 15.0 127.6 0 0 0 180.0 180.0 0.0 0 
4.0 544 159 1.01 11753 17.4 110.5 21 50 0 198.6 13.7 10.7 110 
4.5 612 179 1.14124b7 18.4 104.2 82 b3Z 341 193.9 23.9 33.1 293 

5.0 b&l 198 1.24 13144 19.4 93.9 113 1494 727 32.1 21.1 43.9 437 
5.5 743 218 1.39 13787 20.3 94.3 138 1470 1043 ha.6 13.4 55.7 552 
6.0 81b 238 1.52 14402 21.3 94.3 159 1783 983 59.1 lb.3 M.4 b52 
6.5 ES4 2% 1.M i4992 22.1 Sb.7 178 2017 907 52.1 14.5 64.0 743 
7.0 952 278 I.77 ISO 23.0 63.6 194 2274 U3 4b.S 13.1 M.7 E9 

7.5 IOW 298 1.89 IblOB 23.8 80.7 210 2470 786 42.1 11.9 43.9 911 
8.0 1oBB 317 2.02 14639 24.5 73.2 224 2441 737 38.5 11.0 70.8 990 
8.5 1156 337 2.15 17153 25.3 75.8 237 2793 694 35.4 10.1 72.3 1068 
9.0 1224 357 2.27 17653 26.0 73.7 250 2927 656 32.8 9.4 73.6 1143 
9.5 1292 377 2.40 13139 26.7 71.7 2b2 3047 621 30.6 8.8 74.7 1213 

10.0 1360 397 2.53 18613 27.4 69.9 274 3156 590 23.6 8.2 75.7 1291 
10.5 1423 417 2.65 19975 23.1 43.2 235 325.3 542 26.9 7.8 76.5 13b4 
11.0 149b 436 2.73 19526 23.3 bb.7 29b 2342 53b 25.4 7.3 JJ.3 1436 
11.5 1554 456 2.90 199b3 29.4 65.2 306 3423 513 24.0 7.0 78.0 15lS 
12.0 lb32 476 3.03 201oo 30.1 b3.8 31b 3497 491 72.3 6.b 78.6 1579 

13.0 1768 516 3.8 21239 31.3 61.3 335 3429 453 20.7 6.0 79.6 lJ21 
14.0 1904 555 3.54 22Mb 32.5 59.1 353 3742 421 19.0 5.5 80.5 1861 
15.0 zow) 595 3.79 2232b 33.6 57.1 370 3339 393 17.5 5.1 31.2 2901 
16.0 2176 &5 4.04 23981 34.7 55.3 337 3924 368 lb.3 4.7 31.9 2140 
17.0 2312 674 4.29 24313 25.8 53.b 4O3 4OOO 347 15.2 4.4 32.4 22J9 

16.0 2443 714 4.5525025 36.8 52.1 413 4&b 327 14.2 4.1 32.9 2417 
19.0 2584 754 4.80 25717 37.3 50.7 432 4126 310 13.4 3.9 33.3 2565 
20.0 820 793 5.05 26392 38.8 49.4 U7 4190 2% 12.6 3.7 63.7 2693 
25.0 34W 952 6.31 29547 43.4 U.2 511 m  226 9.9 2.9 35.1 3379 
30.0 40W 1190 7.98 32410 47.5 40.4 549 m  196 8.1 2.4 65.9 4&3 

35.0 4760 1388 3.34 35453 51.3 37.4 621 4bl7 143 6.9 2.0 8b.b 474b 
40.0 5440 1537 10.10 37522 54.9 35.0 669 4bO 147 6.0 1.7 87.0 5428 
45.0 blzo 1735 11.36 39351 58.2 33.0 714 474b 131 5.3 1.5 87.4 6109 
50.0 bWl 1923 12.43 42061 61.3 31.3 757 4791 113 4.7 1.4 87.6 b790 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

424 124 1103 31.01 0. 4 15 1.3 4 
314 293 351 7.95 422. 4 15 1.6 5 

243 4OB 217 5.71 4b4. 4 11 1.8 7 
194 496 173 4.69 507. 5 20 2.0 8 
144 570 I55 4.07 543. 6 23 2.2 10 
141 635 139 3.45 599. 6 26 2.4 11 
123 694 127 3.34 b32. 7 23 2.6 12 

109 749 117 3.99 669. 3 30 2.7 14 
93 802 HO 2.39 710. 3 32 2.9 15 
88 652 IO4 2.73 750. 9 34 3.0 lb 
81 990 93 2.59 799. 9 36 3.2 17 
74 94a 94 2.47 829. 10 33 3.3 18 

b9 994 w 2.37 867. 10 40 3.4 19 
64 1039 a5 2.27 9%. 11 41 3.5 20 
60 lo&( 83 2.19 943. 11 43 3.6 21 
56 1128 31 2.12 980. 12 45 3.3 22 
53 1172 73 2.8 1017. 13 4b 3.9 23 

47 1253 74 I.53 lce9. I4 50 4.1 25 
43 1343 70 1.33 1153. 15 53 4.3 27 
39 1426 67 1.75 12% lb 56 4.5 29 
36 1509 b4 1.68 1300. 17 59 4.6 30 
33 1591 61 1.61 13% 17 62 4.8 32 

31 1673 59 1.55 1435. 18 65 5.0 33 
27 1753 57 1.50 1496. 19 67 5.1 35 
27 1624 55 1.45 w. 20 m  5.3 36 
21 2231 48 1.27 IWO. 25 83 6.0 42 
17 2621 43 1.14 2144. 39 96 6.7 43 

14 3907 40 1.04 2437. 34 IW 7.3 
12 3390 37 0.97 2688. 39 120 7.3 
11 3770 I 0.91 29% 43 131 8.3 
10 4147 33 0.86 3159. 49 143 8.3 

W342 136 X.2 on 63 Cu 

---_--___-___---__------------------------- 

PARAMETERS INDEPENDENT OF BOMEARDING ENERGY 

ATOMIC: NUMBERS9 ZP= 54. ZT= 29. ZC= 83. (Bif 
NEUTRON NUMBERS: NP= 82. NT= 34. NC=116. 

AP+rl/3= 5.143 AT**l/3= 3.979 ELSCAT <27 des 
REDUCED MASS NUMBER= 43.06 AP+AT=AC=l99. 

INTERACTION RADIUS R1NT~l3.02 fm RO= 1.43 fm 

MATTER HALF-I)ENSITY RADII Cfml: 
CP- 5.81 CT= 4.31 CT+CP=lO.l2 C= 2.48 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.98 RT= 4.53 

COULOMB RADII Cfmlr 
RCP= 5.72 RCT= 4.45 RC=RCP+RCT-10.17 

BSS-CGULOMB POTENTIAL CM&l: 
VC(rJ=1.438+ZP*ZT/r for r>RC 
VC(~)-V0-Kcr*rn for r<RC 
VO= 310.84 McV K= .28695 n=2.475 
VC(RINTJ= 173.0 MeV 

FISSION-TKE= 149. nev 
ASYNM. FISSION-TKE- 135. M&J 

LIQUID DROP PARAMETERS: 
GAMtlA= 0.905 McV/fm**Z PROX-FACTOR- 28.16 McV 
L-RLD= 80 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 4.73 PlcV/Z**2 

MASS EXCESSES CtleV/c**21: 
PROJECTILE: -86.3 TARGET: -65.2 
COMPOUND NUCLEUS: -20.0 

FUSION RELATED PARAMETERS: 
R-BARRIER=11.71 fn V(RBJ= 180.6 McV 
Q-VALUE- -131.5 nev 
L-CRITICAL= 120. 

136 XI 0” 43 cu 136 x4 0” b3 c4 

EL/u 8.M EPI ECl!lvC , k ETA lMXsawlWfU3(pcIIWU’(P-LTEP-WET+lEFWETA’ 1M.l E-EREH-8ilDf’~T 
__.-__--- ----_ ---- __-_------ -- ---- 

1.0 1x 43 0.25 5372 9.4 24b.b 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
20 272 86 0.50 F&b 13.3 174.4 0 0 0 180.0 lW.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 404 129 0.75 10175 16.3 142.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 544 172 1.0 11753 13.8 123.3 0 0 0 lw.o 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
4.5 612 194 1.12 12447 20.0 116.2 85 579 291 107.3 27.2 36.1 Zbb 344 2b1 

5.0 680 215 1.24 131U 21.1 110.3 121 1069 692 34.6 23.8 47.7 414 2M 332 
5.5 748 237 1.37 13737 22.1 105.1 149 1450 9U 70.4 20.7 54.3 533 215 474 
6.0 816 253 1.49 14402 23.1 100.7 172 1JJb 865 bO.6 13.2 59.7 636 180 549 
6.5 W 280 1.62 14992 24.0 96.7 193 2451 799 53.2 lb.2 b3.4 730 154 615 
7.0 952 r)l 1.74 155&l 24.9 93.2 212 2237 742 47.5 14.6 M.2 813 134 674 

7.5 1020 321 1.37 16103 25.8 90.0 229 2491 692 43.0 13.3 68.5 901 119 72.3 
8.0 1088 344 1.99 l&39 2b.b 87.2 245 2b70 M9 39.2 12.2 70.4 982 106 779 
8.5 1156 3b6 2.12 17153 27.5 34.) 259 2327 611 36.1 11.2 71.9 1060 96 828 
9.0 lZ24 387 2.24 17453 23.3 82.2 274 2967 5J7 33.4 10.4 73.3 1136 88 375 
9.5 1292 409 2.34 13139 29.0 80.0 287 3092 544 31.2 9.7 74.4 1211 31 921 

10.0 1360 431 2.49 18613 29.3 73.0 Jx) 3205 519 29.2 9.1 75.4 1185 75 9bb 
10.5 1423 452 2.bl 19075 30.5 76.1 312 m7 494 27.4 8.6 lb.3 1359 69 1010 
11.0 1494 474 2.74 19% 31.2 74.3 324 3399 472 25.9 3.1 77.1 1431 65 1053 
11.5 1% 4% 2.86 19968 31.9 72.7 335 3434 451 24.5 7.7 J9.8 1533 b! 10% 
12.0 lb32 517 2.99 p(oo 32.6 71.2 326 3561 432 23.2 7.3 73.4 15J5 57 1137 

13.0 1768 560 3.24 21239 24.0 68.4 367 3698 399 21.1 6.6 79.5 1717 51 1219 
14.0 1994 bLQ 3.4922044 35.2 45.9 387 3815 371 19.3 b.1 80.3 1858 46 1340 
15.0 2940 Mb 3.73 2282b 36.5 63.7 a 3917 346 17.3 5.6 31.1 1993 42 1380 
16.0 2176 689 3.96 ml 37.7 61.6 424 4006 324 lb.5 5.2 31.7 2137 39 1459 
17.0 2312 m  4.23 24313 33.8 59.3 U2 4ie4 395 15.4 4.9 52.3 2276 36 1537 

18.0 2443 775 4.44 250% 40.0 53.1 4% 4154 288 14.5 4.6 82.8 2414 34 1614 
19.0 234 313 4.73 25717 41.0 56.6 475 42,b 273 13.6 4.3 33.2 2563 31 lb91 
20.0 272-I 861 4.9324392 42.1 55.1 499 4272 259 12.3 4.1 83.6 2b91 29 1768 
25.0 3403 107b 6.22 29547 47.1 499.3 562 4465 247 10.0 3.2 35.0 3377 23 2144 
30.0 40W 1292 7.47 22410 51.6 45.0 625 4b% 173 3.2 2.6 35.9 4Ob2 13 2513 

35.0 4760 15o7 8.71 35053 55.7 41.7 ha 4727 148 7.0 2.2 86.5 4745 15 2878 
40.0 5440 1722 9.96 37522 59.6 39.0 755 4W3 129 6.1 1.9 37.0 5427 13 3239 
45.0 6110 1937 11.20=1 63.2 36.8 785 4392 115 5.4 1.7 37.3 6143 12 3597 
50.0 6800 2153 12.45 42061 bb.6 34.9 811 4909 103 4.0 1.5 87.6 6790 10 3953 

~35 8.52 407. 0 0 1.6 5 

249 5.95 448. 4 17 1.3 7 
202 4.34 49% 5 20 2.1 a 
175 4.19 529. 5 23 2.3 10 
Bib 3.74 570. b 26 2.4 11 
143 3.41 608. 7 23 2.6 13 

132 3.16 MB. 7 39 2.8 14 
124 2.95 693. 3 32 2.9 lb 
116 2.73 722. P 34 3.1 17 
110 2.M 7b0. 9 36 3.2 13 
105 2.52 793. 10 % 3.3 19 

101 2.41 3%. 10 40 3.5 20 
97 2.31 572. ,I 42 3.6 21 
93 2.23 909. 11 43 3.7 22 
90 215 939. 12 45 3.8 24 
87 2.o8 975. 12 47 3.9 25 

82 1.96 IOU. 13 3 4.1 27 
73 1.86 1111. 14 53 4.4 29 
74 1.73 1133. 15 5b 4.5 39 
71 1.70 1247. lb 59 4.7 32 
ha 1.63 1339. 17 b2 4.9 34 

bb 1.57 1373. 18 45 5.1 35 
b4 1.52 1437. 19 68 5.3 37 
62 1.47 1503. 20 71 5.4 38 
54 1.29 1197. 25 34 6.2 45 
43 l.lb 2072. 29 97 6.8 51 

u 1.06 2336. 34 109 7.4 
41 0.93 2377. 38 120 3.0 
39 0.92 2794. 43 132 3.5 
3b 0.87 3011. 47 143 9.0 

P&u mv mv - WIG I/h - II d Sk dtr 4undn mv mv mv - WI w -mv- mv - 
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+*****~.,,*CI***+*****~****.*********~**~*~******~~~ 

0343 136 X.3 on 92 MO 

PaRCKIETERS INDEPENDENT GF BGMBaRDING ENERGY 
___-_-______--______----------------------- 

ATOMIC NUMBERS: zP= 54. ZT= 42. ZC= 94.(Cm) 
NEUTRON NUNBERS: NP- S2. NT= SO. NC=l32. 

aP*r1/3= 5.143 4T+*l/3= 4.514 ELSCaT C42 de* 
REDJCED tlass NUMBER= 54.X8 aP+aT=aC=22s. 

INTERACTIGN RaUIUS RINT=13.60 fm RO= 1.41 fm 

MaTTER HALF-DENSITY RIIDII Cfmlz 
CP= 5.81 CT= 5.00 CT+CP=lO.sl C= 2.69 

EQUIVALENT SHaRP SURFACE RCIDII tfnl: 
RP= 5.38 RT= 5.2U 

CGULGMH RAUII Cfml: 
RC:P= 5.72 RCT= 5. OS RC=RCP+RCT=lO. SO 

Hss-COULOMB PGTENTIaL CM&l: 
VC(rl=l.43S+ZP*ZT/r for r>RC 
vc 1 r )=Vcl-K*r*+n for rCRC. 
WI= 425.20 MeV K= .3h2S& ~2.44’3 
VC<RINT)= 239.s MrV 

FISSION-TKE= 184. MeV 
asYMM. FISSION-TKE= 181. nov 

LIQUID DRGP PhRWETERF: 
GaMMa- 6.909 M&/fm+*2 PRGX-FACTOR= 30.72 McV 
L-RLD= 62 (ROTATING LIQUID UROP LIMIT) 
STIFFNESS PaRaMETER C= 3.74 MeV/Z++2 

mass EXCESSES CM~V/CW*~I: 
F’RUJECTILE: -8A.3 TaRGET: -87.5 
COMF’OUND NLICLELIS: 47.0 

FLlSION RELATED PCIRRMETERS: 
R-BARRIER=lZ.lY fm V(RB)= 250.7 MeV 
U-VALUE= -2X). 9 Me’, 
L-CRITIC:aL= 104. 

l3b XI 0” 52 lb 134x*on 92k 

---_ -_----_-_--- _~- 

ah Elm Ecm Ecam P t ETA LWSUWlsoFcscpaC(pLp W’-LTEPdPET4lBpIo(ETA’ 1W E-ERW-FNlElPlUT 

1.0 136 33 0.23 5872 12.0 351.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
2.0 272 110 0.Y 6lod 17.0 252.3 0 0 0 ml.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 4c8 lb3 0.69 lOI? 20.8 206.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 344 220 0.92 ll’pj3 24.0 178.b 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.3 bi2 247 1.03 124b7 25.3 la.3 I 161 0 142.2 41.1 18.9 as 327 5-2 989 17.41 0. 0 0 1.0 2 

3.0 bW 274 1.1413144 24.8 159.7 129 738 4a3102.1 37.b 38.9 284 39b 255 430 7.78 396. 2 14 1.4 3 
3.3 743 ~02 l.2b13787 28.1 152.3 173 1202 44o 82.7 31.7 48.7 4% 314 375 336 3.80 432. 4 19 1.7 7 
6.0 816 329 1.37 14402 29.4 143.8 2oB 1599 404 70.0 27.3 55.0 357 255 )63 280 4.82 4bJ. 5 22 2.0 9 
6.3 8&( 337 1.4914992 30.6 MO.1 238 1916 373 61.0 24.0 39.5 bb3 219 3ZS 245 4.22 302. b 23 2.2 11 
7.0 952 38) 1.40 lsjbo 31.8 133.0 264 2196 W 34.1 21.4 b3.0 763 185 39b 220 3.80 535. b 27 2.4 13 

7.5 1020 412 1.7216108 32.9 13O.4 289 2uB JM 48.6 19.3 65.1 853 lb7 &l 2Q2 3.48 371. 7 30 2.b 14 
8.0 1038 439 1.a lbb35 33.9 11.3 311 2bYJ 303 U.2 17.4 67.9 940 I48 701 187 3.22 b@. 8 32 2.8 lb 
8.3 1136 4bb 1.53 17133 35.0 122.3 332 2837 265 40.6 lb.2 b9.7 IO27 134 748 176 3.03 635. 8 34 2.9 18 
9.0 1224 494 2.C617453 34.0 119.0 351 3X13 269 3.3 13.0 71.3 1102 127 792 l&b 2.86 &9. 9 3b 3.1 19 

111 Kt3 139 2.72 659. 9 38 3.2 21 9.3 ,292 321 2.17 18139 37.0 113.9 370 3132 195 34.8 13.5 72.b 1181 

10.0 KG0 349 2.29 18613 38.0 112.9 387 32% 242 32.3 13.0 73.7 1257 
10.3 1428 3Jb 2.40 19073 38.9 110.2 404 3407 230 30.3 12.2 74.7 La.3 
11.0 14% m4 2.32 19526 39.8 107.7 420 3517 220 28.7 11.3 73.6 1407 
11.3 1% 631 2.63 19968 40.7 105.3 (36 X.17 210 27.2 10.9 76.4 1481 
12.0 l#2 b35 2,7320(oo 41.6 103.1 431 3709 202 25.8 10.4 77.1 1334 

13.0 lJb9 713 2.54 21239 43.3 59.0 479 3872 1% 23.3 9.4 78.3 lb98 
14.0 190) lb8 3.20 22W U.9 53.4 3% 4011 173 21.3 8.6 79.3 l&41 
13.0 2O4O 823 3.43 22826 4.3 92.2 532 4132 lb1 19.7 7.9 80.2 1983 
lb.0 2176 878 3.66 z581 48.0 89.3 337 4223 151 18.2 1.3 (10.9 2123 
17.0 2312 533 3.69 24313 49.3 8b.b WJ 4231 142 17.0 b.8 81.5 2263 

18.0 2448 988 4.12 25025 50.9 84.2 tQ3 4414 134 13.9 6.4 82.0 2W 
19.0 meC lo43 4.56 23717 32.3 81.9 b24 u88 127 15.0 b.0 82.3 2%2 

103 874 151 2.35 723. 10 10 3.4 z !  
55 913 144 2.49 762. 10 42 3.5 24 
89 951 139 2.39 794. 11 43 3.7 23 
83 PBB 134 2.30 82b. 12 43 3.8 26 
?a lo24 125 2.23 953. 12 47 3.9 28 

70 10% 122 2.w 913. 13 30 4.2 30 
63 1143 115 1.98 976. 14 33 4.4 32 
37 1232 110 1.89 lcrs. 1s 36 4.b 34 
33 1295 105 I.80 1087. 16 39 4.8 17 
49 1344 la, 1.73 1142. 17 b2 3.0 39 

43 1429 97 1.67 1203. 18 b3 3.2 40 
42 1493 5-3 1.61 1257. 19 b8 3.4 42 

20.0 2720 lo% 4.58 26392 33.7 79.9 645 4% 121 14.1 3.7 82.9 2681 39 133b 90 1.56 3309. 20 71 3.5 44 
25.0 3400 13J2 3.72 295)7 bO.0 71.4 741 4WJ 97 11.0 4.4 84.5 3370 30 lab4 79 1.35 1%. 24 8) 6.4 v 
30.0 4C80 Mb b.0 32410 65.7 65.2 626 457b m  9.0 3.6 83.3 4455 24 2168 71 1.21 ,792. .a 97 7.1 44 

33.0 4JbO 1921 8.01 35053 71.0 b0.4 903 5096 b? 7.4 3.1 86.2 4740 20 24b4 6 1.11 mlb. 23 lo5 7.7 
40.0 3440 2153 9.13 37322 73.5 3b.3 574 31% b0 b.b 2.7 86.7 5422 18 2m 60 1.03 2219. 37 lz0 8.3 
43.0 6120 24b9 10.30 3961 80.3 33.2 1041 5251 3.3 5.5 2.4 87.1 6105 13 xl44 34 0.1 Hlb. 41 1n a.5 
50.0 b#J 2744 11.44 42061 84.5 m.3 1103 3313 48 3.2 2.1 87.4 67% 14 3325 53 0.91 2m. 4b 143 5.4 

#344 134 Xe on 10H As 

PaRaMETERS INDEPENDENT GF SGMSaRDING ENERGY 
__------__^------__------------------------ 

aTOMIC NUMBERS: ZP- 54. ZT= 47. ZC=lOl.(Mdl 
NEUTRON NUMBERS: NP= 82. NT= 61. NC=143. 

w**1/s= 5.143 PITx*l/B= 4.762 ELSCaT C52 des 
REDUCED Mass NUMBER= 60.20 aP+aT=aC=244. 

INTERaCTION RaDIlJs RINT=l3.s7 fm RO= 1.46 fm 

MATTER HCILF-DENSITY RADII C fm3~ 
CP= 5.81 CT= 5.32 CT+CP=ll.l3 C= 2.78 

EBUIVaLENT SHaRP SURFaCE RaDII Cfml: 
RP= S.YS RT= 5.50 

COLILC@lB RAG1 I c fml: 
RC:P= 5.72 RC:T= 5.34 RC=RCP+RC.T=ll.O.&. 

BsS-C.GULUMB POTENTIaL CMcVl: 
VC(rl=l.438*ZP+ZT/r fop r>RC 
VC. (r )=VO-K+r**n for r<RC 
vu= 464.99 MeV K= .3sce3 n=2.443 
VC(RINTl= 263.1 MeV 

FISSION-TKE= 197. nev 
GSYMM. FISSION-TKE= 196. Rev 

LIWIC! DROP PaRaHETERS: 
GaMWa= 0.901 MdV/fm*+Z PRGX-FACTOR= 31.47 MeV 
L-RLD= 55 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PaRaMETER C.= 3.45 Mcv/z*+2 

Ma% EXCESSES CHcV/c+~21: 
PROJEC:TILE: -86.3 TaRGET: -87.6 
COMPOLIND NUCLEUSI 7L. 1 

FUSION RELaTED PaRaMETERS: 
R-BaRRIERs12.42 fm V(RB)= 274.4 MeV 
N-VALUE= -249.9 MeV 
L-CRITICaL= 98. 

EL/u El& EC?l EWVC v k EM LlMISUWsmSW-C?lCW.P CP-lTEP~El-I?TElWXElA’ WJ E-EREN--ENlOF’l(lT 
---------_-------_----------------_--I------ _-_--- ____- -----. I 

1.0 ta 40 0.23 3372 13.2 3B.b 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 272 120 0.Y 83% 18.6 B2.b 0 0 0 180.0 180.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
3.0 4m 181 0.69 10175 22.8 ao.7 0 0 0 lm.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 344 241 0.92 11753 26.3 lW.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.3 612 271 1.03 12167 27.9 188.4 M 170 0 142.4 32.6 18.8 71 341 73 1114 17.88 0. 0 0 0.8 2 

3.0 &I ml 1.14 13lU 29.4 178.7 144 JM 93b102.2 43.0 38.9 273 4O7 241 XU 7.95 371. 3 14 1.3 5 
3.5 748 331 1.26 13787 30.9 170.4 194 1247 324 62.7 35.6 48.b 42b 222 $33 376 3.92 403, 4 19 L.b 7 
6.0 Bib 351 1.37144O2 32.3 lb3.1 233 lb49 297 70.1 30.4 55.0 351 265 Ul 313 4.92 439. 3 22 1.9 9 
6.3 881 391 1.49 14992 33.6 136.7 266 1989 2J4 61.0 26.6 59.3 b39 225 511 274 4.30 44% 6 25 2.2 I2 
7.0 952 421 l.bOl33kd 34.8 151.0 294 2280 234 34.1 23.7 62.9 758 194 370 2,b 3.87 500. 6 28 2.4 14 

7.3 Ion, 431 1.72lblm 36.1 143.9 323 2332 237 48.7 21.4 65.7 84V 171 b23 22b 3.8 531. 7 30 2.b lb 
8.0 1088 482 1.m l&35 37.2 141.3 344 2733 222 44.2 19.3 47.9 936 132 670 210 3.29 561. 8 32 2.8 18 
8.3 1156 512 I.9417133 38.4 137.1 371 2547 B5 40.b 17.5 69.7 1019 137 714 157 3.09 531. 8 34 2.9 19 
9.0 1224 342 2.ob 1745.3 39.3 133.2 353 31h) 158 37.3 lb.3 71.3 1oW 125 733 lab 2.92 623. 9 36 3.1 2, 
5.3 1252 572 2.17 18135 40.6 129.7 413 3273 187 34.8 13.4 72.6 1178 114 795 t7b 2.77 b32. 5 38 3.2 f3 

10.0 134O 442 2.25 lm13 41.6 la.4 433 3414 178 32.3 14.4 73.7 1253 105 832 lb8 2.M b83. 10 10 3.4 24 
10.3 1428 &32 2.4O 19073 42.7 123.3 432 35u) lb? 30.3 13.5 74.7 1330 % 868 lb1 2.32 711. 10 42 3.3 26 
11.0 14% 62 2.32 19ub 43.7 120.3 470 364 lb2 zB.8 12.7 75.6 l4C6 91 901 155 2.44 738. 11 43 3.7 23 
11.3 1364 692 2.63 19968 44.6 117.8 487 3759 134 27.2 12.0 Jb.4 1475 83 938 1m 2.35 768. 11 43 3.8 29 
12.0 

14.0 

lb32 

1% a43 

722 2.732o(oo 

3.20 2xw 

43.6 

49.3 

113.4 

lob.8 

3O4 

5M 

385( 

4169 
13.0 2O4O 5’Ki 3.43 22626 31.0 103.2 395 4294 
lb.0 2176 963 3.M 

13.0 

23581 

1768 

32.7 

783 

99.9 

2.97 212?5 

623 

47.3 

44M 
17.0 

110.8 

2312 

% 

1023 

4O24 

3.69 24313 34.3 96.9 b49 4ml 

18.0 2448 1oBl 4.12 23O23 33.9 54.2 674 4587 
19.0 2W 1144 4.35 23717 37.4 91.7 698 4bb4 
20.0 mo 12v4 4.58 26392 5B.9 89.4 722 4J24 
25.0 3400 1x6 3.72 29547 b5.a 79.9 829 4997 
30.0 4OW 1806 6.86 32410 ?=2.1 73.0 924 5173 

127 21.4 9.4 J9.3 1839 a 1100 125 2.02 

144 

944. 

25.8 

14 

11.4 

5.3 

77.1 

4.4 

1552 

36 
118 

m  

19.7 

972 

8.7 

143 

90.2 

2.27 

1981 

797. 

39 1162 

12 

123 

47 

1.52 

3.9 

959. 

‘r0 

13 J6 4.6 38 
III 18.2 8.1 m.9 

137 

2122 

23.4 

34 lp3 

10.3 

117 

78.3 

1.81 

lb?? 

IOm. 

71 

lb 

1037 

39 

136 

4.8 

2.14 

41 
101 

832. 

17.0 

13 

7.5 

50 

81.3 

4.2 

2262 

33 

50 lzw 112 1.?7 1061. I7 b2 5.0 43 

w 13.9 7.0 82.0 24o2 4b 131 108 1.N) 1112. 17 b5 5.2 45 
93 15.0 6.6 82.3 2541 43 14m 104 1.M lx?. 18 be 3.4 47 
89 14.1 b.2 82.9 2679 41 143J 101 1.39 1211. 19 71 3.6 49 
71 11.0 4.9 84.3 3369 31 1737 88 1.38 1444. 24 84 b.4 58 
35 9.0 4.0 85.3 4055 mm? 75 1.24 1658. 28 % 7.1 M 

30 7.b 3.4 86.2 4739 21 22Jb 72 1.13 1858. 32 loo 7.8 
U b.6 2.9 0b.J 3422 18 mB 67 1.M 2019. 9 120 8.4 
39 3.9 2.6 87.1 6104 lb 2796 43 0.58 ml. 4, 131 9.0 
35 3.2 2.3 87.4 bJ8b 14 3z62 35 0.93 2351. 43 142 5.3 

25.0 4Jb0 2107 8.01 35053 77.9 67.6 1011 32% 
40.0 3440 24m 9.13 ma a.3 b3.2 lop0 3392 
43.0 bKB 2JO9 10.29 39651 88.3 39.b 1144 5465 
30.0 be00 Ml0 1l.U 4zdbl 93.1 5.5 1233 9523 

hV/u lkv ntv -- twJIc llfa -- 4 d wb de!, der de RV bV ntv -- “W tkv +I+ MN - 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

****c***+*~****+***~*~~~*~*********~~******~**~~~~ 
w345 136 Xe on 140 cc 

_____-____----__--------------------------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATGMIC NUMBERS: ZP= 54. ZT= 58. ZC=ilZ. 4 1 
NEUTRON NUIIBERS: NP- 82. NT- 82. NC-164. 

cIpc*i /3- 5.143 AT**1/3- 5.192 
REDUCED MASS NUMBER= 66.99 AP+AT=AC=276. 

INTERACTION RADIUS RINT-14.34 fm RO= 1.39 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 5.81 CT= 5.87 CT+CP=ll.69 C= 2.92 

EQUIVALENT SHARP SURFACE RADII Cfnl: 
RP= 5.98 RT= 6.04 

COULOHB RADII Cfml: 
RCP= 5.72 RCT= 5.82 RC=RCP+RCT=ll.54 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.438+ZP+ZT/r for r>RC 
VC(r)=VO-K+r**n for r<RC 
VO= 550.21 MeV K= .40915 n-2.440 
VC(RINT)= 314.2 MeV 

FISSION-TKE= 229. McV 
ASYMM. FISSION-TKE= 228. MdJ 

LIQUID DROP PARANETERS: 
GAMMA= 0.891 MeV/fm++Z PROX-FACTOR= 32.73 MeV 
L-RLD= 30 (ROTATINO LIQUID DROP LIMIT1 
STIFFNESS PARAMETER C= 3.04 M&/Z**2 

MASS EXCESSES CileV/ci*21: 
PROJECTILE: -86.3 TARGET: -88.2 
COMPOUND NUCLEUS: 152.4 

FUSION RELATED PARAMETERS: 
R-BARRIER=12.80 fm V(RB)= 326.7 MaV 
Q-VALUE= -326.9 MeV 
L-CRITICAL= 19. 

1.0 1% 69 0.2 5872 15.1 4P393.2 0 0 
2.0 n-2 138 0.44 83x 21.3 348.7 0 0 
3.0 4w 207 0.66 10175 26.1 284.7 0 0 
4.0 544 27b 0.88 llm 30.2 24b.b 0 0 
4.5 bl2 310 0.99 124b7 32.0 232.5 0 0 

5.0 680 345 1.10 13144 33.7 22%5 143 57b 
5.5 748 379 1.21 13787 35.4 210.3 210 1114 
b.0 816 414 1.32 144O2 37.0 201.3 260 1561 
b.5 8W 448 1.43 14W2 38.5 193.4 301 1910 
7.0 552 483 1.54 15660 39.9 184.4 338 22M 

7.5 1020 517 1.65 lb144 41.3 NO.1 371 2544 
8.0 1oBB 552 1.W lbk3P 42.7 174.4 WI1 27% 
8.5 11% JBb 1.87 17153 44.0 lbP.2 429 3007 
9.0 1224 b21 1.96 17653 45.3 lb4.4 4sb 3199 
9.5 1252 b25 2.09 18139 16.5 lbo.0 481 3371 

10.0 13&O bfQ 2.20 Mb13 47.7 156.0 50( 3524 
10.5 142O 724 2.31 19075 488.9 152.2 527 3b6.5 
11.0 14Pb 759 2.42 19526 SO.0 148.7 549 3794 
11.5 1544 7% 2.53 19968 51.2 14!4.4 570 3910 
12.0 lb32 823 2.63 2WOO 52.3 142.4 WO 401b 

13.0 1768 8P7 2.85 21219 54.4 13b.8 628 42M 
14.0 1901 Pbb 3.07 22046 56.5 131.8 bbs 43N 
15.0 2010 lO35 3.29 22826 58.4 127.3 bW 45% 
lb.0 2176 1101 3.51 2681 60.4 123.3 732 4b2P 
17.0 2312 1173 3.73 24313 62.2 119.6 763 4737 

18.0 2448 1242 3.95 25025 b4.0 llb.2 793 4333 
19.0 ZsBl 1311 4.17 25717 9.8 113.1 822 1919 
20.0 272O 1380 4.39 26392 67.5 110.3 850 4Wb 
25.0 3400 1725 5.49 2f547 75.4 P8.b 978 5289 
30.0 4080 2070 b.59 32410 82.b 90.0 1WI 5(85 

35.0 4760 2414 7.69 15053 8p.3 E3.4 1193 5621 
40.0 5440 2739 8.78 375.22 95.4 78.0 Ii38 5729 
45.0 6110 31O4 9.88 35351 101.2 73.5 1376 5810 
50.0 6800 3449 10.98 42061 lob.7 69.7 HZ8 5575 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 NO.0 MO.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
0 NO.0 MO.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 NO.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

11 113.9 58.2 33.0 292 478 lb9 737 9.77 332. 2 13 0.7 2 
10 90.2 8.9 U.9 373 375 297 SO7 b.bP 342. 3 18 1.2 5 
9 75.b 38.4 52.2 510 3% 389 410 5.10 3%. 4 21 1.6 3 
8 b5.4 a.2 57.3 b2b 254 4b2 354 4.65 418. 5 24 1.9 11 
8 57.8 29.3 61.1 730 222 521 315 4.15 443. 6 27 2.1 14 

7 51.8 26.3 M-1 815 1% 573 287 3.78 473. 7 29 2.3 lb 
7 47.0 23.9 bb.5 915 173 b19 2bb 3.49 4W. 7 3.7 2.6 19 
b 43.0 21.8 b8.5 1001 LB 4&O 248 3.27 526. 8 34 2.7 21 
b 39.7 20.1 70.2 1063 141 bW 2M 3.08 553. 8 3b 2.9 23 
5 36.8 18.7 71.6 1163 129 735 222 2.P2 SW. 9 33 3.1 25 

5 34.4 17.4 72.8 1241 119 769 211 2.78 601. 10 39 3.2 27 
5 32.2 lb.3 73.9 1318 110 802 202 2.44 b2P. 10 41 3.4 29 
5 30.3 15.4 74.8 1394 102 833 1% 2.55 bn. 11 43 3.5 30 
4 28.b 14.5 75.7 1468 Pb 861 187 2.4b bB1. 11 45 3.7 32 
4 27.1 13.8 76.4 1542 90 893 181 2.38 7c6. 12 4b 3.8 24 

4 24.6 12.5 77.7 1688 80 951 170 2.23 7%. 12 SO 4.1 37 
4 22.4 11.4 78.8 1832 72 lo& lb0 2.11 an. 13 53 4.3 40 
3 20.7 10.5 w.7 1974 66 1099 153 2.01 848. 14 56 4.5 43 
3 19.1 9.7 80.4 2116 bO 1111 Mb 1.52 8pJ. 15 59 4.7 4b 
3 17.8 9.0 81.1 z57 55 llb3 MO 1-W 936. lb 61 5.0 49 

3 lb.7 8.5 81.7 2397 51 1213 134 1.77 983. 17 b4 5.1 51 
2 15.7 8.0 82.2 is?h 48 1262 130 1.71 lO24. 18 b7 5.3 54 
2 14.8 7.5 82.6 2675 45 1311 125 1.65 1063. 19 m  5.5 56 
2 11.5 5.8 84.2 m  34 1547 IO3 1.43 1274. 23 33 b.4 66 
1 9.4 4.8 85.3 4462 28 1775 98 1.29 1455. 27 95 7.1 76 

1 8.0 4.1 84.0 4737 23 1996 w 1.17 lb31. 31 107 7.8 
1 6.9 3.5 84.5 5429 20 2213 91 1.09 17Pb. 25 118 8.4 
1 6.1 3.1 8b.P blM 17 2427 78 1.02 1944. 39 129 9.0 
1 5.5 2.8 37.3 b784 lb 2637 73 0.96 2O87. 43 MO 9.5 

#346 136 Xe on 154 Se 

____________-_____------------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
______-_--_____--___----------------------- 

ATOMIC NUMBERS: ZP= 54. ZT= 62. ZC=116. 4 7 
NEUTRON NUMBERS: NP= 82. NT= 92. NC=174. 

APi++ /3= 5.143 AT**l/3= 5.360 
REDUCED MASS NUMBER= 72.22 AP+AT=AC=290. 

INTERACTION RADIUS RINT=14.52 fm RO= 1.38 fm 

MATTER HALF-DENSITY RADII tfml5 
CP= 5.81 CT= 6.09 CT+CP=ll.PO C= 2.97 

EQUIVALENT SHARP SURFACE RADII Efml~ 
RP- 5.98 RT= 6.25 

COULOMB RADII Cfml: 
RCP= 5.72 RCT= 6.00 RC=RCP+RCT=11.72 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=1.438rZP*ZT/r for r>RC 
VC(r)=VO-K*r+*n for r<RC 
VO= 579.11 McV K= .41415 n=2.441 
VC(RINT)= 331.6 McV 

FISSION-TKE= 240. HeV 
ASYMtl. FISSION-TKE= 239. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.884 MeV/fmi*2 PROX-FACTOR= 33.03 MeV 
L-RLD= 19 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2.91 McV/Z++2 

MASS EXCESSES CMeV/cr*Zl: 
PROJECTILE: -86.3 TARGET: -72.1 
COMPOUND NUCLEUS1 188.1 

FUSION RELATED PARAMETERS: 
R-BARRIER=12.96 fm V(RB)= 344.4 MeV 
G-VALUE= -346.6 MeV 
L-CRITICAL= 0. 

1.0 1% 72 0.22 5U72 15.8 527.2 0 0 
2.0 272 1u 0.44 8a-A 22.3 372.8 0 0 
3.0 408 217 045 10175 27.4 304.4 0 0 
4.0 544 289 0.87 11753 31.6 263.6 0 0 
4.5 612 325 0.98 124b7 33.5 248.5 0 0 

5.0 680 351 1.09 131U a3 235.8 145 54O 
5.5 748 397 1.2O 13787 37.0 224.8 218 1096 
6.0 81b a 1.31 144O2 38.7 215.2 272 195B 
b.5 881 4bP 1.42 14PP2 40.3 2O5.8 31b 1950 
7.0 952 sob 1.52 15s5O 41.8 199.3 355 2x3 

7.5 1020 542 1.43 14108 43.3 192.5 391 2575 
8.0 lea 578 1.74 1bNP 44.7 a.4 423 ZIPP 
8.5 11% bi4 1.85 17153 4b.l NO.8 453 3053 
9.0 1224 650 1.96 17653 47.4 175.7 4Ol 3252 
9.5 UP2 4% 2.07 1139 48.7 171.0 508 343O 

10.0 1360 722 2.18 18413 SO.0 lM.7 ra 3590 
10.5 1428 758 2.29 I%75 51.2 lb2.7 557 3735 
11.0 14% 7% 2.4O 1996 52.4 158.9 580 Z&b 
11.5 lSb4 831 2.50 19968 53.b 155.5 601 3937 
12.0 lb32 W 2.61 XMOO 54.7 152.2 62) 4497 

13.0 1768 939 2.83 212-37 57.0 lY.2 bbs 4292 
14.0 190( 1011 3.05 m46 9.1 140.9 703 445P 
15.0 2WO WE3 3.27 2%-Z% (1.2 134.1 74O 4@4 
lb.0 2176 1156 3.43 23561 b3.2 131.8 774 4730 
17.0 2312 1228 3.70 24313 65.1 127.9 8)8 4842 

18.0 2448 1J)o 3.92 2tOi5 67.0 124.3 839 4P41 
19.0 2s4 1372 4.14 2!B17 b8.9 120.9 870 SWJ 
20.0 272O 1444 4% 263P2 70.6 117.9 900 5110 
25.0 34w 18Ob 5.44 29517 79.0 105.4 lO3O 5413 
30.0 4M 21b7 b.33 32110 86.5 96.2 1154 5616 

0 5B.b 31.3 b0.7 72S 227 506 344 4.24 0. 6 27 2.1 15 

0 52.5 28.0 b3.8 821 199 551 309 3.65 0. 7 29 2.3 17 
0 47.6 25.3 bb.2 912 176 Ml 286 3.Y 0. 7 31 2.5 20 
0 43.5 23.2 b8.2 998 158 Ml 267 3.32 0. 8 33 2.7 22 
0 10.1 21.4 69.9 1407 144 bW 251 3.13 0. 8 35 2.9 24 
0 37.2 19.8 71.4 1161 131 713 238 2.% 0. 9 37 3.1 ‘II 

0 34.7 18.5 72.6 1239 121 74b 227 2.82 0. 9 39 3.2 22 
0 32.6 17.3 73.7 1316 112 777 217 2.70 0. 10 41 3.4 31 
0 a.6 lb.3 74.7 1392 104 807 ?oB 2.59 0. 10 43 3.5 33 
0 a9 15.4 75.5 1467 97 8% 201 2.50 0. 11 u 3.7 35 
0 27.4 14.6 76.3 1541 91 W 194 2.41 0. 11 16 3.8 :3b 

0 24.8 IL2 77.b lb37 81 919 182 2.26 0. 12 49 4.0 4O 
0 22.7 12.0 78.7 1831 73 971 172 2.14 0. 13 52 4.3 43 
0 20.9 11.1 W.6 lP73 b7 1021 lb3 2.04 0. 14 55 4.5 47 
0 19.3 10.3 80.3 2115 bl 1070 1% I.% 0. 15 58 4.7 49 
0 18.0 9.6 81.0 22% 56 1118 150 1.84 0. lb 61 4.9 52 

0 lb.8 8.9 81.6 2396 52 11b5 1u 1.w 0. 17 b4 5.1 55 
0 15.8 8.4 82.1 2535 49 1212 139 1.73 0. 18 b7 5.3 57 
0 14.9 7.9 82.5 2b74 4b 12'9 134 1.67 0. 19 b9 5.5 60 
0 11.6 6.2 84.2 3365 35 1478 117 1.45 0. 23 82 6.3 71 
0 9.5 5.1 85.2 4052 28 1449 105 1.30 0. 27 94 7.1 81 

35.0 4760 2328 7.62 mm3 93.5 89.1 1244 57x0 0 8.1 4.3 86.0 4737 23 1895 96 1.19 0. 31 1% 7.8 
40.0 5440 2889 8.71 37522 99.9 83.4 1364 5868 0 7.0 3.7 86.5 5420 20 2Q% w 1.10 0. 35 117 8.4 
45.0 6120 3250 9.8(139851 104.0 78.6 149 5952 0 6.2 3.3 86.9 blO2 18 2794 83 1.40 0. 39 128 8.9 
50.0 6800 2611 10.89 42061 111.7 74.6 1545 MN9 0 5.5 2.9 87.2 6784 lb 2489 78 0.97 0. 43 138 9.5 

0 MO.0 le7.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 NO.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 16x0 180.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
0 NO.0 NO.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

0 116.7 b4.1 31.7 189 491 153 325 10.35 0. 2 13 0.b 1 
0 91.8 49.6 U.l 3b4 a 282 5m b.91 0. 3 18 1.2 5 
0 76.8 41.2 51.b 502 314 375 444 5.34 0. 4 21 1.5 9 
0 bb.4 35.5 5b.8 biQ 2b4 U7 382 4.76 0. 5 24 1.8 12 
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w347 13b Xe on lb5 Ho 

-____--__---__----------------------------- -----__ ___~ - 

PARAHETERS INDEPENDENT OF BOMBARDING ENERGY n/u Eue Ecll Ecwx , k ETA UWsrmyIsmSW-C?lWW WiTEP-WEl-Sl~ElA’ TW E~EN-EHlEIPlllT 
__-__--__---__----_______L__________ ------- ------------------_--- -______- --___- 

ATOMIC NUMBERS: ZP= 54. ZT= 67. ZC=121.( ) 
NEUTRON NUMBERS: NP- 82. NT= YS. NC=180. 

AP*Il/3= 5.143 ATr*l/3= 5.485 
REtiUCEO MASS NUMBER= 74.55 AP+AT=AC=301. 

INTERACTION RADIUS RINT=14.b5 fm RO= 1.38 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 5.81 CT= 6.25 CT+CP=lZ.Ob C= 3.01 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.Y8 KT= 6.41 

COULOMB RADII Cfml: 
RCP= 5.72 RCT= b.15 RC=RCP+RCT=ii.BH 

BSS-COULOtiB POTENTIAL IMcVlr 
VC(r)=1.438*ZPrZT/r for r>RC 
VC(r)=VC+K*r+xn for rCRC 
VO= b17.32 MeV k= .42356 n=2.444 
VC(RINT)= 355.1 McV 

FISSION-TKE= 256. MeV 
ASYMM. FISSION-TKE= 253. MeV 

LIUUID DROP PARAMETERS: 
CiAMMA= 0.887 HsV/fm*+2 PROX-FACTOR= 33.55 t%eV 
L-RLn= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C* 2.83 MeV/Z+rZ 

MASS EXCESSES CtlcV/c**23: 
PROJECTILE: -8b. 3 TARGET: -63.7 
COMPOUNLI NUCLEUSa 221.5 

FUSION RELATED PARAMETERS: 
R-BARRIER=l3.05 Cm V(RB)= 36Y.0 Rev 
Q-VALUE= -371.6 MeV 
L-CRITICAL= 0. 

1.0 136 75 0.21 5872 lb.3 w.7 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
2.0 Z-2 149 0.42 8% 23.1 402.8 0 0 0 1m.o 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 40% 224 0.63 10175 28.2 328.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 544 244 0.84 11753 32.6 2S4.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.03 0. 0 0 0.0 0 
4.5 612 35 0.94 124b7 34.6 268.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 b80 373 l.oJ 131U 36.5 iW.8 115 317 0 131.5 i7.8 24.3 12(, 560 94 1170 13.79 0. I 11 0.2 0 
5.5 748 410 1.15 13787 33.2 242.9 2W 905 0 99.9 56.5 40.1 314 434 242 bb4 7.75 0. 3 lb 1.0 4 
6.0 816 447 1.26 144O2 39.9 232.6 265 1394 0 82.5 46.1 4.7 464 352 345 512 5.97 0. 4 20 1.4 7 
6.5 88) 185 1.36 14992 41.6 pJ.5 314 lml 0 70.8 39.3 54.6 540 2% 423 432 5.04 0. 5 23 1.7 10 
7.0 952 5.22 1.47 ISW 43.1 215.3 357 2161 0 b2.2 34.4 58.9 700 252 486 381 4.44 0. 6 26 2.0 13 

7.5 lmo 559 1.57 1bloB 44.7 208.0 395 244a 0 5.6 30.7 b2.2 800 m,  53p 344 4.01 0. 6 29 2.2 lb 
8.0 1088 596 1.68 lbb39 4b.1 201.4 429 2736 0 50.3 27.7 M.9 894 194 585 317 3.69 0. 7 31 2.4 19 
8.5 1156 63) 1.78 17lS3 47.5 195.4 4bl 29M 0 45.9 25.3 67.1 982 174 627 2% 3.43 0. 8 33 2.6 21 
9.0 1224 671 1.89 17651 48.9 189.9 491 3183 0 42.3 23.3 K&9 1066 1% bb4 277 3.22 0. 8 35 2.8 24 
9.5 12% 706 1.99 18139 50.3 181.8 520 3371 0 39.2 21.5 70.4 1144 I44 699 262 3.05 0. 9 37 3.0 26 

10.0 n&3 7M 2.10 18613 51.6 180.2 544 3s41 0 36.5 20.1 71.8 1228 132 732 249 2.90 0. 9 39 3.2 23 
10.5 1428 783 2.20 19075 52.8 175.8 572 3694 0 34.2 18.8 72.9 1% 122 763 nS 2.77 0. 10 II 3.3 30 
11.0 l49b Bzo 2.31 19526 54.1 171.8 59b 2823 0 32.1 17.7 73.9 1382 114 793 za 2.45 0. 10 42 3.5 32 
11.5 lSb4 851 2.41 19968 5.3 NE.0 620 3960 0 30.3 16.1 74.8 l45B 104 U2 219 2.55 0. 11 44 3.6 34 
12.0 lb32 8% 2.52 204m 56.5 lb4.5 M2 4077 0 1.7 15.8 75.6 1533 99 849 212 2.4b 0. II 4b 3.7 35 

13.0 1744 969 2.73 21239 9B.8 158.0 685 4232 0 5.0 14.3 71.0 lb@J 88 PO2 1% 2.31 0. 12 49 4.0 40 
14.0 19W 1044 2.94 ?iWb 61.0 152.3 726 4459 0 23.7 13.0 78.2 1425 79 953 187 2.18 0. 13 52 4.2 43 
is.0 alo 1118 3.152isb 43.1 147.1 7b4 4bl2 0 21.8 12.0 79.1 19bU 72 1002 178 2.07 0. 14 a 4.5 47 
16.0 2176 1193 3.36 23501 b!i2 142.4 ml 474b 
17.0 2312 1267 3.37 24313 67.2 138.2 @% 48b4 

18.0 2448 1342 3.78 250.25 69.2 134.3 869 4969 
19.0 Et?4 1416 3.99 25717 71.1 Is.7 901 W 
20.0 2m 1491 4.20 26392 72.9 127.4 932 5147 
25.0 3W 18b4 5.25 29547 81.5 113.9 1075 W 
30.0 ueo 2237 6.30 32410 89.3 104.0 1200 5681 

35.0 47m 2609 7.35 35053 96.5 96.3 1314 5831 
40.0 5440 2582 8.40 37572 la.1 90.1 1418 5944 
45.0 6120 3395 9.15 39851 109.4 84.9 1515 bCW 
50.0 bW0 3728 IO.50 420bl 115.3 80.6 lb07 bit@ 

0 20.2 11.1 79.9 2110 M lo49 170 1.98 0. IS 58 4.7 50 
0 18.8 10.3 8o.b 2251 61 IO95 lb3 1.89 0. lb 61 4.9 5.3 

0 17.6 9.6 81.2 2391 57 1141 157 1.82 0. 17 63 5.1 56 
0 lb.5 9.1 81.7 .2s31 $3 1185 151 1.76 0. 18 M 5.3 s 
0 15.6 8.5 42.2 2671 49 1229 14b 1.70 0. 18 69 5.5 bl 
0 12.1 6.6 63.9 33U 37 1440 127 1.47 0. 22 82 b.3 72 
0 9.9 5.4 85.0 4050 30 1642 113 1.32 0. 27 I 7.0 82 

0 8.4 4.6 85.8 4735 25 1837 IO4 I.20 0. 30 lo5 7.7 
0 7.3 4.0 86.4 5118 22202e 96 1.12 0. 24 116 8.3 
0 6.4 3.5 @&8 (101 19 2216 9-l 1.04 0. 38 127 8.9 
0 5.7 3.1 87.1 b733 I7 24oI 85 0.99 0. 42 137 9.4 

R348 136 Xe on 181 Ta 

__-_-_____-_-__-____----------------------- 

PARAPKTERS INDEPENDENT GF BOMBARDING ENERGY 
------------------------------------------- 

ATOMIC NUMBERS: ZP- 54. ZT= 73. ZC=127. ( ) 
NEUTRON NURBERS: NP= 92. NT=lOS. NC=190. 

AP**l/s= 5.143 AT**l/B= 5.b57 
REDUCED MASS NUMBER= 77.65 AP+AT=AC=317. 

INTERACTION RADIUS KINT=14.84 fm KO= 1.37 fm 

MATTER HALF-DENSITY RADII Cfnli 
CP= 5.81 CT= 6.47 CT+CP=lZ.ZS C= 3.Ob 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP- 5.9S RT= b.b2 

COULOMB AAnII Cfnl: 
RC:P= 5.72 RCT= 6.35 RC=RC:P+RCT=12.08 

BSS-COULOMB POTENTIAL tHeV1: 
VCtr)=1.438+ZP+ZT/r fav r-?RC 
VC(r)=VO-Klr**n for riRC 
VO= bb1.01 MeV K= .43003 n=2.448 
VC(RINT)= 3X2.0 McV 

FISSION-TKE= 276. MeV 
ASYMM. FISSION-TKE- Zb9. MeV 

W&D DROP PARAMETERS: 
- = 0.885 MeV/fm*+2 PROX-FACTOR= 34.04 MeV 

L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARARETER C= 2.72 M&/Z++2 

MASS EXCESSES CMeV/c*+21: 
PROJECTILE: -86.3 TARGET: -4b.0 
COMPOUNtt NUCLEUS: 274.0 

FUSION RELATED PARAMETERS: 
R-BARRIER=l3.19 fm V(RB)= 397.1 MeV 
GI-VALUE- -40b.3 MeV 
L-CRITICAL= 6. 

136 x1 0” 181 14 136 Kr on 181 la 

a/u f.lB Ecn EOWK P k ETA UW.sowIWlSWOlCfW fP-LTW-U'El-8lEFWETA' IW E-ESEU--EUXW(uT 

1.0 136 78 0.20 m72 17.0 620.7 0 0 
2.0 272 155 0.41 8306 24.0 438.9 0 0 
3.0 4m 233 0.61 10175 29.4 zu.4 0 0 
4.0 544 311 0.81 11753 34.0 310.4 0 0 
4.5 612 249 0.91 124b7 3b.0 292.6 0 0 

5.0 680 me 1.02 13144 38.0 277.6 bE lib 
5.5 748 427 1.12 13787 39.8 2M.7 191 729 
6.0 816 4bb 1.22 11102 41.6 253.4 261 1247 
6.5 W 505 1.32 14992 43.3 243.5 31b l&5 
7.0 952 544 1.42 15% U.9 234.6 343 2060 

7.5 1020 582 1.52 16108 16.5 226.7 404 2385 
8.0 1oBB 621 I.63 lb&39 48.0 219.5 U2 2b70 
8.5 1155 bbO 1.73 17153 499.5 212.9 47b 2920 
9.0 1224 699 1.83 17b53 51.0 206.9 SW 3143 
9.5 1292 7% 1.93 18139 52.3 201.4 539 3342 

10.0 1360 m  2.M 18613 53.7 196.3 568 3522 
10.5 1418 815 2.13 19075 55.0 191.6 595 W4 
11.0 1496 ffl 2.24 19526 56.3 187.2 621 3831 
11.5 1x4 853 2.34 19968 51.6 a.0 Mh 39b4 
12.0 1632 932 2.U ZWbl 59.8 179.2 670 4CW 

13.0 1768 1W 2.M 21239 b1.2 172.2 716 43O7 
14.0 Im4 1087 2.85 zwb b3.5 us.9 75.9 44% 
15.0 2940 1165 3.05 22826 65.8 160.3 800 4bS7 
lb.O 2176 1242 3.25 m1 67.9 18.2 839 4794 
17.0 2312 1320 3.44 24313 70.0 150.5 876 4923 

18.0 244S 1398 3.M 25025 72.1 Mb.3 911 ‘5095 
19.0 25&( 1475 3.86 23717 74.0 142.4 945 5134 
20.0 2720 1W 4.07 2b392 76.0 138.8 978 5223 
25.0 3400 1941 5.06 29!%7 84.9 124.1 1129 5663 
a.0 4M 2330 b.10 a410 93.0 113.3 12b2 5790 

35.0 47&l n1e 7.11 as 100.5 lo4.9 1382 5951 
40.0 5440 31W 8.13 3752 107.4 98.1 1492 bO73 
45.0 6120 3494 9.15 39851 113.9 92.5 1595 6167 
SO.0 bSO0 3883 lo.lb 42061 120.1 87.8 1692 6242 

0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 lm.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 1m.o lm.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 190.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

0 152.3 lW.1 13.9 52 623 33 2193 24.69 0. 1 9 0.0 0 
0 IoB.4 b5.3 35.8 2b4 482 200 815 8.85 0. 3 15 0.7 2 
0 88.3 52.0 45.9 428 388 313 597 6.47 0. 4 19 l.2 6 
0 75.2 43.8 52.4 542 312 397 494 5.35 0. 5 23 1.6 10 
0 65.8 33.1 57.1 677 27S 444 4% 4.M 0. 6 25 1.9 13 

0 58.6 33.8 b0.7 781 i39 519 386 4.18 0. b 24 2.1 lb 
0 52.8 30.4 b3.6 877 211 566 351 3.83 0. 7 30 2.3 19 
0 48.2 27.7 6.9 967 169 608 328 3.55 0. 8 32 2.5 21 
0 44.3 25.4 67.9 l(M 170 b4b 3O7 3.32 0. 8 34 2.7 24 
0 41.0 23.5 69.5 1137 155 bm 290 3.14 0. 9 36 2.9 2b 

0 3.1 21.9 70.9 1218 142 713 275 2.98 0. 9 38 3.1 23 
0 35.7 20.5 72.2 1297 131 743 263 2.81 0. IO 40 3.2 31 
0 33.5 19.2 73.2 1374 122 772 252 2.72 0. 10 42 3.4 33 
0 31.6 18.1 74.2 1450 114 800 242 2.62 0. 11 43 3.5 3J 
0 29.9 17.1 75.0 1525 107 827 23 2.52 0. II 45 3.b 37 

0 27.0 15.5 76.5 1673 55 878 218 2.36 0. 12 4e 3.9 41 
0 24.7 14.1 77.7 1819 85 %?b 2C4 2.23 0. 13 51 4.1 u 
0 22.7 13.0 78.7 1963 77 973 1% 2.11 0. 14 54 4.4 4 
0 21.0 12.0 79.5 2105 71 loie 186 2.02 0. 15 57 4.6 51 
0 19.5 11.2 80.2 2247 65 106; 179 1.93 0. lb M 4.8 55 

0 18.2 10.4 80.9 2384 60 110) 172 1.86 0. lb b3 5.0 58 
0 17.1 9.8 81.4 252% 56 114b lb5 1.79 0. 17 b5 5.2 61 
0 lb.1 9.2 81.9 2bb7 53 llrn l&a I.73 0. 18 bS 5.4 0 
0 12.5 7.2 83.7 3360 40 12x6 139 1.50 0. 22 81 b.2 75 
0 10.3 5.9 e4.9 4048 39. 1574 124 1.34 0. 26 93 7.0 86 

0 8.7 5.0 83.7 4733 27 1756 113 1.22 0. 33 IO‘ 7.6 
0 7.5 4.3 86.2 5417 23 1933 Los 1.13 0. 34 11s 8.3 
0 b.b 3.8 86.7 6100 20 2107 98 1.04 0. 33 126 8.8 
0 5.9 3.4 87.0 673-2 18 2278 92 1.0 0. 42 124 9.4 
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***~****C*****************************~*********~~“~~~~‘ 

%349 136 Xc on 197 Au 13b XI 0” 197 Au 136 xc 0” 197 Au 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-_----_____-_L__-___----------------------- 

ATOHIIC NUMBERS: ZP= 54. ZT= 79. ZC=l33. ( ) 
NEUTRON NUMBERS: NP= 82. NT=llS. NC=200. 

AP+*l/B= 5.143 AT**1 /3= 5.819 
REDUCED MASS NUWBER= SO.46 AP+AT=AC=333. 

INTERACTION RADIUS RINT=lS.Ol fm RO= 1.37 fn 

MATTER HALF-DENSITY RADII Cfml: 
CP= 5.81 CT= 6.68 CT+CP=l2.49 E= 3.11 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 5.98 RT= 6.83 

COULOMB RADII Cfml: 
RCP= 5.72 RCT= 6.55 RC=RCP+RCT=12.27 

BSS-COUL@MB POTENTIAL CM&l: 
VC(r)=l.438*ZP+ZT/r for r>RC 
Vc(r)=VO-K*r+rn for rCRC 
VO= 703.74 MeV K= .43416 re2.454 
VC(RINT)= 408.6 MeV 

FISSION-TKE= 296. HeV 
ASYMM. FISSION-TKE= 285. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.883 MeV/fm**2 PROX-FACTOR= 34.48 MeV 
L-RLI)= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFYESS PARAMETER C= 2.63 M&/Z**2 

MASS EXCESSES CNeV/c*+Zl: 
PROJECTILE: -86.3 TARGET: -28.6 
COHPOUND NUCLEUS: 33S. 3 

1.0 136 80 0.20 5672 17.6 b71.7 0 0 
2.0 272 lb1 0.39 8mb 24.9 475.0 0 0 
3.0 4@ 241 0.59 10175 a.5 387.8 0 0 
4.0 544 322 0.79 11753 35.2 335.9 0 0 
4.5 612 362 0.89 124b7 37.3 316.7 0 0 

5.0 be3 402 0.98 13144 39.3 m.4 0 0 
5.5 748 u3 l.c.9 13787 41.3 286.4 170 540 
6.0 816 483 1.18 14402 43.1 274.2 253 IOBB 
6.5 88) 523 1.28 14992 44.9 2b3.5 314 1551 
7.0 952 563 1.38 19560 4b.b 253.9 3bb 1941 

7.5 1020 bO3 1.48 1bloB 48.2 245.3 411 ml 

0 1m.o 180.0 0.0 0 
0 180.0 180.0 0.0 0 
0 180.0 180.0 0.0 0 
0 180.0 180.0 0.0 0 
0 180.0 1m.o 0.0 0 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.m 0. 0 0 0.0 0 

0 0 0 0.00 0. 0 0 0.0 0 
534 I55 1035 10.54 0. 2 14 0.0 0 

0 180.0 180.0 0.0 0 
0 118.6 76.4 30.7 214 
0 9k.7 58.b 42.7 389 
0 80.0 4.7 50.0 531 
0 69.6 42.0 55.2 b53 

0 61.7 37.1 59.1 761 
0 8.5 33.3 62.2 abo 
0 xl.5 30.2 M.7 552 
0 16.4 27.7 66.8 1041 
0 42.9 25.5 68.6 1125 

0 39.9 23.7 70.1 1207 
0 37.3 22.2 71.4 1287 
0 35.0 20.8 72.5 1365 
0 33.0 19.6 73.5 lU2 

427 28l 703 7.10 0. 3 18 0.8 3 
3% 371 563 5.71 0. 5 n 1.3 8 
299 u2 485 4.91 0. 5 25 1.6 11 

259 499 432 4.37 0. 6 27 1.9 15 
228 548 3933.98 0.7302.118 
204 591 363 3.67 0. 7 3-2 2.4 21 
la3 b29 339 3.43 0. 8 34 2.6 23 
lb7 64 319 3.23 0. 9 36 2.7 26 

153 b9b 3M 3.ob 0. 9 33 2.9 28 
141 726 288 2.92 0. IO 39 3.1 31 

8.0 1088 
8.5 1156 

bu 1.1 la39 49.8 237.5 451 2591 
b84 1.U 17153 51.3 230.4 488 2&b 
724 I.77 17653 52.8 223.9 523 3Q92 
7b4 1.87 18139 54.2 217.9 555 3fin 

Bo5 1.97 18b13 55.6 212.4 586 3492 
$45 2.07 19075 57.0 207.3 615 3663 
885 2.17 19526 59.4 202.5 b43 3819 
925 2.2b 19x% 59.7 198.1 bb9 3961 
965 2.36 20400 61.0 193.9 655 4W2 

9.0 1224 
9.5 1292 

10.0 1360 
10.5 1428 
11.0 14% 
11.5 1sb4 
12.0 lb3 

131 754 276 2.79 0. 10 41 3.2 33 
122 781 2b5 2.68 0. 11 43 3.4 3s 
I14 807 zs 2.58 0. 11 45 3.5 37 

101 857 239 2.41 0. 12 48 3.8 41 
91 904 225 2.27 0. 13 51 4.0 45 
82 948 213 2.16 0. 14 54 4.3 49 
75 991 203 2.05 0. 15 57 4.5 52 
69 1033 195 1.97 0. 15 59 4.7 56 

0 31.2 18.5 74.4 1518 

0 28.1 lb.7 A.9 lbb? 
0 25.6 15.2 77.2 1813 
0 23.6 14.0 78.2 19% 
0 21.8 12.9 79.1 2101 
0 20.3 12.0 79.9 2243 

0 18.9 11.2 80.5 2384 
0 17.8 10.5 81.1 2524 
0 16.7 9.9 81.6 26M 
0 13.0 7.7 83.5 3356 
0 I0.b b.3 84.7 404b 

0 9.0 5.3 Es.5 4732 
0 7.8 4.6 86.1 5416 

M 1073 187 1.89 0. lb b2 4.9 59 
MI 1113 180 1.82 0. 17 65 5.1 62 
56 1152 174 1.76 0. 18 b7 5.3 b5 
42 1338 150 1.52 0. 22 80 b.1 78 
24 1515 135 I.36 0. 26 92 b.9 W 

13.0 1768 104b 2.5b 21239 63.4 186.3 743 43Z2 
14.0 1934 ll2b ,2.76 22+4b 65.8 179.5 769 4520 
15.0 au0 1207 2.55 2XJb 68.2 173.4 Lu2 WI 
lb.0 2176 1287 3.15 235Bl 70.4 167.9 873 4841 
17.0 2312 1368 3.35 24313 72.6 162.9 912 4973 

18.0 2448 lua 3.54 25025 74.7 158.3 949 w91 
19.0 2581 1529 3.74 25717 76.7 154.1 985 SIR 
20.0 2720 16o9 3.94 26392 78.7 150.2 10~0 5291 
25.0 301 mu 4.92 29547 es.0 134.3 1179 5550 
3.0 U80 2414 5.91 32410 96.4 122.6 1319 5889 

35.0 4160 281b 6.89 35053 104.1 113.5 1445 b%O 
40.0 5440 3218 7.88 37522 111.3 lob.2 1561 6188 

28 l&S 123 1.24 0. M 103 7.5 
24 1851 II4 1.15 0. 34 II4 8.2 
21 ml3 106 1.07 0. 37 124 8.7 
19 2173 led 1.01 0. 41 1% 9.3 

FUSION RELATED PARAMETERSI 
R-BARRIER=13.32 fin V(RB)= 424.8 MeV 
Q-VALUE= -453.3 MeV 45.0 blrn 3621 8.86 39851 118.0 lM).l 1669 6288 0 b.9 4.1 8b.b bOB 
L-CRITICAL= 0. 50.0 b600 4023 9.34 42061 124.4 95.0 1771 b3b8 0 b.l 3.6 86.9 b781 

i4350 136 Xe on 208 Pb 136 XI 011 ZOB pb 136 XI on 208 Pb 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

__-_-__- -----__-_------_------ _-----------_-_-----_____ 

ah aAB Ecn EC?UM: , k ETA l.WsawISVU3W~8P-LP W-LTEP-CPEl-OTEFWElA’ 1N.J E+REN--ENmlCLT 

ATOMIC NUMBERS: ZP= 54. ZT= 82. ZC=l36. ( ) 
NEUTRON NUMBERS: NP= 82. NT=l26. NC=208. 

APr+l/3= 5.143 AT**1/3= 5.925 
REDUCED MASS NUMBER= 82.23 AP+AT=AC=344. 

INTERACTION RADIUS RINT=l5.13 fm RO= 1.37 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 5.81 CT= 6.82 CT+CP=l2.63 i?= 3.14 

EQUIVALENT SHARP SURFACE RADII Cfmlr 
RP= 5.98 RT= 6.96 

COULOMB RADII Cfnlr 
RCP= 5.72 RCT= 6.66 RC=RCP+RCT=l2.39 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)-1.43SrZP*ZT/,- for r?RC 
VC(r)=VO-K+r++n for r<RC 
VO= 723.47 MeV K= .43362 n=2.456 
VC(RINT)= 420.9 PleV 

FISSION-TKE= 305. iI&’ 
ASVMM. FISSION-TKE- 292. M&J 

LIQUID DROP PARAMETERSI 
GAMMA= 0.877 MeV/fm*+Z PROX-FACTOR- 34.58 MeV 
L-RLD- 0 (ROTATINQ LIQUID DROP LIPlIT) 
STIFFNESS PARAMETER C= 2.58 MeV/Z*+Z 

MASS EXCESSES CHeV/c*xPlr 
PROJECTILE! -86.3 TARGET: -19.5 
COMPOLlND NUCLEUS: 371.& 

FUSION RELATED PARAMETERSI 
R-BARRIER-l&42 fin VfRB>= 437.5 MrV 
Q-VALUE= -477.4 MeV 
L-CRITICAL= 0. 

1.0 133 82 0.20 5872 18.0 b97.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.08 0. 0 0 0.0 0 
2.0 272 lb.4 0.39 amb 25.4 493.0 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 4C8 247 0.59 10175 31.2 402.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 544 329 0.78 11753 36.0 348-b 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 612 370 0.88 124b7 38.2 328.7 0 0 0 183.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 680 411 0.98 13lU 40.2 311.8 0 0 
5.5 748 452 1.07 13787 42.2 297.3 lb7 496 
6.0 816 493 1.17 14402 U.1 284.6 254 lC6l 
b.5 881 535 I.27 14592 45.9 273.5 319 1530 
7.0 952 57b 1.37 lsbo 47.6 263.5 373 193b 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 121.5 81.2 29.3 21% 544 143 1129 11.17 0. 2 14 0.0 0 
0 pb.4 bl.4 41.8 382 434 271 743 7.31 0. 3 18 0.6 2 
0 81.2 50.8 49.4 52b 350 362 593 5.83 0. 4 22 1.2 6 
0 70.5 43.7 54.7 b48 304 433 508 5.00 0. 5 25 1.5 10 

0 62.5 38.5 58.7 757 263 491 452 4.u 0. 6 27 1.8 I4 
0 56.2 34.5 bl.9 857 231 539 411 4.03 0. 7 29 2.0 18 
0 51.1 31.3 b4.4 950 2% 581 379 3.72 0. 7 32 2.3 21 
0 16.9 28.6 44.5 1039 185 (19 351 3.47 0. 8 34 2.5 24 
0 #a4 26.4 68.3 1123 lb9 653 333 3.27 0. 8 36 2.7 26 

0 40.3 24.5 b9.8 1% I54 b85 31b 3.10 0. 9 37 2.8 29 
0 37.7 22.9 71.2 12% 142 714 T)l 2.95 0. IO 39 3.0 31 
0 35.4 21.5 72.3 13b4 132 742 287 2.82 0. 10 41 3.2 34 
0 33.3 20.2 73.3 1441 123 768 276 2.71 0. 10 43 3.3 24 
0 31.5 19.1 74.2 1517 115 7% 2b6 2.61 0. 11 44 3.4 38 

0 18.4 17.2 A.8 lbbb 102 841 248 2.U 0. 12 47 3.7 43 
0 25.9 15.7 77.1 1813 91 887 pl 2.30 0. 13 50 4.0 47 
0 23.8 14.4 78.1 1RI 83 930 2n 2.18 0. 14 53 4.2 50 
0 22.0 13.3 79.0 2100 7b 971 211 2.07 0. 15 5b 4.4 54 
0 23.4 12.4 79.8 2242 70 1011 202 I.99 0. 15 59 4.6 58 

0 19.1 11.b 60.4 neC M 1050 194 1.91 0. lb b2 4.8 61 
0 17.9 10.9 81.0 2524 bb 1089 187 1.84 0. 17 M 5.0 M 
0 lb.9 IO.2 81.5 2&4 5b 1126 181 1.77 0. 18 67 5.2 67 
0 13.1 7.9 83.4 3358 42 13% 15b 1.53 0. 22 79 b.1 81 
0 10.7 6.5 84.6 4Hb 34 1474 140 1.37 0. 26 91 6.8 E 

7.5 lM0 617 1.47 16108 49.3 234.6 419 2187 
8.0 IOBB b58 I.56 Mb39 50.9 216.5 161 1595 
8.5 1156 bW I.& 17153 52.4 239.1 500 28M 
9.0 1274 740 1.76 1765;) 54.0 232.4 5-B 3107 
9.5 ii92 781 1.86 18139 55.4 Pb.2 569 3323 

10.0 1360 822 1.95 18613 8.9 PO.5 Ml 3516 
(0.5 1428 863 2.05 19075 59.3 215.2 Ul 3b92 
11.0 14% 905 2.15 1552% 59.7 210.2 659 3851 
11.5 1544 916 2.25 19968 61.0 205.) 687 3997 
12.0 1632 987 2.31 iwoo b2.3 ml.3 713 4130 

13.0 1768 1069 2.54 21237 M.8 193.4 7M 4357 
14.0 1904 1151 2.74 i?+4b 67.3 18b.3 811 1569 
15.0 iQ40 1233 2.93 2%?b b9.7 180.0 85 47U 
lb.0 217b 131) 3.13 23981 71.9 174.3 897 4897 
17.0 2312 1398 3.32 24313 74.2 Ib9.1 938 5033 

18.0 2448 1480 3.52 m  76.3 lM.3 976 5153 
19.0 2544 1562 3.71 25717 78.4 lbO.OJO13 5261 
m.0 2720 lb45 3.91 2w92 80.4 155.9 1049 537 
25.0 3400 2056 4.88 25547 89.9 139.4 1213 5725 
30.0 408) 24b7 5.86 32410 93.5 127.3 137 5970 

35.0 4744 1878 6.84 35053 lY.4 117.9 1487 6145 0 9.1 5.5 es.5 4732 28 lb34 128 1.25 0. 30 JO2 7.5 
40.0 5440 3269 7.81 37522 113.8 110.2 1447 6276 0 7.8 4.7 86.1 5(16 24 1794 118 1.16 0. 33 113 8.1 
45.0 6120 3700 8.793%51 120.7 l&3.9 1718 6378 0 6.9 4.2 86.5 6099 21 1949 110 I.08 0. 37 I24 8.7 
50.0 b800 4112 9.77 42061 127.2 96.6 1823 b4bO 0 6.2 3.7 Bb.9 b781 19 2101 104 1.02 0. 41 134 9.2 

IwlU Rev mv - mwc llfl -- r 3 d de, dn dr, mv mv mv -- “11 mv -f&v- mv -- 
______-_l_---_--- 

PewEcTIlE T=lARoEI @muua cm DIlllxEAR warm (DQ#RTEIPOINr-alwEsLins EM 1% XI 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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R351 136 Xe on 209 RI 

___--__-------___-------------------------- 
PARANETERS INDEPENDENT OF BOMBARDING ENERGY 
_-___--__-__-_----__----------------------- 

ATGNIC NUMBERSI ZP= 54. ZT- 83. ZCal37.1 1 
NEUTRON NUMBERS: NF= 82. NT=lZ6, NC-208. 

AP**1/3= 5.143 AT*+l/J= 5.934 
REDUCED MASS NUNBER= 82.39 AP+AT=AC=345. 

INTERACTIGN RADIUS RINT=lS.lr) fm RO= 1.37 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP- 5.81 CT= 6.83 CT+CP=12.64 & 3.14 

EQUlVALENT SHARP SURFACE RADII Cfml: 
UP= 5.98 RT= 6.97 

COULOMB RADII Efnl: 
RCP= 5.72 RCT= 6.68 RC=RCP+RCT=12.40 

PSS-COULGMB POTENTIAL iMeV1: 
VClr)=1.43S+ZPrZT/r for r>RC 
VC(P)-VO-K+r*+n for r<fac 
VO= 731.16 MeV K= .43503 n=2.457 
VC(RINT)= 425.8 MeV 

10.0 1x4 824 1.94 18613 57.0 223.2 599 3486 0 49.9 24.9 69.6 1292 IS3 434 321 3.12 0. 9 37 2.8 2% 
10.5 1425 865 2.03 19O75 59.4 217.8 630 3N3 0 33.2 23.3 70.9 1282 14b 714 376 2.97 0. 9 39 3.0 31 
11.0 149b 9% 2.13 1952b 59.8 212.8 b59 m4 0 35.8 21.8 72.1 1361 135 742 292 2.81 0. 10 41 21 33 
11.5 1564 947 2.23 19949 61.1 x1 4% 3972 0 33.7 B.5 73.1 14% 126 749 280 2.72 0. IO 43 3.3 36 
12.0 lb32 989 2.32 2woo b2.4 203.7 713 4106 0 31.9 19.4 74.0 1514 118 794 210 2.62 0. 11 44 3.4 38 

FISSION-TKE= 309. MaV 13.0 1768 1071 2.52 21239 65.0 195.7 7b3 4345 0 23.8 17.5 75.6 Ibb4 1M 842 I52 2.45 0. 12 47 3.7 42 
ASVMN. FISSION-TKE= 295. HeV 14.0 1934 1153 2.71 2204b 67.4 188.6 810 4560 0 26.2 15.9 76.9 1811 93 m7 m  2.30 0. 13 53 3.9 46 

LIQUID DRGP PARAMETERS: 
OANNA= O.BSO McV/fm**2 PROX-FACTOR= 34.71 
L-RI-D= CI (ROTATING LIQUID DRGP LIMIT) 
STIFFNESS PARAMETER C= 2.58 M&J/Z**2 

Md 

15.0 2ow 1236 2.99 229% 69.8 182.2 895 4727 0 24.1 14.6 78.0 1955 85 933 225 2.18 0. 14 53 4.2 54 
lb.0 2176 1318 3.10 23581 72.1 176.4 898 4332 0 22.2 13.5 79.9 2099 77 912 214 2.oB 0. 14 56 4.4 54 
17.0 2312 MO1 3.29 24313 74.3 171.2 938 Sol9 0 20.7 12.6 79.7 2241 71 1012 205 1.99 0. 1s 59 4.6 57 

MASS EXCESSES CMcV/c**21: 
PROJECTILE: -86.3 TARGET: -16.5 
COr!PWIJD NUCLEUS: 374.9 

18.0 244% 1483 3.48 SO25 7b.5 lbb.3 977 5140 0 19.3 11.7 84.3 2a2 bb lo51 197 1.91 0. lb b2 4.8 b0 
19.0 2594 1565 3.68 25717 73.5 161.9 1014 5249 0 18.1 11.0 39.9 2523 61 IO39 19O 1.84 0. 17 M 5.0 63 
20.0 2720 lb48 3.87 26392 80.6 151.8 1050 5347 0 17.1 10.4 31.5 2bK3 57 1127 193 1.78 0. 18 67 5.2 M 
25.0 34OO 2060 4.94 295(7 90.1 141.1 1215 5719 0 13.3 8.0 33.4 3357 43 1305 154 1.54 0. 22 79 6.0 80 
30.0 W 2472 5.81 32110 95.7 128.8 1359 5946 0 10.8 6.6 84.6 41X5 35 1474 142 1.37 0. 26 91 0.8 93 

FUSION RELATE0 PARAFNZTERS: 
R-BARRIERsI3.42 Cm V(RB)= 442.7 tlcV 
Q-VALUE= -482.7 MeV 
L-CRITICAL= 0. 

35.0 4760 28S4 6.77 = lob.6 119.3 14W 6143 0 9.2 5.5 85.4 4731 29 lb3b 129 1.25 0. 30 102 7.5 
40.0 5U0 32p6 7.74 37521 114.0 111.6 1610 b27b 0 7.9 4.8 86.0 5415 25 1794 1% 1.16 0. 33 113 8.1 
45.0 6120 3707 8.71 39851 120.9 lO5.2 1721 b3W 0 7.0 4.2 86.5 b&5$ 22 1948 112 1.W 0. 37 124 8.6 
50.0 4X10 4119 9.b842061 127.4 99.8 1826 b4bl 0 6.3 3.8 86.9 6781 19 2099 lo5 1.m 0. 41 134 9.2 

n/u Elm Ecn Ecnm P k ETA LMXsblyy)SWUSC4’+iWU’W-l.TEP-WElQTEppDlET4’ TMJ E-EREN-E.UIBPRkl 
----__c_ ---l-__-_l---l-------_-- 

1.0 136 82 0.19 s72 18.0 705.7 0 0 0 180.0 lm.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 m  165 0.39 mb 25.5 499.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 UIB 241 0.58 10175 31.2 481.5 0 0 0 180.0 tel.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 544 w 0.77 11753 36.0 352.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 612 371 0.87 lI%7 38.2 332.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 680 412 0.W 131U 40.3 315.6 0 0 0 159.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 749 453 1.a 13787 42.3 300.9 156 432 0 125.3 34.9 27.4 184 561 123 1224 11.99 0. 2 13 0.0 0 
6.0 816 494 1.16 MO2 U.l 283.1 246 999 0 98.6 63.1 40.7 249 440 2bl 774 7.53 0. 3 18 0.5 1 
6.5 B(# 536 1.26 14992 45.9 276.8 314 1479 0 82.8 52.0 40.6 515 369 355 611 5.94 0. 4 21 1.1 b 
7.0 552 Si7 1.25 IShO 47.7 266.7 369 1488 0 71.8 U.6 54.1 439 313 423 521 5.07 0. 5 24 1.5 10 

7.5 1924 618 1.45 lb108 49.3 257.7 416 2243 0 a.6 39.2 58.2 750 270 487 4bZ 4.W 0. b 27 1.8 13 
8.0 IDBB CB 1.55 lbb37 51.0 249.5 459 2% 0 57.1 35.1 bl.4 851 237 537 419 4.07 0. 7 29 2.0 17 
8.5 1156 700 I.44 17153 52.5 242.1 497 2828 0 51.9 31.8 61.1 945 211 579 387 3.75 0. 7 31 2.2 24 
9.0 1224 741 1.74 17b53 54.1 2-s.2 534 3472 0 47.6 29.1 bb.2 1034 190 618 361 3.50 0. 8 34 2.4 23 
9.5 1292 733 1.84 18133 55.5 229.0 557 3290 0 U.0 26.9 b9.0 1119 173 452 339 3.29 0. 8 35 2.6 26 

lb352 136 xc on 238 u 

_------------_______----------------------- 
PARAMETERS INDEPENDENT OF BOPIBAROING ENERGV 
-__-_______--__--_--____________________--- 

ATGMIC NUNBERSl ZP= 54. ZT= 92. ZC1146.1 1 
NEUTRON NUMBERS: NP= 82. NT=146. NCs228. 

AP*+l/3= 5.143 ATe*l/3= 6.197 
REDUCED NASS NUMBER= 86.55 AP+AT=AC=374. 

INTERACTIGN RADIUS RINTa15.42 fm Ro= 1.36 fin 

MATTER HALF-DENSITY RADII Cfml: 
CP= 5.81 CT= 7.16 CT+CP=12.98 c= 3.21 

EQUIVALENT SHARP SURFACE RADII Cfal: 
RP= 5.98 RT= 7.30 

COULGN8 RADII Cfnl: 
RCP- 5.72 RCT= 6.98 RC=RCP+RCT=12.70 

BSS-CGULCBlB POTENTIAL LHcVlt 
VC(rl=!.4SB*ZP*ZT/r for r,RC: 
VC(rf=VO-K+rscn for r<RC 
VO= 790.63 MeV K= .43327 n=2.4.45 
VClRINT)= 463.2 MtV 

FISSIGN-TKE- 334. ncv 
ASYNN. FISSION-TKE= 316. IiN 

LIQUID DRGP PARANETERS: 
GAlWA= 0.870 tWV/fm**Z PROW-FWTOh 35.08 PI&’ 
L-RLD- 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 2.46 M&/Z+,2 

UASS EXCESSES CtleV/c*+21: 
PRGJECTILE: -86.3 TARGET: 47.2 
COMFOUND NUCLEUS: 483.1 

FUSION RELATED PARANETERS: 
R-BARRIER=I3.63 f,,, VlRB)= 481.8 “eV 
Q-vALuE= -522.2 uev 
L-CRITICAL= 0. 

1.0 136 87 0.19 5872 18.9 782.3 0 0 0 1w.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 272 173 0.37 m  2b.8 S3.1 0 0 0 180.0 la.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 (OB 264 0.56 10175 32.8 451.6 0 0 0 183.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
4.0 su 34b 0.75 11753 37.9 391.1 0 0 0 im.0 im.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.S 612 389 0.84 124b7 40.2 348.8 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.0 680 433 0.93 13lU 42.3 349.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 744 476 1.03 13737 44.4 3S.b 109 195 0 143.7 111.6 18.2 123 b25 73 kW7 18.59 0. 2 12 0.0 0 
6.0 816 519 1.12 144O2 4b.4 319.4 Zu Bm 0 107.6 74.3 36.2 324 492 223 972 8.71 0. 3 17 0.0 0 
6.5 881 563 1.21 14992 48.3 2Ab.8 312 1310 0 BP.1 59.6 45.5 481 IM 323 737 6.53 0. 4 20 0.9 5 
7.0 %i2 606 1.31 155b9 59.1 295.7 374 1761 0 7b.7 54.5 51.7 613 33? 100 409 5.44 0. 5 23 1.3 9 

7.5 1920 649 1.40 16108 51.8 285.6 427 2143 0 67.5 44.1 56.2 72% 292 462 534 4.77 0. 6 26 1.6 14 
8.0 1443 692 1.49 1bb39 53.5 21b.b 414 2477 0 M.5 39.3 59.8 833 255 513 481 4.29 0. b 29 L.9 17 
8.5 1154 736 1.59 17153 lB.2 2da3 517 ml 0 51.8 35.5 b2.6 929 227 566 441 3.93 0. 7 31 2.1 21 
9.0 1224 7W 1.43 17653 Y.8 2b0.8 m  JM3 0 50.2 32.4 b4.9 1020 a4 594 410 3.65 0. 8 33 2.3 24 
9.5 1292 822 1.77 18139 58.3 253.8 594 3245 0 4b.3 29.8 66.9 1107 185 628 B4 3.43 0. 8 35 2.5 27 

14.0 lJ#) 865 1.87 19b13 59.9 247.4 429 3475 0 42.9 27.6 68.5 1191 lb9 bS9 363 3.24 0. 9 37 2.7 35 
10.5 14zB 909 1.96 lW75 61.3 241.4 bb2 3bb9 0 40.1 25.7 70.0 1273 156 be8 345 3.08 0. 9 38 2.9 33 
11.0 149b 952 2.W 1952b 42.8 pi.9 693 3M3 0 37.6 24.1 71.2 139 I44 715 329 2.94 0. 10 4o 3.0 36 
11.5 I%4 995 2.15 19948 b4.2 230.7 723 4@1 0 35.4 22.7 72.3 1430 124 741 316 2.81 0. 10 42 3.2 38 
12.0 lb32 lo39 2.24 29449 b5.b 225.8 752 4116 0 33.4 21.4 73.3 1507 125 765 W3 2.71 0. 11 43 3.3 41 

13.0 17b8 1125 2.43 2039 b8.3 217.0 801 4452 0 30.1 19.2 75.0 1bJB 110 810 233 2.52 0. 12 47 3.b 44 
14.0 1954 1212 2.u zw 70.8 209.1 858 4b22 0 27.4 17.5 7b.3 1395 99 853 244 2.37 0. 13 49 3.8 50 
15.0 x40 1298 2.80 2wb 73.3 202.0 5tm 48l3 0 25.1 lb.0 77.4 1951 w 8% 2522.25 0. 13 52 4.1 54 
16.0 2l76 1385 2.99 23581 75.7 199.6 952 4980 0 23.2 14.8 78.4 X94 82 9.31 240 2.14 0. 14 55 4.3 58 
17.0 2312 1471 3.18 24313 78.0 189.7 996 5127 0 21.6 13.8 79.2 2237 n 9b8 w 2.04 0. 15 53 4.5 62 

ia0 2448 1568 3.34 25425 80.3 134.4 1038 5251 0 20.1 12.8 79.9 2379 69 loo) 220 1.9b 0. lb 61 4.7 65 
19.0 2!s4 1444 3.55 xRl7 82.5 lW.5 1078 5374 0 18.9 12.0 80.5 2520 64 1039 212 1.99 0. 17 63 4.9 69 
20.0 2723 im 3.74 26392 me7 174.9 1117 54~ 0 17.8 11.3 81.1 2660 60 1073 201 1.82 0. 18 66 5.1 72 
25.0 3404 2lb4 4.U 293)7 94.6 15b.5 1294 5879 0 13.8 8.8 0.1 32% 45 12s 176 1.57 0. 21 78 5.9 87 
30.0 Io(D 2596 5.60 324iO 103.7 142.8 1449 6145 0 11.3 7.2 34.4 4044 3b 1397 155 1.45 0. 25 90 6.7 99 

35.0 47b0 W29 b.54 35053 112.0 132.2 1589 633b 0 9.5 b.1 85.2 4730 J) 1532 144 1.23 0. 29 101 7.3 
10.0 5440 3462 7.47 37S2 119.7 123.7 1718 6478 0 8.2 5.2 8%9 5414 26 lb73 131 1.18 0. 53 111 7.9 
15.0 6126 S95 8.41 3%51 127.0 116.6 188 @89 0 7.3 4.6 es.4 Ml97 23 let1 tZ4 1.11 0. 36 121 8.5 
50.0 4804 4pl 9.34 4%1 133.8 1lO.b 1950 6678 0 6.5 4.1 86.8 b7# 20 1945 117 1.o4 0. 40 131 9.0 

---- 
mvr lkv lhv - hvlc l/h - +i J 3 &r dn h lkv Iw w - rm lw-lwlkv- 

---- --___---_ -- 
FwramTN Mm3 calFtuBoRDIRclEATsY5IEn (ROUIRIEIPOINIQKCENR9WlR5SL;Lne m  136 xe 
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*************************************************~~~-~~ 

w353 152 Sn on 12 c 152 P 0” I2 c 152 4 0” 12 c 

_-__________--__----______________L_____--- 

PARANETERS INDEPENDENT OF BONBARDING ENERGY EL/u EL@ ml aim r k ETR u#xS3kYiSlSW-OlW-LP W-LTEPWET-OXSfAlXElA’ TM E-Bt8l--SlTRPlUT 
----_--_---- --_---__-_-- 

1.0 152 II 0.24 b5d2 2.4 58.6 0 0 0 183.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATOtlIC NWBERSI ZP= 62. ZT- 6. zc= 68. (El.1 2.0 304 22 0.47 9i.a 3.4 41.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NUMBERSI NP= 90. NT= 6. NC- 96. 3.0 4% 33 0.71 11373 4.2 33.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

APIll /3= 5.337 AT**1/3= 2.289 ELSCAT C 4 d** 
REDUCED MASS NUtlBER- 11.12 AP+AT=AC=144. 

4.0 bo8 u 0.95 13135 4.9 29.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 ha4 50 1.07 13934 5.2 27.6 14 279 116 125.0 3.9 27.5 5% Mb 545 112 9.91 bl8. 5 13 1.4 4 

INTERACTION RADIUS R1NT~li.38 fin RO- 1.49 fn 

MATTER HALF-DENSITY RADII Cfal: 
CP= 6.06 CT= 2.12 CT+CP= 8.18 C= 1.57 

5.0 760 56 1.18 Mb90 
5.5 836 61 1.3) 15409 
b.0 912 b7 1.42 lbO9b 
b.5 968 72 1.51 lb756 

5.4 26.2 24 680 437 94.3 4.5 42.8 619 111 M9 67 5.87 687. 5 13 1.5 4 
5.7 25.0 31 1001 700 77.3 4.3 51.3 747 89 740 52 4.5J 755. 5 13 1.6 4 
b.0 23.9 37 1267 919 bb.0 4.0 57.0 839 73 823 U 3.87 819. 5 13 1.7 5 
6.2 23.0 42 l491 1104 57.7 3.7 b1.2 926 62 902 39 3.42 887. 7 20 1.8 5 
6.4 22.1 4b 1682 1263 51.3 3.4 b4.3 1010 54 978 33 3.09 949. 7 22 1.8 b 

EQUIVALENT SHARP SURFACE RADII ifm3: 
RP= 6.22 RT= 2.52 

COULONR RADII Cfml: 
RCP= 5.98 RCT= 2.51 RC=RCP+RCT= 8.49 

BSS-COULOMB POTENTIAL CtlcVl: 
VC(r)=l.438*ZP*ZT/r for r>RC 
VC(r)=VO-K*r**n far r<RC 
VO= 84.48 MeV K= .04051 n-2.933 
VC(RINT)= 47.0 MeV 

7.0 NM 78 1.M 17391 

7.5 1140 83 1.78 18ca 
8.0 1216 89 1.89 1%9b 
8.5 1292 95 2.01 19171 
9.0 1368 100 2.13 19230 
9.5 1444 106 2.25 2Q273 

10.0 ISZO 111 2.37 XW2 
10.5 1596 117 2.49 21319 
11.0 lb72 122 2.M) 21824 
11.5 1748 128 2.72 22317 
12.0 1824 I.3 2.84 moo 

b.7 21.4 50 1847 1100 16.3 3.1 bb.9 1092 
b.9 20.7 54 1591 1520 42.1 2.9 68.9 1173 
7.1 20.1 57 2118 lb27 38.7 2.7 70.7 1254 
7.3 19.5 60 22% 1721 35.8 2.5 72.1 133 
7.5 19.0 64 2330 1784 33.3 2.3 73.4 1412 

7.7 18.5 67 2421 lb95 31.1 2.2 74.4 1490 
7.9 18.1 69 2502 lb14 29.2 2.1 75.4 1568 
8.1 17.7 72 2516 1541 27.5 2.0 76.2 Mb 
8.2 17.3 75 2b43 1474 26.0 1.9 77.0 1724 
8.4 lb.9 n 2105 1412 24.7 1.8 n.6 l&X 

8.8 lb.2 62 2814 lr)( 22.4 1.b 78.8 15Sb 
9.1 15.7 87 iv@ 1211 20.5 1.5 79.7 2110 

48 xl52 32 2.85 1017. 8 24 1.9 b 
43 1125 30 2.65 1078. 8 26 2.0 7 
38 1197 28 2.49 114b. 9 27 2.0 7 
35 1268 27 2.36 1235. 10 25’ 2.1 8 
32 1339 26 2.24 1272. 10 M 2.2 8 

J) 1409 24 2.14 1339. 11 31 2.2 8 
28 1479 23 2.4 1397. II 33 2.3 9 
26 1548 23 1.98 Mb+. 12 34 2.3 9 
24 lb18 22 1.91 1520. 12 35 2.4 10 
23 I687 21 1.65 1586, 13 37 2.5 10 

20 1824 20 1.74 1708, 14 40 2.6 11 
18 1961 19 LB 1827. 15 42 2.7 12 

FISSION-TKE= 113. nev 
ASYMH. FISSION-TKE= 36. nev 

LIQUID UROP PARAMETERS: 
GAtlllA= G.902 llaV/fm**2 PROX-FACTOR= 17.83 tl*V 
L-RLD- 89 (ROTATING LIQUID DROP LItlIT) 
STIFFNESS PARAMETER C= 17.36 M&/Z**2 

MASS EXCESSES CllcV/c**21: 
PROJECTILE: -74.5 TARGET: 0.0 
COMPOUND NUCLEUS: -65.3 

FUSION RELATED PARAMETERS: 
R-BARRIER-10.29 fm VtRB)= 48.3 NeV 
Q-VALUE= -9.2 Net! 
L-CRITICAL= 56. 

13.0 1976 145 3.08 23737 
14.0 2128 1.56 3.31 24b4O 
15.0 2280 lb7 3.8 25512 9.4 15.1 91 2988 11% 18.9 1.4 85.6 2226 17 m m  18 1.57 1957. lb 45 2.8 12 
lb.0 2432 178 3.79 26395 9.7 14.6 55 3659 1059 17.5 1.3 81.2 2417 15 2234 17 1.50 2074. 17 47 2.9 13 
17.0 2584 183 4.02 27174 10.0 14.2 W 3121 997 16.3 1.2 81.8 2570 I4 2370 lb l.U 218% 18 50 3.0 14 

18.0 2736 2M 4.26 279b9 10.3 13.8 103 3176 941 15.3 1.1 62.3 2723 13 2x6 16 1.39 2318. 19 52 3.1 14 
19.0 288B 211 4.50 Xi43 10.6 13.4 106 3225 892 14.4 1.0 82.8 2076 12 2Ml 15 1.34 2430. 20 55 3.1 15 
20.0 3010 222 4.73 29497 10.9 13.1 110 3269 847 13.6 1.0 83.2 3028 12 2nb 15 1.30 2541. 21 57 3.2 lb 
25.0 3800 278 5.92 33323 12.2 11.7 126 3437 b78 10.6 0.8 84.7 3791 9 3450 13 1.13 3133. 26 68 3.6 18 
30.0 45bO 334 7.103623 13.3 10.7 141 3548 565 8.7 0.6 85.6 4553 7 4121 12 1.01 3683. 31 79 4.0 21 

25.0 53X1 389 8.28 39177 14.4 9.9 1% 3h2b 484 7.4 0.5 86.3 5314 6 4791 11 0.93 4237. 36 m  4.3 
40.0 boa 445 9.47 41937 15.4 9.3 lbb 3685 423 b.4 0.5 86.8 MO75 5 5459 10 0.8b 4739. 41 101 4.b 
45.0 6840 500 10.65 44539 lb.3 8.7 177 3731 376 5.7 0.4 87.2 b&5 5 b127 9 0.81 5254. 4b 111 4.9 
50.0 7600 5% 21.8147010 17.2 8.3 187 3767 339 5.1 0.4 87.5 7596 4 6793 9 O.?b 5752. 51 121 5.2 

************************************************ 

Y354 152 Sm an 16 0 

_--______--_---__--_----------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/u BM ECA ECWVC P x RI) LJW sawl NaBlPalppLP ff-LTEP-~El-PTEwlxETa’ TW E-EREN--MTE?Pfwl 
____---_--- ____--___-_____-_-__---------------------------- 

1.0 152 l4 0.24 6562 3.2 78.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
2.0 SW 29 0.47 9283 4.5 55.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 456 43 0.71 11373 5.5 45.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 608 58 0.94 13135 6.3 39.1 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 b84 65 1.0 13934 6.7 36.8 19 274 % 125.8 5.2 27.1 497 187 5% 151 10.30 KU. 5 14 1.5 4 

5.0 760 72 1.18 Mb90 7.1 24.9 32 688 430 94.8 b.0 42.6 618 142 b18 89 6.03 M7. 5 14 1.6 5 
5.5 836 80 1.30 15409 7.4 33.3 41 1023 704 77.7 5.7 51.2 723 113 713 b9 4.69 733. 5 14 1.7 5 
b.0 912 87 1.42 16096 7.8 31.9 49 1JI) m  bb.2 5.3 5b.9 818 94 798 59 3.97 7%. 6 19 1.8 b 
b.5 988 94 1.54 lb756 8.1 30.6 55 1534 1126 57.9 4.8 bl.1 W 80 878 52 3.50 861. 7 21 1.9 b 
7.0 lCh4 101 I.65 17591 8.4 29.5 bl 1733 1292 51.5 4.4 b4.3 995 69 554 47 3.17 922. 7 23 2.0 7 

ATOMIC NUMBERS: ZP= 62. ZT= 8. ZC= 70. (Yb) 
NEUTRON NUMBERS! NP= 90. NT= 8. NC= 98. 

AP**l/3= 5.337 AT**l/3= 2.520 ELSCAT < 6 dew 
REUUCED MASS NUMBER= 14.48 AP+AT=AC=168. 

INTERACTION RADIUS RINT=il.M fm RO= 1.48 fm 

MATTER HALF-DENSITY RADII tfml: 
CP= 6.06 CT= 2.42 CT+CP= 8.48 F= 1.73 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 6.22 RT= 2.78 

COULOWB RADII Cfml: 
RCP= 5.98 RCT= 2.78 RC=RCP+RCT- 8.76 

BSS-COULOMB POTENTIAL ItleVI: 
VC(r)=1.438*ZP+ZT/r for r>RC 
VC(r)=VO-K*r**n for rCRC 
VO= 110.31 MeV K= .06370 n=2.819 
VC(RINT)= 61.3 McV 

7.5 1140 109 1.7718&U 8.7 28.5 67 15-X 1434 16.4 4.1 bb.8 1079 61 1027 43 2.91 988. 8 25 2.1 7 
8.0 1216 116 1.89 18596 9.0 27.6 71 2057 1551 42.3 3.8 68.9 llb2 54 1099 40 2.71 1047. 8 27 2.2 8 
8.5 1292 123 2.01 19171 9.2 26.8 76 2169 lb72 38.8 3.5 70.6 1243 49 1170 38 2.55 1113. 9 28 2.2 8 
9.0 1368 1313 2.13197~ 9.5 2b.0 80 m)7 1591 35.9 3.3 72.1 1323 45 1240 3b 2.41 1171. 10 30 2.3 9 
9.5 1444 138 2.242W3 9.8 25.3 85 2412 ISOB 33.4 3.0 73.3 1403 4, 1309 M 2.29 123b. 10 32 2.4 9 

10.0 1520 145 2.3b 2W2 10.0 24.7 8B 2507 1432 31.2 2.9 74.4 14S2 s 1377 
10.5 1596 152 2.48 21319 10.3 24.1 92 2592 13b4 29.3 2.7 75.4 1561 35 ,445 
11.0 1672 159 2.M) 21824 10.5 23.5 96 2670 1302 27.6 2.b 8.2 lb39 33 1513 
11.5 1748 I& 2.7222317 10.7 a.0 99 2741 1245 26.1 2.4 7b.9 1717 31 1580 
12.0 IF24 174 2.83 22600 11.0 22.5 103 2Wb 1193 24.8 2.3 n.6 17% 29 lb47 

33 2.19 1293. 11 33 2.5 10 
31 2.10 1357. 11 35 2.5 10 
30 2.02 1413. 12 36 2.6 11 
29 1.95 IW. 12 37 2.7 12 
28 1.89 1531. 13 39 2.7 I2 

26 1.78 lb48. 14 42 2.8 13 
25 1.68 17b4. 15 44 3.0 14 
24 1.60 1878. 16 47 3.1 15 
23 1.53 1990. 17 50 3.2 lb 
22 1.47 2114. 18 52 3.3 lb 

13.0 197b 188 3.07 23737 11.4 21.7 109 2920 1102 22.5 2.1 78.8 1950 2b 1780 
14.0 2128 203 3.31 24b40 11.8 20.9 115 318 1023 2o.b 1.9 79.7 2105 23 1913 
15.0 2280 217 3.51 25612 12.3 20.2 I21 3103 9% 18.9 1.8 80.5 2259 21 2045 
lb.0 2432 232 3.78 26395 12.7 19.5 126 3177 895 17.6 1.7 81.2 2412 20 2176 
17.0 2561 216 4.02 27174 13.1 18.9 132 F43 842 lb.4 1.5 81.8 2% 18 23J7 

FISSION-TKE= 117. hv 
ASYMII. FISSION-TKE- 47. M*V 

LIQUID DROP PARAIIETERSI 
GAMMA= 0.905 llcV/fm**2 PROX-FACTOR= 19.68 
L-RLD= 86 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 13.43 MeV/Z**P 

MeV 

MASS EXCESSES tMeV/c**23: 
PROJECTILE: -74.5 TARGET: -4.7 
CONPOUND NUCLEUS: -60.8 

18.0 273$ 261 4.25 279169 
19.0 2888 2% 4.49 2e743 
29.0 3040 2% 4.72 29497 
25.0 mo 362 5.91 33023 
30.0 45bo 434 7.09 36223 

FUSION RELATED PARAMETERS: 35.0 532Q 507 8.27 3907 
R-BARRIER-IO.47 fm V(RB)= 63.3 NaV 5 40.0 born 579 9.45 41937 
Q-VALUE= -18.4 MeV 45.0 b840 b5l IO.63 44539 
L-CRITICAL= 67. 50.0 7600 724 11.81 47010 

13.4 18.4 137 
13.8 17.9 142 
14.2 17.5 146 
15.8 15.6 lb8 

3331 7% 15.3 1.4 82.3 2719 17 24a 
3352 754 14.4 1.4 62.8 2872 lb 2569 
3359 716 13.6 1.3 83.2 3015 15 2b99 
3576 573 l0.b 1.0 84.7 3789 I1 a48 
3693 4n 8.7 0.8 85.6 4551 93994 

409 7.4 0.7 86.3 5312 
358 b.4 0.6 85.8 b073 
318 5.7 0.5 87.2 6831 
286 5.1 0.5 87.5 75% 

,I- -- .--- 
mk du dtr de, mcv 

8)638 
752% 
65920 

21 1.42 2224. 19 95 3.4 17 
20 1.37 2332. 20 57 3.5 18 
20 1.33 24W. 21 68 3.6 18 
17 1.15 m.  26 72 4.0 22 
15 1.04 3510. 31 83 4.4 25 17.3 14.3 187. 

18.7 13.2 Xi4 
20.0 12.3 220 
21.2 11.6 22s 
22.4 11.0 249 

--I_- 
l/k - x 

37)b 
CEO9 
387 
3925 

- 
d 

14 0.95 4OW. 36 94 4.8 
13 0.88 4516. 41 105 5.2 
12 0.82 4970. 4b 115 5.5 
12 0.78 5440. 51 l2b 5.8 sbsbo 

lw nev - “,I hv -kv- lbv -- lwlu kV kV - IkVlc 



581 W. W. WILCKE et al. Heavy-Ion Reaction Parameters 

TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

Y355 152 Sm on 27 Al 

_____--------____-------------------------- 
PARAMETERS INDEPENDENT GF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 62. ZT= 13. ZC- 75.(Re) 
NEUTRON NUMBERSI NP= 90. NT= 14. NC=lO4. 

APit* /3= 5.337 AT+*l/3= 3.000 ELSCAT <lo de9 
REDUCED MASS NUMBER= 22.93 AP+AT=AC=175’. 

INTERACTION RADIUS RINT=lZ.l& fm RO= 1.46 fn 

MATTER HALF-DENSITY RADII Cfm1: 
CP= 6.04 CT= 3.05 CT+CP= 9.11 T =  2.03 

EQUIVALENT S+lARP SURFACE RADII Cfnl: 
HP= 6.22 RT= 3.35 

COULOMB RADII Cfml: 
RCP= 5.98 RCT= 3.32 RC=RCP+RCT= 9.30 

BSS-CGULGIIB PGTENTIAL KMeV3: 
VC(r)=l.43SrZPrZT/r for r>RC 
VC(r)=VO-K.*r*+n for rCRC 
VO= 171.44 McV K= .12371 n=2.642 
VC(RINT)= 95.3 nev 

FISSION-TKE- 129. nev 
ASVMM. FISSION-TKE= 74. nev 

LIQUID DRGP PARAMETERS: 
GAMMA= 0.907 MeV/fm++2 PROX-FACTOR= 23.12 MeV 
L-RLD= 82 (ROTATINQ LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 8.&l McV/Zi*Z 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: -74.5 TARGET: -20.6 
COt4PGUND NUCLEUS: -4s. 2 

FUSION RELATED PARAMETERS: 
R-BARRIER=lO.P6 fm V(RB)= 99.0 Rev 
Q-VALUE= -49.9 MeV 
L-C:RITICAL= 90. 

1.0 152 23 0.24 Am2 5.0 126.9 0 0 0 180.0 lao.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 301 46 0.Q 5-m 7.1 89.7 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 456 69 0.72 11373 a.7 73.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 AC4 92 0.96 13135 10.0 63.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.3 A84 103 I.08 13334 10.6 59.8 36 370 151 118.6 9.7 30.7 425 259 133 216 9.45 560. 0 0 1.5 4 

5.0 760 115 I.20 146% 11.2 56.8 56 ace 513 90.9 10.1 44.5 562 1% s7 
5.5 WA 126 1.32 15409 11.8 54.1 71 1164 8)9 75.0 9.3 52.5 677 159 651 
6.0 912 138 I.44 16096 12.3 51.8 83 1459 1056 64.1 8.4 57.9 780 132 744 
6.5 m  149 1.56 16756 12.8 49.8 93 1709 1265 56.2 7.6 61.9 876 112 823 
7.0 I%4 160 l.bE 17391 13.3 48.0 103 iv22 1444 50.0 7.0 65.0 964 93 897 

7.5 1140 172 1.80 I@@3 13.7 lb3 111 2107 1386 45.2 6.4 67.4 lC54 86 968 
8.0 1216 183 1.92 16596 14.2 U.9 1% 22bE IJX) 41.2 5.9 69.4 1139 77 1037 
8.5 1292 1% 2.05 19171 14.6 43.5 127 2410 1223 37.8 5.5 71.1 1222 70 I104 
9.0 1368 2% 2.1719730 15.0 42.3 134 m  1155 35.0 5.1 72.5 lJ15 63 1169 
9.5 1444 218 2.29 20273 15.5 41.2 141 2649 1094 32.6 4.8 73.7 1386 9 lzu 

10.0 1520 229 2.412oBM 15.9 400.1 147 2751 1040 33.5 4.5 74.8 1166 51 lz8 
10.5 1596 241 2.J3 21319 16.2 39.2 154 2843 Wo 28.6 4.2 75.7 IS46 50 1361 
11.0 1672 29 2.65 21@4 16.6 38.3 164 2926 94s 27.0 4.0 76.5 1625 47 14m 
11.5 1748 2b4 2.77 22317 17.0 37.4 165 3002 904 25.5 3.8 77.2 17M u 14% 
12.0 1824 275 2.89 2zBx 17.4 3b.b 171 3Q72 %A 24.2 3.6 77.9 17Ki 41 1547 

13.0 1976 298 3.13 23737 18.1 35.2 181 31% 800 22.0 3.3 79.0 1939 37 1670 
14.0 2128 321 3.37 24b40 18.8 33.9 191 3301 743 a.1 3.0 79.9 2095 33 I)91 
IS.0 zao m4 3.61 25512 19.4 a.8 201 3392 A93 18.5 2.8 80.7 p50 33 1912 
16.0 2432 357 3.85 26355 20.1 31.7 210 3472 AXI 17.2 2.6 81.4 2404 28 m  
17.0 2!84 390 4.W 27174 20.7 30.8 219 -3 611 16.0 2.4 82.0 2558 26 2152 

18.0 27% 413 4.33 27969 21.3 29.9 227 3b@ 577 15.0 2.3 82.5 2712 24 2271 
19.0 2888 43b 4.51 20743 21.9 29.1 235 3b61 547 14.1 2.1 82.9’2866 22 pep 
20.0 3040 459 4.81 rnW 22.4 a.4 243 3711 520 13.3 2.0 113.3 3019 21 25% 
25.0 3mo 573 6.M 33023 25.1 25.4 278 3902 416 10.4 1.6 M.8 m  lb 3&5 
30.0 4560 688 7.22 36223 27.5 23.2 310 4029 346 8.5 1.3 85.7 4517 13 3678 

35.0 5320 802 8.42 39177 29.7 21.5 339 4120 297 7.2 1-f P.4 53w 11 42s 
40.0 MKI 917 9.62 41937 31.7 20.1 365 4180 264 6.3 0.9 86.9 6O71 9 483 
45.0 6WO IMZ l0.a 4453? 33.6 18.9 390 4240 231 5.6 0.8 87.2 6832 8 5410 
50.0 7bM 1146 12.03 47010 35.5 17.9 413 4282 2f@ 5.0 0.8 87.5 7593 7 3%4 

136 6.01 627. 0 0 1.7 5 
109 4.75 686. 0 0 1.8 6 
93 4.06 744. A 21 2.0 7 
El 3.60 801. 6 23 2.1 8 
75 3.26 8%. 7 25 2.2 9 

A9 3.01 913. 8 27 2.3 10 
AS 2.81 974. 8 29 2.4 IO 
Al 2.M 1029. 9 31 2.5 11 
58 2.50 1083. 10 33 2.6 12 
55 2.38 1136. 10 34 2.7 13 

52 2.28 11%. lt 36 2.8 13 
SO 2.18 1249. 11 38 2.9 I4 
49 2.10 IJW). 12 39 3.0 15 
47 2.03 1359. 12 41 3.1 15 
45 1.96 1410. 13 42 3.2 lb 

43 1.85 1518. 14 45 3.3 17 
40 1.75 1614. 15 48 3.5 19 
37 1.67 1719. 16 51 3.6 m  
37 1.60 1822. 17 54 3.8 21 
x5 1.54 1923. 18 56 3.9 22 

34 1.18 m24. 19 59 4.0 23 
33 1.43 2122. ?o 62 4.2 24 
32 1.38 nm. 21 64 4.3 25 
m  I.?0 2x0. 26 77 4.8 29 
15 1.w 3156. 31 69 5.3 33 

23 0.99 3562. 36 101 5.8 
21 0.92 3978. 41 112 6.2 
B 0.84 4370. 46 123 6.6 
19 0.81 4756. 53 124 7.0 

#35& 152 Sin nn 40 ca 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
_-_-__--_~_____------------~~~~~~~~~~~~~~~~ 

ATOMIC NUMBERS: ZP= 62. IT=  20. ZC= 82.(Pb) 
NEUTRON NUl’lBERS: NP= 90. NT= 20. NC=llO. 

AP*c1/3= 5.337 AT**1/3= 3.420 ELSCAT Cl5 de9 
REDUCED MASS NUMBER= 31.67 AP+AT=AC=lPZ. 

INTERACTION RADIUS RINT=l2.62 fm RO= 1.44 fm 

MATTER HALF-DENSITY RADII Cfml: 
C?= E..Oh CT= 3.59 CT+CP= 9.65 F= 2.2h 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 6.22 RT= 3.85 

COULOMB RADII Cfml: 
RCP= 5.98 RCT= 3.84 RC=RCP+RCT= 9.82 

BBS-COULGMB POTENTIAL CHcVl: 
VC(r)=l.438*ZP+ZT/r for r>RC 
VC(r)=VO-Krr++n for rCRC 
VO= 252.68 McV K= .20750 t-112.555 
VC(RINT)= 141.3 MeV 

FISSION-TKE= 147. MeV 
ASVMM. FISSION-TKE= 108. tltv 

LIQUID DROP PARAMETERS: 
GAMMA- 0.916 tlcV/fm**P PROX-FACTOR- 25.95 MeV 
L-RLD= 77 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 6.32 W&/Z**2 

MASS EXCESSES EHcV/c*+2ln 
PROJECTILE: -74.5 TARGET: -33.0 
COMPOUND NUCLEUS: -23.2 

FUSION RELATED PARAl,ETERSr 
R-BARRIER-11.39 fm V(RB)= 147.8 “cV 
Q-VALUE= -84.3 McV 
L-C.RITICAL= 101. 

1524on 4ooa 152 ?a 0” 4Oca 

---I_-- ___--------_-l__-___________ 

El/u ElM EC?! Ewvc P k ETA LMXsoI#RsxuSppo(W-LP SPLTEP-WET-OT~ETF, TW E-ERRMfWmPT 

1.0 152 32 0.22 AS2 6.9 195.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 304 A3 0.45 9283 9.8 138.1 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 43b 55 0.67 11373 12.0 112.7 0 0 0 180.0 lat.0 0.0 0 0 fJ 0 0.w 0. 0 0 0.0 0 
4.0 hoe 127 0.90 13135 13.9 97.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 A84 143 1.01 139H 14.7 92.0 lb 42 0 160.4 6.7 9.8 246 438 26b 991 31.34 0. 5 lb 1.6 5 

5.0 760 158 1.12 146% 15.5 87.3 64 531 268 107.7 15.2 36.2 433 327 4% 2& 7.82 583. 5 lb 1.8 6 
5.5 836 174 I.23 lHO9 16.2 a3 W 961 612 86.3 14.5 46.9 W 258 561 192 5.62 637. 5 lb 1.9 7 
6.0 912 1% 1.34lbO96 17.0 79.7 108 1303 8% 72.7 13.1 S3.6 700 212 6& 157 4.61 691. 5 20 2.1 8 
6.5 968 206 1.46 167% 17.7 76.6 125 1591 IOOB 63.1 11.8 58.4 809 179 749 137 4.00 745. A 23 2.3 9 
7.0 I%4 222 1.57 17391 18.3 73.8 139 1837 964 8.9 10.7 62.1 910 I54 a7 123 3.59 7%. 7 26 2.4 10 

7.5 1140 238 1.68 IBM3 19.0 71.3 152 2051 WO 50.2 9.8 64.9 1005 135 wo I12 3.28 850. 7 28 2.5 I1 
8.0 1216 253 1.79 16596 19.6 69.0 164 Zt37 843 45.6 9.0 67.2 IWA 120 968 104 3.04 9W. 8 9 2.7 I2 
8.5 1292 269 1.91 19171 20.2 67.0 176 2402 794 41.8 8.3 69.1 1184 108 lCQ4 w 2.84 953. 9 32 2.8 13 
9.0 i3be 285 2.02 197x8 20.8 65.1 186 2548 750 39.5 7.7 m.7 1270 9a 1094 92 2.68 IOM. 9 34 2.9 14 
9.5 1444 301 2.13 2om 21.3 63.3 196 2679 710 35.8 7.2 72.1 135) 90 1160 87 2.5) 1053. 10 36 3.0 15 

10.0 1520 317 2.24 Z4Q2 21.9 61.7 206 2796 675 33.4 A.8 73.3 1437 83 129 83 2.43 1102. IO 37 3.1 lb 
10.5 1596 333 2.35 21319 72.4 60.3 215 2%3 643 31.3 6.4 74.3 1519 77 1280 79 2.32 1151. 11 39 3.2 17 
11.0 lb72 348 2.47 21824 23.0 58.9 223 2999 Al3 29.5 6.0 75.2 1600 72 1338 76 2.23 1199. 12 41 3.3 18 
11.5 1748 3M 2.50 22317 23.5 57.6 29 3087 587 27.9 5.7 76.1 1681 67 1396 74 2.15 1253. 12 42 3.4 18 
12.0 l&24 380 2.69 22800 24.0 56.4 240 3168 562 26.4 5.4 76.8 1761 A3 1454 71 2-w 1x0. 13 44 3.5 19 

13.0 1Wb 412 2.91 23737 25.0 54.2 255 3311 S19 23.9 4.9 78.0 1920 56 1567 67 1.95 1392. I4 47 3.7 21 
14.0 2128 443 3.1424640 X.9 52.2 270 3433 )82 21.9 4.5 79.1 2077 51 lb78 A3 1.85 1491. 15 50 3.9 22 
15.0 2180 475 3.36 ml2 26.8 50.4 aB( 3539 4$0 20.2 4.2 79.9 2234 46 1789 60 1.76 15& lb 53 4.0 24 
lb.0 2432 507 3.99 26355 27.7 4.8 297 3b32 421 18.7 3.9 80.7 23% 42 1epB 57 1.64 1674. 17 56 4.2 25 
17.0 25W 538 3.8127174 28.6 47.4 309 3714 397 17.4 3.6 81.3 2545 39 2007 SI 1.61 17J7. 18 59 4.3 27 

18.0 2736 570 4.03 279b9 29.4 46.0 322 3nlb 3zi 16.3 3.4 81.9 2700 36 2115 53 1.55 1849. 19 62 4.5 28 
19.0 2888 M2 4.26 28743 30.2 U.8 333 3851 355 15.3 3.2 83.3 2834 34 2223 51 1.50 194Q. 20 65 4.6 29 
20.0 3010 633 4.48 29497 31.0 43.7 345 3910 337 14.4 3.0 82.8 3008 32 23% 50 1.45 202p. 21 A7 4.0 30 
25.0 JBOO 792 5.60 33023 34.6 39.1 396 4132 270 11.3 2.3 84.4 3776 24 2859 43 1.26 2443. 26 80 5.4 36 
3l.O 4560 950 6.72 3b223 37.9 35.6 442 4279 225 9.2 1.9 65.4 454511 19 3382 39 1.132856. 30 93 6.0 40 

35.0 s320 llrn 7.85 39177 41.0 33.0 483 UBI 192 7.8 1.6 86.1 5w lb 3%1 35 1.03 3223. 35 105 6.5 
40.0 Am0 12b7 8.97 41937 43.8 30.9 521 4463 168 b.B 1.4 as.6 6b% 14 4416 33 O.% 3583. 40 116 7.0 
45.0 6840 14z IO.09 44.w 46.5 29.1 957 4.524 150 6.0 1.2 87.0 6828 12 4929 31 0.90 3918. 45 128 7.5 
50.0 7600 15@311.2147010 49.0 27.6 5% 4573 135 5.4 1.1 87.3 7599 I1 5439 29 0.85 4228. 49 139 7.9 

______---__- --------------. -_-_.------- ______ 
lwlu iltv )*v - P&v/c I,‘. - x nk d 4er &Y drr llev Ikv ncv -- “II lkv -NV- I(rv -- 
__- ------_______-_--_-____________________~ 
f=wnEcrrLE T-TWEET OaRouD a, DllllwR S?SlEll W+&lmoINl ckearm WmmL=lbB m  152% 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

*********+~*******,*************~*******~***~***~~ 
Y357 192 Sm on 56 Fe 

PARAHETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATOMIC NUHBERS: ZP= 62. IT=  26. ZC= 88.(Ra) 
NEUTRON NUHBERS: NP= 90. NT= 30. NC-120. 

aP**t /3= 5.337 AT**l/3- 3.826 ELSCAT C21 dew 
REDUCED MFISS NUHBER- 40.92 hP+CIT=f-iC=208. 

INTERACTION RADIUS RINT-13.06 fm RO= 1.43 fm 

MATTER HCILF-DENSITY RADII Cfnl: 
Cf’= 6.06 CT= 4.12 CT+CP=l0.18 C- 2.45 

EQUIVCILENT SHCIRP SURFACE RADII Cfal: 
RP= 6.22 RT= 4.35 

COULOHB RADII Lfml: 
RCP= 5.98 RCT= 4.27 RC=RCP+RCT=lO.25 

BSS-COULOHB POTENTIAL CHeVl: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VC(r)=V0-K+~+ibn for ARC 
VO= 316.36 MeV K= .26330 n32.508 
VC(RINT)= 177.4 HeV 

FISSION-TKE= 162. HcV 
ASVMM. FISSION-TKE= 135. MeV 

LIQUID DROP PCIRAHETERS: 
GbMHA= 0.912 McV/fm*+Z PROX-FACTOR= 28.08 McV 
L-RLD= 71 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PRRAHETER C= 4.96 l’leV/Z**2 

MASS EXCESSES CM&/c+*23: 
PROJECTILE: -74.5 TARGET: -61.4 
COMPOUND NUCLEUS: 2.3 

FUSION RELCITED PARCIHETERSI 
R-BARRIER=11.74 fm V(RB)= 185.4 H-V 
Q-VALUE= -130.2 **v 
L-CRITICAL= 113. 

Euu am Eel Ecauvc P k ETA lMI88MESBW-OlW-LP W-LTEP-WEl-3TkFUlXETA’ TW E-ERM-01lEWlUl 

1.0 152 41 0.23 6562 9.0 253.8 0 0 0 lal.0 133.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 304 62 0.U 9183 12.7 179.5 0 0 0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 456 123 0.69 11373 15.5 146.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 608 164 0.92 13135 17.9 126.9 0 0 0 180.0 133.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 ha4 184 1.04 139tu 19.0 119.7 47 197 0 137.5 18.9 21.3 216 4b8 232 627 14.M 0. 4 15 1.3 4 

5.0 763 205 1.15 146% a.0 113.5 95 721 4& 100.2 21.2 39.9 108 8 359 311 7.28 542. 4 IS 1.6 5 
5.5 8% 225 1.27 1w 21.0 108.2 126 1147 762 81.4 19.0 49.3 556 280 521 235 5.49 990. 4 18 1.8 7 
6.0 912 246 1.38 l6W6 21.9 103.6 151 1502 856 69.1 16.9 55.5 681 231 618 197 4.59 MO. 5 22 2.0 8 
6.5 988 266 1.50 16756 22.8 99.6 172 1301 790 60.2 15.1 59.9 79.3 195 702 173 4.02 687. 6 24 2.2 10 
7.0 1064 236 1.61 17391 23.7 55.9 191 i%8 733 53.4 13.6 63.3 895 169 776 IS6 3.62 736. 7 27 2.4 11 

7.5 1140 307 1.73 18303 24.5 92.7 208 2280 634 48.1 12.4 66.0 991 149 344 I43 3.32 765. 7 29 2.5 12 
8.0 1216 327 1.85 16596 25.3 W.7 224 2474 642 43.7 11.4 68.1 1083 133 908 133 3.09 828. 8 31 2.7 14 
8.5 1292 348 1.96 19171 26.1 87.1 ZB 2643 604 40.1 10.5 69.9 1172 1zO 969 124 2.90 876. 9 33 2.8 15 
9.0 1368 368 2.08 197%J 26.9 84.6 252 2797 570 37.1 9.7 71.5 1259 109 IOi7 118 2.74 922. 9 35 3.0 lb 
9.5 1444 389 2.19 20273 27.6 32.4 266 2933 540 34.5 9.1 72.8 1344 100 108) 112 2.60 968. 10 37 3.1 17 

10.0 1520 409 2.31 2oBM 28.3 83.3 273 30% 513 32.2 8.5 73.9 1428 92 113 107 2.48 1014. 10 39 3.2 13 
10.5 1596 4% 2.42 21319 29.0 78.3 290 3166 489 33.2 8.0 74.9 1511 Es 1193 102 2.38 1059. 11 41 3.3 19 
11.0 1672 4.50 2.54 21324 29.7 76.5 3cQ 3267 467 28.5 7.6 75.8 1552 83 1246 93 2.29 1104. 11 42 3.5 20 
11.5 1748 471 2.65 22317 30.4 74.8 313 m  446 26.9 7.2 76.5 1674 74 1298 95 2.21 1142. 12 U 3.6 22 
12.0 1824 491 2.77 22800 31.0 73.3 324 3443 428 25.5 6.8 77.2 1754 70 1350 92 2.13 1191. 12 U 3.7 22 

13.0 1976 W2 3.00 23737 32.3 70.4 344 ~392 395 23.1 6.2 78.4 1914 62 1452 86 2.01 1277. 14 49 3.9 24 
l4.0 2128 373 3.23 24640 33.5 67.8 363 3719 366 21.1 5.6 79.4 2072 36 ls2 82 1.90 1360. 15 52 4.1 zb 
15.0 2280 614 3.46 25512 34.7 65.5 m  3830 342 19.5 5.2 80.3 iZ29 51 lbsl 78 1.81 lU1. 16 95 4.3 ZB 
16.0 2432 655 3.6926355 35.8 63.5 3W 3926 321 18.1 4.8 81.0 233S 47 1743 74 1.73 15%. 17 58 4.5 30 
17.0 2534 696 3.92 27174 36.9 61.6 416 4012 3M 16.8 4.5 81.6 2540 U 1845 71 1.Y 1bM. 18 61 4.6 31 

18.0 2736 737 4.15 27969 38.0 59.8 432 W7 185 15.8 4.2 82.1 2696 40 1941 69 1.60 1681. 19 64 4.8 33 
19.0 2888 m  4.38 28743 39.0 58.2 448 4155 270 14.8 4.0 82.6 z850 38 2Q36 66 1.54 1754. 19 67 5.0 35 
a.0 WO 818 4.61 29197 40.0 56.8 463 4216 2% 14.0 3.8 33.0 3005 35 2131 64 1.49 1636. ?o 69 5.1 36 
25.0 W8 1023 5.77 33E-3 (1.8 50.8 531 4447 205 10.9 2.9 84.5 3773 27 2599 56 1.30 2202. 25 83 5.8 43 
30.0 4W 1228 6.92 36223 49.0 46.3 592 4&l 171 8.9 2.4 85.5 w 22 3339 50 1.17 2546. 34 95 6.5 49 

35.0 53% 1432 8.07 39177 53.0 42.9 647 4711 146 7.6 2.0 86.2 5302 18 3515 (6 1.07 2877. 35 144 7.1 
40.0 6080 lb97 9.23 41937 56.6 40.1 693 4793 128 6.6 1.8 8a.7 6W4 16 3966 43 0.99 3181. 39 119 7.6 
45.0 6840 1842 10.38 44539 60.0 37.8 746 4857 114 5.8 1.6 87.1 &!6 14 u14 40 0.93 3482. u 131 8.1 
50.0 7600 2046 11.5347010 63.3 a.9 7% 4wB 102 5.2 1.4 87.4 7583 12 1860 38 0.87 3736. 48 142 8.6 

0358 152 Ss on 63 Cu 

------------------------------------------- 

PARAHETERS INDEPENDENT OF BGHBARDING ENERGY 
------------------------------------------- 

CITGHIC NUMBERS: ZP= 62. ZT= 29. ZC= 91.(Pa) 
NEUTRON NUMBERS: NP= 90. NT= 34. NC-124. 

AP+w1/3= 5.337 CIT**l/3= 3.979 ELSCAT C24 dcs 
REDUCED HCISS NUMBER= 44.54 CIP+AT=fiC=PlS. 

n/u Elw Ecn EOVK P k ETA UWsGIw)3WC6W+YlW-LP W-LTEP-WEl-8lEfUlXETA’ TW E-EREN-ENmPltLl 
_------- _---__-_- -- 

1.0 152 45o.nbs62 9.7283.1 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 304 w 0.u 9283 13.8 200.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 (56 134 0.68 11373 16.9 163.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 608 178 0.91 13135 19.5 141.6 0 0 0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 b81 200 1.M 13934 20.7 133.5 42 137 0 11.0 19.8 17.5 169 515 186 845 18.31 0. 4 15 1.3 3 

5.0 760 213 1.14 14690 21.8 126.6 103 681 366 103.2 24.0 38.4 373 387 365 362 7.68 524. 4 15 1.6 5 
INTERACTION RADIUS RINT-13.23 fm RO= 1.42 fm 

MATTER HALF-DENSITY RADII Cfmlr 
CP= 6.06 CT= 4.31 CT+CP=10.37 C= 2.52 

5.5 a36 
6.0 912 
6.5 988 
7.0 lob4 

EQUIVALENT SHARP SURFACE RADII Cfrl: 
RP= 6.22 RT= 4.53 

COULOMB R&D11 Cfml: 
RCP- S.98 RCT= 4.45 RC-RCP+RCT=l0.42 

7.5 1140 
8.0 1216 
8.5 1291 
9.0 1368 
9.5 1444 

BSS-COULOMB POTENTIAL CMcVl: 10.0 157s 
VC(r)=l.438*ZPrZT/r for r>RC 10.5 l!i96 
VC(r)=VG-K*r**n for rCRC 11.0 1672 
VO= 347.57 kV K= .28929 na2.492 11.5 1748 
VC(RINT)= 195.4 tleV 12.0 1324 

FISSION-TKE- 170. n4v 
ASVMH. FISSION-TKE= 148. HcV 

LICJUIO DROP PCIRCIHETERS: 
Gf+lHA= 0.912 HcV/fm**2 PROX-FACTOR- 28.87 HcV 
L-RLD= 68 (ROTATING LIQUID GRGP LIMIT) 
STIFFNESS PARAHETER C- 4.58 MeV/Z**Z 

13.0 1976 

MF)SS EXCESSES EHeV/c*l23: 
PRGJECTILE: -74.5 TARGET: -65.2 
COMPOUND NUCLEUS: 16.6 

FUSION RELATED PARAMETERS: 
R-BARRIER=l1.88 fn V(RB)= 204.3 HeV 
Q-VcILUE= -156.3 HeV 
L-CRITICAL= 113. 

14.0 2128 624 3.19 24644 36.5 75.7 379 3792 307 21.5 6.2 79.3 2067 61 1507 91 1.93 1308. 14 52 4.2 23 
IS.0 i%W 668 3.4225612 37.7 73.1 4a 3907 286 19.8 5.8 80.1 2224 56 1631 a7 1.34 1386. IS 56 4.4 30 
16.0 2432 713 3.8 26355 39.0 70.8 439 4007 268 18.3 5.3 83.8 2381 51 1695 83 1.76 1463. 16 JB 4.5 32 
17.0 2534 757 3.87 27174 40.2 63.7 158 4096 252 17.1 5.0 81.5 2s37 47 1787 80 1.68 1545. 17 61 4.7 33 

18.0 2736 803 4.10 27%9 41.3 66.7 475 4174 233 16.0 4.7 82.0 2692 u 1379 77 1.62 1618. 13 64 4.9 35 
19.0 2888 346 4.33 zs7u 42.5 b5.0 m  4245 226 15.0 4.4 32.5 2347 41 1970 74 1.57 1689. 19 67 5.1 37 
20.0 3040 WI 4.56 29497 43.6 63.3 509 UOB 214 14.2 4.1 82.9 3002 38 2cb8 72 1.51 1763. 20 m 5.2 38 
25.0 3Boo 1113 5.70 33323 48.7 56.6 58J 4348 171 11.1 3.2 34.5 3771 29 2% 62 1.32 2123. 25 33 6.0 4 
38.0 4W 1336 6.34 362?3 55.4 51.7 6% 4708 143 9.1 2.7 85.5 4536 24 2943 56 1.18 2443. 33 96 6.6 52 

35.0 53% 19w 7.99 39177 57.6 47.9 713 4822 122 7.7 2.2 B.2 5340 20 3375 51 1.03 2762. 31 1oB 7.2 
40.0 6WO 1732 9.12 41937 61.6 44.8 769 4908 107 6.7 2.0 86.7 6063 17 3803 47 1.00 x87. 39 120 7.8 
45.0 6810 BO4 10.26 44!i?? 63.3 42.2 821 4974 95 5.9 1.7 87.1 bezi 15 422e u 0.94 3327. 43 131 8.3 
30.0 7600 2227 11.40 47010 68.9 40.0 870 5027 as 5.3 1.5 87.4 7%7 13 4650 42 0.89 3571. 48 142 8.8 

245 1.25 15409 22.8 120.7 136 1123 736 83.4 21.4 48.3 530 
267 1.37 16096 23.9 115.6 163 1491 716 70.6 19.0 54.7 MO 
2po 1.48 167% 24.8 111.0 187 1801 Ml 61.4 16.9 59.3 775 
312 1.60 17591 25.8 107.0 108 2068 614 54.4 15.2 62.8 880 

334 1.71 18003 26.7 103.4 zn 2293 573 48.9 13.8 65.5 978 
S6 l.Fl 13396 27.6 100.1 24S 2500 537 U.5 12.6 67.8 1072 
379 1.94 19171 28.4 97.1 261 2677 503 40.8 11.6 69.6 1162 
401 2.(R 19733 29.2 94.4 Zn 2335 477 37.7 10.8 71.2 1250 
421 2.17 20273 30.0 91.9 291 2976 452 35.0 10.1 72.5 1336 

445 2.1820802 a.8 69.5 3% 31CO 429 32.7 9.4 73.7 1420 
468 2.39 21319 31.6 87.4 318 3218 409 33.7 8.9 74.7 1503 
4W 2.51 21824 32.3 65.4 111 3323 390 28.9 8.4 75.6 15% 
512 2.62 22317 33.0 m.5 344 3418 373 27.3 7.9 76.3 16b7 
534 2.73 a00 33.7 81.7 355 35% 3% zJ.9 7.5 77.1 1748 

579 2.9623737 al 7%5 378 3&O 333 23.5 6.8 78.3 1wB 

36 492 263 5.69 571. 4 18 1.8 7 
252 W-3 223 4.72 6% 5 Z-2 2.0 8 
213 677 1% 4.12 666. 6 24 2.2 10 
184 752 175 3.71 710. 7 27 2.4 12 

162 820 160 3.39 757. 7 29 2.6 13 
1U 883 149 3.15 8% 8 31 2.7 14 
130 942 140 2.95 &(5. 9. 33 2.9 16 
118 loo0 132 2.79 890. 9 3s 3.0 17 
IW lC65 125 2.65 935. 10 37 3.2 18 

100 IloB lzo 2.53 979. 10 39 3.3 19 
93 1161 115 2.42 1013. II 41 3.4 21 
86 1212 110 2.33 lobe. 11 43 3.5 22 
81 1263 106 2.24 1103. 12 U 3.6 23 
76 1313 103 2.17 1145. 12 46 3.8 24 

68 1410 96 2.34 1227. 13 49 4.0 26 

hV/u mu tkv - mvlc 11fn - I ti J (rr hr(n mu mu mu - nn LV -mu- mu - 
-- - 

P+9aclIlE T=T#aEf c=a4Faw oRDIIIIcLE#)W3lDl (ppwRTEIpoINlclccmoICf#ssLiAB Esml 152% 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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**********C+****+***************************~****~~“~~~~~~ 
*3w 152 Sin on 92 MO 

------------------------------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATOMIC NUMBERS: ZP= 62. ZT= 42. ZC=104. ( 1 
NEUTRON NUMBERS: NP= 90. NT= 50. Nc=140. 

APrci /3= 5.337 AT**1 /3= 4.514 ELSCAT (37 des 
REDUCED MASS NUMBER= 57.31 AP+AT=AC=244. 

INTERACTION RADIUS HINT-13.81 fm RO- 1.40 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 6.06 CT- 5.00 CT+CP=ll.OQ 5 2.74 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 6.22 RT= 5.20 

COULOMB RADII tfml: 
RCP- 5.98 RCT= 5.08 RC=RCP+RCT=i 1.05 

BSS-COULOMB POTENTIAL CMcVl: 
VC(r)=1.43SiZP+ZT/r for r>RC 
VC(r)-VO-Krrcrn for r<RC 
VO= 476.76 bleV K= .37941 n=2.454 
VC(RINT)= 271.1 McV 

FISSION-TKE= 208. McV 
ASYMM. FISSION-TKE= 200. MeV 

LIQUID DfWP PARAMETERS: 
GAW’lA- 0.915 MeV/fm**Z PROX-FACTOR- 31.50 MeV 
L-RLD- 42 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 3.61 lleV/Zrr2 

MASS EXCESSES CMcV/crcZl: 
PROJECTILE: -74.5 TARGET3 -87.5 
C’OMPOUND NUCLEUS: 94.4 

FUSION RELATED PARANETERS: 
R-BARRIER=lZ.BS fm V(RB)= 283.7 McV 
Q-VALUE= -254.5 MeV 
L-C’RITICAL= 70. 

1.0 152 57 0.21 6562 12.5 410.0 0 0 0 180.0 180.0 0.0 0 
2.0 304 115 0.42 9283 17.7 289.9 0 0 0 180.0 183.0 0.0 0 
3.0 4% I72 0.63 11373 21.7 a.7 0 0 0 180.0 a.0 0.0 0 
4.0 608 229 0.85 13135 s.1 x6.0 0 0 0 180.0 180.0 0.0 0 
4.5 684 258 0.95 13934 26.6 193.3 0 0 0 180.0 180.0 0.0 0 

5.0 7U 287 l.ob 14bWl 28.0 1824 89 323 47 la.3 37.2 25.8 162 
5.5 836 315 1.16 15409 29.4 174.8 151 843 183 98.3 33.3 40.9 387 
b.0 912 344 1.27 lb096 30.7 167.4 1% 1275 lb8 81.4 28.8 49.3 543 
b.5 988 373 1.37 lb756 32.0 lb0.8 230 lb40 156 70.0 25.2 5.0 b83 
7.0 lOb4 401 1.48 17391 33.2 155.0 260 1952 1U 61.5 22.4 59.2 8)3 

7.5 1140 430 1.59 18003 34.3 149.7 288 2Lz3 134 55.0 20.2 b2.5 912 
8.0 12lb 458 1.69 165% 3S.5 14S.O 313 24b0 126 49.7 18.4 65.1 1014 
8.5 1292 487 1.80 19171 3b.5 140.6 3% 2M9 118 45.4 lb.8 67.3 1111 
9.0 1368 51b 1.90 19730 37.6 135.7 357 2855 112 41.8 15.6 69.1 1204 
9.5 1444 544 2.01 20273 38.b 133.0 378 3021 IO4 38.8 14.4 70.6 1294 

10.0 lsz0 573 2.1120802 39.6 129.7 377 3170 100 36.2 13.5 71.9 i382 
10.5 1596 bt2 2.22 21319 40.0.6 12b.5 416 3305 9b 33.9 12.7 73.1 Mb9 
11.0 lb72 630 2.33 21824 41.6 123.6 u3 3uB 91 31.9 11.9 74.1 1554 
11.5 1748 bS9 2.43 22317 42.5 110.9 450 3540 87 30.1 11.3 75.0 1m 
12.0 1624 688 2.3 228CQ 43.4 118.4 4b7 2443 84 28.5 10.7 75.8 1720 

13.0 1976 745 2.75 23737 45.2 113.7 498 %24 77 a.7 9.7 77.1 1884 
14.0 2128 802 2.96 24t40 16.9 109.6 527 3980 72 23.5 8.8 78.3 2045 
15.0 2280 8b0 3.17 29512 48.5 105.9 85 4115 67 21.b 8.1 79.2 2205 
lb.0 m  917 3.33 16356 SO.1 102.5 581 4233 b3 20.0 7.5 80.0 2%? 
17.0 2584 974 3.59 27174 51.7 99.4 tQb 4337 59 18.b 7.0 80.7 2520 

18.0 2736 1032 3.8327969 53.2 96.6 630 H30 56 17.4 6.6 81.3 2bn 
19.0 2888 lC@ 4.02 28743 54.) 94.1 654 4512 53 lb.4 6.2 81.8 2833 
20.0 3040 114b 4.23 29497 56.1 91.7 676 KS7 50 15.4 5.8 81.3 2988 
25.0 3800 1433 5.23 3a?3 b2.7 82.0 779 4870 40 12.0 4.5 84.0 3761 
30.0 45% 1719 b.34 36223 68.7 74.9 870 50% 33 9.8 3.7 85.1 4529 

35.0 5320 2006 7.40 39177 74.2 69.3 952 5192 28 8.3 3.1 85.8 5294 
40.0 6040 2292 8.16 41937 79.3 b4.8 IOB 5293 25 7.2 2.7 86.4 6057 
45.0 b840 2579 9.51 44S39 84:1 bl.1 1099 5371 22 b.4 2.4 86.8 i&O 
50.0 7600 2866 10.9 47010 88.6 58.0 llb5 %34 20 5.7 2.1 87.1 7582 

0 0 0 0.m 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

578 1ES 7% 12.17 4b9. 0 0 1.0 2 
u9 38 4b7 7.15 510. 0 0 1.4 5 
361 478 364 5.s 561. 4 20 1.7 7 
305 573 306 4.70 592. 5 23 2.0 9 
51 657 272 4.15 b33. b 26 2.2 11 

ZZB 727 24b 3.76 b72. 7 29 2.4 13 
a2 791 227 3.4b 711. 7 31 2.b 15 
181 350 211 3.22 752. 8 33 2.8 16 
lb4 904 198 3.02 789. 9 35 2.9 18 
150 956 1882.85825.9373.1m 

138 1Wb 179 2.72 %5. 10 39 3.2 21 
127 1054 171 2.bO 900. 10 41 3.4 23 
118 1100 lb4 2.50 939. 11 43 3.5 24 
110 1145 158 2.40 972. 11 45 3.b 26 
104 1169 152 2.32 1010. I2 4b 3.8 27 

92 1275 143 2.17 10% 13 50 4.0 29 
83 139D 135 2.05 1151. 14 53 4.2 32 
75 1440 1% 1.95 li22. 15 56 4.4 34 
69 lm 122 1.86 1284. lb 59 4.7 37 
64 1999 117 1.78 1352. 17 62 4.9 3? 

59 lb77 113 1.71 1417. 18 b5 5.0 41 
55 1754 109 1.65 1481. 19 b8 5.2 43 
52 18)3 105 1-u 1.544. 20 71 5.4 45 
392202 91 1.39 1852. 24 84 6.2 53 
31 2sbs 82 1.24 21299. 29 97 b.9 61 

26 2921 75 1.14 2389. 33 1W 7.6 
23 32T2 69 1.05 2&37. 37 121 8.2 
20 3619 65 0.98 2Ub2. 42 132 8.7 
18 3W 61 0.93 3W3. 4b 143 9.2 

152 Ss on 108 AY 152 ?a 0” lee A, 152 ?a on 108 Ik 

___________----_________________________--- 
PARAHETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP- 62. ZT- 47. ZC-109. ( , 
NEUTRON NUMBERS: NP= 90. NT= 61. NC-151. 

APit11/3= 5.337 AT+*l/B= 4.762 ELSCAT <45 des 
REDUCED MASS NUMBER- 63.14 AP+AT=AC-260. 

INTERACTION RADIUS RINT=14.08 fn HO- 1.39 fm 

MATTER HALF-GENSITY RADII Efml: 
C:P= 6.06 CT= 5.32 CT+CP=ll.BH c= 2.83 

EQUIVALENT SHARP SURFACE HAD:1 Cfm,: 
HP= 6.22 RT- 5.50 

COULOMB RADII Cfm3: 
RCP= 5.98 RCT- 5.34 RC-RCP+RCT=ll.Bl 

USS-COULOMB POTENTIAL C,,tV3r 
VC(r)=l.438*ZP*ZT/r for r>RC 
VC(r)-VO-K+rr+n for r<RC 
VO- 521.75 t4cV K= .40083 n-2.446 
VC(RINT)= 297.6 MeV 

10.0 1520 b31 2.12 a002 43.7 l4Ll u7 33w 
10.5 1996 b&3 2.23 21319 U.7 141.6 4b7 3113 
11.0 lb72 b95 2.33 21824 45.8 138.3 487 3570 
11.5 1748 726 2.U 22317 4b.8 135.3 506 3b?& 
12.0 1824 758 2.5J pdoo 47.8 132.5 325 3793 

25 36.0 14.8 72.0 1379 141 96(1 200 2.77 806. 10 39 3.2 24 
24 33.7 13.9 73.1 Mb& 130 1005 191 2.65 843. 10 41 3.4 23 
23 31.7 13.1 74.1 lS1 121 1048 IF3 2.54 875. II 43 3.5 27 
22 29.9 12.4 75.0 1635 113 1090 17b 2.U 911. 11 45 3.7 28 
21 28.3 11.7 75.8 1718 1Ob 1131 170 2.36 943. 12 (6 3.8 r) 

FISSION-TKE- 222. M@J 13.0 197b 821 2.76 23737 49.8 127.3 58p 3781 19 25.6 10.b 77.2 1882 94 1211 
ASYMM. FISSION-TKE- 217. t&V 14.0 2128 881 2.97 24b40 51.7 122.6 592 4142 18 23.4 9.7 78.3 2M3 85 1288 

LIQUID DROP PARAPIETERS: 
GAMNA- 0.907 H&/fn**i! PROX-FACTOR- 32.31 McV 
L-RLD- 33 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 3.30 HeV/Z+rZ 

15.0 2280 947 3.18 29512 53.5 118.5 623 4z82 17 21.5 8.9 79.2 2203 n 13b3 
lb.0 2432 1010 3.39 26395 55.2 114.7 bS3 44M lb 19.9 8.3 80.0 2361 71 1437 

MASS EXCESSES CMeV/c+r21: 
PROJECTILE: -74.5 TARGET: -87.6 
COMPOUND NUCLEUS: 127.6 

FUSION RELATED PARAHETERS: 
R-BARRIER-12.58 fm V(RB)= 310.6 MeV 
W-VALUE- -2S9.7 “eV 
L-CRITICAL- 39. 

17.0 2581 1073 3.bl 27174 56.9 111.3 681 4512 15 18.6 7.7 80.7 2519 65 1509 

18.0 2736 11% 3.82 27%9 58.6 108.1 709 4&& 14 17.4 7.2 81.3 2b75 61 lw 
19.0 ZBBB 12w 4.M a743 bo.2 105.3 735 (694 13 lb.3 6.8 81.8 2832 56 1650 
20.0 3010 1263 4.24 29497 61.8 102.6 7b0 4771 12 15.4 6.4 82.3 2987 53 1720 
25.0 3Boo 1578 5.3 33023 69.0 91.8 876 5064 10 12.0 5.0 84.0 3760 40 x$9 
30.0 4W 1894 6.3636223 75.6 83.8 978 5254 8 9.8 4.1 65.1 4528 32 2388 

35.0 5320 2210 7.43 39177 81.7 n.b 1070 5394 7 8.3 3.4 85.9 52% 27 2710 
40.0 6080 2326 8.49 41937 87.3 72.5 1155 803 b 7.2 3.0 86.4 6C67 23 3028 
45.0 b840 a41 9.8 44w 92.6 68.4 1234 JsB( 5 6.3 2.6 Bb.8 6820 20 3341 
50.0 7400 3157 10.61 47010 97.6 M.9 1308 %.49 5 5.7 2.4 87.2 lW 18 3552 

---_-___ --------___ 
mvtu mv mv - mvlc l/h - I * mk *r de9 b?r mv mv mv 
- ------ _________ 
r-fmEclILE T = T w m  ca4Fu8m cm DIwxLE#I SvsTEn LpQylRmDoINl CHENIERCfrvlssL=LAB 

1.0 152 63 0.21 bSb2 13.8 158.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
2.0 304 126 0.42 9283 19.5 324.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 456 169 0.M 11373 23.9 2b4.9 0 0 0 180.0 180.0 0.0 0 0 0 a 0.00 0. 0 0 0.0 0 
4.0 W 253 0.85 13135 27.6 229.4 0 0 0 180.0 im.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 684 284 0.95 13934 29.3 216.3 0 0 0 180.0 180.0 0.0 0 b 0 0 0.00 0. 0 0 0.0 0 

5.0 760 316 1.06 14b90 3.9 206.2 103 3% 51 12b.7 44.7 26.6 170 590 167 858 12.02 HI. 0 0 0.9 2 
5.5 836 347 1.17 15409 32.4 155.b 172 894 46 97.4 37.8 41.3 377 459 334 517 7.21 479. 3 lb 1.3 5 
6.0 912 379 1.27 16096 a.8 187.3 220 1341 42 80.8 32.2 49.b 540 372 191 4t5 5.63 516. 4 20 1.7 8 
6.5 988 410 1.38 167% 35.2 180.0 259 1719 39 69.5 28.1 55.3 676 312 5w 343 4.77 555. 5 24 1.9 10 
7.0 1OM 412 1.49 17391 36.5 173.4 294 2Q43 36 61.1 24.9 59.4 797 267 629 m  4.22 593. b 26 2.2 12 

7.5 1140 474 1.59 18003 37.8 lb7.5 3?4 2323 
8.0 1216 SC6 1.70 18596 39.1 1b2.2 352 2568 
8.5 1292 537 1.80 19171 40.3 157.4 378 27a4 
9.0 13b8 568 1.91 19730 41.4 152.9 402 2977 
9.5 1444 My) 2.02 2Q273 42.6 148.9 425 3149 

34 54.7 22.3 62.7 907 233 697 275 3.82 a. 7 29 2.4 14 
32 49.5 20.3 b5.3 1009 207 758 253 3.52 bb7. 7 31 2.6 lb 
30 45.2 18.6 67.4 1107 185 813 2Jb 3.27 7Q3. 8 35 2.8 18 
28 41.6 17.1 b9.2 1200 168 865 222 3.08 7%. 9 35 2.9 20 
27 38.6 15.9 70.7 1291 153 914 210 2.91 772. 9 37 3.1 22 

159 2.21 Kc+. 13 50 4.0 33 
151 2.09 1076. 14 53 4.3 35 
143 1.99 1137. 15 9 4.5 38 
137 1.90 1197. lb 59 4.7 41 
131 1.82 12&o. 17 62 4.9 43 

124 1.7S 1322. 18 b5 5.1 45 
121 I.b8 1382. 19 68 5.3 47 
117 1.a 1Ul. 17 71 5.5 49 
102 1.41 1716. 24 81 6.3 59 
91 1.27 197% 28 97 7.0 67 

83 1.16 2212. 33 109 7.7 
n I.07 2432. 37 120 8.3 
72 1.W X44. 41 131 8.9 
68 0.55 28%. 45 143 9.4 

-- 11,s mv *v- mv - 

owl 152% 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

*,***,,c,,***+*********~*****~**~***~*******~**~*~ 

K461 152 Sm on 140 Ce 

PARfiIlETERS INDEPENDENT OF BOMBARDING ENERGV ah EIM EC8 EauK P k ETA LlWSUWSlBlpc)IW-lP W-llEP-WEl4lEfUllET8’ TM E-EREN-ENTEIPIUT 

ATOMIC NUMBERS: ZP= 62. ZT= 58. ZC-120. f J 
NEUTRON NUilBERS4 NP= 90. NT= 82. N&172. 

CIp*+1/3= 5.337 CIT**1/3= 5.192 ELSCAT C.57 dcs 
REDUCED MASS NUMBER= 72.88 CIP+AT&C=292. 

INTERftCTION RADIUS RINTml4.55 fm RO= 1.38 fm 

MATTER HCILF-DENSITY RADII Cfml; 
CP- 6.06 CT= 5.87 CT+CP=11.94 C- 2.98 

EQUIVALENT SHARP SURFACE RCIDII Cfml: 
RP= 6.22 RT= 6.04 

COULOMB RADII Cfml: 
RCP= 5.98 RCT= 5.82 RC=RCP+RCT=ll.79 

BSS-COULOMB POTENTIAL 1MeVl: 
VC(rJ=l.438*ZP+ZT/r for t’>RC 
VC(rJ=VO-Krr**n for r<RC 
VO= 618.27 MeV K= .43767 0~2.439 
VC(RINTJ= 355.5 MeV 

FISSION-TKE= 255. MeV 
ASVMM. FISSION-TKE= 254. MsV 

LIQUID DROP PARAMETERS: 
G&tlMA= 0.898 MeV/fm**2 PHOX-FACTOR= 33.66 MeV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2.89 M&/Z**2 

MASS EXCESSES CMeV/c*+Zl: 
PROJECTILE: -74.5 TARGET1 -88.2 
CORPOUNR NUCLEUS: 212.3 

FUSION RELATED PARAMETERS: 
R-BARRIER=12.95 fm V(RBJ= 370.3 M&J 
Q-VALUE= -375.0 Flev 
L-CRITICAL= 0. 

1.0 152 73 0.20 bsb2 15.9 5bb.2 0 0 
2.0 30) 116 0.41 9283 22.5 MO.4 0 0 
3.0 156 219 O.bl 11373 27.6 326.9 0 0 
4.0 bra 292 0.82 13135 31.9 283.1 0 0 
4.5 be4 328 0.92 13734 33.8 2bb.9 0 0 

5.0 760 W 1.0 Mb90 35.) 2S.2 79 158 
5.5 836 401 1.13 154o9 37.4 241.4 182 752 
6.0 912 437 1.23 JbO9b 39.0 231.2 245 1216 
b.5 989 474 1.33 167% 40.0.6 222.1 295 lbb3 
7.0 lob4 510 1.43 17391 42.2 214.0 337 2921 

7.5 1140 547 1.54 LB003 43.7 206.8 375 2330 
8.0 1216 593 1.6) 15% 45.1 200.2 4O9 2601 
8.5 1292 619 1.74 19171 lb.5 194.2 441 2840 
9.0 1x.9 b5.5 1.84 19730 47.8 188.7 470 3052 
9.5 1444 692 1.95 20273 49.1 183.7 498 3242 

10.0 1520 729 2.05 2fw 50.4 179.1 524 3413 
10.5 1596 765 2.15 21319 51.7 174.7 549 3568 
11.0 lb72 8M 2.15 21824 52.9 DO.7 573 3795 0 33.2 15.9 73.4 1536 
11.5 1749 gS 2.36 22317 51.1 167.0 59b 3837 0 31.3 15.0 74.4 lb21 
12.0 1824 875 2.Y 2i%W 55.2 163.5 618 S54 0 29.6 14.2 75.2 1705 

13.0 1976 947 2.M 23737 57.5 157.0 MD 4162 0 26.7 12.8 7b.b Jam 
14.0 2128 1020 2.87 24b4O 59.6 151.3 7(10 4340 0 24.4 11.7 77.8 2033 
15.0 2280 1093 3.07 25512 61.7 Mb.2 737 4495 0 22.4 10.7 78.8 2194 
16.0 2432 1166 3.25 26395 63.8 141.6 773 (b30 0 20.8 9.9 79.6 2353 
17.0 2m4 1229 3.48 27174 65.7 137.3 807 4749 0 19.3 9.3 80.3 2511 

18.0 273b 1312 3.69 27969 67.6 133.5 34O (855 0 18.1 8.7 81.0 2669 
19.0 2888 1385 3.89 B743 b9.5 129.9 871 4949 0 17.0 8.1 81.5 2825 
20.0 3MO 1455 4.10 29497 71.3 12b.b ml 5025 0 lb.0 7.7 82.0 2%1 
25.0 3800 1822 5.12 33023 79.7 113.2 lO4O 5353 0 12.4 b.0 tt3.8 3756 
30.0 4560 2lm 6.1536223 87.3 193.4 1162 5574 0 10.2 4.9 84.9 4524 

35.0 53io 2951 7.17 39177 94.3 95.7 1272 5728 0 8.b 4.1 85.7 5250 
40.0 bwo 2.915 8.20 41937 loo.8 89.5 1374 5944 0 7.5 3.6 8b.3 &54 
45.0 be40 3279 9.22 us? lcb.9 84.4 Mb9 5933 0 6.b 3.2 86.7 b818 22 w20 w 1.o4 0. 49 1m 8.9 
50.0 7600 3b44 10.25 47310 112.7 80.1 1557 b&?5 0 5.9 2.8 87.1 7so 20 3178 84 0.98 0. 44 141 9.5 

0 190.0 1m.o 0.0 0 
0 190.0 180.0 0.0 0 
0 180.0 180.0 0.0 0 
0 1m.o 180.0 0.0 0 
0 180.0 180.0 0.0 0 

0 145.4 b5.2 17.3 be 
0 l&O 49.9 37.0 394 
0 86.7 41.1 (6.7 483 
0 74.0 35.2 53.0 631 
0 b4.8 30.9 57.6 759 

0 57.7 Z7.b 61.1 875 
0 52.1 24.9 b3.9 982 
0 47.6 22.7 bb.2 1082 
0 43.7 20.9 be.1 1179 
0 40.5 19.4 69.8 1271 

0 37.7 18.0 71.1 1362 
0 25.3 lb.9 72.4 1454 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

692 b7 lb22 19.34 0. 0 0 0.0 0 
532 257 718 8.38 0. 3 15 0.8 2 
429 389 535 6.23 0. 4 19 1.3 6 
351 (89 445 5.17 0. 5 23 1.6 9 
305 570 389 4.52 0. 6 26 1.9 12 

265 bW 350 4.07 0. b 28 2.2 I4 
234 698 320 3.73 0. 7 31 2.4 17 
210 751 298 3.Y 0. 8 33 2.b 19 
189 800 279 3.24 0. 8 35 2.8 22 
173 84b 2b3 3.Ob 0. 9 37 2.9 24 

153 ES4 250 2.91 0. 9 W 3.1 26 
14b 929 239 2.78 0. IO 41 3.3 28 
136 969 229 2.M 0. 11 43 3.4 r) 
127 1006 229 2.56 0. 11 44 3.b 32 
119 IOU 212 2.47 0. 12 4b 3.7 33 

lob 1114 199 2.31 0. 13 49 4.0 37 
95 1182 187 2.18 0. 13 53 4.2 40 
85 1247 173 2.07 0. 14 5b 4.4 44 
79 1311 170 1.97 0. 15 59 4.7 47 
73 1374 lb3 1.89 0. lb b2 4.9 49 

b7 1435 156 1.82 0. 17 M 5.1 52 
b3 149b 151 1.75 0. 18 b7 5.3 54 
59 1555 Mb 1.69 0. 19 70 5.4 57 
44 1844 126 1.47 0. 23 83 b.3 b8 
36 2122 113 1.31 0. 27 95 7.0 m  

30 23% 103 1.20 0. 32 107 7.7 
26 2658 96 1.11 0. 34 119 8.3 

0362 152 Sa on 154 Sm 152 s 0” 154 m  152 ?a 0” 154 ?a 

PARAMETERS INDEPENDENT OF BOHBPlRDING ENERGY 
-_-________-----__-_~~~~~~~~~~~~~~~~~~~~~~- 

- ---__- ------ 
a/u Em Ecll EQUW l k ET4 UW.srmyLsGNE~(pLp N’-LTEF.-Q’El~iETETR’ TW E-ERFB--EN~llll 

ATOMIC NUMBERS: ZP- 42. IT=  62. ZC=124.f J 
NEUTRON NUMBERS: Nr= 90. NT= 92. NC-182. 

w++1/3= 5.337 AT**1 /3= 5.360 
REDUCED MASS NUMBER= 76.50 Ar+AT=AC=306. 

1.0 152 76 0.20 b!U lb.7 606.3 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 304 153 0.41 92m 23.7 428.0 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 4% 229 O.bl 11373 27.0 349.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 bO8 306 0.82 13135 33.5 ZV2.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 be4 344 0.92 139% 35.5 285.3 0 0 0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

INTERCICTION RADIUS RINT-14.73 fm RO= 1.38 fin 

MATTER HALF-DENSITY RADII Cfml: 
Cr= 6.06 CT= 6.09 CT+Cr=lZ.lS E= 3.04 

EQJJIVPILENT SHARP SURFACE F&D11 Cfml: 
HP= 6.22 RT= 6.25 

COULOMB RADII Cfnl: 
RCP= 5.98 RCT= 6.00 RC=RCP+RCT=l1.97 

SSS-COULOMB POTENTIAL CM&lx 
VC(rJ=1.438rZP*ZT/r for r3RC 
VC(rJ=VO-K*r+*n for r<RC 
VO= 651.03 McV K= .44461 ns2.439 
VClRINTJ= 375.3 MeV 

FISSIGN-TKE- 267. MeV 
ASYMtl. FISSION-TKE= 267. MeV 

LIQUID DROP rCIRAMETERS* 
OAMHA= 0.891 lleV/fmrcZ PROX-FACTOR= 34.00 McV 
L-RLD- 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2.76 H&/Z**2 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: -74.5 TARGET: -72.1 
COHPOUND NUCLEUS: 240. % 

5.0 760 2&J Lo2 Mb0 37.4 270.7 73 122 
5.5 83b 421 1.12 154O9 39.2 258.1 189 735 
6.0 912 459 1.22 NON 41.0 247.1 257 1244 
b.5 988 497 1.32 167% 42.7 237.4 310 lb74 
7.0 lob4 535 1.43 17391 44.3 228.8 356 2043 

7.5 1140 574 1.53 lamI 45.8 221.0 39b 2362 
8.0 1216 bJ2 1.63 18596 47.3 214.0 433 2b41 
8.5 1292 650 I.73 19171 48.8 207.6 4b7 2888 
9.0 we baa 1.93 19730 50.2 201.8 495 3107 
9.5 1444 727 I.94 20273 51.b 196.4 528 3302 

10.0 1529 765 2.o4 iQ8o2 52.9 191.4 sb 3479 
JO.5 1596 Bw 2.14 21319 54.2 Mb.8 582 3638 
11.0 JM 841 2.24 21821 55.5 182.5 boB 3723 
11.5 1748 ES9 2.34 23317 56.7 178.5 632 3915 
12.0 1824 918 2.45 2woo 58.0 174.7 b5b 40% 

13.0 1976 994 2.65 23737 b0.3 167.9 701 4251 
J4.0 2123 JO71 2.85 24b40 b2.b 161.8 743 4434 
15.0 r280 1147 3.ob 25512 b4.8 J5b.3 783 4594 
16.0 2432 JZZI 3.2b 26356 bb.9 151.3 820 473J 
17.0 2% 1303 3.4b 27174 b9.0 J4b.8 851 48% 

18.0 27% 1377 3.U 27969 71.0 142.7 WJ 4965 
19.0 2888 1453 3.87 28743 72.9 135.9 925 59b3 
20.0 3l40 1534 4.m 29497 74.8 135.3 957 5151 
25.0 3800 1912 5.10 3m23 83.7 121.1 llO4 54b5 
m.0 45b0 2395 b.JJ 3b223 91.6 110.5 1234 5707 

FUSION RELATED PARCIMETERS: 35.0 5320 2677 7.13 39177 99.0 102.3 1352 58M 
R-BARRIER=l3.10 fm V(RBJ= 390.6 McV 40.0 boa0 mbo 8.15 41937 lrn.8 95.7 Mb0 5955 
Q-VCILUE= -387.4 MeV 45.0 be40 m2 9.17 44539 112.2 90.2 1560 6078 
L-CRITICAL- 0. 50.0 7600 3825 10.19 47010 118.3 55.b Jb?5 6152 

0 149.9 7b.4 15.0 51 7c9 47 198122.56 0. 0 0 0.0 0 
0 107.b 54.3 36.2 291 545 240 786 8.69 0. 3 15 0.9 3 
0 87.8 U.2 4b.l 474 439 373 579 b.39 0. 4 19 1.4 b 
0 74.8 37.7 52.6 613 3b5 473 480 5.29 0. 5 23 1.7 10 
0 65.5 33.0 57.3 753 311 553 418 4.61 0. 6 26 2.0 13 

0 58.3 29.4 60.9 am 270 620 376 4.14 0. 6 28 2.2 lb 
0 52.6 26.5 63.7 977 23p 678 344 3.79 0. 7 31 2.4 18 
0 48.0 24.1 b&O 1079 213 7J) 319 3.52 0. 8 33 2.b 21 
0 44.1 22.2 b8.0 1175 193 777 259 3.29 0. 8 a 2.8 23 
0 40.8 20.b 69.6 1268 176 ml 282 3.11 0. 9 37 3.0 2b 

0 2%0 19.1 71.0 1359 Jbl 263 zb8 2.95 0. 9 39 3.1 28 
0 35.6 17.9 72.2 1447 I49 902 254 2.82 0. 10 41 3.3 34 
0 33.4 16.8 73.3 1534 138 939 245 2.70 0. IO 42 3.4 32 
0 31.5 15.9 74.2 1619 129 976 236 2.59 0. 11 b4 3.6 W 
0 29.8 15.0 75.1 1703 121 1011 227 2.50 0. 11 (6 3.7 36 

0 2b.9 13.6 76.5 J8b9 107 1078 213 2.24 0. 12 49 4.0 49 
0 24:b 12.4 77.7 29%’ 96 lJ42 291 2.21 0. 13 52 4.2 43 
0 22.6 11.4 78.7 2193 87 12O4 191 2.10 0. 14 55 4.5 47 
0 X1.9 10.5 79.6 Tj2 80 12b4 182 2.00 0. 15 53 4.7 54 
0 19.4 9.8 80.3 2510 74 1323 174 1.92 0. lb 61 4.9 53 

0 18.2 9.2 80.9 2bM 68 1381 Jb7 1.84 0. 17 b4 5.1 56 
0 17.1 8.6 81.5 B24 b4 1uB Jbl 1.77 0. 18 67 5.3 SB 
0 lb.1 8.1 82.0 2pBo bo 1494 156 1.71 0. 19 70 5.5 61 
0 12.5 6.3 43.7 3755 45 17b4 135 J.49 0. 23 63 6.3 73 
0 10.2 5.2 84.9 4%!4 34 2924 121 J.33 0. 27 95 7.1 83 

0 8.7 4.4 55.7 5290 30 2277 110 1.21 0. 31 107 1.7 
0 7.5 3.8 86.2 bc64 26 2524 Jo2 1.12 0. 35 118 8.4 
0 b.6 3.3 1.7 6817 23 27b7 96 J.oJ 0. W 129 8.9 
0 5.9 3.0 57.0 7540 20 3m7 90 0.99 0. 43 I49 9.5 

Wlu l*V W - lWlc l/h - 4l d d da du dtr kV fkv Rev - 1P1 M ikv- tw - 
_-____----_-_--- 

-11lE T=Tmxl  l2awuBa mDIam.Emw8TEs -Inl-aI#ssL~ m  152% 



585 W. W. WILCKE et al. Heavy-Ion Reaction Parameters 

TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

#363 152 Sn on 165 tin 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENEROY 
--------------------__^_________________--- 

ATGMIC NUMBERS: ZP= 62. ZT= 67. ZC-129.C 1 
NEUTRON NUMBERS: NP= 90. NT= YB. NC=lSS. 

APiwl/3= 5.337 CIT*+l/3= 5.485 
REDUCED MASS NUMBER= 79.12 AP+AT=AC=317. 

INTERACTION RADIUS RINT=l4.86 fm HO- 1.37 fm 

MATTER HALF-DENSITY RADII Cfml: 
CR= 6.66 CT= 6.25 CT+CP=l2.31 ?= 3.08 

EQUIVALENT SHARP SURFACE RADI I C fa7 : 
RP= 6.z‘Z RT= 6.41 

COULOMB RADII Cfml: 
RCP= 5.98 RCT= 6.15 RC:=RCP+RCT=lZ.lS 

BSS-C.GULGMB POTENTIAL CMeVl: 
VC(r)=1.438itZP*ZT/r for r>RC 
VC ( i- ) +<I-K*r+rn for r<RC 
VU= 6P4.41 MeV K= .45883 n=2.439 
VC(RINT)= 401.Y Met’ 

FISSION-TKE= 284. MeV 
ASYMM. FISSION-TKE= ‘283. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.893 MeV/fmr*Z PROX-FACTOR= 34.53 MeV 
L-RLD= G (ROTATING LIQUID DROP LIMIT) 
C,TIFFNESS PARAMETER C= 2.68 MeV/Z**Z 

MASS EXC:ESSES CMeV/cr*21: 
PROJECTILE: -74.5 TARGET: -63.7 
COMPOUND NUCLEUS: 287.3 

FUSION RELATEU PARAMETERS: 
R-RARRIER=l3.lY fm V(RB)= 418.7 MeV 
Q-VALUE= -425.5 MeV 
L-CRITICAL= 0. 

n/a Em Eat Eclvvf , k EM LlWSUWsmSEWlWi.P W-LlEP-WET4TEpQllElk’ TM E-ERotMTBBlUl 
- - -----_- 

1.0 152 79 0.20 a2 17.3 654.1 0 0 
2.0 301 158 0.39 97.83 24.5 4b2.5 0 0 
3.0 4% 237 0.59 11373 20.0 377.6 0 0 
4.0 608 316 0.79 13135 34.6 327.0 0 0 
4.5 681 35b 0.89 13934 36.7 308.3 0 0 

5.0 74a 396 0.98 14b9Q 38.7 292.5 0 0 
5.5 836 Us l.C# 15407 40.b 278.9 145 528 
b.0 912 475 l.lE 16096 42.4 2b7.0 244 IW 
6.5 Ilae 514 1.23 167% 44.1 254.6 3% 1519 
7.0 lOb4 554 1.33 17391 45.8 247.2 356 I907 

7.5 1140 593 1.43 16NQ 47.4 233.8 409 2Z44 
8.0 1216 633 I.57 18596 48.9 231.3 439 2SR 
8.5 IZPZ b72 1.67 19171 50.5 224.4 475 3793 
9.0 1368 712 1.77 19720 51.9 218.0 Sop 3029 
9.5 1444 752 1.37 20273 53.3 212.2 549 32s 

10.0 1524 791 1.97 ES92 54.7 206.3 570 3421 
10.5 1996 831 2.07 21319 56.1 201.9 5W 3589 
11.0 1672 870 2.17 21324 57.4 197.2 b25 3742 
11.5 1748 910 2.26 22317 58.7 192.9 451 a32 
12.0 1324 949 2.36 22%04 59.9 138.8 676 4OO9 

13.0 1976 1027 2.5b 23737 62.4 181.4 723 42% 
14.0 2123 1103 2.7b 24bM b4.7 174.8 768 4429 
15.0 Pg) 1187 2.9525512 67.0 168.9 810 4397 
lb.0 24.Z 12b4 3.15 26355 69.2 lb3.5 850 4744 
17.0 2?84 1245 3.35 27174 71.3 156.6 888 4874 

13.0 2734 1424 3.54 279b9 73.4 154.2 924 4939 
19.0 2888 1503 3.74 23743 75.4 1w.1 959 5092 
20.0 30(0 1532 3.94 29497 77.4 Mb.3 9% 5135 
25.0 3800 1978 4.92 33923 86.5 ra.8 1148 5537 
30.0 1560 2374 5.91 3bz.a 94.0 119.4 1234 5771 

35.0 5320 2769 b.W 39177 101.4 110.6 IUn 5939 
40.0 6080 3165 7.37 41937 w.4 103.4 IM 4nb5 
45.0 434q 3560 8.B 44S39 116.1 97.5 lb25 blb2 
50.0 7445 3956 9.84 47010 122.4 92.5 1724 b24a 

0 180.0 Mao 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 133.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 139.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 118.7 43.3 39.7 218 bl8 173 1010 10.45 0. 2 13 0.5 1 
0 94.7 49.9 42.6 419 493 328 bBz 7.43 0. 3 18 1.1 5 
0 80.0 42.0 50.0 JBO 4@l (38 549 5.45 0. 4 22 1.5 8 
0 69.6 8.4 55.2 718 34b 524 472 4.86 0. 5 25 1.8 12 

0 b1.7 32.3 59.1 84O PO 596 4m 4.33 0. 6 28 2.1 14 
0 56.6 29.0 62.2 95.2 244 b57 X0 3.94 0. 7 33 2.3 17 
0 P.6 26.4 b4.7 1057 235 710 351 3.64 0. 8 32 2.5 a 
0 16.4 24.2 M.8 1156 212 759 330 3.40 0. 8 34 2.7 22 
0 42.9 22.4 68.) lrjl 193 394 311 3.20 0. 9 36 2.9 25 

0 39.9 20.8 70.1 1343 177 345 295 3.03 0. 9 33 3.0 27 
0 37.3 19.4 71.4 1433 lb3 BB1 281 2.89 0. IO 40 3.2 29 
0 35.0 18.2 72.5 1521 151 922 2b9 2.76 0. 10 42 3.4 32 
0 33.0 17.2 73.5 1607 141 958 258 2.8 0. 11 U 3.5 34 
0 31.2 lb.3 74.4 lb92 132 992 249 2.56 0. 11 45 3.1 36 

0 28.2 14.7 75.9 Es9 117 1058 232 2.39 q. 12 49 3.9 u) 
0 25.7 13.4 77.2 2023 105 1121 219 2.25 0. 13 52 4.1 43 
0 23.b 12.3 78.2 2185 55 1181 206 2.13 0. 14 55 4.4 47 
0 21.8 11.3 79.1 2345 87 1240 198 2.03 0. 15 58 4.6 50 
0 20.3 10.6 79.9 2504 80 1297 189 1.95 0. lb 61 4.6 53 

0 18.9 9.9 80.5 %52 74 1352 132 1.87 0. 17 b4 5.0 5b 
0 17.8 9.3 81.1 2819 69 1407 175 I.89 0. 18 Y  5.2 59 
0 lb.8 8.7 8l.b 2976 b4 Mb1 lb9 1.74 0. 19 69 5.4 62 
0 13.0 6.8 83.5 3751 49 1720 147 1.51 0. 23 82 b.3 14 
0 1O.b 5.5 34.7 4521 39 1968 131 1.35 0. 27 94 7.0 85 

0 9.0 4.7 85.5 5237 33 239 120 1.23 0. 31 I& 7.7 
0 7.8 4.1 %.I bos2 1 2445 111 1.14 0. 35 117 8.3 
0 4.9 3.b 86.6 6915 25 2b7b LOI 1.06 0. 39 123 8.9 
0 b.1 3.2 86.9 m$ 22 2%4 98 1.w 0. 43 139 9.4 

#364 152 Sm on 181 Ta 

_____------__-__________________________--- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC. NUMBERS: ZP= 62. ZT= 73. ZC=135. ( ) 
NEUTRON NUMBERS: NP= 30. NT=108. NC=l98. 

AP**l/3= 5.337 AT**l/3= 5.657 
REDUCED MASS NUMBER= 32.62 AP+AT=AC:=333. 

INTERACTION RADIUS RINT=15.05 fm RO= 1.37 fn 

MATTER HALF-UENSITY RADII Cfml: 
UP= 6.06 CT= 6.47 CT+CP=12.53 c= 3.13 

EQUIVALENT SHARP SURFACE RADII Cfnl: 
HP= 6.22 RT= 6.62 

COULOMB RADII Cfml: 
RCP= 5.Y8 RCT= 6.35 RC=RCP+RCT=l2.33 

BSS-COULOM6 WTENTIAL [H&7: 
VC(r7=1.438*ZP*ZT/r for r>RC 
VC. ( r )=&JO-K*, +rn for r<RC 
VO= 744.02 MeV K= .46962 n=2.441 
VC(RINT)= 432.5 II& 

FISSION-TKE= 304. MeV 
ASYMM. FISSION-TKE= 302. McV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.891 MeV/fmrc2 PROX-FACTOR= 35.04 MeV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER c.= 2.57 MeV/Zc+Z 

MASS EXCESSES CHeV/c*r23: 
PROJECTILE: -74.5 TARGET: -44. cl 
COMPOUND NUCLEUS: 352.5 

FUSION RELATED PARAMETERS: 
R-BARRIER=lS.?.Z fm V(RB)= 450.9 MeV 
Q-VALUE= -473.0 nev 
L-C:RITICAL= 0. 

Is2 3a 41 181 h 152 ?a on 131 la 

__----I___--_-_--__I -______-_----___--------------------- 
Rlu EIM EC4 EavvC , k ET4 LWS3WW6cpaCU’-LP CP-LTEP-EPEI-OTEFWXETA’ TAU E-~~E&-ENTBYBLT 
---------------------- -------- - ___--- I ----- -__-- ______ -___ 

1.0 152 83 0.19 b!&2 18.1 712.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 34 lb5 0.24 9283 25.6 5M.9 0 0 0 180.0 im.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 4% 248 0.57 11373 31.3 411.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 608 330 0.76 13135 36.1 3Sb.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
4.5 681 372 OAb 13534 39.3 33.0 0 0 0 im.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.0 760 413 0.96 14490 40.4 318.7 0 0 0 180.0 160.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 834 454 1.05 15409 42.4 303.9 138 339 0 131.1 76.4 24.5 149 687 Ilb 1385 13.39 0. 2 12 0.0 0 
b.0 912 49b 1.15 16096 44.3 290.9 237 997 0 101.7 57.0 39.1 343 544 282 815 7.81 0. 3 17 0.7 2 
6.5 988 537 1.24 16756 16.1 279.5 306 1386 0 85.0 47.1 47.5 540 U8 402 b24 6.07 0. 4 21 1.2 7 
7.0 lOb4 573 1.34 17391 47.8 269.4 351 1797 0 73.5 40.5 53.2 b8b 378 494 5.3 5.13 0. 5 24 1.6 IO 

7.5 1140 620 1.43 18003 49.5 244.2 409 2152 0 6.0 35.7 5l.5 814 $26 569 474 4.S 0. b 27 1.9 14 
8.0 12lb Ml 1.53 16% 51.1 252.0 4.52 24b4 0 53.3 31.9 b0.8 930 286 632 429 4.10 0. 7 29 2.1 17 
8.5 1292 702 I.62 19171 52.7 2U.4 491 272% 0 52.9 29.0 63.5 1037 235 686 394 3.77 0. 7 32 2.3 24 
9.0 1368 7U I.72 I9739 54.2 237.b 527 2982 0 48.5 a.5 b5.7 1139 229 7% 367 3.51 0. 8 24 2.5 22 
9.5 1444 785 1.81 x273 95.7 231.2 ‘561 3200 0 U.8 24.5 b7.b 1234 208 780 345 3.3 0. 9 36 2.7 25 

10.0 1523 826 1.91 2%§92 57.1 225.4 593 mb 0 41.b 22.7 69.2 1337 198 322 326 3.12 0. 9 38 2.9 21 
10.5 159b 867 2.01 21319 58.b 219.9 b24 3514 0 38.9 21.2 70.6 1421 175 860 311 2.97 0. 10 49 3.1 39 
11.0 lb72 909 2.10 21924 59.9 214.9 653 3735 0 36.5 19.9 71.8 1510 lb2 897 297 2.34 0. 10 42 3.2 32 
11.5 1748 9?6 2.20 22317 bl.3 210.2 680 3883 0 34.3 18.7 72.8 1597 151 9JL 265 2.72 0. II 43 3.4 34 
12.0 1824 991 2.29 22800 b2.b 205.7 707 4O18 0 32.5 17.7 73.8 lb33 141 965 274 2.62 0. 11 45 3.5 36 

13.0 1976 1074 2.48 23737 b5.2 197.7 757 4B7 0 29.3 15.9 75.4 1851 125 1029 256 2.u 0. 12 48 3.8 41 
14.0 2128 1157 2.b7 24440 b7.b 190.5 805 44b1 0 26.6 14.5 76.7 m1b 112 IO@ 241 2.33 0. 13 51 4.1 u 
15.0 2280 1239 2.87 25512 70.0 184.0 849 4@9 0 24.4 13.3 77.8 2179 101 1147 228 2.18 0. 14 51 4.3 48 
lb.0 2432 1322 3.04 26355 72.3 178.2 892 4794 0 22.b 12.3 78.7 2339 93 1203 217 2.07 0. I5 57 4.5 52 
17.0 2%4 1405 3.25 27174 74.5 172.8 932 4931 0 21.0 Il.4 79.5 2499 85 1257 MB 1.93 0. lb M) 4.7 55 

18.0 1736 1437 3.44 m69 76.7 lb8.0 971 X63 0 19.6 10.7 1.2 2b57 79 1310 199 1.90 0. 17 ta 4.9 58 
19.0 2333 1570 3.0 %743 78.8 163.5 1009 5161 0 18.4 10.0 W.8 2315 73 13b2 192 I.83 0. 17 bb 5.1 61 
20.0 3wo lb52 3.82 29497 80.8 159.4 1045 5259 0 17.3 9.4 81.3 2971 69 1413 185 1.77 0. 18 69 5.3 b4 
25.0 3870 Z6.S 4.78 33023 90.4 142.5 12W 5K?1 0 13.5 7.3 93.3 3748 52 lb57 lb0 1.53 0. 23 81 6.2 77 
30.0 4560 2479 5.73 3b?i3 99.0 139.1 1353 5879 0 11.0 6.0 84.5 4519 41 1989 143 1.37 0. 27 94 b.9 B8 

35.0 5320 2692 b.69 39177 106.9 120.5 1433 6056 0 9.3 5.0 Es.4 5285 35 2114 131 1.25 0. 31 105 7.b 
40.0 6080 3305 7.M 41937 114.3 112.7 lb03 6189 0 a0 4.4 86.0 a50 39 2324 121 1.15 0. 35 116 8.2 
45.0 b840 3718 8.60 44539 121.2 106.2 1715 6292 0 7.1 3.9 86.5 6814 26 2549 113 1.08 0. 38 127 8.8 
50.0 7600 4131 9.55 47010 127.8 lm.8 1819 b375 0 b.3 3.4 86.8 7577 23 2761 107 1.02 0. 42 138 9.4 

-__ --------- --- ----- --__-__ 
lwlu M MV - bV/r llfl -- d d ah drr du drs fld kV hV -- ws &v -It& kV -- 
-I_ I_-_--____-_-_--.-______________________~ 
F=fmEClILE T=Trn - cm DI)(XLE#I sv8Tsl e4JmlmoInl QKDllERWwLti m  152% 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

Y365 152 Sm on 197 Au 

-__________-_------_----------------------- 

PARAHETERS INDEPENDENT OF BOMBARDING ENERGY 
-_-_---_____________----------------------- 

ATOMIC NUMBERS: ZP= 62. ZT= 79. ZC=l41. ( ) 
NEUTRON NUMBERS: NP= 90. NT=l18. NC=208. 

APc*l/3= 5.337 AT**l/3= 5.819 
REDUCED MASS NUMBER= 85.80 AP+AT=AC=349. 

INTERACTION RAUIUS RINT=l5.22 fm RO= 1.36 fm 

MATTER HALF-DENSlTY RADII Cfml* 
CP= 6.06 CT= 6.68 CT+CP=l2.74 c= 3.18 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 6.22 RT= 6.83 

CGULGMB RADII Cfmlr 
RCP= 5.98 RCT= 6.55 RC=RCP+RCT=l2.52 

BSS-COULOMB POTENTIAL CMcVl: 
VC(r)=l.438*ZP+ZT/r for r>RC 
VCfr)=VO-K*rr+n for r<RC 
VO- 792.57 MeV K= .47771 n-2.444 
VC(RINT)= 462.7 t’leV 

FISSION-TKE= 325. II& 
ASYIIM. FISSION-TKE= 320. McV 

LIQUID DROP PARAMETERS: 
GA,!,,A= 0.889 McV/fm+e2 PROX-FACTOR= 35.50 MeV 
L-RLD= 0 (ROTATING LIQUID DROP LIIIIT) 
STIFFNESS PARAMETER C= 2.48 tleV/Z*+Z 

MASS EXCESSES CHeV/cc+21: 
PROJECTILE: -74.5 TARGET: -28.6 
COMPOUND NUCLEUS: 413.8 

FUSION RELATED PARAMETERS: 
R-BARRIER=13.45 Cm VtRB)= 482.8 NcV 
Q-VALUE- -516.9 IkcV 
L-CRITICAL= 0. 

152ar197nll 152 s 0” 197 A 

EL/u EwEctlEcmc l k ETA IJWEWUIESIBW~IW-LP (pLTP+PEHlTEFWETW T#I E-ERM-+NTEWIIIT 

1.0 152 86 0.19 b5b2 18.8 771.2 0 0 0 160.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 304 172 0.37 9285 26.5 545.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 4% 257 0.5611373 32.5 445.3 0 0 0 180.0 180.0 0.0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 MB 343 0.74 13135 37.5 385.6 0 0 0 180.0 180.0 0.0 0 

: 
0 0 0.00 0. 0 0 0.0 0 

4.5 b84 386 0.83 13924 39.8 363.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 

5.0 lb0 429 0.93 Mb% 42.0 344.9 0 0 0 180.0 Ml.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 83b 472 1.02 154W 44.0 328.9 91 1% 0 149.2 99.1 15.4 72 7M w 2353 21.70 0. 1 10 0.0 0 
A0 912 515 1.11 IbWb 4b.0 314.9 221 7L5 0 109.8 45.3 ZB.1 312 600 234 9po 8.88 0. 3 16 0.0 0 
6.5 988 568 1.21 lb75b 4?.8 3M.5 ry) 124) 0 9&S 52.7 U.7 4% 4% 365 733 b.56 0. 4 20 1.0 4 
7.0 1061 Ml 1.30 17391 49.7 291.5 361 lb74 0 77.8 U.8 51.1 652 412 W 608 5.44 0. 5 23 1.4 8 

7.5 1140 b43 1.39 l8W 51.4 281.6 414 2049 
8.0 1216 b% 1.48 185% 53.1 272.7 Yl 2377 
a5 1292 729 1.58 19171 54.7 2b4.5 503 2bbh 
9.0 1368 772 Lb7 19730 5d.3 257.1 542 2923 
9.5 1444 815 1.76 20273 57.8 aO.2 578 3153 

10.0 1520 83 1.85 2OW 59.3 2U.9 (13 3360 
10.5 15% 901 1.95 21319 M.8 238.0 b45 3548 
11.0 lb72 944 2.01 21821 b2.2 232.5 676 3718 
11.5 1748 987 2.13 12317 b3.b 227.4 7% 3873 
12.0 1824 IWO 2.23 22800 b5.0 222.6 734 4015 

0 a.4 39.2 95.8 785 38 542 531 4.75 0. 6 26 1.7 12 
0 bL.2 35.0 59.4 9M 310 boB 478 4.2l 0. b 29 2.0 15 
0 56.5 31.b b2.3 1017 275 W 439 3.91 0. 7 31 2.2 19 
0 50.7 28.9 b4.b 112l 247 714 4% 3.63 0. 8 33 2.4 22 
0 4b.8 16.6 bb.6 1220 224 759 381 3.40 0. 8 35 2.6 25 

0 43.4 24.b 68.3 Mb 201 800 359 3.21 0. 9 37 2.3 27 
0 40.5 23.0 b9.8 1403 189 539 342 3.6 0. 10 39 3.0 r) 
0 38.0 21.5 71.0 1498 174 875 326 2.91 0. 10 41 3.1 32 
0 35.7 20.2 72.1 1% 162 w9 312 2.79 0. 11 43 3.3 35 
0 33.7 19.1 73.1 lb73 I51 942 300 2.68 0. II U 3.4 37 

13.0 197b 1115 2.41 23737 67.7 213.9 788 42b7 0 30.4 17.2 74.8 1843 133 1004 280 2.50 0. 12 w 3.7 41 
14.0 2128 1201 2.60 24bM 70.2 w.1 838 4w3 0 27.6 15.6 76.2 2009 119 1063 263 2.35 0. 13 51 4.0 45 
ILO 2780 1287 2.7825512 n.7 199.1 885 4bm 0 a.4 14.3 77.3 2172 IOB 1118 249 2.P 0. 14 54 4.2 W 
lb.0 2432 1373 2.97 %3% 75.1 192.8 930 183) 0 23.4 13.2 78.3 2333 99 117-z m  2.11 0. 15 57 4.4 53 
17.0 i584 1459 3.15 2x74 77.4 187.1 973 4978 0 21.8 12.3 79.1 2493 91 1223 226 2.02 0. lb 64 4.6 % 

18.0 273 1544 3.34 27%9 W.b 181.8 1014 SlDb 0 20.3 11.5 79.8 2652 84 1274 217 1.94 0. lb 43 4.9 60 
19.0 2898 lb30 3.52 B743 81.8 17A9 I@4 5221 0 19.1 10.8 80.5 WI0 78 1323 209 1.87 0. 17 65 5.1 63 
20.0 3010 1716 3.71 27497 83.9 172.5 IW2 5321 0 18.0 10.1 81.0 29b7 73 1371 202 1.80 0. 18 b8 5.2 M 
15.0 3800 214 4.M 33723 93.8 154.2 12b5 5717 0 13.9 7.9 B.0 3745 95 lb02 174 1.55 0. 22 81 Al 80 
30.0 45M 2574 5.56 3b223 102.8 140.8 1417 5978 0 II.4 b.4 84.3 451b u 1821 195 1.39 0.26 93 A9 92 

35.0 5310 3003 AW 39177 111.0 130.4 1554 (165 0 9.b 5.4 S.2 5283 37 2032 142 1.27 0. 30 104 7.5 
40.0 6480 332 7.42 41937 113.7 121.9 lb% 4.935 0 9.3 4.7 85.8 bol9 31 2237 131 1.17 0. 34 115 a2 
45.0 6810 3861 8.34 44539 1x.9 ll5.0 17% Ml4 0 7.3 4.1 %.3 6813 27 2433 123 I.W 0. 3 1% 8.8 
50.0 7600 42% 9.27 47010 lP.7 lW.1 1908 6501 0 6.5 3.7 86.7 7526 24 2636 115 1.03 0. 42 1% 9.3 

W366 152 Sm on 2OS Pb 

PARAMETERS INDEPENDENT GF BGMBARDING ENERGV 

ATGWIC NUHBERS ZP= 62. ZT= 82. ZC=l44. ( ) 
NEUTRON NUMBERS: NP= 90. NT=l26. NC-216. 

EL/a Ewop1EavvF P L ETA UW8Mt5#US(pcIIO W-LTEP-WO47~ETA’ T#I E-(REU--DllEWlKl 
-- 

1.0 152 OE 0.18 6562 19.2 800.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
LO 304 176 0.37 9183 27.2 561 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
3.0 45b 2b3 0.56 11373 33.3 162.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
.A km a, 0.74 13135 a.4 (00.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

AP**1/3= 5.337 AT*+1 /3= 5.925 
REDUCED MASS NUMBER= 87.82 AP+AT=AC=360. 

0 183.0 180.0 0.0 0 0 0 0 0.00 4.5 bm 395 0.83 13931 10.7 377.4 0 0 

5.0 lb0 439 0.92 Mb90 43.0 w.0 0 0 
5.5 w 183 1.01 15109 45.0 341.3 75 91 
A0 912 527 1.11 16096 47.1 326.8 222 703 
b.5 PBB 571 1.20 lb754 W.0 314.0 304 1ZO 
7.0 I%4 (15 1.29 17391 50.8 3M.b S9 I&2 

7.5 1140 b59 I.38 18003 52.b 292.3 423 2045 
8.0 121b 703 1.47 1859b 54.3 283.0 472 23% 
8.5 1292 7% 1.5l 19171 5b.0 2l4.6 5lb 2b7b 
9.0 1368 790 1.M 19730 57.6 2bb.8 Sb 2939 
9.5 1444 834 1.75 20273 59.2 259.7 594 3174 

10.0 1520 873 1.84 2ow bo.7 253.1 b% 3s5 
10.5 15% 921 1.93 21319 b2.2 247.0 b&I 357b 
11.0 lbn 9b6 2.#) 21824 637 241.4 (R 373 
11.5 1749 1010 2.1222317 65.1 236.1 726 3909 
12.0 1824 1054 2.21 ZmO 665 231.r 7s 4054 

13.0 1976 1142 2.40 23737 69.3 222.0 810 43l2 
14.0 2118 1230 2.59 2UW 71.9 213.9 8b2 4532 
15.0 2180 1317 2.76 2Sl2 74.4 Bb.7 911 4723 
lb.0 2432 1W 2.95 26355 76.8 200.1 953 (891 
17.0 25BI 1w3 3.13 27174 79.2 194.2 loa 5838 

18.0 27% 158l 3.32 27969 81.5 138.7 1044 5lb9 

0. 0 0 0.0 0 

INTERACTION RADIUS R1NT~l5.34 fm RO= 1.36 fm 

MATTER HALF-DENSITY RADII CfmlL 
CP- 6.06 CT= 6.82 CT+CP=l2.88 C= 3.21 

0 180.0 lm.0 0.0 0 0 0 0 0.00 
0 la1 112.6 12.5 58 778 34 297127.06 
0 111.7 b8.8 34.1 302 b10 222 1058 9.22 
0 91.8 5s.o U.I 4991 497 354 773 b.72 
0 78.8 4b.7 5o.b b4b 418 453 b38 5.54 

a 0 0 0.0 0 
0. 1 10 0.0 0 
0. 3 lb 0.0 0 
0. 4 28 0.8 3 
0. 5 23 1.3 8 

EQUIVALENT SHARP SURFACE RADII IfmlC 
RP= 6.22 RT= 6.96 

CGULOHB RADII Cfnl: 
RCP= 5.98 RCT= 6.66 RC=RCP+RCT=12.64 

0 69.2 10.7 55.4 781 359 532 56b 4.83 
0 (1.9 3b.3 59.0 902 314 597 499 4.33 
0 5b.l 32.8 62.0 1014 378 W 457 3.% 
0 51.2 W.9 b4.4 1118 2% 702 424 3.67 
0 41.2 27.5 66.4 1218 2% 747 397 3.44 

BSS-COULGHB POTENTIAL IMcVl: 
VCtr)-1.438*ZP*ZT/r for rmC 
VC(r)=VO-K*r**n for rCRC 
VO= 814.98 McV K- .47797 n-2.446 
VC(RINT)= 476.6 HaV 

0 43.8 25.5 68.1 1314 2% 781 374 3.25 
0 40.9 23.8 b9.b 14% 1% 62.5 356 3.03 
0 38.3 22.2 70.8 14% 176 Bl 339 2.94 
0 3b.o 20.9 72.0 1585 Ib3 894 325 2.82 
0 34.0 19.7 73.0 lb72 152 92b 312 2.71 

FISSION-TKE= 334. McV 
ASVMM. FISSION-TKE= 328. tlcV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.884 MeV/fnc+S PRGX-FACTOR= 35.63 MeV 
L-RLD= 0 (ROTATING LIQUID DRGP LItliT) 
STIFFNESS PARAMETER C= 2.43 M&/Z+*2 

0 30.b 17.8 74.7 1841 135 9% WI 2.52 
0 27.9 IA1 IA1 20% 120 lo(3 273 2.37 
0 25.1 14.8 77.2 2171 109 1097 259 2.24 
0 23.6 13.7 70.2 m  99 1148 24b 2.13 
0 21.9 12.7 79.0 2493 91 1198 235 2.04 

0 10.5 11.9 79.8 Xi2 84 1217 2Zb 1.96 

tlA88 EXCESSES CMcV/c*C21~ 
PROJECTILE: -74.5 TRRBETI -19.5 
COMPOUND NUCLEUSl 448.2 

19.0 ZBBB I&69 3.50 28743 a.7 lgL7 1085 !i287 0 19.2 11.1 80.4 2810 78 I294 217 1.88 
20.0 3010 17s 33619197 85.9 179.0 1124 5392 0 18.1 10.5 81.0 2967 73 1341 210 1.82 
25.0 3800 2196 4.bI SJ23 9b.0 MO.1 13W 5793 0 14.0 8.1 63.0 ‘3X5 55 I%2 ml lsl 
30.0 45M ws 5.53362211c5.2 14b.214bO bOb0 0 11.4 b.6 84.3 #lb 44 lTl2 161 1.W 

FUSION RELATED PARAMETERS: 35.0 SW 3074 b.45 39177 113.b 135.3 lb02 6251 0 9.7 5.6 B.2 5ZS3 37 1974 147 1.28 
R-BARRIER=13.53 fn VCRS)= 497.3 IlrV W.0 MM 3513 7.37 41937 121.5 Lab.6 1732 b394 0 8.4 4.8 85.8 bOU 32 2170 136 1.18 
Q-VALUE- -542.1 McV 45.0 b8w wz 8.29 u537 123.9 119.3 1853 b5a 0 7.4 4.3 %.3 bm2 28 a2 I27 1.10 
L-CRITICA=L- 0. 50-O 7bM 4391 9.21 47010 l3U 113.2 I%7 b594 0 b.b 3.8 8b.7 75ib 24 2951 120 1.04 

0. 6 2b 1.6 12 
0. b W 1.9 15 
0. 7 31 2.1 19 
0. 8 33 2.3 22 
0. 8 35 2.5 25 

0. 9 37 2.7 28 
0. 9 39 2.9 31 
0. 10 41 t1 33 
0. 10 43 L2 3b 
0. 11 u 3.4 30 

0. 12 28 3.7 42 
0. 13 51 3.9 47 
0. 14 54 4.2 51 
0. 15 57 4.4 56 
0. 16 59 4.6 54 

0. lb 62 4.8 62 
0. 17 65 5.0 b5 
0. 18 68 5.2 68 
0. 22 80 6.1 83 
0. 26 92 6.8 95 

0. 30 104 7.5 
0. 34 II5 8.1 
0. 30 125 8.7 
0. 42 1% 9.2 
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0367 152 Sn an 209 Bi 

________________________________________--- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
_-_______-___----___----------------------- 

ATOMIC NUMBERS: ZP= 62. ZT- 83. ZC=145. ( 1 
NEUTRON NUHBERS: NP= 90. NT=126. NC=216. 

API+l/B= 5.337 AT++1/3= 5.934 
REDUCED MASS NUflBER= 88.00 AP+AT=AC=361. 

INTERACTION RADIUS RINT-15.35 fm RO= 1.36 fm 

MATTER HALF-DENSITY RADII Efml: 
CP= 6.06 CT= 6.83 CT+CP=12.89 ?= 3.21 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP=’ 6.22 HT= 6.97 

COULOMB RADII Cfml: 
RCP= 5.98 RCT= 6.68 RC=RCP+RCT=l2.66 

BSS-COULOMB POTENTIAL CMcVl: 
VC(r)=1.438+ZPIZT/r for r>RC 
Vc:~r)=VO-K*r+*n for r<RC 
VO= 823.73 ficV K= .48057 n=2.446 
VC.(RINT)= 482.1 IId 

FISSIUN-TKE= 338. McV 
ASYMM. FISSION-TKE= 331. MrV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.886 MeV/fnr*2 PROX-FACTOR= 35.75 tleV 
L-RLD- 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAt’lETER C= 2.42 M&/Z+*2 

MASS EXCESSES CMcV/c+*21: 
PROJECTILE: -74.5 TARGET: -16.5 
COMPOUND NUCLEUS: 457.9 

FUSION RELATED PARAMETERSl 
R-BARRIER=13.54 fa V(RB)= 503.3 NcV 
Q-VALUE= -548.8 MeV 
L-CRITICAL= 0. 

132 s1 u 209 8i 132 51 on 209 Bi 

n/u ala Em Em&c P k Elll UW8tMSfUBW-OlW-4.P W-lTEP-WR-QlEWXE’fA’ TW E-fJtMdyIBp)uT 
-- ~I___-_--___---__--_--I~___ 

1.0 132 88 0.16 6362 19.2 810.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 301 176 0.37 9m3 27.2 373.0 0 0 0 180.0 lm.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 43h 264 0.33 II373 23.3 W.8 0 0 0 180.0 lea.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 bw La2 0.73 13135 38.3 4t6.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.3 b84 396 0.82 13934 40.8 222.0 0 0 0 lW.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 5 

3.0 760 440 0.91 145w 43.0 w-4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.3 83b 4B4 I.&l l!nw 45.1 345.3 35 2Q 0 168.4 141.4 3.8 29 807 10 811 58.29 0. 1 9 0.0 0 
b.0 

7.0 1064 

912 32% 

blb 

1.10 

1.28 

1bWb 

17391 

47.1 

SO.9 

330.8 

31b.3 

212 

%4 1610 

b44 0 

0 

114.7 

80.2 

71.2 

47.7 

32.b 

49.9 633 

281 

7.3 1140 MO 1.37 l8m3 52.7 2s5.9 4l9 1997 

b.3 

0 

988 

70.4 

572 

41.b 

1.19 

54.8 

167% 

TN 
8.0 

49.1 

1216 

317.8 

7C4 

297 

1.46 

1162 

18596 

0 

54.4 

93.8 

286.3 

56.3 

4b8 

43.1 

233h 

475 

0 62.9 37.0 38.3 893 
8.3 1292 748 1.95 19171 56.1 277.9 313 263J 0 56.9 33.3 61.5 1006 
9.0 1368 792 1.64 19x70 57.7 270.1 564 29w 0 52.0 30.4 64.0 1112 
9.5 1444 836 1.73 20273 59.3 2b2.9 55’2 3138 0 47.9 28.0 66.1 1212 

10.0 1320 880 l.BJ 20302 60.9 2x.2 b26 3351 0 44.4 25.9 67.8 1X8 
10.3 1596 924 1.52 21319 b2.4 250.1 Ml B45 0 41.4 24.1 69.3 1401 
11.0 lb72 968 2.01 21821 b3.8 244.3 694 37% 0 38.8 22.6 70.6 1492 
11.3 174u 1012 2.10 22317 65.3 2a.9 724 3891 0 36.5 21.2 71.7 1581 
12.0 1824 1056 2.19 22@0 M.7 i-33.9 754 m  0 34.3 20.0 77.8 l&4 

4331 445 m  3.64 0. 5 23 1.2 7 

631 206 1122 9.Y 0. 3 13 0.0 0 
Sl3 343 802 6.89 0. 4 20 0.7 2 

370 326 370 4.89 0. 6 26 1.6 II 
323 393 310 4.33 0. 6 28 1.9 13 
286 63 466 4.00 0. 7 31 2.1 I8 
236 703 432 3.70 0. 8 33 2.3 21 
232 743 404 3.Y 0. 8 35 2.3 24 

212 7% 381 3.27 0. 9 37 2.7 27 
195 824 3b2 3.10 0. 9 39 2.9 30 
lea 860 345 2.96 0. IO 41 3.0 33 
lb7 89) 330 2.D 0. IO 42 3.2 33 
134 926 317 2.72 0. 11 44 3.4 37 

13.0 1976 1144 2.37 22737 69.4 224.7 810 4288 5 31.0 18.0 74.3 1938 138 986 195 2.53 0. 12 47 3.6 42 
14.0 2128 1232 2.56 24b40 72.0 2lb.b 962 4511 0 28.2 lb.4 75.9 2005 123 1043 278 2.38 0. 13 31 3.9 16 
13.0 ae0 1320 2.74 ml2 74.5 2Q9.2 911 4704 0 25.9 15.0 77.1 2169 111 1097 2b3 2.25 0. 14 54 4.1 50 
16.0 2432 1400 2.92 2638 77.0 202.6 9% 4373 0 23.9 13.9 78.1 23B 102 1149 250 2.14 0. 13 37 4.4 51 
17.0 298) 1496 3.10 27174 79.4 196.3 lW2 5022 0 22.2 12.9 78.9 2491 93 1199 239 2.a5 0. 15 59 4.6 I 

18.0 m6 IS84 3.29 279b9 81.7 191.0 1015 5155 0 20.7 12.0 79.6 2650 86 1248 229 1.96 0. 16 62 4.8 61 
19.0 ZBBB lb72 3.47 28743 a.9 185.9 1086 5m 0 19.4 11.3 80.3 1806 80 1255 2.x 1.89 0. 17 63 3.0 b5 
20.0 3X0 l7bO 3.45 29497 86.1 181.2 1123 3383 0 18.3 1O.b 80.9 2965 73 1241 213 I.82 0. 18 b8 5.2 68 
23.0 woo no0 4s so23 96.2 162.1 13x 5785 0 14.2 8.2 82.9 37U 36 1563 183 1.57 0. 22 80 6.0 82 
35.0 45b5 2MO 5.49 3bn3 105.4 147.9 1463 bm 0 11.6 6.7 84.2 4513 43 1772 1M 1.u) 0. 26 92 6.8 94 

35.0 3m 3083 6.39 39177 113.9 137.0 1605 b249 0 9.8 3.6 85.1 3%2 38 1973 149 1.28 0. 30 104 7.5 
40.0 6085 3520 7.3 41937 121.7 1x1 173b 6393 0 8.4 4.9 85.8 b048 32 21b9 13 1.18 0. 34 115 8.1 
43.0 bW0 3360 8.21 44S39 129.1 120.8 1851 6505 0 7.4 4.3 8b.3 6812 28 2361 129 1.10 0. 38 12J 8.7 
30.0 7600 4400 9.13 47010 136.1 114.6 1971 6595 0 6.7 3.9 86.7 7375 25 250 121 1.04 0. 42 135 9.2 

136s 152 Sm on 238 LI 

----------L-------------------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

152 h on 238 u 152 % on 238 U 

--__-- ---------------- ---- ---------- _____ - _______- 

EIU ELM ml Emlvc , k ETA IMXSMRWUSW~W-LP W-LTEp(pEl4ITXElA’ TW E-EREN--ENlEPPtLLI 

1.0 152 93 0.18 6562 20.3 898.2 0 0 
ATOMIC NUMBERS: ZP= 62. IT=  92. ZC=154. ( ) 2.0 3x 186 0.35 p283 28.7 635.1 0 0 
NEUTRON NUMBERSI NP= 90. NT=146. NC=236. 3.0 (56 278 0.33 11373 35.1 318.5 0 0 

AP++1/3= 5.337 ATrc1/3= 6.147 
REDUCED MASS NUMBER= 92.76 AP+AT=AC=390. 

INTERACTION RADIUS RINT=15.63 fm RO- 1.36 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 6.06 CT= 7.16 CT+CP=13.22 F= 3.28 

4.0 608 371 0.71 13135 40.6 449.1 0 0 
4.5 M4 417 0.80 139?.4 43.0 423.4 0 0 

3.0 760 w 0.88 l&90 45.4 401.7 0 0 
5.3 836 510 0.97 15409 47.6 383.0 0 0 
6.0 912 Sn 1.06 lM9b 49.7 ?bb.7 184 435 
6.3 988 bC3 1.13 167% 31.7 352.3 2W 994 
7.0 l&4 649 1.24 17391 53.7 339.3 367 1473 

7.3 1140 696 1.33 IWO3 8.6 328.0 430 1888 
8.0 121b 742 1.41 18596 57.4 317.3 4& 2251 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 6.22 RT= 7.30 

COULOMB RADII Cfm,: 
RCP= 5.98 RCT= 6.98 RC=RCP+RCT=12.95 

BSS-COULOMB POTENTIAL CMcVl: 
VCtr)-1.438+ZP*ZT/r for r>RC 
vc: (I- )=VO-Krrr*n for r<RC: 
VO= 891.35 McV K= .48214 n=2.453 
VC(RINT)= 524.7 MeV 

FISSION-TKE= 370. McV 
ASVMM. FISSION-TKE= 356. MeV 

LIQUID DROP PARAMETERS: 
OAMMA= 0.877 McV/fo*i2 PROX-FACTOR- 36.17 MeV 
L-RLD- 0 (ROTATING LIWUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2.31 MeV/Z+*2 

MASS EXCESSES CMeV,c+*23: 
PROJECTILE! -74.5 TARGET: 47.2 
COMPDUND NUCLEUS: 566.0 

FUSION RELATED PARAMETERS: 
R-EIARRIER=13.74 fm V(R8)= 548.4 H&V 
Q-VALUE= -593.2 ncv 
L-CRITIC:AL= 0. 

8.5 1292 788 l.SO 19171 59.1 308.1 534 ml 
9.0 1368 835 1.59 1973b 60.9 299.4 579 2355 
9.3 1444 Wl 1.68 20273 62.3 291.4 621 3110 

10.0 1520 928 1.77 20802 64.2 281.0 bba 3339 
10.3 1396 974 l.8b 21319 8.7 277.2 697 3546 
11.0 1672 loz0 1.94 21824 67.3 270.8 733 3734 
11.3 1748 lM7 2.03 22317 48.8 2M.9 766 39@5 
12.0 1824 1113 2.12 22800 70.3 259.3 793 4444 

13.0 1976 12% 2.30 23737 73.2 249.1 859 4342 
14.0 2128 1299 2.47 24A40 75.9 240.0 916 1581 
13.0 2280 1391 2.65 25512 78.6 231.9 969 4788 
lb.0 2432 1484 2.83 26356 81.2 m.3 IaM, 4969 
17.0 B84 1577 3.01 27174 83.7 217.8 1068 5129 

18.0 2736 lb70 3.18 27969 8b.l 211.7 1114 5271 
19.0 26w l7b2 3.3 28743 38.4 a.1 II?8 s39$ 
20.0 W40 1895 3.54 29497 90.7 m.8 lzO1 5512 
25.0 3800 2319 4.42 33023 101.4 179.6 1395 594b 
30.0 4sbO 2783 3.30 36223 Ill.1 lb4.0 1% b235 

35.0 so0 3247 6.19 39177 120.0 151.8 1718 b442 
40.0 doB0 3710 7.07 41927 128.3 142.0 1858 6597 
43.0 MW 4174 7.H 44339 136.1 133.9 1989 6717 
30.0 760 4638 8.84 47010 143.3 127.0 2112 6814 

0 180.0 180.0 0.0 
0 180.0 190.0 0.0 
0 180.0 180.0 0.0 
0 180.0 1Bo.o 0.0 
0 180.0 180.5 0.0 

0 180.0 180.0 0.0 
0 180.0 180.0 0.0 
0 126.7 87.1 26.6 
0 101.1 bs.5 39.3 
0 85.6 54.3 47.2 

0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
5 0 0 0 0.05 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0 0.00 0. 0 0 0.0 0 

0 0 0 0 0.M 0. 0 0 0.0 0 
0 0 0 0 0.m 0. 5 0 0.0 0 

219 693 148 1Sa 12.19 0. 2 14 0.0 0 
423 365 2% 978 7.73 0. 3 19 0.4 I 
597 467 407 773 6.12 0. 5 22 1.1 6 

0 74.7 45.9 52.7 741 399 4% t42 3.22 0. 3 25 1.4 11 
0 6b.3 41.4 56.8 869 347 562 587 4.62 0. 6 2% 1.7 13 
0 60.0 37.2 bo.0 985 3Q7 4-m 33 4.a 0. 7 30 2.0 19 
0 54.7 33.8 62.7 lW4 274 671 491 3.87 0. 8 32 2.2 it’ 
0 50.3 31.0 M.9 1194 248 713 4s 3.61 0. 8 34 2.4 26 

0 46.3 a.7 M.7 lB4 226 75.6 431 3.39 0. 9 36 2.6 29 
0 43.3 26.7 68.3 1339 207 793 m  3.21 0. 9 39 2.8 32 
0 40.6 24.9 69.7 1481 191 8LB 389 3.06 0. 10 40 3.0 35 
0 33.1 23.4 70.9 1370 im asa 372 2.93 0. 10 42 3.1 38 
0 36.0 22.1 72.0 l&4 lbb Wl 357 2.81 0. 11 43 3.3 40 

0 32.3 19.8 73.8 1BM l4b 949 331 2.61 0. 12 47 3.3 45 
0 29.4 18.0 75.3 1998 IJ) 1002 311 2.4s 0. 13 50 3.8 50 
0 26.9 lb.5 76.5 2lb3 117 1053 294 2.31 0. 14 53 4.0 54 
0 24.8 15.2 77.6 2325 107 1101 2W 2.h) 0. 14 36 4.3 39 
0 23.1 14.1 78.3 248b 98 1147 267 2.10 0. 15 58 4.3 63 

0 21.3 13.2 79.2 2b45 91 1192 2% 2.01 0. 16 61 4.7 66 
0 20.2 12.3 79.9 2UI4 81 1135 244 1.94 0. 17 M 4.9 70 
0 19.0 1l.b 80.3 2961 W 1278 237 1.87 0. 18 M 3.1 73 
0 14.7 9.0 82.7 3741 39 1479 au 1.61 0. 22 w 3.9 w 
0 12.0 7.3 84.0 4513 47 169 182 1.43 0. 26 91 6.7 102 

0 10.1 6.2 a.9 5281 39 16% IM 1.31 0.29102 7.4 
0 8.7 5.3 WA bou. 34 mb 133 1.21 0. 33 113 8.0 
0 7.7 4.7 8b.l 6811 29 2198 143 1.13 0. 37 123 8.6 
0 b.9 4.2 86.6 7574 26 2366 135 l.M 0. 41 133 9.1 
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165 Ho on 12 c 

-_________________------------------------ 
PARf%‘lETERS INDEPENDENT DF BDHSARIJING ENERGY 

ATOMIC NUHBERSz ZP- 67. ZT- 6. ZC- 73.(Ta) 
NEUTRON NUMSERS: NP= 98. NT= 6. NC=iO4. 

CIp**1/3= 5.485 CIT+*l/3= 2.289 ELSCAT < 4 d-9 
REDUCED MASS NUHBER- 11.19 AP+CIT=AC-177. 

INTERACTION RCIOIUS RINT=ll.J4 fm RO- 1.48 fm 

MATTER H&F-DENSITY RADII tfm31 
CP- 6.25 CT= 2.12 CT+CP= 8.37 i?= 1.58 

EQUIVALENT SHPlRP SURFACE RADII Cfal: 
RP= 6.41 RT= 2.52 

COULOMB R&D11 Cfml: 
RCP= 6.15 RCT- 2.51 RC=RCP+RCT= 8.67 

BSS-COULOMB POTENTIAL CHcVl: 
W(r)-1.438+ZP*ZT/r for rXtC 
VC(r)=VO-K*r**n for r<RC 
vo= 89.21 t4eV Km .03734 w2.964 
VC(RINT)= 50.1 MeV 

FISSION-TKE- 124. HeV 
ASYMM. FISSION-TKE= 37. nev 

LIQUID DROP PCIRCIHETERSI 
GAMMI+ 0.900 McV/fm**Z PRGX-FACTGR- 17.92 HrV 
L-RLD= 85 (ROTATING LIQUID DRGP LIMIT) 
STIFFNESS PARFIllETER f- 17.26 M&/Z*+2 

HASS EXCESSES CHeV/c**23: 
PROJECTILE: -63.7 TARGET: 
COMPOUND NUCLEUSI -50.3 

0.0 

FUSION RELATED PARClMETERS: 
R-BARRIER=10.43 fm V(RB)= 51.5 McV 
Q-VALUE= -13.5 MeV 
L-CRITICAL= 57. 

1.0 lb5 11 0.22 II?) 2.4 b3.3 0 0 0 lw.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
2.0 m  22 0.43 10077 3.5 44.8 0 0 0 lW.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 493 34 0.U 12345 4.2 36.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 bbo 43 0.89 14B’ 4.9 3i.b 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.3 743 50 1.01 1512b 5.2 29.8 4 27 0 lbs.5 1.1 7.3 5sB 185 569 410 s.80 0. 5 14 1.3 3 

3.0 82S 36 1.12 lS94b 5.3 28.3 20 478 273 1W.b 4.0 35.7 487 138 692 87 7.25 73l. 5 14 1.4 4 
3.3 908 62 1.23 lb727 
6.0 990 b7 1.34 17473 
b.5 1073 73 1.45 18lw 
7.0 11% 78 1.54 18878 

7.5 l2w 8.4 I.68 19543 
8.0 1320 w 1.7924187 
8.3 1103 95 1.90 a811 
9.0 143S 101 2.01 21417 
9.5 1548 1Ob 2.12 22007 

10.0 lb.54 112 2.z) 22582 
10.3 1733 117 2.35 25142 

3.7 27.0 29 SW 559 a.9 4.1 46.6 799 108 79b b3 3.17 826. 3 14 1.1 4 
6.0 25.8 35 1121 797 73.2 3.9 53.4 901 W 894 31 4.24 8%. 3 14 1.b 5 
6.2 24.8 40 1344 979 63.5 3.b 58.3 997 75 978 44 tb7 971. 6 24 1.6 3 
b.3 23.9 45 1574 1172 Sb.2 3.3 b1.9 IOR) b5 1442 40 3.29 1010. 7 a 1.7 6 

6.7 23.1 49 1754 1322 50.4 3.1 M-8 1181 a 1144 3b 3.00 1114. 8 23 1.8 b 
6.9 72.4 53 1912 1453 43.8 2.8 b7.1 1269 51 1225 34 2.74 1181. 8 25 1.9 7 
7.1 21.7 57 2050 15bB 42.0 2.b 69.0 1357 4s 13c4 32 2.60 lm. 9 26 1.9 7 
7.3 21.1 40 2l73 lb71 39.7 2.5 70.6 1444 41 1383 30 2.U 1321. 10 24 2.0 8 
7.3 iQ.3 63 2182 1763 L&O 2.3 72.0 1330 30 Mb0 28 2.33 1394. 10 29 2.0 8 

7.7 20.0 M 2381 1769 33.6 2.2 73.2 lb15 33 1537 27 2.22 1w. 11 31 2.1 8 
7.9 19.5 69 2470 l&4 31.5 2.0 74.3 17W %’ 1613 2b 2.13 1592. 11 32 2.2 9 

11.0 1815 123 2.U iwa 8.1 19.1 72 2sO 1doB 29.6 1.9 75.2 1785 30 1690 25 2.04 1605. 12 34 2.2 9 
11.3 1894 129 2.51 24224 8.3 18.7 75 2bH 15% 24.0 1.8 76.0 1869 W 17b4 24 1.97 lbb8. 12 35 2.3 10 
12.0 lea0 134 2.Y 24750 8.5 18.3 77 2b91 1474 X.6 1.7 7b.7 1954 26 1841 23 1.90 1740. 13 36 2.3 10 

IL0 214 145 2.90 Slb7 8.8 17.6 82 2811 1364 24.0 1.6 78.0 2121 24 1992 22 1.79 1874. 14 39 2.4 II 
14.0 23lO 157 3.13 26717 9.2 lb.9 87 2912 1X3 22.0 1.5 79.0 2289 21 2142 21 1.U 2018. 13 42 2.5 11 
13.0 2475 1bB 3.35 27b93 9.3 lb.3 92 3001 1179 20.2 1.3 79.9 24% 19 22p? 20 1.61 2119. lb U 2.6 12 
lb.0 a44 179 3.57 ah09 9.8 15.8 96 3077 llc6 18.7 1.3 80.6 2622 18 2441 19 1.54 2279. 17 47 2.7 13 
17.0 ‘X6 190 3.W29498 10.1 15.4 100 3145 1040 17.5 1.2 81.3 2789 lb 2590 18 1.48 2407. 18 49 2.8 14 

18.0 2974 ml 4.P 34x1 10.4 14.9 104 3206 982 lb.4 1.1 81.8 298 15 2739 17 1.42 2548. 19 31 2.9 14 
19.0 3135 213 4.24 31201 10.7 14.5 108 3159 931 15.4 1.0 82.3 3121 14 2887 17 1.37 2b73. 20 54 3.0 13 
20.0 3300 22) 4.47 32020 10.9 14.2 111 3307 W4 14.5 1.0 82.8 3287 13 30% lb 1.33 2796. 21 % 3.1 lb 
l3.0 4125 280 3.59 35817 12.2 12.7 123 3&Q 707 11.3 0.8 84.3 4115 10 3774 14 1.15 3437. 2b 67 3.3 19 
37.0 4954 336 b.74 39321 13.4 11.6 143 3bl2 5Bp 9.3 0.6 85.4 4942 8 4510 13 1.03 m.  31 78 3.8 22 

35.0 !mi  392 7.82 42527 14.5 10.7 15h 349s 5s 7.8 0.3 &I 574% 7 3244 11 0.94 WI. 36 w 4.1 
40.0 bbO0 U7 8.94 w 15.5 10.0 lb8 37b2 U2 6.8 0.3 8b.b 699) b 5977 11 0.w 5211. 41 99 4.4 
43.0 7425 503 10.0s 46344 lb.4 9.4 180 3412 393 6.0 0.4 87.0 7M 5 brn 10 0.82 57% 4b 109 4.7 
50.0 8250 589 11.17 3lca 17.3 9.0 191 3852 351 5.4 0.4 87.3 8245 3 7440 9 0.77 6340. 51 119 3.0 

Y370 165 Ho on lb 0 

PCIRANETERS INDEPENDENT OF BOMBFIR3ING ENERGY 
-_____--____-----__~~~-~-~~~~~~-~-~~~~~~~~~ 

ATOMIC NUMBERS: ZP* 67. ZT= 8. ZC= 75. (Re) 
NEUTRON NUMBERS: NP= 98. NT= 8. NC=106. 

CIPrrl/3= 5.485 PIT+*l/3= 2.520 ELSCAT < 5 des 
REDUCED MASS NUMBER* 14.59 fIP+AT=AC=lSl. 

INTERACTION RADIUS RINT=ll.SO fs RO= 1.47 fm 

HATTER HALF-DENSITY RADII Cfnli 
CP= 6.25 CT= 2.42 CT+CP= 8.67 C= 1.75 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 6.41 RT= 2.78 

COULOMB RFIDII Cfnl: 
RCP= 6.15 RCT= 2.76 RC=RCP+RCT= 8.93 

BSS-COULOMB POTENTICK EM&l: 
VC(r)=1.438+ZPeZT/r for r>RC 
VC(r)=VO-K*r*rn for r<RC 
VO= 116.57 t4cV K= .05942 nr2.847 
VC(RINT)= 65.3 nev 

FISSION-TKE= 129. IleV 
ASVMM. FISSION-TKE- 49. ncv 

LIQUID DROP PARFIHETERS 
GAHHA= 0.902 HcV/fm+*2 PROX-FACTOR- 19.79 II& 
L-RLD= 84 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PbRAMETER C= 13.33 H&/Z**2 

MASS EXCESSES CMeV/c**23: 
PROJECTILE: -63.7 TARGET: -4.7 
COMPOUND NUCLEUS: -44.4 

FUSION RELCITED PARAMETERS: 
R-BARRIER-IO.63 fm VtRB)= 67.5 MeV 
Q-WLUE= -24.1 IwJ 
L-CRITICAL= 68. 

lbslbm 160 lb5 Ha 9” lb 0 

ELlr Elm ml ECWVE P k EliI LWIE#~ISWUO~~~C~~P W-LTEf-WEl4TEFWRA’TMJ E-f#EN-EBTaplllT 

1.0 165 15 0.22 7124 3.2 44.4 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 330 29 0.4 too77 4.5 59.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.M) 0. 0 0 0.0 0 
3.0 4% U 0.67 12345 5.5 43.7 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 b@ 58 0.89 14259 44 42.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.3 743 M 1.00 1312b 6.8 39.8 3 22 0 IN.7 1.4 b.b 506 236 521 584 43.32 0. 5 14 1.4 4 

3.0 as 73 1.12 6946 7.1 37.7 27 4% 264 loB.8 S.4 35.6 M9 176 b!% 117 7.43 735. 3 14 1.5 4 
3.5 m  W 1.23 lb727 7.3 3&O 38 850 562 87.0 5.5 4b.3 769 139 7b4 84 5.29 804. 5 14 1.6 3 
b.0 9% W 1.34 17473 7.8 34.5 16 1152 811 73.3 5.2 53.4 876 114 861 68 4.33 872. 3 14 1.7 b 
b.5 1073 95 1.45 18189 8.1 33.1 53 1407 1022 b3.6 4.8 58.2 977 9b 951 W 3.M 945. 6 21 1.8 b 
7.0 11s 102 1s 18878 8.4 31.9 b0 lb24 1202 56.2 4.4 (1.9 1072 83 1036 53 3.36 1012. 7 23 1.9 7 

7.5 l2B 109 1.67 195u 8.7 30.8 b5 1812 1358 50.5 4.0 b4.8 1165 73 1118 49 3.07 lo&(. 8 24 1.9 7 
8.0 1Z.Q 117 1.79 20187 9.0 29.8 71 1976 1495 45.8 3.7 67.1 125S 63 1197 43 2.85 1149. 8 26 2.0 8 
8.3 1443 124 l.pO 2Wll 9.3 28.9 75 2121 lb16 42.0 3.3 69.0 1344 58 1276 42 2.M 1221. 9 24 2.1 8 
9.0 1445 131 2.01 21417 9.6 24.1 W 2249 lb45 34.8 3.2 70.6 1432 53 139 40 2.51 1286. 10 29 2.2 9 
9.3 1568 139 2.12 22007 9.8 27.4 84 23M 1559 36.0 3.0 72.0 1319 43 1429 38 2.38 1357. 10 3l 2.2 9 

10.0 1650 l4b 2.23 22582 10.1 24.7 W 24b7 1481 33.b 2.8 73.2 1606 U 1504 36 2.27 1420. 11 32 2.3 10 
10.3 1733 153 2.34 23142 10.3 2b.0 92 2560 1410 31.5 2.7 74.2 1691 41 1579 34 2.18 1491. 11 34 2.4 10 
11.0 1813 lb0 2-Y 2%W 10.6 25.4 96 2444 13U 29.7 2.3 75.2 1777 38 1653 33 2.w 1553. 12 3s 2.3 11 
11.3 1eSe 168 2S7 242% 10.4 24.9 100 2721 1247 28.0 2.4 7b.0 18b2 34 1727 32 2.01 1b24. 12 37 2.5 11 
12.0 1980 175 2.68 24754 11.1 24.4 193 2792 1234 2b.b 2.3 7b.7 194b 34 imi 31 1.95 lbw. 13 38 2.6 12 

13.0 2145 1% 2.90 25767 11.3 
14.0 2310 m  3.13 26717 11.9 
13.0 2475 219 3.35 27693 12.4 
16.0 2b44 233 3.57 2%09 12.8 
17.0 2805 243 3.80 29498 13.2 

18.0 2970 x3 4.02 3&x1 13.3 
19.0 31% 277 4.24 312Q1 13.9 
IQ.0 3309 292 4.47 32m 14.3 
a.0 4125 365 53 35847 lb.0 
30.0 4950 43 6.70 39321 17.5 

33.0 5175 310 7.81 42527 la9 
40.0 bboo SW 8.93 4%23 20.2 
43.0 7425 656 IO.% 4838 21.4 
50.0 82% 729 Il.16 3lW30 22.6 

IiBvbJ I&v )*v - II&/c l/h 

29 1.83 1814. 14 41 2.7 13 
27 1.73 1942. 13 u 2.8 14 
26 1.65 2068. lb 4b 2.9 IS 
25 1.57 2193. 17 49 3.0 lb 

23.4 110 2917 ,135’ 24.1 2.1 78.0 2115 30 1947 
22.6 116 3023 1oJl 22.0 1.9 79.0 2283 27 2093 
21.8 122 3116 587 20.2 1.8 79.9 2430 25 2m 
21.1 128 3197 925 18.8 1.6 80.6 2417 23 2343 
20.5 133 3268 871 17.3 1.5 81.3 2784 21 2527 

19.9 138 3331 822 lb.4 1.4 81.8 2951 19 2671 
19.4 143 3387 7n IS.4 1.3 62.3 3117 18 2813 
18.9 144 34s 740 14.3 1.3 82.7 3283 17 2953 
lb.9 170 3b31 592 11.3 1.0 W.3 4112 13 3671 
13.4 190 3738 493 9.3 0.8 es.4 4940 10 43s2 

24 1.51 p30. 18 51 3.1 lb 

23 1.43 2452. 19 54 3.2 17 
22 1.40 2372. 20 sb 3.3 18 
21 1.35 2691. 21 59 3.4 19 
19 1.18 3281. 26 71 3.9 23 
17 1.06 a2. 31 42 4.3 26 

14.3 244 3819 423 7.9 0.7 86.1 57bb 9 5oBs 
13.3 224 3717 370 6.8 0.6 a.6 6592 8 5795 
12.6 240 3970 329 b.0 0.5 87.0 7418 7 6500 
11.9 254 4012 296 3.4 0.3 87.3 82u 6 720) 

- x d J (a *,bn lb9 hV kV 

13 0.97 U18. 3b 93 4.6 
14 0.93 4943. 41 lQ3 3.0 
13 0.84 5494. 4b 114 5.3 
13 0.79 bu21. 51 124 3.6 

- an I!& *v- nrv - 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

165 Ho on 27 Al 

____________________----------------------- 
PARAMETERS INDEPENDENT OF BGtlBCIRDING ENERGY 

/ATOnIC NWIEERS: ZP- 67. ZT= 13. ZC- 80.(Hr) 
NEUTRON NUMBERSI NP= 98. NT- 14. NC=112. 

FIp**1/3= 5.485 CITcrl/3- 3.000 ELSCAT C 9 dcs 
REDUCED MASS NUMBER= 23.20 AP+AT=hC=l92. 

INTERACTION RADIUS RINT=12.32 fm RO= 1.45 fm 

HATTER HALF-DENSITY RCIDII Cfnrly 
CP= 4.25 CT= 3.05 CT+CP= 9.30 C= 2.05 

EQUIVALENT SHCIRP SURFACE RADII Cfml: 
HP= 6.41 RT= 3.35 

COULOMB RCIDII Cfml! 
RCP= 6.15 RCT- 3.32 RC=RCP+RCT= 9.47 

BSS-COULGNB POTENTIAL CM&l: 
VC(rl=1.43S+ZPrZT/r for r>RC 
VC(rl=VO-K*r++n for I-CRC 
vo= 181.44 MeV K= .11782 n=2..584 
VC(RINTl= 101.6 McV 

FISSION-TKE- 141. McV 
ASYMM. FISSION-TKE- 77. MeV 

LIQUID DROP PCIRhl’lETERS: 
GhNNA= 0.905 kV/fm**2 PROX-FACTOR= 23.29 MeV 
L-RLD- 82 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PhRC\HETER C= 8.51 M&‘/Z+*2 

MFISS EXCESSES CMeV/c**Zl: 
PROJECTILE: -63.7 TARGET: -20.6 
COMPOUND NUCLEUS: -30.4 

FUSION RELATED PARANETERS: 
R-BARRIER=II.I~ fm V(RB)= 105.6 nrv 
Q-VALUE= -54.0 MeV 
L-CRITICCIL= 92. 

1.0 lb5 23 0.23 71w 5.1 137.1 0 0 0 130.0 1w.o 0.0 0 0 0 
20 m  4b 0.Y 10077 7.2 97.0 0 0 Olm.01~0 0.0 0 0 0 
3.0 495 70 0.m 12)15 8.8 79.2 0 0 0180.01SJ.0 0.0 0 0 0 
4.0 bu 93 0.91 14259 10.1 48.) 0 0 0 180.0 150.0 0.0 0 0 0 
4.5 7x3 104 1.03 lSl2b 10.8 b4.7 21 133 0 143.8 6.4 18.1 418 324 435 

20 825 lib 1.14 l594b 11.3 61.3 49 610 349 102.7 9.4 23.6 582 243 5W 
5.5 we 128 1.2b 14727 11.9 58.5 44 9% 4b8 a.1 9.1 48.5 715 193 702 
6.0 9B 139 1.37 17473 il.4 5b.0 79 1316 93b 79.3 8.3 54.8 Bl 159 m  
b.5 I073 151 1.43 18l89 12.9 53.8 91 lw IN2 bl.2 7.6 59.4 928 134 892 
7.0 11.53 lb2 l.bO 18378 13.4 51.8 101 1817 1356 51.3 4.9 42.9 1939 116 976 

7.5 1233 174 1.71 19543 13.9 50.1 110 2017 1499 48.8 b.3 b5.b 1135 102 19% 
8.0 1320 186 1.33 20187 14.4 48.9, 119 2192 1313 44.4 5.8 67.8 1229 91 I132 
8.5 1403 197 1.94 20811 14.8 47.0 127 lS4b 1235 40.7 5.4 b9.7 1321 82 1297 
9.0 1465 209 2.05 21417 IS.2 45.7 134 2483 llb7 37.6 5.0 71.2 1411 74 1289 
9.5 1568 223 2.17 22W7 15.) U.5 141 %C6 1105 34.9 4.7 72.5 1499 68 1352 

10.0 1454 232 2.2822582 l&O 43.4 148 2715 1050 32.6 4.4 73.7 1567 63 1423 
10.5 1733 244 2.10 23142 16.4 42.3 155 2815 IO@ 30.6 4.2 74.7 1674 58 1493 
11.0 1815 z55 2.51 PbpD lb.8 41.4 161 2905 m  28.8 3.9 75.6 1761 54 15b2 
11.5 1893 267 2.63 21226 17.2 40.4 167 2987 913 27.3 3.7 7b.4 l8yI 51 lb31 
12.0 1980 278 2.74 24754 17.6 39.6 173 3063 875 25.8 3.6 77.1 1932 48 lb99 

13.0 2145 302 2.97 257b7 18.3 38.0 184 3196 249 234 3.2 73.3 2102 43 Ia5 
14.0 2310 325 3.20 2b747 19.0 
15.0 24n 348 3.42 Wb93 19.7 
lb.0 ZMO 371 3.45 28dw 20.3 
17.0 2805 m  3.23 m98 20.9 

18.0 2970 418 4.11 3CQbl 21.5 
19.0 3135 441 4.34 31201 22.1 
20.0 al 4b4 4.57 3x4 22.7 
25.0 4125 580 5.71 35347 25.4 
30.0 4954 b9b b.85 39321 27.8 

34.7 194 3311 754 21.4 3.0 79.3 2271 39 Mb9 
35.4 201 3410 7M 19.7 2.7 80.1 2444 35 2103 
34.3 213 39b 656 18.3 2.5 80.9 2608 32 223 
33.3 222 E72 b17 17.0 2.4 81.5 2775 30 2368 

32.3 231 3340 m3 15.9 2.2 82.0 m2 28 2500 
31.5 239 3791 552 11.0 2.1 32.5 310s 26 2b31 
30.7 247 375 525 14.1 2.0 82.9 3276 24 27b2 
27.4 281 39b2 420 11.0 1.5 84.5 4107 18 3413 
25.0 317 4lM 350 9.0 1.3 35.5 4935 15 4039 

35.0 5775 812 7.99 42527 30.0 23.2 344 4193 Jx) 7.7 1.1 86.2 57b3 12 4701 
40.0 bbOiI 928 9.131823 32.1 21.7 373 4271 262 b.7 0.9 86.7 w I1 s4l 
45.0 7425 1044 10.27 m  34.0 20.4 399 4328 233 5.9 0.8 87.1 7416 9 5978 
50.0 82% llb0 Il.42 51032 35.9 19.4 422 4374 210 5.3 0.7 87.4 3242 8 Ml4 

0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 

396 lb.48 0. S 15 1.4 4 

I74 7.11 M. 5 15 1.6 5 
130 5.23 W 5 IS 1.8 6 
lo8 4.39 819. 5 I5 1.9 7 
94 3.33 Bg2 b 22 2.0 8 
85 3.45 us. 7 25 2.1 9 

78 3.16 1007. 8 W 2.2 10 
72 2.93 1075. 8 28 2.3 10 
68 2.75 11%. 9 r) 2.4 II 
b4 2.59 1194. 9 22 2.5 12 
61 2.4b 1255. 10 34 2.6 13 

59 2.35 1321. II 35 2.7 13 
55 225 1379. 11 37 2.8 14 
53 2.17 1437. 12 38 2.9 15 
51 2.W 14% 12 40 3.0 lb 
50 2.02 1559. 13 42 3.1 lb 

47 1.W 1670. 14 45 3.2 18 
44 1.80 1788. 15 47 3.4 19 
42 1.71 1934. lb 50 3.5 20 
40 1.M 2019. 17 I.3 3.6 21 
39 1.57 2133. 18 56 3.8 22 

37 1.51 2132. 19 53 3.9 24 
35 l.Y 2342. I9 61 4.0 25 
35 1.41 24% 21 b4 4.1 26 
30 1.23 2971. 26 W 4.7 31 
27 1.10 3476. 31 88 5.2 35 

25 1.01 3952. 36 lo0 5.b 
23 0.93 4428. 41 111 b.0 
22 0.87 4849. 4b 122 b.4 
20 0.83 5277. 50 133 b.8 

#372 165 Ho on 40 Ca 

PARCIMETERS INDEPENGENT OF BOllBARGING ENERGY 
------------------------------------------- 

ATOMIC NLItlBERSl ZP- 67. ZT= 20. ZC= 87. (Ft.7 
NEUTRON NUMBERS: NP= 98. NT= 20. NC=118. 

AP**l/3= 5.485 AT**l/B= 3.420 ELSCAT (14 des 
REDUCED MASS NUMBER= 32.20 AP+AT=AC=205. 

INTERACTION RADIUS R1NT~12.78 fm RO= 1.44 fm 

MATTER HALF-DENSITY RADII CfmlL 
CP= 6.25 CT= 3.59 CT+CP= 9.84 C= 2.28 

EQUIVALENT SHARP SURFF)CE R&G11 Cfml: 
RP= A.41 RT= 3.85 

COULOMB RADII IfnIt 
RCP= 6.15 RCT- 3.84 RC-RCP+RCT= 9.99 

BSS-COULOMB WTENTIAL CNPVI: 
VC(r7=1.438*ZP+ZT/r for r>RC 
VC(r)=VO-Kiw+rn for r<RC 
VO= 267.81 NcV K= .201&8 n=s2.571 
VC(RINTl= 150.8 McV 

FISSION-TKE- 160. ndd 
ASYMM. FISSION-TKE= 113. ll& 

LIQUID DROP PARCKIETERS: 
GAMMA= 0.913 M&‘/fin*+2 PROX-FACTOR= 26.17 MeV 
L-RLD= 72 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 6.22 t-w/z**2 

MASS EXCESSES CMcV/c**Zl: 
PROJECTILE! -63.7 TARGET: -33.0 
COMPOUND NUCLEUS: -0.8 

FUSION RELATED PAR&METERS: 
R-BhRRIER=ll.SO fm V(RB)= 157.7 McV 
U-VALUE- -95.9 McV 
L-CRITICAL= 100. 

1.0 165 32 0.21 7124 7.0 211.0 0 0 
2.0 330 b4 0.43 lW77 10.0 149.2 0 0 
3.0 495 97 0-M 12345 12.2 121.8 0 0 
4.0 660 129 0.35 14259 14.1 105.5 0 0 
4.5 743 145 0.96 15124 14.9 99.5 0 0 

5.0 825 161 1.07 15916 15.7 94.4 50 333 
5.5 908 177 1.17 lb727 lb.5 90.0 81 776 
6.0 990 193 1.29 17473 17.2 86.1 l&3 11U 
b.5 1073 209 1.37 18189 18.0 82.8 I21 1454 
7.0 1155 225 I.19 18818 l&b 79.7 137 1729 

7.5 1238 241 1.60 19543 19.3 77.0 151 1950 
8.0 lz4 73 1.71 20187 19.9 74.6 lb4 2151 
8.5 1rCn 274 1.82 20811 20.5 72.4 176 2228 
9.0 143s 290 I.92 21417 21.1 70.3 187 2485 
9.5 Mb8 306 2.03 22007 21.7 b&5 197 2426 

10.0 lb50 322 2.14 Z582 22.3 bb.7 207 273 
10.5 1723 338 2.24 23142 22.8 8.1 217 24b7 
11.0 1815 354 2.33 22b93 23.4 b3.b 224 2971 
ii.5 1898 370 2.~ 24224 23.9 42.2 235 3obh 
12.0 1990 39b 2.56 24759 24.4 b0.9 243 3153 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

84 123.9 13.1 28.0 421 4W 43 374 10.35 b47. 0 0 1.6 5 
454 95.9 13.9 42.0 593 315 5% 233 6.42 709. 0 0 1.8 6 
W 79.8 12.9 50.1 734 156 706 184 5.05 765. 0 0 1.9 8 

IWO 48.7 11.7 55.7 SSB 214 807 157 4.29 825. b 22 2.1 9 
928 60.5 10.7 59.8 971 181 897 139 3.39 334. 7 25 2.2 10 

844 54.1 9.8 43.0 1077 161 s80 12b 3.45 942. 7 W 2.4 I1 
812 49.0 9.0 45.5 1178 142 1458 116 3.18 1430. 8 W 2.5 12 
7b4 U.8 8.3 b7.b 1275 124 1132 108 2.94 1057. 9 31 2.6 13 
722 41.2 7.7 69.4 1349 116 1293 102 2.78 1113. 9 33 2.8 14 
681 38.2 7.2 70.9 Mb2 106 1273 96 2.43 1lb9. IO 35 2.9 15 

650 35.7 b.7 72.2 1553 97 131 91 2.51 1224. 10 37 3.0 lb 
619 33.4 b.3 73.3 1443 90 1447 87 2.40 1278. II J) 3.1 17 
Wo 31.4 6.0 74.3 1731 84 1473 84 2.34 1W2. 12 40 3.2 18 
Sb5 29.7 5.7 75.2 1819 78 1533 81 2.21 1392. I2 42 3.3 18 
541 28.1 5.4 75.9 1907 n 1452 78 2.14 1445. 13 43 3.4 19 

13.0 2145 419 2.78 25767 25.4 58.5 259 3307 
14.0 2310 451 2.w 2b747 2b.3 56.4 275 3427 
15.0 2475 4S3 3.24 Wb93 W.3 54.5 289 3553 
16.0 I&W 515 3.42 w 28.2 52.7 393 3653 
17.0 2805 547 3.63 29498 29.0 51.2 31b 3741 

500 25.4 4.9 77.3 2080 b5 1773 n 2.00 1549. 14 47 3.5 21 
4b4 23.2 4.5 78.4 2251 59 1853 69 1.89 1459. 15 50 3.7 22 
433 21.3 4.1 79.3 2422 53 1976 44 1.84 1753. lb 53 3.9 24 
40b19.8 3.880.12591 49?opB b3 1.72 18s. 17 55 4.0 25 
382 18.4 3.6 80.8 WbO 45 2219 44 I.65 1959. 18 58 4.2 W 

18.0 2970 589 3.84 p)61 29.9 49.7 328 3819 
19.0 3135 612 4.06 31241 30.7 48.4 341 3889 
20.0 2300 b44 4.W 3028 31.5 47.2 352 3952 
25.0 4l25 X6 5.34 35817 35.2 42.2 W 4191 
3.0 4958 966 b.41 39321 38.6 38.5 Is) 4Ed 

361 17.2 3.3 81.4 2928 42 Z340 58 1.53 2%3. 19 61 4.3 28 
342 lb.2 3.1 81.9 3096 39 24M 5b 1.53 2153. 20 M 4.5 30 
325 15.3 3.0 32.4 3263 37 2579 54 1.43 22!% 21 67 4.6 31 
244 11.9 2.3 34.1 4097 28 3370 47 1.18 w19. 24 80 9.3 37 
216 9.7 1.9 35.1 4928 22 3753 42 1.15 3164. 31 92 5.8 42 

11.0 57n 11w 7.47 42527 41.7 35.7 49b 44a 185 8.2 I.6 85.9 5754 19 4332 38 1.05 303. 35 104 b.3 
40.0 b&CO 1233 8.54 m  US 33.4 535 4548 lb2 7.1 1.4 a.4 b5m lb 4W7 35 0.W 3988. 40 115 b-8 
45.0 7425 lU9 9.61 m  47.2 31.5 571 4b14 I44 6.3 1.2 86.8 7411 14 5a 33 0.91 4370. 45 IW 7.3 
50.0 8250 1610 10.48 51030 49.8 29.8 606 4bb7 130 5.6 I.1 87.2 Q37 13 bO50 31 0.86 472b. 50 138 7.7 

0 180.0 189.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 

)*Vlr I&v lbv - IlNIC llfl - 4 d * dn dukr I*v w m  -- SW5 fw ikv- lkv - 
--- _____--- ____- 

P-NBEc7ll.E l=Twsl Ca4aw caDl*IuE#l3wEX ~IWTClKfXERCF~L=lJ% Em 145% 
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***+‘****c*********************~*****************~~ 

165 Ho on 56 Fe 

________________-_______________________--- 
PARAMETERS INDEPENDENT OF BOMBCIRDING ENERGY 

ATOMIC NUMBERS: ZP= 67. ZT= 26. ZC= 93.(Nr) 
NEUTRON NUMBERS: NP= 98. NT= 30. NC=lZB. 

AP+rl/3= 5.485 AT**i/3= 3.826 ELSCAT <19 de!, 
REDUCED MASS NUMBER= 41.81 AP+AT=FIC=221. 

1NTERACTION RADIUS RINT=13.22 fn RO- 1.42 fm 

MATTER HALF-DENSITY RflDII Cfml: 
CP= 6.25 CT= 4.12 CT+CP=l0.37 E= 2.48 

EQUIVALENT SHARP SURFRCE RADII Cfml: 
RP= 6.41 RT= 4.35 

COULOMB RADII Cfml: 
RCP= 6.15 RCT- 4.27 RC=RCP+RCT=10.42 

BSS-COULONB PUTENTICIL tMeV3: 
VC(r)=1.438+ZP*ZT/r for r>RC 
VC(r)-VO-K+riin for r<RC 
VO= 335.66 t4cV K- .25891 n-2.521 
VC(RINT)= 189.4 MeV 

FISSION-TKE= 175. MeV 
ASYMM. FISSICIN-TKE- 141. nev 

LIQUID DROP PARAMETERS: 
OAMHA= 0.909 MeV/fnr*2 PRCIX-FACTOR= 28.35 McV 
L-RLD= 66 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 4.86 M&/Z+*2 

MASS EXCESSES CMcV/cc+21: 
PROJECTILE! -63.7 TARGET: -61.4 
COMPOUND NUCLEUS: 27.8 

FUSION RELATED PARAMETERS: 
R-BARRIER=i1.89 fm V(RB)= 197.9 MeV 
Q-VALUE= -152.9 MeV 
L-CRITICAL= 111. 

1.0 lb5 42 0.22 7124 9.1 n4.3 0 0 
2.0 30 84 0.U 10077 12.9 194.0 0 0 
3.0 495 125 0.66 123% 15.8 15B.4 0 0 
4.0 660 167 0.88 14259 18.3 137.1 0 0 
4.5 743 180 0.99 15126 19.4 129.3 0 0 

IO 82s 109 1.10 15546 W.4 172.7 82 52.2 
5.5 908 237 1.21 167.27 21.4 117.0 119 979 
6.0 9% 251 1.32 17473 22.4 112.0 146 1358 
6.5 1073 272 1.43 18189 23.3 107.6 169 1679 
7.0 115s 293 1.55 1m78 24.2 103.7 190 1954 

7.5 1238 314 1.66 19543 25.0 100.2 206 2192 
8.0 1320 334 1.77 20187 25.9 97.0 215 2400 
8.5 1483 395 1.88 20811 26.7 94.1 241 2593 
9.0 1M 376 1.99 21417 27.4 91.4 255 2746 
9.5 1540 397 2.10 21007 28.2 89.0 269 2892 

10.0 1650 418 2.21 22562 28.9 86.7 283 Wi3 
10.5 1733 439 2.32 23142 29.6 a.6 295 3141 
11.0 1815 460 2.43 2369x? 30.3 82.7 W7 349 
II.5 1898 481 2.54 242?6 31.0 80.9 319 3317 
12.0 1590 5U2 2.65 24750 31.7 

13.0 2145 544 2.87 i5767 33.0 
14.0 i-310 JB5 3.09 a747 34.2 
15.0 2475 627 3.31 n693 35.4 
16.0 2640 669 3.53 28609 36.6 
17.0 2805 711 3.75 29498 37.7 

18.0 2970 753 3.97 3w6l 38.8 
19.0 3135 794 4.19 31201 39.9 
20.0 3300 836 4.41 3m.m 40.9 
25.0 4125 1045 5.52 za47 15.7 
kW.0 4950 1254 6.6239321 Jo.1 

79.2 m  3438 

76.1 351 3597 
73.3 372 3734 
70.8 391 2652 
68.6 409 353 
66.5 4n 4047 

64.7 444 4128 
62.9 464 4Mo 
61.3 476 4266 236 14.7 3.7 82.7 3259 41 2372 70 1.52 2050. 21 69 5.0 37 
54.9 547 4513 189 11.5 2.9 84.3 4094 31 2898 61 1.32 2465. 25 82 5.7 U 
SO.1 610 4678 157 9.4 2.4 85.3 4925 15 3415 54 1.18 2858. W 95 6.3 56 

35.0 5773 1463 7.73 42527 54.1 46.4 667 47% 135 7.9 2.0 86.0 !5754 21 W-27 50 I.@ 3217. 35 107 6.9 
40.0 6600 1672 8.83 4%23 57.8 43.4 720 W4 118 6.9 1.7 a.6 6582 18 4435 46 1.00 3565. 39 119 7.4 
45.0 7425 lm1 9.93 lguB 61.3 40.9 769 4953 105 6.1 1.5 87.0 7409 16 4940 43 0.94 3w6. 44 130 7.9 
50.0 8250 2090 ll.04 SlmO 64.7 38.8 815 %C8 94 5.4 1.4 87.3 8236 14 5442 41 0.89 42%. 49 141 8.4 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 1m.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

236 112.3 19.8 33.9 395 4W 398 4M 8.78 602. 0 0 1.4 5 
618 BP.2 18.7 45.4 569 338 546 279 6.03 659. 0 0 1.7 6 
788 74.9 16.7 52.6 713 277 Ml 226 4.94 712. 5 21 1.9 8 
728 64.8 15.0 51.6 SW 233 7% 1% 4.27 768. 6 24 2.1 9 
676 51.3 13.6 61.4 954 201 844 175 3.81 819. 7 26 2.2 11 

b31 51.4 12.3 64.3 lob1 176 922 159 3.47 873. 7 28 2.4 12 
591 46.6 11.3 66.7 1164 156 995 147 3.21 923. 8 31 2.6 I4 
956 42.7 10.4 69.7 1262 141 1064 1% 3.00 975. 9 33 2.7 IS 
525 39.4 9.7 70.3 135i 12% !lW 1W 2.83 1028. 9 35 2.8 16 
498 36.6 9.0 71.7 1451 117 1194 123 2.63 1080. 10 36 3.0 17 

473 34.1 8.5 72.9 1543 107 1256 117 2.56 1131. 10 W 3.1 18 
(50 32.0 7.9 74.0 lb33 ia, 1317 112 2.45 1176. 11 40 3.2 24 
430 W.1 7.5 74.9 1722 93 1377 1oB 2.35 lz26. 11 42 3.3 21 
411 3.4 7.1 75.8 1811 87 1436 104 2.n 1275. 12 43 3.4 22 
394 27.0 6.7 76.5 1899 81 1494 100 2.19 1324. 12 45 3.6 23 

364 W.4 6.1 77.0 2072 73 16t4 94 2.06 1419. I4 4 3.8 25 
3?4 22.3 5.6 78.9 2245 65 1721 w 1.94 1513. 15 52 4.0 n 
315 20.5 5.2 79.7 2416 99 1832 85 1.85 1604. I6 55 4.1 29 
295 19.0 4.8 80.5 2565 95 1941 81 1.77 1694. 17 58 4.3 31 
273 17.7 4.5 81.1 ns5 50 2050 78 1.69 17%. 18 60 4.5 32 

262 16.6 4.2 81.7 2923 47 2158 7s 1.63 lmi. 19 63 4.7 34 
249 15.6 3.9 9.2 3091 44 2265 72 1.51 1958. 20 64 4.8 36 

#374 165 Ho b” 63 Cu 

PARAMETERS INDEPENUENT OF BOMBARDING ENERGY 

16slbm ucu 165 lb 0” 63 cu 

- ___---_- 

a/u EM8 ml Eclw~ , k EM WsowlS#l6W4lWU’ W-LTEF-WEl-MEpplXElA’ WJ E-ERDl-EMlElPlllT 

ATOMIC NUMBERS: ZP= 67. ZT= 29. ZC= 96.(h) 
NEUTRON NUMBERS: NP= 98. NT= 34. NC=132. 

AP++1/3= 5.485 AT**1/3= 3.975’ ELSCPlT C22 dee 
REDUCED MASS NUMBER- 45.59 AP+AT=FICm228. 

INTERCICTION RAEIIUS RINT=13.39 fm RO= 1.41 fm 

MATTER HALF-DENSITY RADII Cfnli 
CP= 6.25 CT= 4.31 CT+CP=l0.56 C= 2.55 

EQUIVALENT SHCIRP SURFACE RADII Cfml: 
RP= 6.41 RT= 4.53 

COULOMB RADII Cfml: 
RCP= 6.15 RCT= 4.45 RC=RCP+RCT=10.60 

BSS-COULOMB POTENTIAL CMeVlr 
VC(r)=l.438ikZP+ZT/r for r>RC 
VC(r)=VO-K+r++n for I-CRC 
VO= 368.94 MeV K= .28595 n-2.503 
VC(RINT)= 208.7 McV 

FISSION-TKE- 184. MeV 
ASYMtl. FISSION-TKE- 155. nev 

LIQUID DROP PCIRAMETERS: 
GAMMA= 0.909 MeV/fms+i! PROX-FCICTOR= 29.17 McV 
L-RLD= 62 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 4.47 MaV/2*+2 

MASS EXCESSES CMeV/c*c23: 
PROJECTILE: -63.7 TLIRGET: -65.2 
COMPOUND NUCLEUS: 47.0 

FUSION RELATED PARCIHETERS: 
R-BARRIERx12.02 fm V(RB)= 218.1 MeV 
Q-VALUE= -175.9 nev 
L-CRITICAL= 109. 

1.0 165 46 0.22 7124 10.0 305.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 350 91 0.U 10077 14.1 216.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 493 137 0.66 1214 17.3 176.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 640 162 0.87 14259 19.9 153.0 0 0 0 tm.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 743 2% 0.98 15126 21.2 10.2 0 0 0 180.0 11.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 825 
5.5 9a 
6.0 990 
6.5 1073 
7.0 1155 

7.5 12% 
8.0 1320 
8.5 1403 
9.0 1185 
9.5 1568 

10.0 16% 
10.5 1733 
11.0 1815 
11.5 1898 
12.0 1980 

13.0 2l4 

za 1.09 1w46 22.3 135.8 86 481 197 115.5 22.4 32.2 353 472 358 
251 1.20 167n 23.4 lW.5 128 45( 592 91.1 21.0 u.4 Jn 370 512 
n4 1.31 17473 24.4 124.9 159 1348 636 76.3 18.8 51.8 6W 302 632 
296 1.42 181W 25.4 120.0 I6S 1680 587 66.0 16.8 57.0 818 254 731 
319 1.53 18878 26.4 115.6 208 19M 545 58.2 15.1 60.9 936 219 817 

342 1.64 15543 27.3 111.7 228 22210 508 52.2 13.7 63.9 1046 192 095 
365 1.75 20187 28.2 108.2 247 2426 477 47.3 12.6 66.3 1150 170 967 
380 1.8624811 29.1 104.9 264 2616 448 43.3 Il.6 68.3 1250 I53 1035 
410 1.97 21417 29.9 102.0 281 2785 424 39.9 10.7 70.0 1346 139 1100 
43 2.oE 22007 w.7 59.3 296 2936 401 37.1 10.0 71.5 1441 127 1163 

456 2.18 22562 31.5 96.7 311 W71 WI 34.6 9.4 72.7 1533 117 1224 
479 2.29 23142 32.3 94.4 W5 3194 363 32.4 8.8 73.8 lb25 108 1281 
502 2.40 226% 33.1 92.2 338 3306 346 W.5 8.3 74.7 1715 100 1341 
524 2.51 24226 33.8 96.2 351 34W 331 20.8 7.9 75.6 1804 94 13% 
517 2.62 24750 24.5 88.3 364 3501 318 27.3 7.4 76.3 1892 m  1454 

393 2.84 23767 36.0 84.9 W7 3h66 293 24.7 6.8 77.6 ZQ66 w 1565 

470 9.37 584. 0 0 1.4 5 
318 6.32 636. 0 0 1.6 7 
256 5.09 691. 5 21 1.9 8 
271 4.37 742. 6 24 2.1 10 
197 3.W 7%. 6 26 2.2 11 

179 3S4 844. 7 29 2.4 13 
165 3.28 096. 8 31 2.6 14 
154 3.06 943. 8 33 2.7 16 
145 2.88 994. 9 35 2.9 17 
138 2.73 1044. 10 37 3.0 18 

131 2.60 lc69. IO 39 3.1 20 
126 2.49 1138. 11 40 3.3 21 
I21 2.39 1186. 11 42 3.4 22 
116 2.30 1234. 12 U 3.5 23 
112 2.22 1281. 12 46 3.6 24 

105 2.W 1374. 13 49 3.8 26 
14.0 2310 63 3.06 26747 37.3 81.8 410 3908 272 22.6 6.2 78.7 2239 71 1673 100 1.97 1458. I4 52 4.0 29 
15.0 2475 604 3.28 27693 38.6 79.0 431 3930 254 20.8 5.7 79.6 2411 M 1780 95 1.88 1547. 15 95 4.2 31 
16.0 2610 729 3.5028609 39.9 76.5 451 4037 238 19.2 5.3 80.4 ml 59 1885 91 1.79 lM1. 16 58 4.4 32 
17.0 2805 775 3.71 294% 41.1 74.2 471 4132 224 17.9 4.9 81.0 2751 54 15W 07 I.72 1726. 17 61 4.6 34 

18.0 2970 021 3.93 W3bl 42.3 72.1 489 42l6 212 16.8 4.6 81.6 2919 51 2b92 84 1.65 WV% 18 M 4.8 36 
19.0 3135 86b 4.15 3lWl 43.5 70.2 507 4291 WO 15.8 4.3 82.1 3088 47 2195 81 1.59 1889. 19 67 4.9 W 
20.0 33#) 912 4.37 32Mo U.6 68.4 524 4359 190 14.9 4.1 82.6 3256 U 2297 70 1.54 1978. W 69 5.1 39 
zJ.0 4125 1140 5.46 35817 49.9 61.2 603 4616 IS2 11.6 3.2 84.2 4091 34 2799 68 1.34 2368. 25 83 5.8 47 
30.0 49% 1350 6.5S 39321 54.6 S.9 673 4787 I27 9.5 2.6 85.3 4923 27 3292 61 1.W 2732. W 95 6.5 54 

35.0 57x 1996 7.65 42527 59.0 51.7 7% 4m9 109 8.0 2.2 06.0 5752 23 3180 55 1.10 3Wb. 34 108 7.1 
40.0 6440 1824 a7445523 63.1 48.4 795 5wo 95 7.0 1.9 86.5 b581 19 4263 51 1.02 3413. 39 119 7.6 
45.0 7425 it62 9.83 48348 66.9 8.6 E49 5071 84 6.2 1.7 86.9 74M 17 4743 48 0.55 3721. u 131 8.1 
50.0 82% 2200 10.92 Slmo 70.5 43.3 PO0 SlW 76 5.5 1.5 87.2 8235 IS 52.m 45 0.W 4030. 48 142 8.6 
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R375 165 Ho on 92 MO 

_-_-_L_______________________________L__--- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-------------------_____________________--- 

ATOMIC NUMBERS: 2P= 67. 2T= 42. 2C=109. ( 1 
NEUTRON NUMBERS: NP= 98. NT= SO. NC=148. 

APwt1/3= 5.485 AT+cl/3= 4.514 ELSCAT (33 des 
REDUCED MASS NUMBER= 59.07 AP+AT=AC=257. 

INTERACTIGN RADIUS RINT=13.97 fm RO= 1.40 fm 

MATTER HALF-DENSITY RADII Ifm3: 
CP= 6.25 CT= 5.00 CT+CP=11.25 E= 2.78 

EQUIVALENT SHARP SURFACE R.ADII Cfml: 
RP= 6.41 RT= 5.20 

CUULCillB RADII Cfml: 
RCP= 6.15 RCT= 5.08 RC=RCP+RCT=11.23 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=i.438*2P*2T/r fop r>RC 
VC(r)=V6-Krr+*n for r<RC 
VO= 506.84 McV K= -38202 n=2.4&0 
VC(RINT)= 289.6 MeV 

FISSION-TKE= 222. MeV 
ASYMM. FISSION-TKE= 211. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.913 McV/fm*wZ PROX-FACTOR= 31.87 HeV 
L-RLDa 30 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARANETER C= 3.51 M&/2+12 

MASS EXCESSES CMeV/c~~23: 
PROJECTILE: -63.7 TARGET: -87.5 
C~JHPCIUND NUCLEUS: 127.8 

FUSION RELATED PARAMETERS: 
R-BARRIER=12.48 fm V(RBl= 302.9 HeV 
Q-VALUE= -279.1 MeV 
L-CRITICAL= 34. 

1.0 1s 59 0.M 7124 12.9 443.1 0 0 
2.0 33 118 0.41 lW77 18.3 313.3 0 0 
3.0 495 177 0.61 12345 22.4 255.6 0 0 
4.0 AM 236 0.82 14299 25.8 221.5 0 0 
4.5 743 2bb 0.92 15126 27.4 208.9 0 0 

5.0 an 2-n 1.02 m4b 28.9 IS.2 54 115 
5.5 X6 325 1.12 IA727 30.3 IS.9 139 MB 
6.0 990 351 1.22 17473 31.6 lBo.9 184 1126 
6.5 1073 a4 1.33 18189 32.9 173.8 228 1513 
7.0 1155 413 1.43 18873 34.2 167.5 261 1845 

7.5 I= 443 1.53 19543 35.4 161.8 290 2132 
8.0 1320 473 1.63 20187 3b.5 156.7 317 2381 
8.5 14lu 502 1.73 20811 37.7 152.0 342 2bc8 
9.0 1485 532 1.84 21417 38.8 147.7 365 2802 
9.5 1568 561 1.94 22uO7 39.8 143.8 387 ma 

10.0 lb50 591 2.04 22s 40.9 140.1 407 3137 
10.5 1733 610 2.14 23142 41.9 136.7 427 3280 
11.0 1815 b50 2.24 23690 42.8 E3.6 445 3410 
11.5 1898 679 2.33 24226 43.8 130.7 163 3529 
12.0 1900 709 2.45 24750 44.8 In.9 481 3623 

13.0 2145 768 2.65 25767 %A 12Z.9 513 3831 
14.0 2310 827 2.86 26747 48.3 118.4 344 3996 
15.0 2475 886 3.ob 27693 50.0 114.4 573 4139 
16.0 2440 945 3.26 2%09 51.7 110.8 bO1 42b!i 
17.0 2805 1004 3.47 29498 53.3 107.5 618 4375 

18.0 2970 1063 3.67 30361 54.8 104.4 b% 4473 
19.0 3155 1122 3.87 31201 5b.3 101.7 Am 4Sbl 
20.0 Py) 1181 4.08 32020 51.8 59.1 701 4b40 
25.0 4125 1477 5.10 35817 b4.b 88.6 W? 4940 
30.0 49% 1772 6.12 39321 70.8 80.9 PM 5140 

35.0 5775 B7 7.14 42S27 76.4 74.9 990 ZS3 
40.0 b4m 2343 8.16 4sa 81.7 70.1 1069 539u 

0 180.0 l@l.O 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

0 149.4 28.6 15.3 119 706 140 1427 21.M 0. 3 15 0.7 1 
43 107.4 32.6 30.3 365 542 319 a4 8.72 573. 3 15 1.2 4 
39 87.7 28.6 4b.2 551 436 4s 423 A.@ 620. 4 19 1.5 A 
36 74.7 25.1 52.6 709 363 614 351 5.01 bb7. 5 22 1.8 8 
33 b5.4 22.4 51.3 845 310 709 3% 4.37 712. A 25 2.0 10 

31 58.2 20.1 b0.9 968 2b9 792 275 3.93 757. 7 28 2.3 12 
29 52.6 18.3 b3.7 1082 233 8M 252 3.59 801. 7 30 2.5 14 
27 47.9 lb.8 bb.0 1190 213 933 234 3.33 844. 8 23 2.6 lb 
26 44.1 15.5 b8.0 1293 192 996 219 3.12 ES& 9 35 2.8 18 
24 40.8 14.4 69.6 1393 JPJ I@6 207 2.55 527. 9 37 3.0 20 

23 38.0 13.4 71.0 1489 161 1113 II 2.80 972. 10 39 3.1 21 
2.2 35.5 12.6 72.2 lssl 148 1167 187 2.b7 1012. 10 41 3.3 23 
21 33.4 11.8 73.3 lbn 138 1220 179 2.56 1Mb. 11 43 3.4 24 
20 31.5 11.2 74.3 1769 128 1272 173 2.16 1094. 11 44 3.5 26 
19 29.8 10.6 75.1 1860 120 1322 166 2.37 1137. 12 44 3.7 27 

I8 26.9 9.6 76.5 2(08 107 1420 156 2.22 1216. 13 49 3.9 33 
Ib 24.6 8.7 77.7 z214 % 1515 147 2.10 1298. 14 53 4.1 32 
15 72.6 8.0 78.7 2388 87 lb48 139 1.99 1372. IS sb 4.3 35 
I4 20.9 7.4 79.6 2560 80 lb99 131 1.90 1443. lb 59 4.6 38 
13 19.4 6.9 80.3 2732 73 1789 127 1.82 1520. I7 62 4.9 40 

13 18.2 6.5 80.9 2902 68 1877 122 1.75 1594. 18 65 4.9 42 
12 17.1 6.1 81.5 3072 A3 1964 118 1.68 lbb7. 19 be 5.1 44 
I1 lb.1 5.7 82.0 3241 59 2051 114 1.63 1733. 20 m  5.3 44 
9 12.5 4.5 83.7 40E1 45 2475 99 1.41 2Wl. 24 84 A.1 55 
7 10.2 3.7 84.9 4914 36 ZBBB 83 1.26 2398. 29 97 6.8 b3 

6 8.7 3.1 85.7 5745 1) 3294 81 1.15 2696. 33 lW 7.5 
5 7.5 2.7 86.3 b!i74 26 3694 75 1.07 2%. 38 120 8.1 
5 6.6 2.4 86.7 7402 23 4WQ 70 1.00 3Eb. 42 132 8.6 
k 5.9 2.1 87.0 0233 20 4403 bb 0.94 3443. 47 143 9.1 

W37A 165 Ho on 1OS As 

--___---___---------____________________--- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
--__-____--__---___-____________________--- 

ATOMIC NUMBERS: 2P= 67. 2T= 47. 2C=114.( ) 
NEUTRON NUMBERS: NP= 9S. NT= 61. NC=159. 

AP+xl/3= 5.485 ATff+1/3= 4.762 ELSCAT C40 des 
REDUCED MASS NUMBER= 65.27 AP+AT=AC=273. 

INTERACTIGN RADIUS RINT=14.24 fm RO= 1.39 fm 

MATTER HALF-DENSITY RADII Cfnl: 
CP= 6.25 C:T= 5.32 CT+CP=11.57 E= 2.87 

EQUIVALENT SHARP SIJRFACE RADII Cfm,: 
HP= h.41 RT= 5.50 

COULOMB HAD1 I C f ml : 
RCP= 6.15 RCT= 5.34 RC=RCP+RCT=11.49 

BSS-COULGMR POTENTIAL CMeVl: 
VClr1=1.438rZP+ZT/r for p>RC 
VC( r 1 &O-K+, *XT, for r<RC 
VO= 554.96 MeV K= .46574 n=2.456 
VC(RINT)= 318.0 MeV 

FISSION-TKE= 237. McV 
ASYMM. FISSION-TKE= 229. MeV 

LIQUID DROP PARAHETERS: 
GAMMA= 0.906 tleV/fnw2 PROX-FACTOR= 32.71 M& 
L-RLD= 17 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 3.20 M&/2*+2 

tlASS EXCESSES CtlcV/c~~21: 
PROJECTILEI -63.7 TAROETk -87.6 
COMPOUND NUCLEUS: 164.0 

FUSION RELATED PARAMETERS: 
R-BARRIER-12.71 fm V(RB)= 331.8 McV 
Q-VALUE= -315.3 Me’4 
L-CRITICAL= 0. 

1.0 165 A5 0.21 7124 14.3 495.8 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 
2.0 333 131 0.41 imn 20.2 350.6 0 a 0 180.0 leo.0 0.0 0 0 0 0 0x4 
3.0 495 1% 042 12345 24.7 286.3 0 0 0 ml.0 180.0 0.0 0 0 0 0 0.00 
4.0 6% 261 0.02 14259 28.6 247.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 
4.5 743 294 0.92 15126 30.3 233.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 

5.0 an 326 1.03 15944 31.9 221.7 71 JU 0 144.5 39.1 17.8 109 716 123 138) 18.43 
5.5 WB 359 1.13 lb727 33.5 211.4 lb0 730 0 105.6 37.4 37.2 3% 551 329 b2b 8.16 
6.0 Wo 392 1.23 17473 35.0 202.4 215 1202 0 84.5 32.1 4b.8 54b 444 475 4b7 6.W 
6.5 1073 424 1.33 1818p a.4 194.5 259 lb02 0 73.8 28.0 53.1 703 370 588 389 5.06 
7.0 1195 151 1.44 lwa 37.8 187.4 296 19u 0 b4.7 24.8 57.7 839 316 680 3# 1.42 

7.5 1238 490 1.54 19543 39.1 181.1 329 2241 0 57.6 22.3 61.2 9b3 275 744 ZQh 3.98 
8.0 1320 522 1.M 20187 40.4 115.3 359 2500 0 52.0 20.2 64.0 ion 243 830 287 3.~ 
8.5 1403 995 1.74 23811 41.6 170.1 387 2729 0 47.5 18.5 M.3 1185 217 895 260 3.33 
9.0 1485 5BI 1.85 21417 42.8 lbS.3 413 2932 0 43.6 17.0 b8.2 1289 194 554 244 3.17 
9.5 ma Am 1.s 22007 44.0 lbo.9 437 3114 0 40.4 15.8 69.8 1389 179 1011 i3l 2.99 

10.0 1650 653 2.05 ma2 45.1 156.8 460 3277 0 37.6 14.7 71.2 148b lb4 I%4 219 2.85 
10.5 lm = 2.16 23142 (63 lsI.0 482 325 0 35.2 13.8 72.4 1581 152 1115 109 2.72 
11.0 1815 718 2.26 23690 47.4 149.5 Xc3 3560 0 33.1 13.0 73.4 lb74 141 1165 m,  2.60 
11.5 1898 751 2.3624226 48.4 Mb.2 523 3432 0 31.2 12.3 74.4 17M 1% 1213 193 2.50 
12.0 1989 783 2.4b 247X! 49.5 143.1 543 3795 0 29.6 11.6 75.2 1851 123 1260 186 2.4, 

13.0 2145 849 2.67 25167 51.5 137.5 579 399k 0 24.7 10.5 76.6 2&34 109 1351 174 2.26 
14.0 2310 914 2.87 2b747 53.4 132.5 Al4 4lb4 0 24.4 9.6 77.8 2212 98 1439 lb4 2.13 
15.0 2475 979 3.08 Z?b?3 95.3 128.0 M7 4312 0 22.4 8.8 78.8 23% 89 1525 156 2.02 
16.0 2440 1044 3.28 28bO9 57.1 124.0 678 4441 0 20.7 8.2 79.6 ZS8 82 1609 149 1.93 
17.0 2acs 1110 3.49 2949a 58.9 120.3 708 45s 0 19.3 7.6 80.4 2730 75 1691 142 1.85 

18.0 2?70 1175 3.69 30%1 4Qo.b 116.9 736 4b57 0 18.0 7.1 81.0 2900 70 1773 137 1.78 
19.0 3135 lm, 3.90 31101 62.2 113.8 7b4 4747 0 16.9 6.7 81.5 30m A5 1853 132 1.71 
20.0 3370 13Qs 4.11 a020 b3.8 110.9 791 4829 0 lb.0 6.3 82.0 3239 Al 1932 127 1.Y 
73.0 4125 lb32 5.13 X847 71.4 99.2 912 5139 0 12.4 4.9 63.8 4079 44 23m 111 1.44 
30.0 4950 155% A.16 39321 78.2 90.5 1019 5315 0 10.2 4.0 84.9 4913 37 2597 w 1.28 

35.0 5775 2285 7.18 42s27 84.5 83.8 1116 5492 0 8.6 3.4 83.7 5744 31 cat4 90 1.17 
40.0 Moo 2611 8.21 4s23 90.3 78.4 1205 5603 0 7.4 2.9 86.3 6573 27 329 84 l.w 
45.0 7425 2937 9.24 48348 93.8 73.9 l2@ 5689 0 6.6 2.6 84.7 7402 23 3789 78 1.02 
50.0 azso 3264 10.26 SlcoO 101.0 70.1 1% !n/ 0 5.9 2.3 87.1 8229 21 4145 74 0.96 

-- -~-. 
kvlu m?v kV - l4Mr l/k - .N * mk kr dtr (n ilev ilrv lkv - nrr 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 

0. 0 0 0.b 1 
0. 0 0 1.1 4 
0. 4 19 1.5 7 
0. 5 23 1.8 9 
0. A 26 2.0 I2 

0. 7 28 2.3 14 
0. 7 31 2.5 lb 
0. 8 33 2.b 18 
0. 9 35 2.8 20 
0. 9 37 3.0 22 

0. 10 39 3.1 24 
0. 10 41 3.3 25 
0. 11 43 3.4 27 
0. 11 45 3.6 29 
0. 12 46 3.7 31 

0. 13 50 4.0 34 
0. 14 53 4.2 34 
0. 15 P 4.4 39 
0. 14 59 k.6 42 
0. 17 62 4.8 u 

0. 18 b.5 5.0 47 
0. 19 68 5.2 49 
0. 20 71 5.4 51 
0. 24 84 6.2 bl 
0. 28 97 6.9 70 

0. 33 109 7.6 
0. 37 120 8.2 
0. 41 132 8.8 
0. 46 143 9.3 

lhv ikv- iw - --~ 
IEM lbslb 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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*I~C,++***C+********~*******~************~*****~*~ 
#377 165 Ho on 140 cc 

_____________-_----_----------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERQY 
------------------------------------------- 

ATOMIC NUMBERS: ZPa 67. ZT= 58. ZC=125. ( ) 
NEUTRON NUMBERS: NP= 98. NT= 82. NC-180. 

cIp**1/3= 5.485 AT+r1/3= 5.192 ELSCAT (58 des 
REDUCED MASS NUMBER= 75.74 AP+AT=AC=BOS. 

INTERACTION RADIUS RINT=14.71 is RO= 1.38 fm 

MATTER HALF-DENSITY RADII CfmI: 
CP= 4.25 CT= 5.87 CT+CP=12.13 F- 3.03 

EQUIVALENT SHARP SURFACE RADII Lfml: 
RP= 6.41 RT= 6.04 

COULOMB RADII Cfml: 
RCP= 6.15 RCT= 5.82 RC=RCP+RCT=11.97 

BSS-COULONB POTENTIAL CMeVl: 
VC<r)-1.438+ZP*ZT/r for r>RC 
VC(r)=VO-Krr*rn for r<RC 
VO= 658.27 MeV K- .44771 n52.440 
VC(RINT)= 380.0 MeV 

FISSION-TKE= 271. MeV 
ASYMM. FISSION-TKE= 269. HeV 

LIQUID DROP PARAMETERS: 
DAMHA= 0.897 McV/fm**Z PROX-FACTOR= 34.12 HeV 
L-RLD= 0 (ROTATING LIQUID DROP LIHIT7 
STIFFNESS PARANETER C= 2.79 M&/Z*+2 

MASS EXCESSES EMeV/c**Zl: 
PROJECTILE: -63.7 TARDET: -88.2 
COMPOUND NUCLEUS: 248.5 

FUSION RELATED PARAMETERS: 
R-BARRIER=13.07 fm V(RB)= 395.9 HaV 
Q-VALUE= -400.4 MeV 
L-CRITICAL= 0. 

1.0 lb5 76 0.20 7124 1b.b (Il.9 0 0 0 180.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 330 151 0.40 loo?? 23.4 432.7 0 0 0 189.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 4% m  o.bo 12345 23.7 353.3 0 0 0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 w 303 0.80 14259 a.1 3c6.9 0 0 0 130.0 189.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 743 341 0.90 15126 35.1 288.4 0 0 0 180.0 185.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 8B 379 1.00 15916 37.0 273.b 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 9m 417 1.10 lbrn 33.8 160.9 lb9 595 0 114.4 50.0 32.8 271 b37 240 881 9.63 0. 2 13 0.7 1 
6.0 993 454 1.20 17473 40.6 249.8 241 1115 0 92.1 41.2 43.9 450 510 399 617 b.73 0. 4 19 1.2 5 
65 1073 492 1.33 18189 42.2 240.0 294 1554 0 78.1 35.2 51.0 650 423 SIP 502 5.47 0. 5 22 1.6 8 
7.0 11s 530 1.44 13973 43.8 231.3 342 1929 0 b8.1 39.9 56.0 7% 359 (14 4S 4.73 0. 6 25 1.8 11 

7.5 122a 568 1.49 19543 45.4 223.4 333 2255 0 60.5 27.5 59.8 924 312 b94 388 4.23 0. b 23 2.1 I4 
8.0 1320 b% 1.59 20187 16.9 21b.3 420 2543 0 54.5 24.8 b2.8 1045 275 7b4 254 3.85 0. 7 r) 2.3 lb 
8.5 14CQ M4 1.69 ZoBll 43.3 209.9 454 2791 0 49.6 22.b b5.2 1157 245 3% 323 3.37 0. 8 23 2.5 19 
9.0 1435 a 1.79 21417 49.7 294.0 484 3314 0 45-b 20.8 67.2 12M 221 533 307 3.33 0. 8 35 2.7 21 
9.5 1568 ?a 1.W ZQO? 51.1 IR.5 515 3214 0 42.1 19.3 b8.9 1% 2Ql 934 239 3.14 0. 9 37 2.9 24 

10.0 lb50 757 1.99 22532 52.4 193.5 543 3393 0 39.2 17.9 70.4 1444 184 9s 274 2.93 0. 9 39 3.1 26 
10.5 1723 7% 2.09 23142 53.7 la8 570 3556 0 36.7 lb.3 71.7 15&Z 170 1032 261 2.81 0. 10 41 3.2 28 
11.0 1815 833 2.19 23690 54.9 184.5 5% 3704 0 34.4 15.8 72.8 1457 153 1075 254 2.72 0. I1 42 3.4 30 
11.5 1W3 871 2.29 2422h 5b.2 180.4 620 3838 0 32.5 14.9 73.8 1759 147 1121 240 2.61 0. 11 44 3.5 32 
12.0 1980 909 2.39 24754 57.4 176.6 M3 3962 0 30.7 14.1 74.6 1342 133 1163 232 2.52 0. 12 46 3.7 24 

13.0 2145 9% 2.59 25167 59.7 169.7 b88 4181 0 27.7 12.7 76.1 2M3 122 1245 217 2.35 0. 13 49 3.9 34 
14.0 2310 Mb0 2.79 2b747 b2.0 14.5 730 43ta 0 25.3 11.6 77.4 2200 110 1323 204 2.22 0. 14 53 4.2 41 
15.0 2475 11% 2.99 27693 M.2 158.0 7b9 45B 0 23.2 10.6 78.4 2376 59 1398 194 2.11 0. 15 55 4.4 45 
lb.0 2640 1212 3.19 28609 66.3 153.0 807 4b?2 0 21.5 9.8 79.3 2549 91 1472 185 2.01 0. 15 59 4.6 48 
17.0 2uM 1288 3.39 29493 ba.3 148.4 343 4798 0 20.0 9.2 80.0 2721 84 1544 177 1.92 0. lb b2 4.8 51 

18.0 2370 1263 3.59 30361 70.3 144.2 873 4909 0 18.7 8.6 80.7 2392 73 1614 170 1.35 0. 17 6) 5.0 54 
19.0 3135 1439 3.79 31201 72.2 140.4 911 5009 0 17.5 8.0 81.2 3063 n lb94 lb4 1.73 0. 18 67 5.2 55 
20.0 3300 1515 3.99 32029 74.1 136.8 943 54% 0 lb.5 7.6 81.7 3232 68 1752 153 1.72 0. 19 70 5.4 59 
25.0 4125 1893 4.93 35347 82.8 122.4 1459 5439 0 12.8 5.9 83.6 4074 51 m  137 1.49 0. 23 83 6.3 70 
33.0 4950 2272 5.93 39321 99.7 111.7 1217 5bb6 0 10.5 4.8 34.8 4909 41 2445 122 1-a 0. 28 96 7.0 81 

35.0 5775 2b51 6.98 42527 118.0 lW.4 1334 5823 0 8.9 4.1 85.6 5741 34 2?1? 112 1.21 0. 32 IW 7.7 
40.0 Moo 3030 7.97 45523 104.8 96.7 lU1 5949 0 7.7 3.5 86.2 b!571 29 3024 la3 1.12 0. 36 119 8.3 
45.0 7425 3108 8.97 RMB 111.1 91.2 1540 b043 0 6.8 3.1 86.6 7399 26 3326 97 1.05 0. 40 I39 3.9 
50.0 8250 3787 9.91 5lMo 117.1 86.5 lb.94 6119 0 6.1 2.5 87.0 8227 23 2625 91 0.99 0. 44 141 9.4 

Y378 165 Ho on 154 Sm 

_-__-----________-__----------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-_________------___----~~~~~~~~~~~~~~~~~~~~ 

165 lb 0” 154 3a lb5 lb on 154 2a 

-- -__- 
EL/u ELM ECll EQWC c k ET& UkUsG#RE#L8WXll(pip W-LTEF+‘P4lTEFMXETR’ WJ E-WRI--EXTEWK4.1 

ATOHIC NUMBERS: ZP= 67. ZT= 62. ZC=129. t ) 
NEUTRON NUNBERS: NP= 98. NT= 92. W-190. 

AP**l/3= 5.485 AT*xl/3= 5.360 ELSCAT (69 dcs 
REDUCED MASS NUMBER= 79.44 AP+AT=AC=BlP. 

INTERACTION RADIUS R1NT114.89 fm RO= 1.37 fm 

HATTER HALF-DENSITY RADII Cfmli 
CP- 6.25 CT= 6.09 CT+CP=12.34 C= 3.08 

1.0 lb5 80 0.20 7124 17.4 454.1 0 0 0 130.0 180.0 0.0 0 0 0 0 0.00 
2.0 330 159 0.40 lC@?? 24.6 162.5 0 0 0 140.0 180.0 0.0 0 0 0 0 0.00 
3.0 495 239 0.60 12345 a.2 377.6 0 0 0 180.0 130.0 0.0 0 0 0 0 0.00 
4.0 MO 319 0.79 14259 34.8 327.0 0 0 0 180.0 185.0 0.0 0 0 0 0 0.00 
4.5 743 358 0.W 15126 37.0 308.3 0 0 0 187.0 180.0 0.0 0 0 0 0 0.00 

5.0 825 398 0.59 15944 39.0 292.5 0 0 0 183.0 180.0 0.0 0 0 0 0 0.00 
5.5 908 43 1.09 16727 40.9 278.9 175 5% 0 115.7 54.7 32.1 253 b59 221 962 9.97 
b.0 9% 4?3 1.19 17473 42.7 2b7.0 254 1118 0 92.9 44.4 43.5 470 520 332 667 6.88 
b.5 1073 518 1.29 18189 44.4 256.6 313 1570 0 78.7 37.7 50.7 442 430 501 541 5.53 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RI’= 6.41 RT= 6.25 

7.0 1155 553 1.39 13579 (61 247.2 343 1957 0 43.5 32.9 55.7 789 366 59b W 4.81 

7.5 ES 597 1.49 19543 47.7 238.8 4Ob 2291 0 60.9 29.3 59.6 920 317 674 417 4.u) 
a.0 1320 637 1.59 P18? 49.3 231.3 44h x44 0 51.8 2b.4 b2.b 1041 279 743 380 3.92 

COULOMB RADII Cfml: 
RCP= 6.15 RCT= 6.00 RC=RCP+RCT-12.15 

8.5 I(03 i?? 1.69 20611 53.8 224.4 462 2843 0 49.9 24.0 65.0 1153 249 8&3 352 3.62 
9.0 1495 717 1.79 21417 52.3 218.0 5lb 3373 0 45.8 22.1 b7.1 1260 225 856 327 3.33 
9.5 1568 757 1.89 22407 53.7 212.2 549 3278 0 42.4 20.4 45.8 1343 201 909 310 3.19 

BSS-COULOMB POTENTIAL CM&l: 10.0 lb50 797 1.99 2B2 55.1 206.8 577 m  0 39.4 19.0 70.3 1462 187 957 294 3.02 
VC(r)=1.438rZP*ZT/r for r>RC 10.5 lm 8% 2.03 23142 56.5 201.9 606 3670 0 34.9 17.8 71.6 I%0 173 IMZ 2% 2.88 
VC(r)=VO-K*r**n for I-CRC 11.0 1815 876 2.18 23690 57.8 197.2 633 3?52 0 2&b lb.? 72.7 1655 144 1944 268 2.7b 
VO- 693.36 blcV K= -45628 n-2.439 11.5 1898 916 2.23 24226 59.1 192.9 459 3921 0 32.6 15.7 73.7 1748 150 1067 257 2.65 
VC(RINT)= 401.2 HeV 12.0 1983 556 2.38247u) 60.4 1@.8 684 4W8 0 39.9 14.9 74.) 1840 140 1128 218 2.55 

FISSION-TKE= 283. MeV 
ASYMH. FISSION-TKE= 283. NeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.890 MeV/fn+cZ PROX-FACTOR= 34.49 MeV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2.66 MeV/Z**2 

13.0 2145 1436 2.58 257b7 62.8 181.4 732 4273 0 27.9 13.4 76.1 2021 124 1295 232 2.37 
14.0 2310 1115 2.78 2b747 bS.2 174.8 776 4444 0 25.4 12.2 77.3 21% 111 1279 218 2.25 
15.0 2475 11% 2.93 27693 b7.5 148.9 818 4b33 0 23.3 11.3 78.3 2374 101 1351 297 2.13 
lb.0 2440 1274 3.18 28609 b9.7 LG.5 859 4779 0 21.6 10.4 ?9.2 2545 92 1429 1% 2.03 
17.0 2806 1354 3.37 29493 71.8 156.b 897 4900 0 20.1 9.7 80.0 2720 85 Mm 1w 1.95 

MASS EXCESSES CMcV/c+*Z?~ 
PROJECTILE: -63.7 TARGETI -72.1 
COMPOUND NUCLEUS: 290.3 

18.0 2970 1434 3.57 3M61 7z9 154.2 934 5022 0 18.8 9.1 80.6 2991 79 15s 152 1.97 
19.0 3135 1513 3.77 31201 75.9 159.1 w 5125 0 17.6 8.5 81.2 3%2 73 1620 175 1.80 
20.0 33m 1593 3.9732020 ?7.9 144.3 tom 5217 0 lb.6 8.0 81.7 3231 69 lb45 lb9 I.74 
25.0 4125 1991 4.96 35817 87.1 139.8 1159 5567 0 12.9 b.2 83.6 40?3 52 1997 1% 1.51 

FUSION RELATED PARAMETERS: 
R-BARRIER=13.21 fm V(RB)= 417.8 MaV 
Q-VALUE= -426.1 MeV 
L-CRITICAL= 0. 

30.0 4950 235-O 5.96 39321 95.4 119.4 12% 5801 0 10.5 5.1 84.7 4wB 42 2297 131 1.35 

35.0 5175 2788 6.55 42527 103.1 110.6 1424 5943 0 8.9 4.3 35.5 5740 35 239 119 1.23 
48.0 b&o 3184 7.94 4mm 110.2 103.4 1531 bon 0 7.7 3.7 86.1 m m  30 2875 111 1.14 
45.0 7425 3581 8.93 4m8 116.9 97.5 lb39 6190 0 6.8 3.3 86.6 7399 26 3157 103 I.% 
50.0 8250 ww 9.93 5lcol 123.2 92.5 1739 b2b7 0 6.1 2.9 87.0 3227 23 3435 98 1.00 

I- - 
mvlu mv mv - mwc l/h -4d 8k drr 4e9 dr¶ iid mv mv - RCI 

-1LE T=TARoEI cxaFuJ8(ROIYXXE#I8Y8lE8 ~IhTClKBlNUCfn\ssL~ 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 

0. 0 0 0.0 0 
0. 2 13 0.5 1 
0. 3 18 1.1 6 
0. 5 22 1.5 9 
0. 5 25 1.8 12 

0. 6 28 2.1 15 
0. 7 r) 2.3 18 
0. 8 33 2.5 21 
0. 8 35 2.7 23 
0. 9 37 2.9 26 

0. 9 39 3.0 28 
0. 10 41 3.2 30 
0. 10 42 3.4 32 
0. I1 44 3.5 34 
0. It 46 3.6 37 

0. 12 49 3.9 40 
0. 13 52 4.2 U 
0. 14 55 4.4 48 
0. 15 58 4.4 51 
0. lb 61 4.8 54 

0. 17 b4 5.0 57 
0. 18 67 5.2 60 
0. 19 70 5.4 63 
0. 23 gl 6.3 75 
0. 27 95 7.0 86 

0. 32 107 7.7 
0. 36 119 8.3 
0. 40 130 8.9 
0. u 140 9.4 

mv-w-mv- 
834l lb554 
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Y379 165 Ho on 165 Ho 

PARCIWETERS INDEPENDENT OF BOMBARDING ENERGY 

AT@‘lIC NUMBERS: ZP= 67. ZT= 67. ZC=134.4 ) 
NEUTRON NUMBERS: NP= 9s. NT= 9%. NC=196. 

INTERACTION RADIUS RINT=iS.OB fm RO- 1.37 fm 

HATTER HALF-DENSITY RADII Cfmlr 
CP= 6.25 CT- 6.29 CT+CP=lZ.50 F= 3.13 

EQUIVALENT SHARP SURFACE RADII [fml: 
RP= 6.41 RT= 6.41 

COULONB RADII cfml: 
RCP- 6.15 RCT= 6.15 RC=RCP+RCT=12.30 

BSS-COULOMB POTENTIAL CMcVl: 
VClr)=l.4S%rZP*ZT/r far r>RC 
VC(r)=VO-K+r+*n for r<RC 
VO= 739.81 McV K= .47284 n~2.438 
VC(RINT)= 429.7 MeV 

FISSION-TKE= 300. McV 
ASYHM. FISSION-TKE= 300. MeV 

LIQUID DROP PARAMETERS: 
OANNA= 0.892 MaV/fnr+2 PROX-FACTOR= 35.02 NeV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAflETER C= 2.57 McV/Z+*2 

MASS EXCESSES CMcV/c+*Zl: 
PROJECTILE: -63.7 TARGET: -63.7 
COWPOUND NUCLEUS: 341.8 

FUSION RELATED PARAMETERS: 
R-EARRIER=13.30 fm V(RB)= 448.0 MeV 
Q-VALUE= -469.3 McV 
L-CRITICAL- 0. 

5.0 825 
5.5 we 
6.0 990 
6.5 1073 
7.0 1155 

7.5 1238 
8.0 ml 
8.5 1403 
9.0 1485 
9.5 15M 

10.0 lb50 
10.5 173x 

83 0.19 7124 18.0 736.8 0 0 
165a38i4077~5499.0 0 0 
248 0.58 12xl 31.3 a.1 0 0 
330 0.77 14259 36.1 353.4 0 0 
371 0.86 15126 38.3 333.2 0 0 

413 0.96 1594b 40.3 316.1 0 0 
454 1.06 lb?27 42.3 301.4 145 372 
63 1.15 11473 44.2 283.6 240 935 
!Nb 1.15 18189 4b.o 2D.2 3Ol 1410 
518 1.34 18878 47.1 267.2 362 1017 

619 1.44 19543 49.4 258.1 410 2170 
660 1.54 23187 51.0 249.9 4s NW 
701 l.b32UIll 52.6 242.4 491 2751 
743 1.73 2i417 9.1 235.6 527 2993 
784 I.8222007 55.6 229.3 Jbl 389 

G5 1.92 22582 57.1 223.5 593 3404 
866 2.02 23142 58.5 218.1 623 3580 

0 180.0 180.0 0.0 0 0 0 0 0.00 

0 

0. 

36.2 

0 

18.1 

0 

71.9 

0.0 

lb40 

0 
0 

175 

188.0 

1025 

lea0 

294 

0.0 

2.32 

0 

0. 

0 

10 

0 

42 

0 

3.3 

0.06 

32 

0. 0 0 0.0 0 
0 188.0 ml.0 0.0 

0 

0 

34.1 

0 

17.1 

0 

72.9 

0 

1734 

0.00 

lb3 

0. 

10b7 

0 

232 

0 

2.71 

0.0 

0. 

0 
0 

11 

183.0 

44 

180.0 

3.4 

0.0 

34 

0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 ls.7 b4.4 25.6 im 738 Mb 1310 12.73 0. 1 I1 0.0 0 
0 100.5 50.2 39.8 405 585 318 7R 7.67 0. 3 17 0.8 3 
0 84.1 42.1 47.9 591 48l 459 622 5.99 0. 4 21 1.3 7 
0 n.8 36.4 53.6 748 m  562 528 5.08 0. 5 24 1.6 I1 

0 b4.4 32.2 57.8 Mb L-52 646 467 4.49 0. b 27 1.9 14 
0 57.8 28.9 61.1 1011 309 717 423 4.07 0. 7 30 2.2 17 
0 52.5 2b.3 63.7 1128 275 ?a 3N 3.75 0. 7 32 2.4 20 
0 48.2 24.1 65.9 1P) 247 337 3N 3.49 0. 8 34 2.6 22 
0 44.5 22.2 67.8 1343 B4 888 2.41 3.28 0. 9 36 2.8 25 

0 41.3 20.7 69.3 1445 203 937 323 3.11 0. 9 38 2.9 27 
0 38.6 19.3 70.7 1543 189 w2 307 2.95 0. 10 40 3.1 a 

11.0 

12.0 

1815 

IPBO 

903 

990 

2.11 

2.30 

23bW 

24m 

59.8 

62.5 

213.1 

204.0 

b52 

706 

3740 

4020 

13.0 2145 1073 2.50 25167 b5.1 196.0 M 4257 
14.0 2)10 1155 2.69 26741 

11.5 

61.5 

1898 

188.9 

949 

8W 

2.21 

44b0 
15.0 

2422b 

2175 

61.2 

1238 

20).4 

2.88 

m  

27693 

3384 

69.9 132.5 848 a 
lb.0 2MO 1320 3.07 2%09 72.2 176.7 8w 4789 
17.0 23a Ha3 3.2b 29494 74.4 171.4 931 4925 

18.0 2970 1435 3.Y 303bl 7b.b lbb.b 969 XMb 
19.0 3135 iw 3.65 31201 78.7 1b2.2 1006 5154 
20.0 3300 Ibw 3.8) 3aw 30.7 158.1 IOU 5251 
25.0 4125 2063 4.80 35847 90.2 141.4 lzob 5624 
30.0 4950 2475 5.16 39321 98.8 129.1 1349 58bb 

0 32.2 16.1 73.9 1327 

0 29.1 14.5 75.5 2010 
0 26.5 13.2 76.8 2189 
0 24.3 12.1 77.9 2Xi 
0 22.5 11.2 78.8 2~40 
0 20.9 10.4 79.6 2713 

0 19.5 9.8 80.2 2635 
0 18.3 9.2 80.8 3056 
0 17.2 8.6 81.4 322b 
0 13.4 6.7 8.3 4Ob9 
0 10.9 5.5 e4.5 4905 

153 1107 271 2.61 0. 11 45 3.6 0 

1s 1183 253 2.43 0. 12 49 3.0 40 
121 1255 238 2.29 0. 13 52 4.1 44 
110 1325 22b 2.17 0. 14 55 4.3 43 
IW 1392 215 2.07 0. 15 58 4.5 51 
92 1458 ?ab 1.94 0. lb 61 4.6 55 

85 1522 198 1.90 0. 17 64 5.0 58 
W 1566 190 1.83 0. 18 67 5.2 61 
74 lb48 134 1.77 0. 19 69 5.4 b4 
56 1947 159 1.53 0. w 83 b.2 77 
45 2234 142 I.36 0. 27 55 7.0 6u 

35.0 5175 2888 6.72 42527 lOb.8 119.5 1479 bM1 0 9.2 4.6 85.4 5138 37 2513 130 1.24 0. 31 107 7.7 
40.0 bbO0 3390 7.68 45523 114.1 111.8 1599 6173 0 8.0 4.0 86.0 bsba 32 2786 120 1.15 0. 35 118 8.3 
45.0 7425 3713 8.64 46388 121.0 105.4 1710 6275 0 7.1 3.5 9.5 7397 28 348 112 1.49 0. 39 129 8.9 
50.0 82W 4125 9.60 51030 127.6 100.0 1814 6351 0 6.3 3.2 8b.8 6225 25 3319 lob 1.02 0. 43 140 9.4 

#380 16.5 Ho on 181 Ta 

_________________--_____________________--- 
PARAMETERS INDEPENDENT OF BOHEARDING ENERGY 
-_____--____--_--_______________________--- 

ATOMIC NUMBERS: ZP= 67. ZT= 73. ZC=140. ( ) 
NEUTRON NUMBERS: NP= 98. NT=lOS. NC=206. 

AP**l/%= 5.485 AT*rl/3= 5.657 
REDUCED MASS NUMBER= 86.32 AP+AT=AC=346. 

INTERACTION RADIUS RINT=lS.Zl fm RO= 1.36 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= b.25 CT= 6.47 CT+CP=12,72 F= 3.18 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 6.41 RT= 6.62 

COULOMB RAUII Cfnl: 
RCP= 6.15 RCT= 6.35 RC=RCP+RCT=l2.51 

BSS-COULOMB POTENTIAL CMcVl: 
VC(r)-1.438+ZPrZT/r for r>RC 
VC(r)=VO-K*rc+n for r<RC 
VO= 792.97 MeV K= .48613 n=2.435 
VC(RINT)= 462.5 McV 

F ISSION-TKE- 321. MeV 
ASYMM. FISSION-TKE= 321. M&J 

LIQUID DROP PARANETERSa 
UAMNA= 0.890 NcV/fmri2 PROX-FACTOR= 35.56 NeV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2.47 M&/Z+++2 

MASS EXCESSES CHdJ/cc+211 
PROJECTILE: -63.7 TARGET: -46.0 
COMPOUND NUCLEUS: 402.4 

FUSION RELATED PARAMETERS: 
R-BARRIEf?=l3.43 fm V(RB)= 482.7 MeV 
Q-VALUE= -512.1 MeV 
L-CRITICAL= 0. 

165 lb 01 181 14 165 Ho on 181 Ta 

----- __I_------- 
EL/u ELM .%?I Ecww P t ETA LMI5UMRS3Wppo(W-lP EP-LTEP-Cf~47EFUlIEN TRJ E-E3EN--ENlElPRLl 

1.0 lb5 86 0.19 7124 18.9 770.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 33 173 0.37 10077 2b.7 544.6 0 0 0 180.0 lsl.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 455 259 0.56 1m 32.7 444.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 640 245 0.75 14259 37.8 385.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 743 388 0.84 15124 40.0 363.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 G5 
5.5 ma 
6.0 9W 
b.5 1073 
7.0 1155 

7.5 1zB 
8.0 1320 
8.5 1403 
9.0 14s 
9.5 1548 

10.0 lb56 
10.5 1733 
11.0 1815 
11.5 1898 
12.0 1980 

432 0.93 15946 42.2 344.4 0 0 
475 1.m 16727 44.3 3S.4 104 182 
518 1.12 17473 16.2 314.4 229 nb 
561 1.21 18139 48.1 302.1 3N 1277 
604 1.31 18818 49.9 291.1 367 1707 

647 1.40 19543 51.7 281.2 429 m m  
691 1.49 23187 53.4 272.3 4bb 2404 
734 1.59 MB11 55.0 161.2 508 2b91 
7l? 1.68 21417 5b.b 256.7 547 2916 
SW 1.77 22007 58.2 249.9 584 3174 

063 1.87 22562 W.7 243.5 618 3379 
9Qb 1.96 Wl42 61.2 237.7 651 356) 
949 2.05 WbW b2.6 232.2 bU2 3733 
993 2.15 24a 61.0 221.1 711 3887 

Ica 2.24 24m 65.4 222.3 7M 4028 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 lU.4 80.4 17.8 87 321 n 2044 18.70 0. I 10 0.0 0 
0 107.9 57.6 35.0 344 b4b 273 961 8.0 0. 3 lb 0.4 0 
0 39.3 41.3 45.4 594 528 417 721 6.45 0. 4 m  1.1 5 
0 76.8 40.5 51.6 710 445 52b 601 5.38 0. 5 24 1.5 9 

0 67.7 35.6 56.2 355 383 614 526 4.71 0. b 27 1.3 13 
0 bO.6 31.8 59.7 935 335 b@ 474 4.24 0. 7 29 2.0 lb 
0 54.9 28.8 62.5 1105 ZPB 753 434 3.88 0. 7 32 2.3 29 
0 50.2 2b.4 M.9 1218 267 810 404 3.61 0. 8 34 2.5 22 
0 16.3 24.3 66.8 KG5 242 862 378 3.33 0. 9 36 2.7 25 

0 43.0 22.5 has 1429 WI 910 357 3.19 0. 9 38 2.8 28 
0 40.1 21.0 69.9 1529 204 956 340 3.03 0. 10 40 3.0 a 
0 37.6 19.7 71.2 lb27 138 997 324 2.90 0. 10 42 3.2 11 
0 35.4 18.6 72.3 1722 175 I- 311 2.73 0. 11 43 3.3 35 
0 33.5 17.5 73.3 1816 It4 I077 299 2.67 0. 11 45 3.5 37 

13.0 2145 1122 2.43 25767 b8.1 213.6 793 4275 0 30.1 15.8 74.9 2000 145 1150 279 2.49 0. 12 48 3.8 42 
14.0 WI0 1208 2.61 2b747 70.6 2@.8 844 4492 0 27.4 14.4 76.3 2181 129 1220 262 2.34 0. 13 52 4.0 46 
15.0 2175 1295 2.80 27693 73.1 198.8 591 4b78 0 25.2 13.2 77.4 238 117 1287 248 2.22 0. 14 55 4.3 50 
lb.0 2b40 128l 2.99 2&W 75.5 192.5 9% 4840 0 23.2 12.2 78.4 25w 107 1551 236 2.11 0. 15 w 4.5 53 

226 2.92 0. lb 61 4.7 5l 17.0 2805 14b7 3.17 294% 77.8 18b.8 979 4983 0 21.6 11.3 79.2 2707 98 1414 

18.0 2970 1561 3.36 3ow 80.1 181.5 1021 5110 0 24.2 10.6 W.9 2879 91 1475 
19.0 3135 lb40 3.1 31201 P.3 176.7 1W 5224 0 18.9 9.9 80.5 3050 85 156 
2Q.o 3300 172b 3.73 w2O 34.4 172.2 10s an 0 17.8 9.3 81.1 3221 w 1594 
25.0 4125 2158 4.61 35817 94.4 154.0 lZl2 5716 0 13.8 7.2 83.1 4066 W 1876 
3.0 49% 2389 5.60 39321 KQ.4 140.6 1425 5975 0 11.3 5.9 64.4 4902 48 214s 

35.0 5715 3021 6.53 42327 111.7 153.2 1563 blb0 0 9.5 5.0 85.2 5735 40 2407 
40.0 MOO 3153 7.47 4SW 119.4 121.8 1690 6199 0 8.2 4.3 45.9 bsbb 34 2662 
43.0 7625 3881 8.4 48W 12b.b 114.8 1eoB b407 0 7.3 3.8 a.4 7355 30 2912 
50.0 SSSO 4316 9.33 51030 133.5 108.9 1918 b493 0 6.5 3.4 86.8 8224 26 3199 

hViu I&v hv - lkvic l/N - x * d 493 dnlln kV kV lkv 
- 

P4Rmm.E T=Ta8El @amum cSD~sysTEllsawBEuIwT ClCCMlWlFI#ssLa 

217 1.93 0. 17 63 4.9 60 
209 1.1 0. 18 M 5.1 b3 
201 1.80 0. 19 69 5.3 M 
174 1.1 0. W 82 6.2 80 
156 1.39 0. 2l 94 6.9 92 

141 I.26 0. 31 106 7.6 
131 1.17 0. 35 117 8.2 
122 1.09 0. 39 12a 8.3 
115 1.03 0. 43 139 9.4 

-- WI i?4 -mv- fkv - 
--- - 

3EM lbswo 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

***************C************~*******~************~~~ 
#381 1.55 Ho on 197 Au 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUHBERS: ZP= 67. ZT= 79. ZC=146.( ) 
NEUTRON NUMBERSl NP= 98. NT=llS. NC=216. 

APs+1/3= 5.485 AT++1/3= 5.BlY 
REDUCED MASS NUMBER= 89.79 AP+AT=AC=362. 

INTERACTION RADIUS RINT=15.3R fm RO= 1.36 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 6.25 CT= 6.68 CT+CP=12.93 E= 3.23 

EQUIVALENT SHARP SURFACE RADII Cfmlr 
RP= 6.41 RT= 6.83 

COULDHE RADII Efml: 
RCP= 6.15 RCT= 6.55 RC=RCP+RCT=12.70 

BSS-COULOMB POTENTIAL Ct’laVl: 
VC(r)=1.438+ZP*ZT/r for r>RC 
VC(r)=VO-K+r++n for r<RC 
VO= 845.01 tlcV K= .49455 n=2.441 
VC(RINT)= 494.8 MeV 

FISSION-TKE= 343. HeV 
ASVMtl. FISSION-TKE= 340. MeU 

LIQUID DROP PARAMETERS: 
GAMMA= 0.888 McV/fm*+Z PROX-FACTOR- 36.04 MeV 
L-RLD= 0 (ROTATING LIQUID UROP LIMIT) 
STIFFNESS PARAMETER C= 2.38 tleV/Z**Z 

MASS EXCESSES CfleV/c**21: 
PROJECTILE: -63.7 TARGET: -28.6 
COMPOUND NUCLEUS: 466.6 

FUSION RELATED PARAMETERS: 
R-EARRIER=13.55 fm V(RB)= 517.1 IleV 
Q-VALUE= -559.0 MeV 
L-CRITICAL= 0. 

lb5 lb 9” 197 k lb5 Ho 0” 197 nu 

1.0 lb5 90 0.18 7124 19.6 8sJ.4 0 0 
2.0 330 180 0.35 10077 27.8 ‘589.3 0 0 
3.0 4% 269 034 12245 34.0 481.2 0 0 
4.0 640 359 0.13 14239 39.3 416.7 0 0 
4.5 743 WI 0.82 1512b 41.7 392.9 0 0 

EL/r ELM EQI Em/H: P t EM LWdS84WtWUSW%llW-LF’W-LTEP-WEl-OlEWlXElA’ TW E+RRlOPlUl 
- 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 2 15 0.0 0 
0. 4 19 0.7 2 
0. 5 23 1.2 7 

0. b 26 1.6 11 
0. b 29 1.9 15 

0 180.0 180.0 0.0 0 0 0 0 0.00 
0 180.0 180.0 0.0 0 0 0 0 0.00 
0 116.7 bb.65 31.7 278 712 216 1191 10.01 
0 55.0 53.0 42.3 494 579 372 838 7.42 
0 81.1 U.9 49.4 670 465 45-l b83 5.71 

0 71.2 39.2 54.4 622 416 503 591 4.94 
0 63.5 34.9 58.2 951 363 660 528 4.41 
0 57.4 31.5 61.3 1081 321 727 Un 4.03 
0 52.5 28.7 63.8 1197 289 78s 44b 3.73 
0 48.3 26.4 65.8 1307 260 837 417 3.49 

0 44.8 24.5 67.6 1412 238 8Bb 393 3.29 
0 41.8 22.8 69.1 1514 218 930 373 3.12 
0 39.1 21.4 70.4 lb13 202 972 3% 2.97 
0 36.8 20.1 71.6 1710 188 1012 241 2.84 
0 34.7 19.0 72.6 1805 175 It60 327 2.73 

0 31.3 17.0 74.4 1591 154 1122 305 2.54 
0 28.4 15.5 75.8 2172 133 1189 2% 2.39 
0 26.0 14.2 77.0 2350 125 125( 271 2.26 
0 24.0 13.1 78.0 2526 114 1316 257 2.15 
0 22.3 12.2 78.8 UOl 104 1376 216 2.05 

0 20.9 11.4 79.6 2873 97 1434 236 1.97 
0 19.6 10.7 80.2 3045 90 1491 227 1.89 
0 18.4 10.0 80.8 3216 84 1.547 219 1.83 
0 14.2 7.8 82.9 4062 63 1814 189 1.58 
0 11.6 6.3 84.2 4900 50 mbo 168 1.41 

0 9.8 5.3 85.1 5733 42 2314 1% 1.20 
0 8.5 4.6 85.8 b5M 36 2%3 142 1.18 
0 7.5 4.1 86.3 ?394 31 2787 133 I.11 
0 6.7 3.6 86.7 8222 28 318 125 1.04 

5.0 w5 u9 0.91 1594b 43.9 372.7 0 0 
5.5 904 494 1.00 lb727 4b.l 355.4 0 0 
6.0 990 539 1.09 17473 48.1 340.2 210 604 
6.5 1073 SBI 1.18 18189 SO.1 32b.9 259 1131 
7.0 11s b?p 1.27 18878 52.0 315.0 368 1563 

7.5 1238 673 1.36 15543 53.8 304.3 425 I9j5 
8.0 1320 718 1.15 20187 56.5 294.7 476 2317 
8.5 1W lb3 1.51 2Wll 57.3 285.9 522 2619 
9.0 1465 8a8 1.63 21417 58.9 2l7.0 5M 2887 
9.5 E.5a 853 1.72 22007 60.5 270.4 bO3 3127 

10.0 16% 8% 1.81 22582 b2.1 263.6 b40 3343 
10.5 1733 943 1.91 23142 b3.6 257.2 674 3538 
11.0 1815 988 2.00 23690 65.1 251.3 707 3716 
11.5 18pB 1033 2.09 24226 M.6 245.0 739 3878 
12.0 1980 1078 2.18 24750 68.0 240.6 769 4&?7 

13.0 2145 1167 2.36 25767 70.8 231.2 826 4289 
14.0 2310 1257 2.54 26747 73.5 222.7 880 4515 
15.0 2475 1347 2.72 27693 76.1 215.2 930 4710 
lb.0 2b40 1437 2.90 %09 78.6 208.4 978 1881 
17.0 2805 1526 3.44 29498 81.0 202.1 I&?4 Jo31 

18.0 2970 1616 3.27 30361 83.3 196.4 1067 5165 
19.0 3135 1706 3.45 3lh)l 85.6 191.2 1109 5285 
20.0 mo 1796 3.u 32020 87.8 186.4 1150 s93 
25.0 4125 2245 4.54 35817 98.2 Mb.7 1334 5802 
30.0 4950 2694 5.44 39321 107.6 152.2 14% 6075 

35.0 5775 3143 6.35 42527 116.2 140.9 lb40 b270 
40.0 bbC0 3592 7.26 45523 124.2 131.8 1774 Ml6 
45.0 7425 4041 8.17 4S348 131.7 124.2 1893 6530 
50.0 8250 44% 9.07 51030 IS.9 117.9 2015 bb20 

0. 7 31 2.1 18 
0. 8 33 2.3 21 
0. 8 35 2.5 24 

0. 9 37 2.7 27 
0. 10 39 2.9 30 
0. 10 41 3.1 33 
0. 11 43 3.2 35 
0. 11 45 3.4 38 

0. 12 46 3.7 42 
0. 13 51 3.9 47 
0. 14 51 4.2 51 
0. 15 57 4.4 54 
0. lb k4 4.6 56 

0. 17 63 4.8 62 
0. 17 bb 5.0 65 
0. 18 68 5.2 b8 
0. 22 81 6.1 83 
0. 27 93 6.9 95 

0. 31 105 7.6 
0. 35 116 8.2 
0. 38 127 8.8 
0. 42 138 9.3 

W382 165 Ho on 208 Pb 

_________-_--____--_----------------------- 

PARAMETERS INDEPENUENT OF BOMBARDING ENERGY 
------------------------------------ ------- 

ATOMIC NUMEERSI ZP= 67. ZT- 82. ZC1149.t 1 
NEUTRON NUMBERSl NP= 98. NT=l26. NC-224. 

API*l/B= 5.485 AT*+l/3= 5.925 
REDUCED MASS NUMBER= 92.01 AP+AT=AC=373. 

INTERACTION RADIUS R1NT~15.50 fm RO= 1.36 fm 

MATTER HALF-DENSITY RADII CfmlL 
CP= 6.25 CT= 6.82 CT+CP=13.07 C= 3.26 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 6.41 RT= b.96 

COULOMB RADII Cfmlr 
RCP= 6.15 RCT= 6.6b RC=RCP+RCT=lS.Ol 

BSS-COULOHE POTENTIAL CtlcVl: 
VC(r)=1.438+ZP+ZT/r for r>RC 
VC(r)=VO-K+r*+n for r<AC 
VO= 869.06 MeV K= .49772 n-2.442 
VC(RINT)= 509.8 IleV 

FISSION-TKE= 353. MeV 
ASVMM. FISSION-TKE= 349. McV 

LIQUID DROP PARAMETERS: 
QAMMA= 0.883 MeV/fm**P PROX-FACTOR- 36.18 II& 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2.33 McV/Z**Z 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: -63.7 TARGET: -19.5 
COMPOUND NUCLEUS: 503.8 

FUSION RELATED PARAMETERS: 
R-BARRIER=lB.bI) fm V(RB>= 532.7 t’leV 
Q-VALUE= -587.1 WeV 
L-CRITICAL= 0. 

lbslbcfl2i8pb lb5 lb 00 208 Pt 

--------- ------- --- 

EL/u ELM Eat Ecwvc P t ETA uyUs1wIS3U8WYlW-LP W-LTEP-WEl47ooUElA’ 140 E-EFzEN-fNTEWlcLT 
_______ ___--_--------- _~_---- 

1.0 lb5 92 0.18 7124 20.1 865.1 0 0 0 160.0 180.0 0.0 0 0 0 0 0.M) 0. 0 0 0.0 0 
2.0 30 184 0.3b 10077 28.5 611.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 4% 276 0.54 12345 34.9 499.5 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 660 36% 0.72 14259 40.2 432.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 743 414 0.81 15126 42.7 40707.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 825 460 0.w 15946 45.0 38b.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 908 W 0.99 16727 47.2 368.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
6.0 Ppo 552 1.08 17473 49.3 353.2 210 575 0 118.6 70.3 30.7 268 722 ?M 1276 10.42 0. 2 15 0.0 0 
6.5 1073 598 1.17 18189 51.3 33p.3 304 1113 0 96.2 55.4 41.9 186 586 361 m  7.18 0. 4 19 0.5 1 
7.0 1195 b44 1.2b 18878 33.2 327.0 376 1574 0 82.0 4b.7 49.0 664 491 479 716 5.81 0.5231.1 b 

7.5 1233 bW 1.35 15543 55.1 315.9 43b 1974 0 71.9 40.7 54.1 817 421 572 618 5.02 0. 6 2% 1.5 10 
8.0 1320 73, 1.4420187 56.9 305.9 W Z323 0 b4.1 3b.2 57.9 953 367 b49 552 4.47 0. 6 28 1.8 14 
8.5 1403 ,W2 1.53loBll 58.7 29b.7 5% 2631 0 57.9 32.6 61.0 1073 315 714 503 4.oB 0. 7 31 2.0 18 
9.0 14W 828 1.62 21417 bo.4 a88.4 580 1905 0 52.9 29.7 63.5 1194 291 772 465 3.77 0. 8 33 2.3 21 
9.5 1568 874 1.71 22007 42.0 2m.7 M) 3150 0 48.7 27.3 65.6 1305 263 824 4% 3.52 0. 8 35 2.5 25 

10.0 lb50 920 1.80 22% 63.6 273.6 658 3370 0 45.1 25.3 67.4 1410 240 871 410 3.32 0. 9 37 2.7 28 
10.5 ,733 966 1.W 23142 65.2 2b7.0 694 35b9 0 42.1 23.6 69.0 1512 220 915 388 3.15 0. 9 39 2.9 31 
11.0 1815 1012 1.99 22490 bb.7 260.8 728 3751 0 39.4 22.1 70.3 1611 2Oi 9% 370 3.W 0. 10 41 3.0 33 
11.5 1893 10% 2.C8 24226 68.2 255.1 761 3916 0 37.1 20.7 71.5 1703 189 995 5% 2.37 0. 11 43 3.2 36 
12.0 19&l 1104 2.17 24750 69.7 249.7 792 4ObE 0 35.0 19.6 72.5 1803 177 I@32 340 2.76 0. II u 3.3 39 

13.0 2145 1196 2.35 2Slb7 72.6 239.9 ES1 43% 0 31.5 17.6 74.3 1989 154 1102 317 2.57 0. 12 48 3.6 U 
14.0 2310 1288 2.53 26747 75.3 231.2 WI 4% 0 28.6 lb.0 73.7 2171 139 1167 297 2.41 0. 13 51 3.9 4 
15.0 2475 1380 2.71 27693 77.9 223.4 959 4765 0 26.2 14.7 76.9 2349 126 1230 281 2.28 0. 14 54 4.1 52 
Ib.0 2b40 1472 2.89 28bW 80.5 216.3 lW4 4939 0 24.2 13.5 77.9 2525 115 1290 267 2.17 0. 15 57 4.4 56 
17.0 2805 lsb4 3.Ol 29498 a.0 249.8 lO!i3 x93 0 22.5 12.6 78.8 2700 105 1317 2% 2.07 0. lb 60 4.6 60 

18.0 2970 16% 3.25 3wbl Es.4 203.9 1101 5230 0 21.0 11.7 79.5 2873 97 1404 245 1.99 0. lb 63 4.8 b4 
19.0 3135 1748 3.43 31201 87.7 198.5 1144 5352 0 19.7 11.0 80.2 3045 90 1459 236 1.91 0. 17 65 5.0 67 
20.0 3300 1840 3.61 32Mo 90.0 193.4 1186 54b2 0 18.5 10.3 80.7 3216 84 1513 227 1.54 0. 18 68 5.2 71 
25.0 4125 23W 4.51 35847 100.6 173.0 1376 5M 0 14.3 8.0 82.8 4052 63 1770 196 1.59 0. 22 81 6.1 I 
30.0 4950 2760 5.41 39321 110.2 157.9 1542 6158 0 11.7 6.5 81.2 4WV 51 2013 I75 1.42 0. 26 93 6.8 99 

35.0 5775 3220 6.32 42527 119.1 116.2 1693 b351 0 9.9 5.5 85.1 5733 42 2249 159 1.19 0. 30 101 7.5 
40.0 uco 3663 7.22 4s2.3 127.3 136.8 ml 6506 0 8.5 4.8 85.7 6564 36 24B 147 1.19 0. 34 116 8.1 
45.0 7425 4140 8.12 483w Is.0 129.0 1939 6622 0 7.5 4.2 84.2 7393 32 2702 133 1.12 0. 38 126 8.7 
50.0 823 4601 9.02 51WO 142.3 122.3 2079 6715 0 6.7 3.0 86.6 8222 20 2922 130 1.05 0. 42 13l 9.3 

RVI” Rev Ikv - WJIC l/h - x d d da dn dn llrv lkv w - I,, lkv -NV- *v - 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

***xI+*~*************************~*~~***********u-~~-Hm~-~~ 
#383 165 Ho an 209 Bi 165 ii0 on X9 Bi lb5 lb on 209 Bi 

_____ _ ____ ---__--__-_ __-- -- ___- ----__-- 

EL/u ELM Ecn EcnAt P k ET& LMXbUlMWWEWlW-lP CP-LTEP-~PR-I~TEPOQETA’ TM E+REM--ENTEM’tUT PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 67. ZT= 53. i!C=150. ( 1 
NEUTRON NUWBERS: NP= 98, NT=I26, NC=224. 

CIpr*1/3= 5.485 AT*+1 /3- 5.934 
REDUCED WASS NUMBER= 92.21 AP+AT=AC=374. 

INTERACTION RADIUS RINT=15.51 fm HO= 1.36 fm 

MATTER HALF-DENSITY RADII CFml: 
W= 6.25 CT= 6.53 CT+CP=l3.08 c= 3.26 

EQUIVALENT SHARP SURFACE RADII I. fml: 
RP= 6.41 RT= 6.97 

COULOMB RADII Cfml: 
RC:F= 6.15 RCT= 6.68 RC=RCP+RC:T=i2.83 

1.0 16 92 0.18 7124 m.2 075.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 
2.0 P) 184 0.36 10077 28.5 619.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 
3.0 495 277 0.54 12345 34.9 x5.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 
4.0 bb4 3b9 0.72 14259 40.3 437.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 
4.5 743 415 0.80 15126 42.8 412.8 0 0 0 180.0 180.0 0.0 0 b 0 0 0.00 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 6 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 

5.0 825 461 0.89 I5946 4.1 391.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 900 507 0.98 lb727 47.3 373.4 0 0 0 100.0 190.0 0.0 6 0 0 0 0.00 0. 0 0 0.0 0 
6.6 990 553 1.07 17473 49.4 357.5 198 516 0 122.0 73.” 29.0 243 747 1@3 1371 11.04 0. 2 14 0.0 0 
A.5 1073 399 1.16 18189 51.4 343.5 297 1054 0 98.3 fd.9 40.8 W MS 347 919 7.39 0. 3 19 0.4 0 
7.0 1155 645 1.25 18878 53.4 31.0 370 1520 0 03.6 47.8 48.2 b49 sob 4b9 738 5.93 

7.5 1238 692 1.34 19543 95.2 319.7 431 1924 0 73.1 41.5 53.4 805 433 564 b34 5.09 
8.0 1320 738 1.43 20187 57.0 LV9.b 4@5 2277 0 65.1 36.9 57.4 943 37l b43 5b4 4.53 
8.5 1403 784 1.52 FJ811 58.8 300.3 533 25BB 0 JB.8 33.2 b&b 1069 M 710 514 4.12 
9.0 1185 830 1.61 21417 60.5 291.9 577 2865 0 S3.7 30.2 U.2 1186 299 769 474 3.80 
9.5 1568 876 1.70 22007 62.2 B4.1 ~18 3112 0 49.4 27.8 65.3 12% 270 821 U3 3.55 

lb.0 1650 922 1.79 22592 b3.0 27b.9 bS6 3X25 0 45.8 25.7 67.1 MC4 216 8b9 417 3.34 
10.5 1733 968 1.88 23142 6.3 270.2 A92 3537 0 42.b 23.9 b8.7 1507 226 913 3% 3.17 

0. 5 22 1.1 5 

0. 5 25 1.5 10 
0. A 28 1.8 14 
0. 7 31 2.0 18 
0. 8 33 2.3 21 
0. 8 35 2.5 24 

0. 9 37 2.7 27 
0. 9 39 2.8 30 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=l.438+ZP*ZT/r for r:>RC 
VC:(rl=VG-K+rs+n for r<RC 
VO= S78.43 MeV K= .5OG79 n=z. 443 

11.0 1815 1014 1.97 23690 6.9 2M.0 727 3720 0 3.9 22.4 70.0 lb04 209 995 377 3.02 0. 10 41 3.0 33 
11.5 1858 1060 2.Cd 24226 68.4 258.2 7MI 3887 0 37.5 21.1 71.2 17C4 194 994 360 2.89 0. IO 43 3.2 34 

VC.(RINT)= 515.6 WrV 

FISSION-TKE= 357. We’.’ 
ASYWW. FISSION-TKE= 353. MrV 

LIQUID DROP PARAWETERS: 
GAWWA= 0.8SS WeV/fmaxZ PROX-FACTOR= 36.30 MeV 

12.0 1980 11M 2.15 247% b9.9 252.0 751 4040 0 35.4 19.9 72.3 1799 181 1031 34.5 2.77 6. 11 U 3.3 38 

13.0 2145 1199 2.32 257b7 72.7 242.9 831 4311 0 31.9 17.9 74.1 1906 159 1102 322 2.58 0. 12 48 3.b 43 
14.0 2310 1291 2.50 26747 75.5 234.0 906 4544 0 29.0 lb.2 75.5 21&a 142 1168 332 2.42 0. 13 51 3.9 48 
15.0 2475 1383 2.68 27693 78.1 226.1 954 4745 0 2b.5 14.9 76.7 2% 129 1230 285 2.29 0. 14 54 4.1 52 
16.0 2640 1475 2.86 2&W 80.7 218.9 1009 4921 0 24.5 13.7 77.0 2523 117 1290 271 2.17 0. 15 57 4.3 5b 
17.0 2905 1568 3.04 29496 83.2 212.4 1056 SO77 6 22.7 12.7 78.6 2697 1@3 1348 2% 2.08 0. lb 60 4.6 b0 

18.0 2970 lM0 3.22 Xi61 65.b 206.4 IlOi 5215 0 21.2 11.9 79.4 2871 W 14b4 249 1.59 0. lb &3 4.8 43 
19.0 3133 1752 3.40 31201 87.9 200.9 1145 m  0 15.9 11.1 80.0 a43 72 14!i9 239 1.92 0. 17 65 5.0 b7 
20.0 3370 1844 3.59 3B20 90.2 195.8 1187 54%) 0 18.7 10.5 80.b 3214 86 1513 231 1.85 0. 18 68 5.2 70 
25.0 4125 2333 4.47 3S47 Mb.8 175.1 1379 5872 0 14.5 8.1 62.8 4Ohb A5 1770 199 1.59 6. 22 81 6.1 85 
30.6 4m 274h 5.3& 39321 110.5 159.9 1545 b153 0 11.8 b.b 84.1 44% 52 2013 177 1.42 0. 26 93 6.8 % 

35.0 5775 3227 b.Y 42527 119.3 148.0 Lb1 6351 0 10.0 5.6 85.0 5732 43 2240 161 1.29 0. 30 lb4 7.5 
40.0 AAW 3688 7.15 45523 127.5 138.5 l&34 &SO5 6 8.6 4.8 85.7 6% 37 247b 149 l.zO 6. 34 115 8.1 

L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER (I= 2.32 MeV/Z*+Z 

MASS EXCESSES lWcV/c**21: 
PROJECTILE: -63.7 TARGET: -16.5 
UGWPOIJND NIJCLEUS: 512.X 

FUSIGN RELATED PARAMETERS: 
R-BARRIER-13.64 fm V(RB)= 539.2 WeV 
Q-VALUE= -5Y3.0 MeV 
L-CRITICAL= 0. 

45.0 7425 4149 8.05 48348 135.3 130.5 1963 6522 0 7.b 4.3 86.2 7393 32 2700 139 1.12 0. 3 126 8.7 
50.0 8250 1610 8.94 51Mo 142-b 123.8 2iM 6716 6 6.8 3.8 &.A 8221 29 2920 131 1.05 0. 42 137 9.3 

*3x4 16.5 Ho on 23s u 

-----------_------------------------------- 

PARAMETERS INDEPENDENT OF BGWBARDING ENERGV 

lb5 WC 0” 2s u 165Hoon238U 

ATOWIC NUMBERS: ZP= 67. ZT= X?. ZC=159. t ) 
NEUTRON NUMBERS: NP= 98. NT=146. NC-244. 

APa* ,3= 5.485 AT**1 /3= 6.197 
REDUCEU MASS NUMBER= 97.44 AP+AT=AC=403. 

INTERACTION RADIUS. RINT=15.7’9 fm HO= 1.35 fm 

MATTER HALF-DENSITY RADII EFml: 
CP= 6.25 CT= 7.16 C.T+t::P113.41 ?= 3.34 

EQUIVALENT SHARP SURFACE RADII Cfnl: 
RF= 6.41 RT= 7.30 

ICGULGMB HAD1 I Cfal: 
RCP= 6.15 RC.Ts 6.98 RC=RC:P+RC.T=l 3. 13 

SSS-CGULGWB PGTENTIAL CWeV,: 
VCtcl=1.438+ZP*ZT/r far r3RC 
VC(r)=VO-Krr**n for r<RC. 
VU= 950.99 We’.’ K= .50504 n=2.448 
VC(RINTl= 561.3 WeV 

FISSION-TKE= 389. WeV 
ASYWW. FISSION-TKE= 379. wev 

LIQUID DROP PARAWETERS: 
GAMMA- 0.876 WeV/fmrr2 PROX-FACTOR== 36.76 MeV 
L-RLD= 0 (ROTATING LIQUID DROP LIWIT) 
STIFFNESS PARAMETER C= 2.21 WeV/Z**Z 

MASS EXCESSES CWeV/cx*21: 
PROJECTILE: -63.7 TARGET: 47.2 
COMPOUND NUCLEUS: 626.4 

FUSION RELATED PARAMETERS: 
R-BARRIER=13.84 fm V(RB)= 5X7.9 WeV 
Q-VALUE= -643.0 WeV 
L-CRITICAL= 0. 

1.0 165 97 0.17 7124 21.3 970.b 0 0 0 180.6 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 330 195 0.35 1m77 30.1 686.3 0 b 0 180.0 180.0 0.0 0 0 0 0 0.0 0. 0 0 0.0 0 
3.0 455 292 0.52 12345 36.9 SO.4 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 AA0 390 0.69 14259 42.6 4&X3 0 0 0 1m.o 180.0 0.0 0 6 0 0 0.m 0. 0 0 0.0 6 
4.5 743 438 0.78 15126 45.2 457.5 6 0 0 lm.o 180.0 0.0 0 6 0 0 0.00 0. 0 0 0.0 6 

5.0 825 487 0.87 15946 47.7 434.1 0 0 0 180.6 1m.o 6.0 0 0 0 0 0.00 0. 0 0 0.0 6 
5.5 WB 53b 0.95 lb727 50.0 413.9 0 0 0 180.0 190.0 0.0 0 6 0 0 0.00 0. 6 0 0.0 6 
A.0 990 585 1.04 17473 52.2 35’6.2 162 M8 0 135.4 91.6 72.3 170 820 115 1981 14.80 0. 2 13 0.” 6 
A.5 1073 633 1.13 18189 54.3 380.7 288 889 0 105.8 M.3 37.1 413 MO 295 1128 8.34 0. 3 18 0.0 6 
7.0 1155 &a2 1.22 16878 56.4 3u.8 374 1387 0 88.9 54.b 45.5 607 54% 425 872 b.43 0. 4 22 0.9 4 

7.5 123 731 1.m 195(3 53.4 351.4 u3 1818 0 77.3 46.9 51.3 770 4b7 52b 736 5.42 0. 5 25 1.3 9 
8.0 1320 780 1.39 20187 Mt.3 343.2 503 2155 0 ba.6 41.4 95.7 914 4Ob 608 MB 4.78 0. A 27 1-b 14 
8.5 1403 820 1.48 20811 62.1 332.9 956 2528 0 Al.8 37.1 59.1 1045 3% 676 586 4.32 0. 7 30 1.9 18 
9.0 1485 877 1.56 21417 63.9 323.5 b&5 2824 0 5-h.3 33.7 b1.9 116 319 735 539 3.97 0. 7 32 2.2 22 
9.5 1568 926 1.65 22007 65.7 314.9 M 3088 0 51.7 3b.9 b4.2 1280 288 788 502 3.7” 0. 0 34 2.4 2b 

10.0 Iby) 974 1.74 22582 b7.4 3X.9 A92 3326 0 47.8 28.5 t&l * 1283 262 E5 471 3.47 0. 9 36 2.6 29 
16.5 i733 1023 1.67 23142 49.1 2W.5 732 S41 0 44.5 26.5 67.8 149-Z 240 878 Ub 3.28 0. 9 28 2.7 32 
11.0 1815 1072 1.91 235m 70.7 292.b 770 3737 0 4t.b 24.7 69.2 1593 222 918 424 3.12 0. 10 4b 2.9 35 
11.5 1wB 1121 2.00 2422b 72.3 28b.2 &U 3915 0 39.1 23.2 70.4 lb92 2M 9!% 405 2.98 0. 10 42 3.1 38 
12.0 1980 1169 2.08 247% 73.8 280.2 @40 4079 0 3b.9 21.5 71.6 1788 192 992 339 2.86 0. 11 U 3.2 41 

13.” 2145 1267 2.2b 257b7 A.8 269.2 9C5 ub9 
14.0 2310 1364 2.43 26747 79.7 259.4 944 4b17 
15.0 2475 14b2 2.M 27b93 82.5 zs0.b 1023 4&l 
lb.0 2Ub 1559 2.78 28609 85.3 242.b 1077 5020 
17.0 2805 lb57 2.95 29498 87.9 23S.4 1128 5186 

0 33.1 19.6 73.4 1976 149 lb59 361 2.66 0. 12 47 3.5 4b 
0 30.1 17.8 75.0 2160 150 112, Ps 2.49 0. 13 so 3.8 51 
6 27.5 lb.3 7b.2 2339 13b 1179 319 2.3 0. 14 53 4.0 0 
0 25.4 15.0 77.3 2517 123 1235 333 2.23 0. 14 56 4.3 64 
0 23.6 14.6 78.2 2692 113 1289 2% 2.13 6. 15 59 4.5 M 

0 22.0 13.0 79.0 a&5 105 1341 277 2.M 0. lb 62 4.7 68 
0 20.6 12.2 79.7 m m  97 1392 267 1.9b 0. 17 A4 4.9 72 
0 19.4 ii.5 80.3 3209 91 1Ul m  1.89 6. 18 A7 5.1 76 
0 15.0 8.9 62.5 4057 &3 lb76 221 1.63 0. 22 m b.0 92 
0 12.2 7.2 63.9 4Wb 54 1896 197 1.45 0. 26 92 6.7 106 

6 10.3 6.1 84.8 5730 45 2lce 17-9 1.32 6. 30 103 7.4 

18.0 2970 1754 3.13 30361 9Q.4 228.8 1177 Xc34 
19.0 3135 1851 3.30 31201 92.9 222.7 1224 5166 
m.0 CUM 1949 3.47 32020 95.3 217.0 1270 5504 
25.0 4125 24% 4.34 35847 106.6 194.1 1476 6036 
30.6 4950 2923 5.21 39321 116.7 177.2 167 63% 

35.0 5775 3411 A.03 42527 12b.l 164.1 1820 6951 
40.0 b&W 3898 b.94 45523 134.8 153.5 1969 6712 
450 7425 4385 7.81 48348 143.” 144.7 Zlm Ml 
50.0 8250 4472 8.68 51b3U 150.7 137.3 2237 A937 

0 8.9 5.3 05.5 6551 39 2314 1M 1.22 0. 34 114 8.0 
0 7.9 4.b 86.1 7391 34 2515 195 1.14 0. 37 I24 8.6 
0 7.0 4.1 06.5 0229 30 2712 146 1.07 0. 41 135 9.2 

n?wJ hV tkv - w/c l/f. -- K mb nk de9 &9&Y hV Lb’ tkv - n,s MV -tkv- I*” - 

P+nuClILE T=TIyIoET lxuK4m OR DIMlEM SYslDl w=awEewINl CMEMERCf#ssL=lM SEMI IbsHo 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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K385 181 Ta on I2 c 

---------___________----------------------- 

PARAMETER8 INDEPENDENT OF BOMBARDIN ENERGY 
-___________________----------------------- 

ATOMIC NUlBERS: ZP- 73. ZT= 6. zc- 79.(AU) 
NEUTRON NWlBERSt NP-108. NT= 6. NC-114. 

1.0 1st 
2.0 362 
3.0 543 
4.0 m  

AP**1/3- 5.657 AT*+i/3= 2.289 ELSCAT C 3 de- 
REDUCED tlASS NUHBER- 11.2s AP+AT=AC-193. 

INTERACTION RADIUS RINT-11.73 fm RO= 1.48 fa 

MATTER HALF-DENSITY RADII IfnIL 
CP= 6.47 CT= 2.12 CT+CP= 8.59 C= 1.60 

4.5 813 

5.0 9m 
5.5 996 
6.0 1086 
6.5 1177 
7.0 1267 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 6.62 RT= 2.52 

COULOMB RADII Cfml: 
RCP- 6.35 RCT= 2.51 RC=RCP+RCT= 8.87 

7.5 Is8 
8.0 1448 
8.5 1x39 
9.0 1629 
9.5 1720 

BSS-COULOIIE POTENTIAL EN&l: 10.0 1810 
VC(r)=l.438*ZP*ZT/r for r>RC 10.5 1901 
VC(r)=VO-K*rt*n for rCRC 11.0 1991 
vo= 94.70 r(cV K= .03394 n=3.000 11.5 2081 
VC(RINT)= 53.7 McV 12.0 2172 

FISSION-TKE= 138. Rev 
ASYIIH. FISSION-TKE- 39. MQV 

13.0 2z53 

LIQUID DROP PARAMETERS: 
GAMMA= 0.896 MeV/fm**2 PROX-FACTOR= 18.00 McV 
L-RLD= 85 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 17.16 M&/Z*+2 

14.0 2334 
15.0 2715 
lb.0 28% 
17.0 3on 

18.0 3258 
19.0 3439 

11 0.21 7815 2.5 69.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
23 0.42 1lDsl 3.5 48.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
34 0.63 ls42 4.3 39.8 0 0 0 180.0 180.0 0.0 0 
45 0.84 lsb42 4.9 34.5 0 0 0 187.0 180.0 0.0 0 

i 0 0 0.00 0. 0 0 0.0 0 
0 0 0.00 0. 0 0 0.0 0 

51 0.94 16593 5.2 as 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

55 I.05 17493 5.5 30.8 14 222 69 132.3 2.9 23.8 728 177 739 144 11.23 831. 5 15 1.3 4 
62 1.15 IF349 5.8 29.4 25 615 394 100.3 3.8 39.9 859 137 8b2 81 b.24 914. 5 15 1.4 4 
h8 1.26 19167 6.0 !B.2 32 937 b4b 82.8 3.7 48.6 975 111 970 b2 4.80 WI. 5 1s 1.5 5 
73 1.36 19%3 6.3 27.1 39 1207 867 71.0 3.5 54.5 1oBl 93 1070 52 4.M 1074. 5 15 1.6 5 
79 1.47 20708 6.5 26.1 43 1437 1657 62.4 3.3 58.8 llsS 79 1165 4b 3.56 1151. 7 2l 1.6 6 

84 1.57 214s 6.7 25.2 40 lb36 1222 56.7 3.0 62.1 1288 69 1151 42 3.21 1233. 8 23 1.7 6 
90 I.6822144 7.0 24.4 52 1809 13hb 50.4 2.8 b4.8 1387 61 1347 38 2.95 1308. 8 24 1.8 7 
96 I.7822829 7.2 23.7 56 W.2 1493 46.0 2.6 67.0 1484 56 14s Y  2.75 1390. 9 26 1.8 7 

101 1.89 23494 7.4 23.0 59 2097 lb06 42.4 2.4 b8.8 1579 50 1522 34 2.58 1163. 9 27 1.9 8 
107 1.99 24141 7.6 22.4 0 2218 1708 39.3 2.3 70.4 lb74 4.5 16lm 32 2.u 1545. 10 29 2.0 8 

113 2.10 24771 7.8 21.8 bb 2327 1799 36.6 2.1 71.7 1768 
118 2.20 25386 8.0 21.3 b9 2425 17b6 34.3 2.0 72.9 l&2 

42 1694 30 2.32 lb2b. 11 30 2.0 8 
38 1779 29 2.22 16% 11 32 2.1 9 
36 1863 28 2.13 1779. 12 33 2.1 9 
33 1948 27 2.05 lm. 12 34 2.2 10 

124 2.31 25937 8.2 20.8 72 2514 lb85 32.2 
129 2.41 2b575 8.3 20.3 75 a95 1612 30.4 
135 2.52 27150 8.5 19.9 70 2670 1545 28.8 

1.9 73.9 1995 
1.8 74.0 iQ48 
1.7 75.6 2141 

14b 2.72 28266 8.9 19.1 83 2901 142b 26.0 
156 2.93 29341 9.2 18.4 88 2913 1324 23.7 
169 3.14 a379 9.5 17.8 92 3010 1236 21.8 
180 3.35 313BI 9.8 17.2 97 fi)95 1139 8.2 
191 3.56 3zsn 10.1 16.7 101 3170 1090 18.8 

203 3.77 23x6 10.4 lb.3 105 3237 la30 17.6 
214 3.98 34227 10.7 15.8 109 32% 976 lb.5 
225 4.19 25125 11.0 15.4 113 2349 927 15.6 
281 5.24 39323 12.3 13.8 13l 3551 741 12.1 
338 6.29 43133 13.5 12.6 I45 3%5 618 9.9 

!A 77.0 nis 
1.4 78.1 250s 
1.3 79.1 2692 
1.2 79.9 2875 
1.2 80.6 3058 

1.1 81.2 3240 
1.0 81.7 3422 
1.0 82.2 2404 
0.7 63.9 4513 
0.6 85.0 5421 

394 7.34 46451 14.6 11.7 159 37m 529 8.4 0.5 65.8 63.27 
450 8.38 499% 15.6 10.9 171 3051 163 7.3 0.5 86.4 729 

31 2032 2b I.97 1930. 13 36 2.2 IO 

28 2199 24 1.85 2060. 14 38 2.3 11 
25 2365 23 1.75 Pn. IS 41 2.4 12 
23 2531 22 1.M 2386. 16 43 2.5 12 
21 2696 21 1.58 2531. I7 4b 2.6 13 
19 %I 20 1.52 2675. 18 48 2.7 14 

18 3cQb 19 1.46 2816. 19 50 2.8 15 
17 3191 18 1.41 2973. 20 s1 2.9 15 
lb 3356 18 1.36 3112. 21 55 3.0 lb 
I2 4174 IS 1.18 w4. 2b M 3.3 19 
94987 14 I& 150s. 31 77 P7 22 

8303 13 0.A 5lb8. 36 ea 4.0 
7 Ml6 12 0.89 S@l. 41 98 4.2 
6 7427 11 0.84 b447. 46 108 4.3 
58237 10 0.79 7cu2. 51 118 4.8 

MASS EXCESSES CMcV/c+*21: 20.0 3bio 
PROJECTILE: -44.0 TARGET: 0.0 25.0 4!m 
COMPOUND NUCLEUS: -31.3 30.0 5430 

FUSION RELATED PARAMETERS: 35.0 6335 
R-BARRIER=10.60 fm V(RB)= 55.2 IlcV 40.0 7240 
W-VALUE= -14.7 tw 45.0 8145 
L-CRITICAL= 59. 50.0 9mo 

5ob 9.43 53W lb.5 10.3 163 39M 412 6.4 0.4 86.8 8139 
563 10.48 55978 17.4 9.8 194 3550 370 5.8 0.4 87.1 w45 

Y38L 181 Ta on 14 0 181 la on lb 0 181 la 01 lb 0 

----_--____------- ---_ 
EL/u ELM EC?l ECWVC c k ETA URIsGI(IIRSWIBW-C?lW.P (pcTEP-CPEl475QlIElA’ INI E~Dl-DllE!PmPT PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

___--__-__________-_----------------------- 

ATOMIC NUMBERS: ZP= 73. ZT= 8. ZC= 81.tTl) 
NEUTRON NUMBERS: NP=lOS. NT= 8. NC=116. 

AP*cl/3= 5.657 ATi++l/3= 2.520 ELSCAT C 5 dcs 
REDUCED HASS NUMBER= 14.70 AP+AT-AC=197. 

INTERACTION RADIUS RINT-11.98 fa RO= 1.47 fm 

MATTER HALF-DENSITY RADII Cfml~ 
CP= b.47 CT= 2.42 CT+CP= 8.89 C= 1.76 

1.0 181 15 0.21 7815 3.2 
2.0 362 29 0.42 11054 4.5 
3.0 543 44 0.63 13512 5.6 
4.0 724 59 0.M 15b42 6.4 
4.5 815 bh 0.94 lb993 6.8 

5.0 905 74 1.05 17493 7.2 
5.5 996 81 1.15 lgU9 7.5 
6.0 I@% 80 1.26 19167 7.9 
6.5 1177 96 1.36 19953 8.2 
7.0 12b7 103 1.47 207x4 8.5 

7.5 1358 110 1.57 2luB 8.8 
8.0 1443 118 1.68 22144 9.1 
8.5 1539 12J 1.78 22829 9.4 
9.0 lb29 132 1.89 23494 9.6 
9.5 1720 140 1.59 24141 9.9 

10.0 1810 147 2.10 24771 10.2 
10.5 IWl I54 2.20 25a4 10.4 
11.0 1591 lb2 2.31 25987 10.7 
11.5 2C@ lb9 2.41 26515 10.9 
12.0 2172 176 2.52 27150 11.1 

13.0 2353 191 2.73 28% 11.6 
14.0 2534 2% 2.94 29341 12.0 
15.0 2715 221 3.15 30379 12.5 
lb.0 B?b 235 3.36 3lB4 12.9 
17.0 3077 250 3.57 323% 13.3 

n.0 0 0 0 187.0 169.0 0.0 0 0 0 
65.0 0 0 0 180.0 180.0 0.0 0 0 0 
53.1 0 0 0 180.0 180.0 0.0 0 0 0 
46.0 0 0 0 180.0 180.0 0.0 0 0 0 
43.3 0 0 0 180.0 180.0 0.0 0 0 0 

41.1 18 ‘ZB 56 131.9 4.0 24.1 680 2ZS 693 
39.2 33 633 365 loo.1 5.1 40.0 621 175 824 
37.5 43 9bb 6% 82.7 5.0 48.7 945 141 93l 
36.1 51 l24b 8% 70.9 4.6 54.5 1058 118 lcQ9 
34.8 57 14% 1oBB b2.3 4.3 58.8 llbb 101 1135 

0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 

191 11.38 814. 5 15 1.4 4 
107 6.36 891. 5 15 I.5 5 
83 4.69 967. 5 15 1.6 6 
70 4.12 1047. 5 15 1.7 6 
62 3.63 1122. 7 a 1.8 7 

Y  3.28 IZM. 8 24 1.9 7 
51 3.02 12%. 8 25 1.9 8 

33.6 64 1692 12M) 55.) 4.0 62.2 1269 &a 1228 
32.5 69 1873 I411 50.3 3.7 b4.8 1370 78 1317 
31.5 74 2032 1543 46.0 3.4 67.0 Mb9 70 MC6 
30.7 79 2173 1662 42.3 3.2 b8.8 1566 63 1491 

EQUIVALENT SHARP SURFACE RADII [fin]: 
RP= 4.62 RT= 2.78 

48 2.81 1355. 9 27 2.0 8 
45 2.M 1427. 9 29 2.1 9 COULCIMB RADl I C f ml I 

RCP= 6.35 HCT= 2.78 RC=RCP+RCT= 9.14 

SSS-COULOMB POTENTIAL CMeVl: 
VC(r)=l.438*ZP+ZT/r for r>RC 
VC(r)=VO-K+r**n for r<RC 
VO= 123.85 MeV K- .05474 n~2.879 
VC(RINT)= 70.1 MeV 

FISSION-TKE= 143. Il.&’ 
ASVMM. FISSION-TKE= 51. ncv 

LIUUID DROP PARAMETERS: 
GAMklA= 0.898 t’leV/fm**2 PROX-FACTOR= 19.90 MeV 
L-RLD= 84 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 13.23 M&/Z**2 

IWSS EXCESSES CkV/c**21: 
PROJECTILE: -46.0 TARGET: -4.7 
COMPOUND NUCLEUS; -24.7 

FUSION RELATED PARAMETERS: 
R-BARRIER=10.81 fm VtRB)= 72.4 l4cV 
Q-VALUE= -24.0 I’kV 
L-CRITICAL= 70. 

29.8 BI zm 1616 39.2 3.0 70.4 l&2 56 1376 

29.1 88 2412 1555 3b.5 2.8 71.7 1757 53 1660 
28.4 92 2514 1462 3.2 2.7 72.9 1651 49 1743 
27.7 9b 2bO7 1394 32.2 2.5 73.9 1945 46 1826 
27.1 lo0 2b92 1335 33.4 2.4 74.8 zM9 43 19m 
26.5 104 m0 1279 28.7 2.3 75.6 2132 40 lwo 

42 2.49 1459. 10 30 2.2 10 

40 2.37 km 11 32 2.2 10 
38 2.26 1448. 11 33 2.3 11 
37 2.17 1724. I2 35 2.4 11 
35 2.09 1755. 12 36 2.4 12 
34 2.02 1873. 13 37 2.5 12 

25.5 111 2907 1181 2&O 2.1 77.0 2317 9 2153 32 1.89 2018. 14 40 2.6 13 
24.6 117 3025 1096 23.7 1.9 78.1 25M 32 2315 30 1.78 2161. 15 43 2.7 14 
23.7 123 3124 1023 21.8 1.7 79.1 2686 W 2477 W 1.69 23% lb 45 2.8 IS 
23.0 129 3215 959 20.2 1.6 79.9 .%b9 27 2b39 27 1.62 2443. 17 48 2.9 lb 
22.3 135 3293 903 18.8 1.5 80.6 3053 24 2798 26 1,s 2582. 18 50 3.0 17 

25 1.49 2718. 19 53 3.1 18 
24 1.U 2869. 20 55 3.2 18 
24 1.39 3B3. 21 9B 3.3 19 
20 1.20 3670. 26 b? 3.7 23 
18 l.oB 43@3. 31 81 4.1 27 

17 0.99 4931. 36 91 4.5 

18.0 3258 265 3.78 3wm 13.6 21.7 140 3363 853 17.6 1.4 81.2 3235 23 2958 
19.0 3439 279 3.99 34227 14.0 21.1 l(5 3415 808 16.5 1.3 81.7 3418 21 3117 
a.0 3620 294 4.20 351i5 14.4 20.6 I50 3481 767 15.6 1.3 92.2 3600 20 Pn 
25.0 4525 368 5.24 39323 16.1 18.4 173 3453 614 12.1 1.0 93.9 810 15 4070 
30.0 5433 441 6.29 43133 17.6 lb.8 194 3ga 511 9.9 0.8 65.0 5418 12 4654 

35.0 6335 515 ‘7.34 4661 19.0 15.5 212 3933 4% 8.4 0.7 65.8 6325 10 %4b 
40.0 7244 568 8.39 49938 20.3 14.5 229 4OC4 383 7.3 0.6 a.4 7231 9 6431 
45.0 8145 662 9.u 53Mb 21.6 13.7 2u 4obb 341 6.4 0.5 86.8 8137 8 7215 
50.0 9050 733 10.49 55978 22.7 13.0 259 4113 ?07 5.7 0.5 87.1 9443 7 7997 

I*v/u tkv WJ -- lltv/c llfa - k d d de!, (n dn hV llrv llsv 

15 0.91 553). 41 102 4.8 
14 0.85 bU2. 46 112 5.1 
I4 0.81 6707. 51 122 5.4 
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Y387 181 Ta on 27 Al 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

1.0 181 23 0.22 7815 5.1 149.4 0 0 0 la.0 180.0 0.0 0 
ATOMIC NUMBERS: ZP= 73. ZT= 13. ZC= 8b.(Rn) 2.0 362 47 0.43 llc64 7.3 105.7 0 0 0 180.0 150.0 0.0 0 
NEUTRON NUMBERS: Np=lO8. NT= 14. NC=12Z. 3.0 w3 70 0.65 13542 8.9 86.3 0 0 0 lao.0 160.0 0.0 0 

CIpr*1/3= 5.657 AT*+1 /3= 3.000 ELSCAT < 8 dcs 
REDUCED MASS NUMBER= 23.50 AP+AT=AC=208. 

4.0 m 
4.5 815 

INTERACTION RADIUS RINT=12.51 fn RO= 1.45 fm 

MATTER HALF-DENSITY RADII ‘fm,: 
CP= 6.47 CT= 3.05 C.T+CP= 9.52 C= 2.07 

5.0 9c6 
5.5 996 
6.0 108h 
6.5 1177 
7.0 1267 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 6.62 RT= 3.35 

94 0.86 15642 10.3 74.7 0 0 0 180.0 1m.o 0.0 0 
106 0.97 16593 10.9 70.4 0 0 0 190.0 183.0 0.0 0 

117 1.08 17493 11.5 M.8 38 364 142 120.6 7.9 29.7 596 
129 1.18 18349 12.1 63.7 59 787 493 94.1 8.6 42.9 754 
141 1.29 19167 12.6 61.0 75 1137 78J 78.5 8.1 50.8 890 
153 1.40 19953 13.1 58.6 87 143Z 1032 67.7 7.4 56.2 1012 
164 1.51 20708 13.6 56.5 W 1685 1244 59.6 6.8 M).2 1126 

176 1.62 2luB 14.1 54.6 109 1901 1412 53.4 6.3 &.3 1224 

CGULCIMB RADII Cfml: 
RCP= 6.35 RCT= 3.32 RC=RCP+RCT= 9.68 

7.5 1358 
8.0 1448 
8.5 1539 
9.0 1629 
9.5 1720 

188 1.72 221U 14.5 52.8 118 2095 1324 48.4 5.8 65.8 1338 
200 1.83 22829 15.0 51.3 126 2263 1246 U.2 5.4 67.9 1440 
211 1.94 23494 13.4 499.8 134 2412 1177 40.8 5.0 69.6 1540 
223 2.05 24141 15.8 48.5 142 2546 1115 37.8 4.7 71.1 1633 

BSS-COULOMB POTENTIAL CMeVl: 
VC(rl=1.438+ZP*ZT/r for r>.RC: 
VC(r)=VO-K+r**n for r<RC 
vo= lP3.07 MeV K= . 11105 n=2.710 
VC(RINT)= 109.1 MeV 

10.0 1810 
10.5 1901 
11.0 lW1 
11.5 2082 
12.0 2172 

235 2.15 24771 16.3 47.3 149 2666 1039 35.3 
247 2.26 2538b 16.7 46.1 156 2775 1069 33.0 
2% 2.37 ma7 17.0 45.1 162 2874 963 31.1 
270 2.48 26373 17.4 u.1 168 2964 921 29.3 
282 2.s 27150 17.8 43.1 174 3046 BB3 27.8 

305 2.80 28266 18.5 41.4 186 3192 815 25.2 
Z-3 3.0229311 19.2 39.9 197 3317 M i3.0 

4.4 72.4 1735 
4.1 73.5 Ial 
3.9 74.3 1926 
3.7 75.3 2021 
3.5 76.1 2115 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.m 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

309 610 250 9.55 7ta. 0 0 1.5 5 
241 752 161 6.13 841. 0 0 1.7 6 
196 870 126 4.87 913, 0 0 1.8 7 
lb9 974 110 4.16 984. 6 21 1.9 8 
141 1071 97 3.69 1@4. 7 24 2.0 9 

124 1161 88 3.35 1124. 8 26 2.1 10 
110 1249 82 3.09 1199. 8 28 2.2 10 
98 13s 76 2.83 1267. 9 30 2.3 11 
0 1413 72 2.71 1335. 9 31 2.4 12 
E-2 1496 68 2.57 1402. 10 33 2.5 13 

75 1576 65 2.45 1168. 11 35 2.6 14 
69 1651 62 2.34 1542. II 35 2.7 14 

3.2 77.4 233 
2.9 78.5 2489 

63 1732 39 2.24 1607. 12 34 2.8 15 
64 1810 37 2.16 1671. 12 39 2.9 16 
37 lea5 95 2.09 17U. 13 41 2.9 16 

50 203 32 1.96 l&9. 14 U 3.1 18 FISSION-TKE= 156. M&J 
ASYMM. FISSIGN-TKE= 80. MeV 

LIQUI0 DROP PARAMETERS: 
GAlIt%= 0.901 tleV/fmi*2 PROX-FACTOR= 23.46 MeV 
L-RLD= 78 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER c’= 8.41 &V/Z++2 

13.0 2353 
14.0 2$?4 43 2189 49 1.85 2ML2. 15 47 3.2 19 

41 23)9 46 1.76 2134. 16 49 3.4 20 15.0 2715 352 3.23 30379 19.9 33.6 207 3426 
16.0 2896 376 3.45 31334 20.6 37.4 217 3520 

7& 21.1 2.7 79.4 2674 
662 19.6 2.5 W.2 28% 
623 18.2 2.3 80.9 3042 

383 17.1 2.2 81.5 3226 
%7 16.0 2.1 62.0 3109 
329 15.1 1.9 82.4 3392 
423 11.8 1.5 8).1 4504 
353 9.6 1.2 35.2 5413 

302 8.2 1.1 85.9 6321 
264 7.1 0.9 86.5 722a 
233 6.2 0.8 86.9 8124 
211 5.6 0.7 87.2 5WO 

3% 2488 u 1.68 2232. 17 52 3.5 i2 
35 2636 43 1.61 2380. 18 33 3.6 23 

32 2784 41 1.52 2506. 19 57 3.7 24 
30 2931 39 1.49 2631. 20 60 3.9 25 
28 3077 38 1.1) 2756. 21 63 4.0 26 
21 3806 23 1.25 330. 26 n 4.5 32 
17 1530 30 1.12 3X6. 31 87 5.0 36 

14 5249 27 1.03 4450. 36 98 5.4 
12 5966 25 0.95 4964. 41 110 5.8 

17.0 3X7 399 3.66 32338 21.2 36.2 226 3604 

18.0 3256 423 3.88 33305 21.8 35.2 233 3678 
19.0 2439 446 4.09 24227 22.4 34.3 244 3744 
20.0 36.x 470 4.31 35125 23.0 33.4 252 3801 
25.0 4325 un 5.38393z3 25.7 29.9 290 4oYJ 
30.0 343 7% 6.46 43133 28.1 27.3 324 4lsO 

33.0 6335 a22 7.54 46b51 30.4 25.3 z64 4287 

MASS EXCESSES CMeV/cxiZl: 
PROJECTILE: -46.0 TARGET: -20. A 
C.GMPGUNU NUULEUS: -8.6. 

FUSIGN RELATED PARAMETERS: 
R-BARRIER=l1.28 fm V(RB)= 113.3 MeV 
Q-VALUE= -58.0 MeV 
L-CRITICAL= 93. 

40.0 7240 940 8.62 4w38 32.5 23.6 382 4364 
43.0 8145 1051 9.69 5036 34.5 22.3 408 4430 
50.0 5m 1173 10.77 55978 3s.3 21.1 433 44Ea 

11 MB1 24 0.89 3449. 46 120 6.2 
10 7394 22 0.84 5941. 51 131 6.6 

44388 181 Ta on 40 ca 

-------_________________________________--- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
--------I--- -----------_------_.- ____________ 

ATCUIIC NUMBERS: ZP= 73. ZT= 20. ZC= ‘?~.(NP) 
NEUTRON NUMBERS: NP=l08. NT= 20. NC=128. 

AP++1/3= 5.657 ATrxl/B= 3.420 ELSCAT <iZ des 
REDUCED HASS NUMBER= 32.7b AP+AT=AC=Z21. 

_-__- --------_____ -_-_--__- 
EL/u ElA8 Ecll EaVVC , k ETA UWsowIS3lBW~Cf’-LP (PLTEP~ET-ETEFuuET~I’ I#1 E-~~EN+NT~Q~uT 
--_ ----- __ ------------ -- ------- --__---_____l - 

1.0 181 33 0.20 7815 7.2 229.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
2.0 362 66 0.40 llC64 10.1 162.6 0 0 0 183.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 343 98 0.61 13512 12.4 132.7 0 0 0 130.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 724 131 0.81 15642 14.3 114.9 0 0 0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 815 147 0.91 16393 15.2 108.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

INTERACTION RADIUS R1NT~12.97 fm HO= 1.43 fm 

MATTER HALF-DENSITY RADII Cfnl: 
CP= 6.47 CT= 3.59 CT+C:P=lO.Cu, r= 2.31 

5.0 9% 164 1.01 17493 16.0 102.8 21 641 
5.5 996 180 1.11 18349 16.8 96.0 69 546 
6.0 1086 197 1.21 19167 17.6 93.9 95 946 
6.5 1177 213 1.32 19953 18.3 90.2 I16 lm 
7.0 1267 229 1.42 20706 19.0 84.9 133 1572 

EQUIVALENT SHARP SURFACE RADII Cfml: 7.5 13% 246 1.52 214% 19.6 83.9 148 18n 
RP= b.62 RT= 3.85 8.0 1448 262 1.62 22144 10.3 81.3 162 z(uo 

COULOMB RADII Cfml: 
RC:P= 4.35 RCT= 3.84 RC=RC:P+RCT=lO. 20 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.43iwZP*ZT/r for r>RC 
VC(r)=VO-Kirrcn for r<RC 
VO= 285.43 MeV K= .19434 n=?.SYO 
VC.tRINT)= lb,.9 MeV 

8.5 1539 278 1.7222829 20.9 78.9 175 p33 
9.0 1629 295 1.82 23494 21.5 76.6 187 2404 

FISSION-TKE= 175. MeV 
ASYMM. FISSIGN-TKE= 118. MeV 

LIQUIU DROP PARAMETERS: 
GAMMA- O-Y09 MtV/fm*r2 PROX-FACTOR= 2b.39 ,,eV 
L-RLD- 66 (ROTATING LIQUID DRGP LIMIT) 
STIFFNESS PARAMETER C= 6.12 tleV/ZwbZ 

9.3 1720 311 1.92 24141 22.1 74.6 198 2951 

10.0 1810 328 2.02 24771 22.7 72.7 209 2655 
10.5 1901 3.44 2.12 25(86 23.2 70.9 219 2819 
11.0 1991 364 2.23 25987 23.8 69.3 229 2932 
11.5 2082 377 2.33 2b5i5 24.3 67.8 238 r)35 
12.0 2172 393 2.43 27150 24.8 66.4 247 313 

13.0 2353 426 2.U 282M 25.8 63.8 264 3297 
14.0 2534 459 2.83 ml 26.8 61.4 280 2A40 
15.0 2715 491 3.04 30379 27.8 59.4 295 3564 
16.0 2896 324 3.24 31334 28.7 37.5 3W 3673 
17.0 3077 551 3.U 32358 29.5 55.8 323 3769 

18.0 m  590 3.64 33305 30.4 54.2 236 385) 
19.0 343 622 3.84 34227 31.2 52.7 348 393 
20.0 3m 655 4.05 35125 32.0 51.4 3m 3998 

0 156.7 6.2 11.6 390 515 419 553 25.75 0. 5 18 1.4 3 
239 109.7 12.7 35.2 601 395 649 308 7.39 793. 5 18 1.6 6 
394 89.1 12.4 45.4 769 317 754 223 5.72 861. 5 18 1.8 7 
877 75.8 11.5 52.1 913 263 871 184 4.71 928. 5 18 2.0 8 
881 6.3 10.5 56.9 1043 224 980 

822 59.0 9.6 60.5 1162 195 1076 
771 53.2 8.9 63.4 1276 172 1166 
725 48.5 8.2 65.8 1355 154 1251 
683 U.6 7.6 67.7 149t1 139 1332 
649 41.2 7.1 69.4 1593 126 1411 

616 38.4 6.7 70.8 1694 116 l(BB 
587 35.9 6.3 72.0 1793 107 1564 
360 33.7 5.9 73.1 1892 w 1638 
336 31.8 5.6 74.1 1989 93 1712 
514 30.1 5.3 74.9 2ce5 87 1784 

474 27.2 4.8 76.4 2276 77 1927 
440 24.8 4.4 77.6 2465 69 2068 
411 22.8 4.1 78.6 26S2 63 2207 
385 21.1 3.8 79.5 2839 57 2.343 
362 19.6 3.5 80.2 3024 33 2482 

160 4.09 990. 6 ii 1.1 Ii 

1U 3.67 lC66. 7 26 2.2 11 
131 3.36 1121. 8 ZB 2.4 12 
122 3.11 1185. 9 r) 2.5 13 
II4 2.91 1249. 9 32 2.6 14 
108 2.75 1312. 10 34 2.7 15 

102 2.61 1374. 10 36 2.8 16 
98 2.49 1435. 11 33 2.9 17 
93 2.38 1497. 11 39 3.0 18 
90 2.29 1557. I2 41 3.1 19 
87 2.21 1617. 13 43 3.2 20 

81 2.07 1743. I4 46 3.4 2, 
76 I.55 1858. 15 49 3.6 23 
72 1.35 1971. 16 52 3.7 25 
69 1.76 XQZ. 17 33 3.9 26 
66 1.69 2199. 18 58 4.0 28 

342 18.3 3.3 80.8 3209 49 2618 64 1.62 2317. 19 60 4.2 29 
324 17.2 3.1 81.4 33% 46 2753 61 1.5s 2433. m b3 4.3 30 

MASS EXCESSES CHeV/c+*Zl: 
PROJECTILE: -46.0 TARGET: -33.0 

308 16.2 2.9 81.9 3577 43 2888 54 1.51 2534. 21 66 4.5 37. 
246 12.6 2.3 83.7 4493 32 5995 51 1.31 J)(M. 26 79 5.1 J) 
205 10.3 1.9 84.8 5uu 26 4214 46 1.17 3560. 31 91 5.6 U 

25.0 4325 819 5.06 39323 35.8 46.0 416 425% 
30.0 343 985 6.07 43133 39.2 42.0 463 4431 

35.0 6333 1147 7.08 46651 42.4 28.9 509 4e%4 
40.0 7240 1310 8.09 49938 45.3 35.3 550 4647 
45.0 8145 1474 9.11 33B6 48.1 34.3 368 4718 
30.0 9050 16% 10.12 55978 50.7 32.5 624 4776 

CGMPCIUND NUCLEUS: 27.8 

FUSION RELATED PARAMETERS: 
R-BARRIER=11.67 fm V(RB)= 169.3 MeV 
Q-VALUE- -10&.8 MeV 
L-CRITIC.AL= 99. 

176 8.7 1.6 65.6 6313 22 4867 42 1.07 40%. 24 103 6.1 
134 1.6 1.4 86.2 mi 19 5518 39 0.w 43m. 40 114 6.6 
137 6.7 1.2 86.7 8129 16 6165 36 0.93 4947. 43 126 7.0 
123 6.0 1.1 87.0 9035 15 6&Q 34 0.875363. 30 137 7.4 

mvu &V IWJ - IINC l/h -- II * a6 do dw drr fkv nrv fkv -- nn ltrv -tkF lkv - 
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***+***,+***+*****~*******~**~*******************~~ 

W389 181 Ta on 56 Fe 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERQY 
___-_-______________----------------------- 

ATOMIC NUNBERSC ZP= 73. ZT= 26. ZC= 99. (Es) 
NEUTRON NUMBERS: NP=lOS. NT= 30. NC=l38. 

CIp*r1/3= 5.657 CIT**l/3= 3.826 ELSCAT Cl8 des 
REDUCED MASS NUMBER= 42.77 AP+AT=AC=237. 

INTERACTION RADIUS RINTmi3.41 fm RO= 1.41 fin 

MATTER HALF-DENSITY RADII Cfml: 
CP= 6.47 CT= 4.12 CT+CP=l0.59 c= 2.52 

EQUIVALENT SHARP SIJRFACE RADII Cfml: 
RP= 6.62 RT= 4.35 

COULOMB RADII Cfml: 
RCP= 6.35 RCT= 4.27 RC=RCP+RCT=lO.63 

BSS-COULOMB POTENTIAL CtleVl: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VC(~)=VO-K+~+~W, for r<RC 
VO= 358.15 MeV K= .25271 n=2.536 
VC(RINT)= 203.5 HeV 

FISSION-TKE= 192. MeV 
ASYMH. FISSION-TKE= 149. MeV 

LIQUID DROP PARAMETERS: 
GAMMA- 0.906 MeV/fm+r2 PROX-FACTOR= 28.64 MeV 
L-RLD= 58 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 4.75 HcV/Z+*2 

MASS EXCESSES CMcV/c**21: 
PROJECTILE: -46.0 TARGET: -61.4 
COMPOUND NUCLEUS: 63.7 

FUSION RELATED PARAMETERS: 
R-BARRIER=lZ.OS fs V(RB)= 212.5 MeV 
Q-VALlJE= -171.1 MeV 
L-CRITIC:AL= 107. 

------- ---- 

Euu Elm EM EalrJc P k ETA LMIS3WlsoNsWXNW-l.P W-llW-WEI-QTEFUlIElA’ TAIJ E-EREN-WlBPlMT 
--- --- 

1.0 181 43 0.21 7815 9.4 298.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 362 86 0.42 11054 13.2 211.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 543 128 0.63 13542 lb.2 1n.s 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 724 171 0.84 15642 18.7 149.4 0 0 0 180.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 815 192 0.95 16593 19.8 140.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 905 214 1.05 17493 20.9 133.7 61 274 28 131.1 16.3 24.5 364 541 3&( 603 12.51 679. 4 16 1.2 4 
5.5 996 235 1.16 16349 21.9 127.4 108 769 440 99.7 17.8 (0.2 576 42o 568 347 7.07 7U. 4 lb 1.5 5 
6.0 lo36 257 1.26 19167 22.9 122.0 139 llm 703 82.4 16.4 48.8 746 W 708 268 5.46 804. 4 16 1.7 7 
6.5 1177 27S 1.37 IS53 23.8 117.2 165 1526 649 70.7 14.8 54.6 892 281 824 226 4.60 864. 5 23 1.9 9 
7.0 1267 299 1.47 20708 24.7 113.0 188 I@3 603 62.1 13.4 58.9 lo24 243 925 200 IA6 922. 6 25 2.1 I1 

7.5 1356 321 1.58 21433 25.6 109.1 207 2080 563 55.5 12.2 62.3 1145 212 1016 181 3.67 98). 7 23 2.2 12 
8.0 1448 342 1.68 22lU 26.5 105.7 226 2305 527 50.2 11.2 64.9 12do 188 1100 166 3.37 low). 8 30 2.4 14 
8.5 1539 364 1.79 22829 27.3 102.5 242 2503 496 45.8 10.3 67.1 1370 168 llm 155 3.14 1100. 8 32 2.5 15 
9.0 1627 385 1.89 23494 28.1 99.6 258 2679 469 42.2 9.6 68.9 1477 152 1256 145 2.55 1159. 9 34 2.7 lb 
9.5 1720 Iob 2.oo24141 28.8 97.0 273 2s36 444 39.1 8.9 70.4 1580 139 131D 137 2.79 1218. 10 36 2.8 17 

10.0 1810 424 2.10 24771 29.6 94.5 287 2978 422 36.5 8.4 71.8 1682 128 1401 131 2.65 1271. 10 38 2.9 19 
10.5 ipoi u9 2.21 25336 30.3 92.2 300 3106 402 34.1 7.9 72.9 1732 118 1470 125 2.531328. 11 39 3.1 20 
11.0 1991 470 2.31 259U7 31.0 W.1 313 3223 383 32.1 7.4 74.0 lml 110 1528 120 2.43 1385. 11 41 3.2 21 
11.5 iW2 492 2.42 26575 31.7 88.1 32% 3329 367 30.3 7.0 74.9 1979 103 lbob 115 2.34 lU1. 12 43 3.3 22 
12.0 2172 513 2.52 27150 32.4 84.3 337 3426 351 28.7 6.7 75.7 2076 96 1672 111 2.21 1497, 12 45 3.4 2.3 

13.0 2353 556 2.73 20266 33.7 92.9 360 3599 34 25.9 6.0 77.0 2267 86 1892 194 2.11 1599. 14 49 3.6 26 
14.0 2324 599 2.94 29341 35.0 79.9 381 3746 ml 23.7 5.5 78.2 2457 77 1930 98 2.00 1706. 15 51 3.8 ia 
15.0 2715 642 3.153%79 36.2 77.2 4Ol 3874 281 21.8 5.1 79.1 26.45 70 2057 93 1.90 1810. 16 54 4.0 30 
16.0 2896 684 3.36 31334 37.4 74.7 420 3986 263 20.2 4.7 79.9 288 64 2181 W 1.81 1912. 17 57 4.2 32 
17.0 3377 727 3.57 3233 38.6 72.5 439 4M4 248 18.8 4.4 80.6 3018 59 2305 ES 1.73 2022. 18 60 4.3 33 

18.0 3ZS 77o 3.78 32% 39.7 70.4 456 4172 234 17.6 4.1 81.2 3XQ 55 2424 82 1.67 2119. 19 63 4.5 35 
19.0 3439 813 3.99 34i27 40.8 68.6 473 4m, 222 16.5 3.9 81.8 3388 51 a50 79 1.61 2215. 20 65 4.7 37 
2Q.0 3620 ES 4.20 35125 41.8 6b.8 490 4321 211 15.5 3.7 62.2 3572 48 2671 77 1.55 mo. 21 68 4.8 38 
a.0 4525 1069 5.25 39323 46.8 59.8 564 45W 163 12.1 2.8 e4.0 44W 0 mo M 1.35 27a. 25 81 5.5 46 
30.0 5434 1283 6.30 43133 51.2 34.6 630 4767 140 9.9 2.3 85.1 5401 29 2659 99 1.21 3-235. 30 94 6.1 52 

35.0 633 1497 7.35 46&l 55.3 50.5 690 4894 120 8.4 2.0 85.8 6311 24 4443 54 1.103652.35106 6.7 
40.0 724o 1711 8.41 49938 59.2 47.3 745 49% 1B 7.3 1.7 86.4 7219 21 SW2 50 LO2 4EM. 8 118 7.2 
45.0 8145 1925 9.46 53036 62.7 U.6 796 W 93 6.4 1.S 86.8 8lYD 18 5597 47 0.96 44o7. u 129 7.7 
53.0 9050 2138 10.51 55973 66.1 42.3 W4 5123 84 5.7 1.4 87.1 9031 16 6170 u 0.90 4751. 49 14o 8.1 

#390 181 Ta on 63 Cu 

_______-_-_----__---~-~~~~~-------~~~~~~~~~ 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

181 Ta on 63 Cr 181 la on 63 cu 

______ ---__-_---- 

El/u EIH EO! ECNIVC r k ETA Uk4ISCWlSauSppaCW C9-LTEP-IPETQlEFWETA’ WJ E-EREN-ENlEWmPl 

ATOMIC NUMBERS: ZP= 73. ZT= 29. ZC=l02.(No) 
NEUTRON NUMBERS: NP=lOB. NT= 34. NC=l42. 

CIPii1/3= 5.657 AT** l/3= 3.979 ELSCAT (20 des 
REDUCED MASS NUMBER= 46.73 AP+AT=AC=244. 

INTERACTION RADIUS RINTx13.58 fm HO= 1.41 fm 

MATTER HALF-DENSITY RADII Cfmli 
CP= 6.47 CT= 4.31 CT+CP=l0.78 C= 2.59 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 6.62 RT= 4.53 

COULOMB RADII Cfml: 
RCP= 6.35 RCT= 4.45 RC=RCP+RCT=i0.80 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=l.43S+ZP*ZT/r for r>RC 
VC(r)=VO-K+r++n for r<RC 
VO= 393.84 MeV K= .28072 n=2.517 
VC(RINT)= 224.2 MeV 

FISSION-TKE= 201. MeV 
ASYMM. FISSION-TKE- 163. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.906 M&‘/Cm+*2 PROX-FACTOR= 29.47 MeV 
L-RLD= 51 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 4.37 M&/Z**2 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: -46.0 TARGET: -65.2 
COMPOUND NUCLEUS: 80.3 

FUSION RELATED PARAMETERSI 
R-BARRIER=l2.19 fm V(RB)= 234.2 MeV 
Q-VALUE- -191.5 Met.’ 
L-C:RITICAL= 102. 

1.0 181 47 0.21 7815 10.2 333.3 0 0 
2.0 362 93 0.42 llO54 14.5 235.7 0 0 
3.0 543 140 0.63 13542 17.7 192.5 0 0 
4.0 724 187 0.W 15642 20.4 166.7 0 0 
4.5 815 210 0.94 16W3 21.7 151.1 0 0 

5.0 9C5 234 1.04 17493 22.9 149.1 61 234 
5.5 996 237 1.15 18349 24.0 142.1 116 745 
6.0 lo86 280 1.25 19167 25.0 136.1 152 1169 
6.5 1177 304 1.35 lw53 26.1 130.7 181 1527 
7.0 1267 327 1.46 20708 27.0 126.0 206 183) 

7.5 1358 351 1.56 21428 28.0 121.7 228 2100 
8.0 1444 374 i.67 221U 28.9 117.9 248 2332 
8.5 1539 397 1.77 22ai-7 29.8 114.3 267 2537 
9.0 1629 421 1.88 23194 30.7 111.1 284 2719 
9.5 1720 444 1.94 24141 31.5 LOB.2 ml 2881 

10.0 1810 467 2.W 24771 32.3 lC6.4 316 3028 
10.5 1901 491 2.19 2538b a.1 102.9 331 3160 
11.0 1991 514 2.29 15987 33.9 loo.5 345 3280 
11.5 iw2 537 2.w) 26575 34.7 98.3 399 3390 
12.0 2172 561 2.m 27150 35.4 96.2 372 3491 

13.0 2353 648 2.71 28264 3b9 92.5 397 3669 
14.0 253) 654 2.%?29341 38.2 89.1 421 3821 
15.0 2715 701 3.13 30379 39.6 86.1 443 3954 
16.0 2896 744 3.33 31381 4o.9 83.3 161 4U9 
17.0 377 794 3.51 32358 42.1 80.8 4B 4171 

18.0 3258 841 3.75 DX5 43.4 78.6 50) 4262 
19.0 34W 88B 3.96 34227 U.6 76.5 523 4343 
20.0 3620 935 4.17 8125 45.7 74.5 541 U16 
a.0 4525 1168 5.21 39323 51.1 66.7 624 4693 
30.0 5430 14o2 6.25 43133 56.0 60.9 697 4877 

35.0 633 1634 7.29 46451 60.5 56.3 763 5009 
40.0 7740 1869 8.34 499S 64.6 52.7 823 5107 
45.0 8145 2lo3 9.38 53036 69.6 49.7 880 5184 
50.0 9050 2337 10.42 $5978 72.3 47.1 m  5245 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 135.2 18.0 22.4 312 593 331 742 13.87 0. 4 16 1.2 4 

414 101.7 20.1 39.2 537 459 528 398 7.36 720. 4 16 1.5 6 
536 83.8 18.4 48.1 715 371 674 301 5.61 782. 4 16 1.7 7 
494 71.8 16.6 54.1 867 310 793 256 4.71 810. 5 23 1.9 9 
459 63.0 15.0 58.5 loo2 265 W5 225 4.14 697. 6 25 2.1 11 

428 56.2 13.6 61.9 1127 231 986 203 3.74 553. 7 28 2.3 13 
402 50.8 12.5 M.6 1244 z(u 1070 186 3.43 1012. 8 30 2.4 14 
378 46.4 11.5 M.8 1% 183 1149 173 3.19 lM6. 8 32 2.6 16 
357 42.7 10.6 68.6 MU 165 lZ4 163 3.00 1124. 9 34 2.7 17 
339 99.6 9.9 70.2 1569 151 1296 154 2.93 1181. 10 34 2.9 18 

321 36.9 9.3 71.6 1671 139 1366 146 2.69 1232. 10 38 3.0 20 
306 34.5 8.7 72.7 I772 128 1434 140 2.57 ma. 11 40 3.1 21 
252 32.4 8.2 73.8 1872 119 lJo0 134 2.47 1243. 11 42 3.3 22 
279 30.6 7.8 74.7 1970 111 1566 129 2.37 1391. 12 43 3.4 24 
268 29.0 7.4 75.5 iQ68 104 lb30 124 2.29 1445. 12 45 3.5 23 

247 26.2 6.7 76.9 2260 93 1756 116 2.14 1561. 13 48 3.7 Z7 
229 23.9 6.1 78.0 2451 83 1880 110 2.I 1656. 14 51 3.9 27 
214 22.0 5.6 79.0 2&B 76 2001 IO4 1.92 1749. 16 54 4.1 32 
201 20.3 5.2 79.8 2827 69 2122 100 1.83 1848. 17 57 4.3 34 
189 18.9 4.9 80.5 3013 64 2241 95 1.76 1945. 18 60 4.4 36 

178 17.7 4.5 81.1 3199 59 2359 ?2 1.69 2o49. 19 63 4.6 37 
169 16.6 4.3 81.7 w 95 2476 88 1.43 21422. 19 66 4.8 39 
160 15.7 4.0 82.2 3568 52 2592 85 1.57 2233. 20 69 4.9 41 
Ia 12.2 3.1 s3.9 4486 39 3165 74 1.37 2681. 25 P 5.7 49 
107 10.0 2.6 65.0 5.39% 32 37-B 66 1.22 3lM. 30 95 6.3 56 

91 8.5 2.2 85.8 &3o9 26 4286 61 1.12 3503. 35 107 6.9 
80 7.3 1.9 86.3 7217 23 4m9 56 1.m 3872. 39 119 7.4 
71 6.5 1.7 86.8 8125 20 5386 u 0.97 42s. u 130 7.9 
64 5.8 1.5 87.1 9052 18 5934 30 0.91 4%4. 49 141 8.4 

J dn In du w f&v lkv - I,‘ lhv -WV- hV - 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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********+**+***lt+*******************************~~~~ 
u391 IS1 Ta on 92 MO 

PARAMETERS INDEPENDENT GF BOMBARDING ENERGY 
------------------------------------------- 

ATOMIC NUMBERS: ZP= 73. ZT= 42. ZC=ilS. 4 ) 
NEUTRON NUWBERS: NP=lGS. NT= 50. NC=158. 

AP**l/S= 5.657 AT**l/S= 4.514 ELSCAT (30 des 
REDUCED MASS NUMBER= 41. GO AP+AT=AC=27:3. 

INTERACTION RADIUS RINT=14.16 fm HO= 1.39 fm 

MATTER HALF-DENSITY RADII Cfal: 
UP= b.47 CT= 5.00 CT+CP=11.47 c= 2.82 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 6.42 RT= 5.20 

CUULOMR RADII tfml: 
RCP= 6.35 RCT= 5.08 RC=RCP+RCT=ll.43 

HSS-COULOMB POTENTIAL [MeVl: 
VC(r )=1.438+ZP*ZT/r for r>RC 
vc ( P ) =vo-K*r+*” for r<RC 
VO= 541.Y7 MeV K= .38266 n=2.46,8 
VC(RINT)= 311.4 MeV 

FISSION-TKE= 241. M&J 
ASYMW. FISSION-TKE= 223. wev 

LIQUID DROP PARAMETERS: 
GAMMA= 0.910 MeV/fs*i2 PROX-FACTOR= 32.25 MeV 
L-RLD= 8 (ROTATING LIGUIG DROP LIMIT) 
ST I FFNES!! PARAWETER C= 3.4G MeV/Za*Z 

MASS EXCESSES CWeV/c+cZl: 
PROJECTILE: -46.0 TARGET: -87.5 
c’OWPGUND NUCLEUS: 171.9 

FUS:ION RELATED PARAMETERS: 
R-HARRIER=12.63 fm V(RB)= 325.5 WeV 
O-VALUE= 
L-C.RITIC~L:3~y wev 

wu Elm EC8 m  P k ETA liW50#1soNs(pEIIWi.P W-iTEP-WRQTEFMXElA’ WI E-WEil-ENlWlul 
___- -------_--___ -- - 

1.0 181 61 O.?o ml5 13.3 482.8 0 0 
2.0 362 122 0.39 11054 18.9 341.4 0 0 
3.0 543 lgl 0.59 Is42 23.1 278.7 0 0 
4.0 721 244 0.78 15642 26.7 241.4 0 0 
4.5 815 274 0.88 lb993 28.3 227.6 0 0 

5.0 505 305 0.98 17493 29.8 215.9 0 0 
5.5 996 235 l.ca 19349 31.3 295.9 118 452 
6.0 108b 3bb 1.18 19167 32.7 197.1 178 942 
6.5 1177 396 1.27 19953 34.0 189.4 223 1356 
7.0 1267 427 1.37 m7oB 35.3 182.5 2t4 1711 

7.5 1358 457 1.47 21438 36.5 176.3 292 ml8 
8.0 1448 4m 1.5722144 37.7 lm.7 321 2-237 
8.5 1539 518 1.M pe29 38.9 165.6 348 2524 
9.0 lb29 549 1.76 23494 40.0 NO.9 372 273S 
9.5 1720 519 I.86 24141 41.1 156.6 396 2923 

10.0 1810 610 1.96 24771 42.2 152.7 418 30% 
10.5 1991 b40 2.06 mmb 43.2 149.0 4m 324b 
11.0 1991 671 2.15 25937 44.2 145.6 458 3235 
11.5 2082 701 2.2, 24.575 45.2 142.4 477 3512 
12.0 2172 732 2.35 22150 4b.2 139.4 496 3629 

13.0 m53 793 2.8 m2u 48.1 133.9 530 3335 
14.0 25% 854 2.74 29341 49.9 129.0 553 4012 
15.0 2715 915 2.94 m379 51.7 124.7 594 4145 
16.0 2896 976 3.13 31381 53.4 120.7 621 4293 
17.0 3077 1037 3.33 32358 55.0 117.1 651 u17 

18.0 3259 1093 3.53 = %A 113.8 Am 4322 
10.0 3439 1159 3.72 34227 5B.2 110.8 704 4b15 
20.0 3620 1229 3.92 3x5 39.7 108.0 729 4700 
25.0 4525 1525 4.90 39323 bb.7 96.6 842 Xi21 
30.0 543fJ 1930 5.88 43123 73.1 68.1 942 52% 

3.0 b’E3 2135 A.86 4&51 78.9 81.6 1033 5387 
40.0 7240 2440 7.m 499% 84.4 76.3 1116 5502 
45.0 8145 2745 8.81 53Wb 89.5 72.0 1193 5591 
so.0 5mo 3mo 9.79 55978 94.3 68.3 1265 %A2 

0 180.0 130.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

0 189.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 120.5 30.5 29.7 325 671 X29 769 IO.20 0. 0 0 0.9 2 
0 95.8 29.1 42.1 951 535 514 510 6.79 0. 0 0 1.3 5 
0 80.8 24.9 49.6 735 442 655 409 5.43 0. 5 21 1.6 8 
0 70.2 22.2 54.9 ~2 

0 62.3 20.0 54.9 l&33 
0 56.0 18.2 62.0 1163 
0 50.9 16.6 b4.5 1294 
0 4b.7 15.4 bb.6 1400 
0 43.2 14.2 b8.4 1511 

0 40.2 13.3 69.9 1619 
0 37.5 12.4 71.2 172$ 
0 35.2 11.7 72.4 1828 
0 33.2 11.1 73.4 1930 
0 31.4 10.5 74.3 2&a 

375 771 351 4.M 0. A 25 1.9 10 

324 869 312 4.14 0. A 27 2.1 12 
285 mb 281 3.77 0. 7 36 2.3 14 
M 10% 2b2 3.49 0. 8 32 2.5 lb 
z2p 1lW 245 3.25 0. 9 34 2.7 18 
208 1179 230 3.Ob 0. 9 36 2.8 20 

191 1245 218 2.99 0. 10 38 3.0 21 
176 13@ 299 2.76 0. 10 40 3.1 23 
143 1369 199 2.M 0. 11 42 3.3 25 
152 1429 191 2.53 0. 11 u 3.4 26 
142 1487 184 2.44 0. 12 16 3.5 28 

0 28.3 9.5 75.8 2227 1% l&W I72 2.28 0. 13 49 3.8 31 
0 25.8 8.6 77.1 2421 113 1710 lb2 2.15 0. 14 52 4.0 34 
0 23.7 7.9 78.1 2b13 102 1817 153 2.04 0. 15 56 4.2 36 
0 21.9 7.3 79.0 28M 94 1922 Mb 1.94 0. lb 98 4.4 39 
0 20.4 6.8 W.8 2991 86 2026 140 1.1 0. 17 Al 4.6 41 

0 19.1 6.4 Bu.5 3179 80 2128 134 1.79 0. 18 44 4.8 43 
0 17.9 6.0 81.1 3365 74 2228 132 1.72 0. 19 A7 5.0 4b 
0 lb.9 5.7 81.6 3551 A9 2328 125 1.66 0.m m  5.2 48 
0 13.1 4.4 83.5 4473 52 2818 14% 1.U 0. 25 84 6.0 SB 
0 10.7 3.6 84.7 5388 42 3295 97 1.28 0. 29 96 6.7 bb 

0 9.0 3.0 85.5 As0 35 37b4 88 1.17 0. 34 lop 7.3 
0 7.8 2.6 86.1 7210 m  4227 82 l.al 0. 8 123 7.9 
0 6.9 2.3 86.5 8119 26 1686 76 1.01 0. 43 132 8.5 
0 6.2 2.1 86.9 9027 23 5141 72 0.96 0. 47 143 9.0 

*392 181 Ta on 108 As 

PARAMETERS INUEPENDENT OF BOMSARGING ENERGY 
_------_---------_______________________--- 

ATOWIC NUMBERS: ZP= 73. ZT= 47. ZC=lZO. 4 ) 
NEUTRON NUMBERS: NP=lOS. NT= 61. NC=16Y. 

AP*rl/3= 5.657 ATx+l,S= 4.762 ELSCAT <36 des 
REDUCED MASS NUWBER= 67. h4 AP+AT=AC:=289. 

INTERACTIGN RADIUS RINT=14.43 f,,, RO= 1.38 fm 

MATTER HALF-DENSITY RAUII Cfml: 
CP= 6.47 CT= 5.32 CT+CP=11.79 := 2.92 

EWUIVALENT SHARP SURFACE RADII Cfm,: 
HP= 6.62 RT= 5.50 

CGULDMB RADII Cfn,: 
RCP= 6.35 RCT= 5.34 RC=RCP+RCT=11.69 

RSS-C.OULOWB POTENTIAL T”eV,: 
VC(r)=1.438rZP*ZT/r for r>RC 
VC( r ) =vo-Y+r*+n for r<RC 
VG= 593.77 WeV K= .40888 n=2.4!57 
VC(RINT)= 342.0 MeV 

FISSION-TKE= 255. MeV 
ASYMW. FISSION-TKE= 243. MeV 

LIGUID DROP PARAWETERS: 
GAMMA= 0.903 WeV,fm*x2 PROX-FACTOR= 33.13 WeV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAWETER C= 3.09 WeV,Z++Z 

WASS EXCESSES LMeV,c+rZ,: 
PROJECTILE: -46.0 TARGET: -87.6 
COMPOUND NUCLEUS: 213.4 

FUSION RELATED PARAMETERS: 35.0 bm 2367 6.92 4bb51 87.5 91.3 1168 sbO2 0 8.9 3.3 85.5 6299 36 3515 w 1.19 0. 33 109 
R-BARRIER=l2.85 fa 

7.5 
V(RB)= 356.7 WeV 40.0 730 2m 7.91 499m 93.6 a.4 lab1 5719 0 7.7 2.9 86.1 7209 313938 

G-VALUE= 
911.10 0. 38 im 8.1 

-347.0 wev 45.0 8145 3044 8.W SS3b 99.2 80.5 1349 ml1 0 
L-CRITICAL= 0. 

A.8 2.6 86.6 8118 27 4S7 85 1.03 0. 42 132 8.6 
50.0 9050 3382 9.W 55978 104.6 76.4 1431 588) 0 6.1 2.3 86.9 9026 24 4771 81 0.97 0. 46 143 9.2 

181 Ia on 108 k 181 Ta 01 108 k 

--------------- ---I--__------~ -- 
R/u ELM EOI EawC , k ETA LlWEo8WUScpaCW-l.P W-LTEP-U’El-QTEWlXElA’ 1W E-ERE#-BlTm)BLT 
_____-___--__---_____-_____-______________________- 

1.0 181 6s 0.20 7815 14.8 540.2 0 0 
2.0 362 135 0.40 1ic64 20.9 382.0 0 0 
3.0 543 2lU 0.59 13512 25.6 311.9 0 0 
4.0 724 271 0.79 I%42 29.6 270.1 0 0 
4.5 815 3M 0.89 lb593 31.4 254.7 0 0 

5.0 905 33 0.99 17493 33.1 241.6 0 0 
5.5 996 372 1.09 18319 34.7 230.4 141 327 
6.0 1086 404 1.19 19167 36.2 220.6 207 lW1 
6.5 1177 440 1.29 19953 37.7 211.9 254 14!D 
7.0 1267 473 1.38 20700 39.1 204.2 297 1821 

7.5 1353 507 1.48 214m 40.5 197.3 333 2137 
8.0 1448 541 1.58 221U 41.8 191.0 3bb 2413 
8.5 1535’ 575 1.68 22829 43.1 185.3 3% 2b57 
9.0 lb29 4@9 1.78 23494 U.4 180.1 423 2874 
9.5 1729 b43 1.88 24141 45.6 175.3 450 3p67 

10.0 1810 676 1.98 24771 16.8 170.8 474 3241 
10.5 1901 710 2.m mcsb 47.9 lbb.7 4% 3399 
11.0 1991 7U 2.18 29987 49.1 162.9 520 m42 
11.5 MB2 779 2.27 24375 50.2 159.3 541 3673 
12.0 2172 812 2.37 27150 51.2 156.0 542 3793 

13.0 2253 879 2.57 B2bb 53.3 149.8 441 IOU, 
14.0 2534 947 2.77 29341 55.4 lU.4 638 4187 
15.0 2715 1015 2.97 3w79 57.3 139.5 An 4344 
16.0 28% 1032 3.16 31354 59.2 135.1 7Ob 4492 
17.0 3077 lls0 3.36 32359 61.0 131.0 737 4bcQ 

18.0 3258 1218 3.Sb 333t6 62.8 127.3 7b8 4711 0 18.8 7.0 80.6 3176 82 2014 150 1.81 0. 18 65 4.9 49 
19.0 3439 1285 3.76 34227 MS 123.9 797 48@ 0 17.7 6.6 81.2 3363 76 2107 14S 1.75 0. 19 48 5.1 51 
20.0 3bm 1353 3.~ 35125 66.2 120.8 835 4a5ti 0 lb.7 6.2 81.7 3549 71 2200 149 1.69 0. 20 m  5.3 53 
25.0 4525 1691 4.94 39323 74.0 108.0 953 5225 0 12.9 4.8 83.5 4471 54 2649 121 1.Y 0. 24 94 6.1 b4 
30.0 5433 2029 5.93 43133 81.0 98.6 1066 w5 0 10.6 3.9 84.7 5397 43 3cw 108 1.31 0. 29 97 6.8 73 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 189.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 139.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

0 180.0 181.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 117.0 36.1 31.5 318 Am 310 811 9.87 0. 0 0 0.8 2 
0 93.7 31.8 43.1 544 542 491 556 6.74 0. 3 18 1.3 5 
0 W.3 27.8 50.4 72% 448 629 )50 5.U 0. 5 22 1.6 8 
0 69.0 24.7 55.5 886 ml 740 388 4.69 0. b 25 1.9 11 

0 61.3 22.1 59.4 1029 330 835 34b 4.18 0. 6 28 2.1 13 
0 55.1 20.1 b2.4 1158 299 919 315 3.81 0. 7 30 2.3 16 
0 50.2 18.3 44.9 1279 259 9% 291 3.52 0. 8 32 2.5 18 
0 16.1 lb.9 67.0 13% 234 lOb4 272 3.29 0. 8 35 2.7 20 
0 42.6 15.7 b9.7 1507 212 1130 25b 3.10 0. 9 37 2.9 22 

0 39.6 14.6 70.2 1615 195 1192 243 2.94 0. 10 39 3.0 24 
0 37.0 13.7 71.5 1721 180 1252 232 2.80 0. 10 41 3.2 2b 
0 34.8 12.9 72.6 1824 lb7 1310 222 2.68 0. 11 42 3.3 28 
0 32.8 12.1 73.6 192b 15S 13bb 213 2.!B 0. 11 U 3.5 29 
0 31.0 11.5 74.5 2027 145 i4m 205 2.48 0. 12 4b 3.6 31 

0 28.0 10.4 76.0 2224 129 1526 192 2.32 0. 13 49 3.8 34 
0 25.5 9.5 77.2 2418 lib lb28 181 2.18 0. 14 53 4.1 38 
0 23.4 8.7 78.3 2610 105 U27 171 2.07 0. 15 B 4.3 41 
0 21.7 8.1 79.2 BOO 96 1824 lb3 1.97 0. lb 39 4.5 43 
0 20.2 7.5 w.9 2989 8s 1920 156 1.89 0. 17 62 4.7 46 
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46393 181 Ta cm 140 Ce 

_________________-__----------------------- 
PARAMETERS INDEPENDENT GF BOMBARDING ENERGY 
---________----___------------------------- 

ATOMIC NUMBERSI ZP= 73. ZT= 58. ZC=131.( ) 
NEUTRON NUMBERS: NP=lOS. NT= 82. NC=190. 

AP**1/3= 5.657 AT**l/3= 5.192 ELSCAT C50 dee 
REDUCED MASS NUMBER= 78.94 AP+AT=AC-321. 

INTERACTION RADIUS RINT-14.89 fm HOP 1.37 fm 

MATTER HALF-DENSITY RADXI Efm3: 
CP= 6.47 CT= 5.87 CT+CP=12.35 F- 3.08 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 6.62 RT- 6.04 

COULOMB RADII Cfnl: 
RCP= 6.35 RCT= 5.82 RC-RCP+RCT=12.17 

BSS-COULGHB POTENTIAL CMeV3: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VC(r)=VO-K*r*+n for r<RC 
VO- 705.04 MeV K= .45451 n-2.443 
VC(RINT)= 408.9 MeV 

FISSION-TKE= 291. HcV 
ASYPIM. FISSION-TKE= 287. ncv 

LIQUID DROP PARAMETERS: 
GAMMA= 0.894 &V/fm**2 PROX-FACTOR= 34.61 MeV 
L-RLD= 0 (ROTATING LXQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2.6s MeV/Z++2 

MASS EXCESSES LMrV/c**23: 
PROJECTILE: -46.0 TARGET: -88.2 
COMPGUND NUCLEUS: 307.7 

FUSION RELATED PARAMETERS: 
R-BARRIER=lB.Zl fm V(RB)* 426.2 MeV 
Q-VALUE= -441.9 MeV 
L-CRITICAL= 0. 

1.0 181 79 0.19 7815 17.3 bbb.7 0 0 
2.0 362 158 0.39 1105( 24.4 471.4 0 0 
3.0 543 237 0.58 13542 29.9 ca4.9 0 0 
4.0 724 316 0.77 15642 34.5 533.3 0 0 
4.5 815 335 0.87 16593 3b.b 314.3 0 0 

5.0 905 395 0.97 17493 38.6 298.2 0 0 
5.5 996 434 l.Ob 18349 40.5 284.3 144 4@3 

0 180.0 180.0 0.0 0 
0 180.0 180.0 0.0 0 
0 180.0 180.0 0.0 0 
0 180.0 180.0 0.0 0 
0 180.0 190.0 0.0 0 

0 0 0 0.00 
0 0 0 0.00 

0. 0 0 0.0 0 
0. 0 0 0.0 0 

0 0 0 0.00 
0 0 0 0.00 

0. 0 0 0.0 0 
0. 0 0 0.0 0 

0 0 0 0.00 

0 0 0 0.m 
777 206 1177 12.01 
619 m  736 7.46 
510 Sl 590 5.87 
431 bb4 494 5.cQ 

373 762 43 4.43 
328 815 397 4.01 
292 918 366 3.70 
2b2 985 31 3.45 
238 1047 321. 3.24 

218 11% 304 3.07 
Zol 1161 289 2.92 
1% 1214 276 2.79 
174 1265 265 2.68 
lb2 1314 256 2.5B 

144 1409 ZIB 2.41 
119 1500 224 2.27 
117 1588 213 2.15 
107 lb74 2Q3 2.05 
98 1758 194 1.96 

91 18w) 186 1.88 
84 1921 179 1.81 
79 1001 173 1.75 
64 23% 150 1.51 
48 27M 134 1.35 

0. 0 0 0.0 0 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 3 17 0.9 3 
0. 4 21 1.3 7 
0. 5 25 1.7 10 

0. b 27 1.9 13 
0. 7 20 2.2 lb 
0. 8 32 2.4 19 
0. 8 24 2.6 21 
0. 9 37 2.8 24 

0. 9 39 2.9 26 
0. 10 40 3.1 28 
0. 11 42 3.3 31 
0. 11 u 3.4 33 

0 180.0 180.0 0.0 0 
0 116.2 49.0 2b.9 216 
0 99.1 41.0 40.4 4b7 
0 83.2 35.1 48.4 bb7 

6.0 10% 474 1.16 19167 42.3 272.2 232 954 
6.5 1177 513 1.26 19953 44.0 261.5 2R 1418 
7.0 1267 353 1.35 20106 45.7 252.0 346 1816 0 72.1 30.7 54.0 836 

7.5 1358 592 1.45 2luB 47.3 243.4 391 2161 0 63.8 27.4 58.1 985 
8.0 1448 b32 1.54 22144 48.8 235.7 431 2462 0 9.3 24.7 61.3 1120 
8.5 1539 671 1.M 22829 59.3 223.7 468 2728 0 32.1 22.5 64.0 1247 
9.0 lb29 710 1.74 23494 51.8 m.2 5O2 296.4 0 47.7 20.6 M.l 1367 
9.5 1720 750 1.83 24141 53.2 216.3 524 3176 0 u.1 19.1 68.0 1431 

10.0 1810 789 1.93 24771 54.6 210.8 564 33M 0 41.0 17.8 69.5 1592 
10.5 1901 829 2.w 25386 55.9 205.7 593 3538 0 38.3 lb.6 70.9 lb99 
11.0 lW1 868 2.12 25967 57.3 201.0 620 3694 0 35.9 15.6 72.0 1805 
11.5 m  908 2.22 2M5 1.6 1R.b 646 3gn 0 33.8 14.7 73.1 1908 
12.0 2172 947 2.32 27150 59.8 192.5 671 3968 0 32.0 13.9 74.0 ml0 

13.0 2353 1026 2.51 282M 62.3 184.9 719 41W 0 28.9 12.5 75.6 2iW 
14.0 isI4 llie 2.7029341 b4.6 178.2 7a 43% 0 26.3 II.4 76.9 2403 

0. 12 4b 3.5 35 

0. 13 49 3.8 39 
0. 14 U 4.1 42 
0. 15 36 4.3 46 
0. lb 59 4.5 49 
0. lb b2 4.7 52 

0. 17 65 4.9 53 
0. 18 67 5.1 58 
0. 19 70 5.3 61 
0. 24 84 6.2 73 
0. 28 96 6.9 8.4 

0. 32 108 7.6 

15.0 2715 1184 2.90 3@379 bb.9 172.1 8115 4570 0 24.1 10.5 77.9 2598 
16.0 2896 1263 3.09 31381 69.1 lbb.7 846 4m 0 22.3 9.7 78.8 2789 
17.0 3077 1342 3.28 32358 71.2 161.7 8M m  0 20.7 9.0 79.6 2979 

18.0 32% 1421 3.48 W303 73.3 157.1 Pzo 4970 0 19.4 8.4 86.3 3167 
19.0 3439 1500 3.67 34227 75.3 152.9 9% 5076 0 18.2 7.9 80.9 3395 
20.0 3620 1579 3.86 2323 77.2 149.1 990 5171 0 17.1 7.5 81.4 3511 
23.0 4525 1974 4.33 39323 86.3 133.3 1145 5531 0 13.3 5.8 83.4 4465 
30.0 WO 2348 5.79 43133 94.6 121.7 1231 5772 0 10.9 4.7 a.6 5382 

35.0 633 2763 6.76 4bb51 102.1 112.7 1404 5943 0 9.2 4.0 85.4 62% 40 3130 122 1.23 
40.0 7240 3158 7.72 49938 109.2 105.4 1517 b072 0 7.9 3.5 86.0 72% 
45.0 8143 352 8.69 53036 115.8 99.4 1622 6172 0 7.0 3.1 86.5 8115 

34 3490 113 1.14 0. 36 120 8.2 
30 w45 1% 1.07 0. 41 131 8.8 
n 41% loo 1.01 0. 45 142 9.3 50.0 5mo 3947 9.b5 597% 122.1 94.3 1721 6251 0 6.3 2.7 86.9 9iQ3 

46394 181 Ta on 154 Sm 

---_-_--------___-------------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

181 14 01 154 s 181 Ta M 154 Y  

EL/u ELM ECJI EQl/vC , k ElA u#Xsaw,3CfU3WYlW-tP W-LTEP-WEMlEFUlIElA’ TW E-EREN--ENTEWl8Ll 
_--l--__--_--_----__-- 

1.0 181 83 0.19 7815 18.2 712.7 0 0 0 180.0 186.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 362 lbb 0.39 llca 25.7 553.9 0 0 0 lm.o 18D.o 0.0 0 a 0 0 0.00 0. 0 0 0.0 0 
3.0 543 250 0.30 13542 31.5 411.5 0 0 0 183.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 724 333 0.77 15642 36.4 356.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 815 374 0.87 16593 38.6 336.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.0 905 416 0.96 17493 400.7 318.7 0 0 0 lm.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

ATOMIC NUBBERS: ZP= 73. ZT= 62. ZC=135. ( ) 
NEUTRON NUMBERS: NP=iOS. NT= 92. NC-200. 

April /3= 5.657 AT**l/S= 5.360 ELSCAT (58 dem 
REDUCED MASS NUMBER= 83.21 AP+AT=AC=335. 

INTERACTION RADIUS RINT=15.07 fm RO= 1.37 fm 

MATTER HALF-DENSITY RADII CfmlL 
CP= 6.47 CT= 4.09 CT+CP=l2.56 C= 3.14 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP- 6.62 RT= 6.25 

COULOMB RADII Cfml: 
RCP= 6.35 RCT= 6.00 RC=RCP+RCT=12.35 

BSS-COULOMB POTENTIAL CtlsVlr 
VC(r1=1.438cZP+ZT/r far r:>RC 
VC(r)-VO-K+r**n for r<#=zc 
VO= 742.91 t%+J K= .46699 n=2.441 
VC(RINT>= 431.8 Me’J 

FISSION-TKE- 303. nev 
ASYMM. FISSION-TKE= 301. McV 

LIQUID DROP PARAMETERS: 
GbMMA= 0.888 tleV/fm+*2 PROX-FACTGR- 35.00 MrV 
L-RLD= 0 (ROTATING LIQUID DROP LIl’lIT) 
STIFFNESS PARAMETER C= 2.55 M&/Z**2 

5.5 596 4% 1.06 18319 42.7 303.9 151 400 0 127.1 54.3 26.5 XQ 793 187 1279 12.36 0. 0 0 0.0 0 
6.0 1oBb 499 1.16 19167 U.6 290.9 24b 961 0 99.6 U.3 40.2 457 629 S 792 7.60 0. 3 17 0.8 3 
6.5 1177 541 1.25 19553 4b.4 279.5 313 1441 0 83.5 37.6 48.3 bS 518 531 623 5.97 0. 4 21 1.3 7 
7.0 1267 382 1.35 20708 48.1 269.4 368 1849 0 72.3 32.8 53.8 829 42% Mb 530 5.07 0. 5 24 1.6 11 

7.5 1358 b24 1.45 21)38 49.8 260.2 416 2203 0 64.0 29.1 58.0 979 379 740 469 4.49 0. 6 27 1.9 15 
8.0 I448 666 1.54 22144 51.5 252.0 459 2513 0 57.5 26.2 61.3 1115 333 821 425 4.07 0. 7 W 2.1 18 
8.5 1527 707 1.64 21829 53.1 2U.4 4W 27& 0 52.2 a9 63.9 132 296 893 392 3.75 0. 8 32 2.4 20 
9.0 lb23 749 1.73 23k94 54.6 237.6 u5 3024 0 47.9 21.9 bb.1 1362 2b7 958 263 3.49 0. 8 34 2.6 23 
9.5 1720 796 1.63 24141 56.1 231.2 569 3245 0 U.2 20.2 67.9 1477 242 1018 343 3.29 0. 9 36 2.8 26 

10.0 1810 832 1.93 24771 51.5 225.4 601 3444 0 41.1 18.8 69.5 1588 2x? 1075 325 3.11 0. 9 38 2.9 28 
10.5 I%1 874 2.02 m  59.0 219.9 b3.2 3617 0 38.4 17.6 70.8 1696 201 1128 3a9 2.96 0. 10 40 3.1 31 
I,.0 1991 915 2.12 2S5S7 64.4 214.9 MI 377? 0 36.0 lb.5 72.0 1802 189 1179 296 2.w 0. 20 42 3.3 33 
11.5 2a82 957 2.22 26575 61.7 210.2 689 3924 0 33.9 15.6 73.0 1905 176 1727 284 2.71 0. 11 u 3.4 35 
12.0 2172 998 2.31 27150 63.0 205.7 716 4W 0 32.1 14.7 74.0 2M)7 165 1275 273 2.61 0. 12 46 3.5 37 

13.0 ZE3 1082 2.51 28266 b5.b 197.7 764 4296 0 28.9 13.3 75.3 2207 146 1365 z55 2.u 0. 13 49 3.8 42 
14.0 2534 llb5 2.70 29341 68.1 190.5 814 m  0 26.3 12.1 76.8 2103 131 1452 240 2.36 0. 14 52 4.1 45 
15.0 2715 1249 2.89 3@379 70.5 184.0 859 4676 0 24.2 11.1 77.9 2597 118 1535 Ps 2.18 0. 14 S 4.3 49 
16.0 2896 1331 3.08 31381 72.8 178.2 902 4333 0 22.4 10.3 78.8 2788 108 1617 217 2.07 0. 15 59 4.5 53 
17.0 3l77 1415 3.18 32358 75.0 172.8 942 49bb 0 26.8 9.5 79.6 2978 W 16% 207 1.98 0. 16 61 4.7 56 

18.0 3258 14% 3.47 33305 77.2 168.0 982 5088 0 19.4 8.9 80.3 3166 92 1774 IW 1.90 0. 17 b4 4.9 59 
19.0 2439 191 3.M 34227 79.3 163.5 1019 5196 0 18.2 8.4 80.9 3333 86 1851 I?2 1.63 0. 18 67 5.1 62 
20.0 36ZQ 1664 3.85 35125 81.4 159.4 1055 5293 0 17.2 7.9 81.4 35)o 80 196 185 1.77 0. 19 m  5.3 65 
25.0 45i5 ZOBO 4.82 3W3 91.0 142.5 1221 5663 0 13.3 6.1 83.3 44b5 64 2292 160 1.53 0. n 85 6.2 78 
30.0 543 24% 5.78 43133 99.7 136.1 136b 5910 0 10.9 5.0 84.6 5382 48 2644 143 1.37 0. ia % 7.0 90 

a.0 6233 2912 6.74 4t451 107.7 120.5 1498 64% 0 9.2 4.2 65.4 6255 40 2w 131 1.25 0. 32 104 7.6 

MASS EXCESSES CHcV/c**23: 
PROJECTILES -46.0 TARGET: -72.1 
COMPOUND NUCLEUS: 354.3 

FUSION RELATED PARAMETERS: 
R-8ARR1ER~l3.35 fm V(RB)- 449.9 II& 
Q-VALUE- -472.4 MeV 
L-CRITICAL= 0. 

40.0 7240 3328 7.71 4w38 115.1 112.7 1618 6218 0 8.0 3.7 86.0 7205 35 3Z4 121 1.16 0. 36 119 8.3 
45.0 8145 3744 8.67 53036 122.1 106.2 1731 6321 0 7.0 3.2 84.5 8115 30 MS 113 1.08 0. 40 130 8.8 
30.0 WSO 4160 9.63 58978 128.7 100.8 1856 6403 0 6.3 2.9 86.9 9023 27 3583 1% 1.02 0. u 141 9.4 
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*395 181 Ta on 165 Ho 

___--_______________----------------------- 
PARAMETERS INDEPENDENT OF BGMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 73. i !T= 67. ZC=lOQ. ( ) 
NEUTRON NUMBERSC NP=lO8. NT= 98. NC=206. 

APax /3= 5.657 AT+Il/3= 5.485 ELSCCIT (65 des 
REDUCED HCISS NUtlBEh= 86.32 AP+AT=FIC=346. 

INTERACTION RADIUS RINT=l5.21 fm hQ= 1.36 fm 

MATTER HALF-UENSITY RADII Cfnl: 
CP= 6.47 CT= b.25 CT+CP=12.72 F= 3.18 

EQUIVALENT SHC)RP SURFACE RADII Cfml: 
RP= 6.62 hT= 6.41 

COULCUIB RADII Cfml: 
RCP= 6.35 RCT= 6.15 RC=hCP+RCT=lZ.Sl 

BSS-C:GULOMB POTENTIAL CMeVl: 
VC(r)=l.438cZP*ZT/r for r>hC 
VC(r)=VO-l(*r**n for r<RC 
VQ= 792.97 I4eV K= .48613 n=2.43? 
VC(RINT)= 462.5 MeV 

FISSION-TKE= 321. MeV 
ASYMM. FISSION-TKE= 321. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.8-O MeV/fm**2 PROX-FACTOR= 35.56 MeV 
L-RLD= 0 (ROTATING LIQUIU DRGP LIMIT) 
STIFFNESS PARAMETER C= 2.47 MeV/Z+*2 

MASS EXCESSES CMeV/c**Zl: 
PROJECTILEI -46.0 TARGET! -63.7 
C.GMPOUND NUCLEUS: 402.4 

FUSION RELC)TED PARAMETERS: 
R-BCIRRIER=l3.43 fm V(hB)= 482.7 MeV 
GI-VCILUE= -512.1 MeV 
L-C:RITICAL= 0. 

1.0 181 84 0.19 7815 18.9 TX).! 0 0 0 188.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 lb2 173 0.37 1x64 x.7 544.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
3.0 SM 259 0.56 13542 32.7 444.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 724 345 0.75 15642 37.8 w5.1 0 0 0 180.0 18o.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 815 388 0.84 lb593 40.0 363.0 0 0 

5.0 905 432 0.93 17493 42.2 344.4 0 0 
5.5 9% 475 1.03 lea9 44.3 328.4 lob 182 
6.0 lQ& 518 1.12 19167 46.2 314.4 229 776 
6.5 1177 561 1.21 19R3 48.1 m.1 3Qb 1277 
7.0 12b7 604 1.31 20x4 49.9 291.1 367 1m7 

7.5 133 b47 1.40 214s 51.7 281.2 410 2078 
8.0 1448 691 1.49 22144 53.4 272.3 4bb 24Qk 
8.5 1539 734 1.59 22829 55.0 w.2 508 2b91 
9.0 1629 m  1.6823494 5b.b 25b.7 547 294b 
9.5 1720 820 1.77 24141 58.2 249,9 5BI 3174 

10.0 1810 &3 1.87 24771 59.7 243.5 618 3379 
10.5 1901 906 1.96 a38b 61.2 237.7 Ml 3% 
11.0 1991 949 2.OS 25987 62.6 231.2 682 3733 
11.5 2Q@ 993 2.15 26!i75 b4.0 227.1 711 3881 
12.0 2172 I(136 2.24 27150 65.4 222.3 74Q 4O2S 

13.0 2353 1122 2.43 z82M bE.1 213.6 793 4278 
14.0 Tu 1x8 2.61 29341 70.6 as.8 844 4492 
15.0 2715 1255 2.80 rms 73.1 198.8 891 (678 
16.0 2s% 1381 2.99 31384 75.5 192.5 935 1810 
17.0 3077 1167 3.17 32558 77.8 18b.8 979 49gl 

18.0 3258 1554 3.9 333CS 80.1 181.5 IQ21 5110 
19.0 3439 164Q 3.55 31227 82.3 176.7 l&Q 5224 
20.0 3628 172b 3.73 35125 84.4 172.2 109s 5327 
25.0 4525 2158 4.67 39323 94.4 154.0 1272 5716 
30.0 5430 2589 5.60 431a lM.4 140.6 1425 5975 

35.0 6335 3Q21 6.53 4bb51 111.7 130.2 1561 blbQ 
40.0 7240 3453 7.47 49938 119.4 121.8 1bW b299 
45.0 8145 3881 8.w) %7@ 126.6 114.8 1eoB b407 
50.0 9050 4316 9.33 55978 133.5 loB.9 1918 b493 

0 180.0 180.0 0.0 0 

0 lW.0 180.0 0.0 0 
0 144.4 66.0 17.8 95 
0 107.9 50.3 36.0 374 
0 89.3 42.0 45.4 597 
0 76.8 36.3 51.6 779 

0 67.7 32.1 1.2 938 
0 6o.b 28.7 59.7 loB0 
0 54.9 2b.l a.5 1212 
0 50.2 23.9 b4.9 1336 
0 (6.3 22.0 66.8 1454 

0 43.0 20.5 be.5 I%7 
0 40.1 19.1 69.9 1677 
0 37.6 17.9 71.2 1784 
0 35.4 lb.9 72.3 1889 
0 33.5 15.9 73.3 1992 

0 33.1 14.4 74.9 2194 
0 27.4 13.1 76.3 2392 
0 25.2 12.0 77.4 2587 
0 23.2 11.1 78.4 2779 
0 21.6 10.3 79.2 i9b9 

0 20.2 9.6 79.9 3158 
0 18.9 9.0 so.5 3344 
0 17.8 8.5 81.1 3533 
0 13.8 6.6 83.1 44b0 
0 11.3 5.4 84.4 5378 

0 9.5 4.5 85.2 6291 
0 8.2 3.9 85.9 ml 
0 7.3 3.5 86.4 8112 
0 6.5 3.1 86.8 5021 

0 0 0 0.00 0. 0 0 0.0 0 

0 0 0 0.m 0. 0 0 0.0 0 
980 94 2ww.m 0. 0 0 0.0 0 
708 319 961 8.63 0. 3 lb 0.4 0 
58Q 480 721 b.45 0. 4 20 1.1 5 
488 64% bQ1 5.38 0. 5 24 1.5 9 

4% 705 524 4.71 0. 6 27 1.8 13 
368 791 474 4.24 0. 7 29 2.0 lb 
326 at4 434 3.m 0. 7 n 2.3 28 
293 933 (01 3.61 0. 8 34 2.5 22 
266 994 378 3.38 0. 9 lb 2.7 25 

243 IQ51 357 3.19 0. 9 38 2.8 28 
223 llo4 34o 3.03 0. IQ w) 3.0 30 
207 1155 324 2.W 0. 10 42 3.2 33 
192 12Q3 II 2.78 0. 11 44 3.3 35 
180 12% 299 2.67 0. 11 45 3.5 37 

159 134Q 279 2.49 0. 12 49 3.8 42 
142 1424 262 2.Y 0. 13 52 4.0 4b 
128 15Qb 248 2.22 0. 14 55 4.3 50 
117 1585 2% 2.11 0. 15 58 4.5 53 
108 Mb2 226 2.m 0. lb 61 4.7 57 

100 173Q 217 1.93 0. 17 b4 4.9 60 
93 1812 209 1.8b 0. 18 67 5.1 b3 
87 ia 291 1.m 0. 19 m 5.3 bb 
65 2236 174 1.56 0. 23 83 6.2 m 
52 2574 155 1.39 0. 27 95 6.9 92 

U 2902 141 1.26 0. 32 107 7.6 
37 3224 131 1.17 0. 3b 119 8.2 
33 3340 la 1.09 0. (0 lr) 8.8 
29 3852 115 1.M 0. 44 141 9.4 

#396 181 Ta on 181 Ta 

-----------------_------------------------- 

PARAMETERS INDEPENDENT OF BOMBCIRDING ENERGY 
---__-_----------___-~----~~~~~~~~~~~~~~~~~ 

ATGMIC NUMBERS: ZP= 73. ZT= 73. ZC=146.( ) 
NEUTRON NUMBERSa NP=108. NT=lCI8. NC=Zlb. 

INTERACTION RADIUS RINT=15.39 fm HO= 1.36 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= c1.47 CT= 6.47 CT+CP=12.94 C= 3.24 

EPUIVALENT SHARP SUhFACE RCIUII [fml: 
HP= 6.62 RT= 6.62 

COULOtlB RCIDII Cfml: 
RCP= 6.35 hCT= 6.35 RC=RCP+RCT=12.71 

BSS-COULOMB POTENTICIL CMeVl: 
VC(r)~l.438*ZP*ZT/r for r>hC 
VC(r)=VO-Krrccn for r<hC 
VO= 850.31 MeV Km .50227 ne2.438 
VC(RINT)= 497.8 MeV 

FISSIGN-TKE- 343. MeV 
ASYMM. FISSION-TKE- 343. MeV 

LIQUID DRGP PARHETERSr 
GllHMA= 0.888 MeV/fn++2 PROX-FACTOR= 36.12 MeV 
L-RLD= 0 (ROTATING LIQUID DROP LIHIT) 
STIFFNESS PCIRAMETER C- 2.36 MeV/Z*+Z 

MASS EXCESCiES CtleV/crr2lr 
PROJECTILE: -46.0 TARGET: -46.0 
CGt’WOUND NUCLEUS: 466.6 

FUSION RELATED PARAMETERS: 
R-BARRIER-13.56 fm V(RB)= 520.3 t4eV 
Q-VALUE- -558.6 MeV 
L-CRITICAL- 0. 

181 11 o(1 181 la 181 la 01 181 la 

- -----__ 
a/u Eua Fm annc , k EIA lJRIWWtsonSP-OlCP+P ~-llLPLPE7QT&PUEElA’ TAU EfRDl+NElPltLT 
- ~-_I- ------------- 

1.0 181 91 0.18 7815 19.8 819.1 0 0 0 lm.o im.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 362 181 0.9 11051 28.0 593.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 543 272 0.55 13542 34.3 484.5 0 0 0 im.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 724 lb2 0.73 15b42 39.6 419.6 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 815 4O7 0.82 16993 42.0 395.6 0 0 0 i80.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 905 453 0.91 17493 u.3 375.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 9% 498 l.w lw49 46.4 357.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
6.0 1086 543 1.09 19167 48.5 342.6 214 617 0 11b.l 58.0 32.0 304 782 233 1187 9.92 0. 2 15 0.0 0 
6.5 1177 588 1.18 199%3 50.5 329.1 pl 11U 0 94.6 47.3 42.7 541 b36 429 839 6.99 0. 4 19 0.8 3 
7.0 1267 b-34 1.27 2OMB 52.4 317.2 372 159b 0 80.9 40.4 49.6 734 533 562 685 5.70 0. 5 2.7 1.3 8 

7.5 1358 679 1.34 21138 54.2 a.4 43Q 1987 0 70.9 35.5 54.5 VW 457 ME 593 4.93 0. b 2b l.b I2 
8.0 1448 724 1.452214 5b.o 296.7 481 2329 0 b3.3 31.7 58.3 1049 399 757 531 4.41 0. 6 29 1.9 15 
8.5 1539 769 1.95 22819 57.7 287.8 527 2&31 0 57.3 28.6 bl.4 1185 353 833 18J 4.M 0. 7 31 2.2 19 
9.0 1629 815 1.64 23494 59.4 279.7 569 2899 0 52.3 2b.2 43.8 1312 317 901 449 3.72 0, 8 33 2.4 22 
9.5 1720 860 1.73 24141 61.0 272.2 609 3139 Q 48.2 24.1 65.9 1433 287 9b3 42a 3.40 0. 8 34 2.6 25 

10.0 1810 9C6 1.82 24771 b2.b 2b5.3 b4b 3E6 0 u.7 22.3 67.7 1549 261 lcm, 3% 3.28 0. 9 38 2.8 28 
10.5 1901 950 1.91 25)86 M.1 259.0 681 3950 0 41.6 20.8 69.2 1660 240 1073 375 3.12 0. 10 4Q 2.9 31 
11.0 1991 99b 2.00 25981 65.6 253.0 714 3728 0 37.0 19.5 70.5 1769 222 1123 358 2.97 0. 10 41 3.1 33 
11.5 it@ lo)1 2.09 2bS75 67.1 247.4 74b 30#) 0 36.7 18.4 71.6 18m 206 urn 343 2.84 0. I1 43 3.3 3b 
12.0 2172 1086 2.18 2715Q 68.6 242.2 nb )038 0 34.7 17.3 72.7 1979 192 1216 329 2.73 0. 45 3.4 11 38 

13.0 2353 1177 2.36 28266 71.4 232.7 u34 u)l 0 31.2 15.6 74.4 2183 110 306 2.54 I3Q3 0. 12 48 3.7 43 
14.0 2534 12b7 2.55 29341 74.1 m.3 me 452b 0 28.3 14.2 75.8 2382 152 1385 288 2.39 0. 13 52 4.0 47 
15.0 271s 1358 2.73 p(Ip 7b.7 216.7 939 472i 0 2b.o 13.0 n.0 25m 137 1463 272 2.24 0. 14 56 4.2 51 
16.0 2% 1449 2.91 3lrY 79.2 209.8 961 46% 0 24.0 12.0 78.0 2771 125 1539 259 2.15 0. 15 58 4.4 55 
17.0 3077 1539 3.09 32356 81.6 203.5 lQ33 5442 0 22.3 11.1 7&9 2962 115 247 2.05 1612 0. lb 61 4.7 59 

18.0 3258 lb29 3.27 p305 84.0 197.8 1077 5176 0 20.8 10.4 79.6 3152 106 237 1.97 lb84 0. 17 64 4.9 62 
19.0 3439 1720 3.45 34w a.3 192.5 1119 57% 0 19.5 9.8 80.2 334~ w 17s4 za 1.89 0. 18 M 5.1 M 
20.0 lbm 1810 3.M 35125 88.5 187.6 1160 54o4 0 18.4 9.2 80.8 398 92 1873 2ZQ 1.83 0. 19 69 5.3 69 
25.0 625 2163 4.54 39lZ W.0 167.8 1315 5813 0 14.2 7.1 82.9 44% 69 2156 1W 1.58 0. 23 82 6.1 83 
W.0 543 2715 5.45 131s lW.4 153.2 1508 6086 0 1l.b 5.8 84.2 5375 56 2473 170 1.41 0. 27 55 6.9 96 

35.0 b335 3168 6.36 466.51 117.1 141.8 lb55 6281 0 9.8 4.9 85.1 b289 46 2781 154 1.28 0. 31 107 7.6 
40.0 7240 3620 7.27 499s 125.2 132.7 1790 b427 0 8.5 4.2 83.0 1200 40 3x3 143 1.19 0. 8.2 Ill8 
45.0 816 4073 8.18 saw 132.8 125.1 1915 b54Q 0 7.5 3.7 EA.3 8110 35 3379 134 1.11 0. 39 8.8 129 
50.0 9050 4528 9.O9 S978 MO.0 118.7 2w1 &?I 0 6.7 3.3 86.7 9019 31 3670 I.@ 126 0. 43 110 9.4 

---I------- 
mvtu mu mu - mwc l/h - I J ek du dudu mu mu mu -- MS tw -ilrv- mu -- 

---- 

PpRaDcTlLE T=lacal ~(ROIwUrrnsrSrm OPQYRmPOIWl~Cf~l=iM Bow 181 11 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

+**********C*I*****e***e*************************~ 
Y397 181 TP on 197 Au 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 73. ZT= 79. ZC=152. ( ) 
NEUTRON NUMBERS: NP=lOO. NT=ll8. NC=226. 

AP**l/3= 5.657 AT**l/S= 5.819 
REDUCED P(ASS NUMBER= 94.33 AP+AT==AC=378. 

INTERACTION RADIUS RINT=lS.57 fm RG= 1.34 fm 

MATTER HALF-DENSITY RADII tfnl: 
CP= 6.47 CT= 6.6Y CT+CP=13.15 E= 3.29 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 6.62 RT= 6.83 

CUULOMB RADII Cfm3r 
RCP= 6.35 RCT= 6.55 RC=RCP+RCT=lZ.PO 

1.0 181 94 0.18 7815 20.6 9CS.J 0 0 
2.0 362 189 0.35 Jlc64 29.2 M2.1 0 0 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 2 13 0.0 0 
0. 3 18 0.3 0 
0. 4 22 1.0 5 

3-o 543 28) 0.53 12542 35.7 524.3 0 0 
4.0 m  3n 0.71 i5w 41.3 454.0 0 0 
4.5 815 424 0.80 US93 43.8 4&l 0 0 

5.0 905 472 0.89 17493 46.1 406.1 0 0 
5.5 596 519 0.97 18349 43.4 387.2 0 0 
6.0 JO& Sbb 1.06 19167 50.5 370.7 189 444 
6.5 1177 613 1.15 1ppsI 52.6 356.2 2% 999 
7.0 1267 660 1.24 20708 54.6 343.2 373 1472 

7.5 1358 707 Ml 21433 56.5 331.6 436 1883 
8.0 1448 7% 1.42 22144 3.4 321.1 492 2242 

0 180.0 1m.o 0.0 0 
0 m.0 180.0 0.0 0 
0 Jzb.0 67.7 27.0 22b 
0 100.6 53.2 39.7 461 
0 8.3 u.9 47.4 681 

0 74.5 39.1 52.8 862 
0 66.3 34.7 56.9 1016 

0 0 0 0.00 
0 0 0 0.w 

860 Jsl 1528 11.97 
b9b 376 983 7.65 
580 519 781 407 

496 b31 bb7 5.18 0. 5 25 1.4 JO 
432 724 592 4.60 0. 6 28 J.0 14 
381 BM SIB 4.17 0. 7 31 2.0 LB 
341 872 496 3.65 0. B 33 2.3 21 

8.5 1539 eo2 1.51 22829 60.2 311.5 542 2559 0 59.8 31.3 60.1 1151 
9.0 lb29 H9 1.5923494 61.9 302.7 5@ IS41 0 54.5 28.5 a.7 1288 
9.5 1720 896 1.M 24141 b3.6 294.6 b10 3Q93 0 50.1 26.2 b4.9 1411 308 934 463 3.59 0. 8 35 2.5 24 

10.0 1810 943 1.n 24771 65.2 287.2 670 3319 0 4b.4 24.3 MA 1529 ml 991 435 3.39 0. 9 37 2.7 27 
10.5 1901 990 1.86 25386 bb.9 280.2 707 s24 0 43.2 22.6 b8.4 lb43 258 1044 412 3.20 0. 9 39 2.8 30 
11.0 1991 1033 1.95 2W7 M.4 273.8 743 3711 0 40.5 21.1 69.8 1753 23 1094 32 3.04 0. 10 41 3.0 33 
11.5 ia2 146s 2.04 2s7s 70.0 267.8 n7 3881 0 38.0 19.9 71.0 lab1 221 1141 375 2.91 0. 11 43 3.2 36 
12.0 2172 1132 2.13 27lSO 71.5 262.1 8)9 4037 0 35.9 18.7 72.1 19& 206 1185 360 2.79 0. 11 45 3.3 39 

13.0 2353 1226 2.3 2u2bh 74.4 251.9 871 4313 0 22.3 lb.8 73.9 2172 181 1270 m  2.60 0. 12 48 3.6 U 
14.0 EGA 1321 2.48 25341 77.2 242.7 928 4549 0 29.3 15.3 75.3 2372 lb2 1249 314 2.u 0. 13 51 3.9 48 
15.0 2715 1415 2.M 30379 79.9 z34.5 9&? 4754 0 26.9 14.0 76.6 2559 Mb 1423 297 2.30 0. 14 54 4.1 52 
16.0 289b IYH 2.83 31381 82.5 227.0 1M3 4934 0 24.8 12.9 77.6 270 133 1498 282 2.19 0. 15 51 4.4 56 
17.0 3077 1bM 3.01 32z8 85.1 220.2 Jr@ 5092 0 23.0 12.0 7a5 29s 127 1568 270 2.09 0. lb 60 4.6 60 

18.0 3158 16% 3.19 %3?5 87.5 214.0 1129 5232 0 21.5 11.2 79.3 3145 113 1637 258 2.00 0. 17 63 4.8 64 
19.0 3439 1792 3.36 34227 09.9 208.3 w-3 m8 0 20.1 10.5 79.9 w 105 1744 244 1.93 0. 18 bb 5.0 68 

BSS-CUULOMB POTENTIAL CMeVl: 
VC(rJ=1.438+ZP+ZT/r for r>RC 
VC(r)=VO-kc*r**n for r<RC 
VO= 906.47 MeV K= .51540 n=2.439 
VC(RINTJ= 532.7 MeV 

FISSION-TKE= 364. MeV 
ASYMII. FISSION-TKE= 364. MeV 

LIQUID DROP PARAMETERSI 
GAMMA= 0.887 MeV/fm++t PRO.%‘-FACTOR= 36.62 MeV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2.28 MeV/Z+*2 

MASS EXCESSES CMeV/c+*23: 
PROJECTILE: -46.0 TARGET: -28.6 
COMPOUND NUCLEUS: 534.5 

FUSION RELATED PARAMETERS: 
R-BARRIER=l3.67 fm V(RBJ= 557.7 MeV 
Q-VALUE= -609.1 MeV 
L-CRITICAL= 0. 

20.0 3620 1887 3.54 35125 92.3 %3.1 1217 5471 0 18.9 9.9 80.5 .miz 98 1770 240 1.86 0. 18 69 5.2 71 
25.0 1525 2398 4.43 39323 la.2 181.6 1413 5901 0 14.6 7.6 32.7 4452 n 2ms a% 1.60 0. 23 81 6.1 86 
30.0 543 2830 5.31 43133 113.0 165.8 1585 6188 0 11.9 6.2 84.0 5371 59 238s 1e4 1.43 0. 27 94 6.9 99 

35.0 63% 3302 6.20 4bb51 122.1 153.5 1740 6392 0 10.1 5.3 85.0 42ed 49 2676 Jb8 1.30 0. 31 106 7.5 
40.0 7240 3773 7.00 4993 130.5 143.6 18eJ b54b 0 8.7 4.5 85.6 7193 42 2559 155 1.20 0. 35 117 a.2 
45.0 8145 4245 7.97 53Mb 138.4 135.4 2015 bbb5 0 7.7 4.0 8b.2 8108 37 3237 145 1.12 0. 39 128 8.8 
9.0 9C80 4717 8.85 55978 145.9 128.4 2139 6760 0 6.9 3.6 86.6 9OJ8 32 3510 136 J.ob 0. 43 139 9.3 

P398 181 Ta on 208 Pb 

--____--_--___---______^________________--- 

PARAMETERS INDEPENDENT OF BOHBARDING ENERGY 

ATOMIC NUMBERS: ZP= 73. ZT= 82. X=155. ( J 
NEUTRON NUMBERS: NP=lOB. NT=126. NC=234. 

AP*rl/3= 5.657 AT+*l/3= 5.925 
REDUCED f4ASS NUMBER= 96.78 AP+AT=AC=389. 

1NTERACTION RADIUS RINT=15.C,8 fm RQ= 1.35 fm 

MATTER HALF-DENSITY R/AD11 Cfmll 
CP= 6.47 CT= 6.82 CT+CP-13.29 c= 3.32 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 6.62 RT= 6.96 

COULOMB RADII Cfml: 
RCP= 6.35 RCT= 6.66 RC=RCP+RCT=13.01 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r1=1.438+ZPitZT/r for r>RC 
VC(r)=VQ-K+r+*n for r<RC 
VO= 932.46 MeV K= .51771 w2.440 
VCtRINT)= 548.8 MeV 

1.0 181 W 0.18 7#lS 21.2 942.6 0 0 0 1m.o 1m.o 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
2.0 362 194 0.35 11051 29.9 b&.5 0 0 0 180.0 1BD.o 0.0 0 0 0 0 0.M 0. 0 0 0.0 0 
3.0 513 290 0.53 13542 a.7 544.2 0 0 0 130.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 724 287 0.71 1%42 42.3 471.3 0 0 0 130.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 815 43 0.w lb593 u.9 444.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.M) 0. 0 0 0.0 0 

5.0 5’35 181 0.88 17493 47.3 421.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 
5.5 5% 532 0.97 1@49 49.6 401.9 0 0 0 1m.o 100.0 0.0 0 0 0 0 0.00 
6.0 JoBb 581 J.ob 19167 51.9 38).8 188 419 0 127.8 72.0 26.1 214 672 lb9 lb43 12.50 
6.5 lin 629 1.15 19953 54.0 369.7 r)l %4 0 101.7 55.7 39.2 4n 701 363 1~35 7.82 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 2 13 0.0 0 
0. 3 18 0.0 0 

7.0 12b7 bn 1.2320708 56.0 EA.3 a2 14b7 0 9.0 M.7 47.0 b@ SW 506 818 6.17 0. 4 22 0.9 4 

7.5 1358 7a 1.32 214s 58.0 344.2 44a 1886 
8.0 1448 774 1.41 22144 59.9 333.2 fro6 2252 
8.5 1559 822 1.50 2329 61.7 323.3 558 2575 
9.0 1629 871 1.59 ZW4 63.5 314.2 605 2062 
9.5 1720 919 1.68 24141 bs.2 306.8 b49 3119 

0 75.1 40.6 52.5 ES6 501 619 697 5.25 
0 bb.7 36.0 5b.b 1012 436 711 618 4.65 
0 60.2 32.4 59.9 1153 385 789 560 4.22 
0 54.9 29.5 62.6 1285 344 =E 517 3.89 

0. 5 25 1.3 9 
0. 6 28 1.7 13 
0. 7 31 1.9 17 
0. 8 33 2.2 21 
0. B 35 2.4 Z5 

0. 9 37 2.6 2% 
0. 9 39 2.8 31 
0. JO 41 3.0 34 
0. 11 43 3.1 37 
0. 11 u 3.3 40 

0 so.5 27.1 MA 1409 311 919 482 3.u 

0 4b.7 25.1 66.6 1527 283 975 453 3.41 
0 43.5 23.3 68.2 lb41 2bO 1027 429 3.23 
0 40.7 21.8 69.6 1751 240 1075 409 3.07 
0 38.3 20.5 70.9 1659 2z3 1121 390 2.94 
0 36.1 19.3 71.9 1964 208 1165 375 2.62 

0 32.4 17.4 73.8 2170 163 1247 348 2-62 

10.0 1810 W 1.76 24771 a.9 298.1 b5Q 3350 
JO.5 1901 1016 1.85 252& 68.6 290.9 729 389 
11.0 1991 1065 1.94 ZW7 70.2 281.2 7M 2749 
ii.5 3x2 1113 2.03 26575 71.8 277.9 801 3922 
12.0 2172 llbl 2.12 27150 73.3 272.1 835 40nl 

13.0 2353 1259 2.29 28266 76.3 2bJ.4 %pB 43b2 FISSION-TKE= 375. VeV 
ASYPIM. FISSION-TKE= 373. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.882 l4eV/fm+*2 PROX-FACTOR= 36.78 MeV 

0. 12 48 3.6 45 
0. 13 51 3.8 SO 
0. 14 A 4.1 54 
0. 15 57 4.3 se 

14.0 2534 1356 2.47 29241 79.2 251.9 958 4bO3 0 29.5 15.8 75.3 2371 163 1325 327 2.16 
15.0 2715 14% 2.65 30379 82.0 243.4 1014 4812 0 27.0 14.5 7b.5 25ba 147 13w 309 2.32 
16.0 ZWb 1549 2.8231381 04.7 Pi.6 JOb7 45% 0 24.9 13.3 77.5 2762 134 1468 293 2.21 
17.0 3077 lb45 3.00 3p5B 87.3 218.6 1117 5155 0 23.1 12.4 78.4 2554 123 1537 280 2.11 0. 16 bo 4.5 62 

L-RLD= 0 (ROTATING LIQUID DROP LItlIT 
STIFFNESS PARAMETER C= 2.22 MeV/Z++2 18.0 3258 1742 3.17 33X6 89.8 222.2 11b5 5299 0 21.6 11.6 79.2 31U 114 1603 268 2.02 0. 17 63 4.8 64 

19.0 3439 1839 3.35 34227 92.3 21b.z 1212 5427 0 2u.2 10.8 79.9 3333 lob IW a3 1.94 0. 18 bb 5.0 70 
10.0 3620 1936 3.8 35115 94.7 210.8 Jzsd 8(3 0 19.0 10.2 80.5 3511 99 1731 249 1.87 0. 1% &a 5.2 74 
25.0 4% 2410 4.41 39Z3 lC5.8 18B.S 1459 5981 0 14.7 7.9 82.6 44551 74 2CG5 214 1.61 0. 23 81 6.1 89 

HASS EXCESSES CMeV/c+*23: 
PROJECTILE: -46.0 TARGET: -19.5 
COMWUND NUCLEUS: 573.5 30.0 3430 2953 5.29 43131 115.9 tn.1 1637 ~73 0 12.0 6.4 84.0 5371 59 2323 191 1.u 

SO 6335 3;187 6.17 4&&J 125.2 159.3 1798 b4N 0 10.1 5.4 84.9 b2a 49 2bOl 174 1.31 
40.0 7240 2871 7.0~ 49938 133.9 149.0 1945 hb2a 0 8.8 4.7 85.6 7198 42 2873 lb1 1.21 
8.0 8145 4SS 7.94 5~3% 142.0 140.5 ZQBZ 6759 0 7.7 4.1 66.1 8108 37 3139 150 1.13 
50.0 9mo 1839 8.82 53978 149.7 133.3 2210 &al 0 6.9 3.7 86.5 9017 33 3101 142 l.O? 

hVlU Jhv lkv - )*v/c I/h - 4i 1) J 4n (ndu SEV w lkv - “C, 

FwaEclIlE T=TwEI  c=awum cm OIwlxEAR mlEM PWW#IBOOInl c?KmERaI#ssL~ 

0. 27 94 6.8 103 

0. 31 105 7.5 
0. 35 117 8.2 
0. 39 127 8.7 
0. 43 138 9.3 

I*vdkv-lkv- 

FUSION RELATED PARAt4ETERS: 
A-BARRIERm13.76 fa V(RB1= 574.7 MeV 
Q-VALUE= -639.0 MeV 
L-CRITICAL= 0. 

EM 181 k 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

********+X******+********************************Hli~ 
Y.399 181 Ta on 209 Hi 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
_______------__-__-_----------------------- 

ATOMIC NUliBERS8 ZP= 73. ZT= 83. ZC=156. ( ) 
NEUTRON NUHBERS: NP=lOS. NT=12&. NC=234. 

AP++1/3= 5.657 ATrrl/3= 5.934 
REDUCED MASS NUMBER= 5’7.00 AP+AT=AC=390. 

INTERACTION RADIUS RINT=l5.69 fm HO= 1.35 fin 

MATTER HALF-DENSITY RADII Cfml: 
CP= 6.47 CT= b.83 CT+Cp=13.30 & 3.32 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 6. LZ RT= b.97 

COULOMA RADII Cfml: 
RC:P= A.35 RCT= b.68 RC=RCP+RCT=l3.03 

HSS-C:OULOliB POTENTIAL LMeVl: 
VC~r)=1.43S+ZPrZT/r for v>RC 
VC ( r )=VO-K*r*+n for r<RC 
VO= 942.56 McV K= .52129 n=2.440 
VC(RINT)- 555.2 MeV 

FISSION-TKE- 379. nev 
ASYMM. FISSION-TKE= 377. MeV 

LIQUID DROP PARAHETERS: 
GAMMA= 0.884 MeV/fm**Z PROX-FACTOR= 36.?0 MeV 
L-RLD= 0 (ROTATING LIQUID DROP LINIT) 
‘STIFFNESS PARAMETER C= 2.22 MeV/Z**2 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: -4&. 0 TARGET: -1h.5 
COMPOUND NUCLEUSI 583. 0 

FUSION RELATED PARAMETERS: 
R-EtARRIER=13.76 fm V(RB)= 5Sl.S McV 
Q-VALUE= -645.4 tlev 
L-CRITICAL= 6. 

181 la 01 2b9 8i 181 la an 209 8i 

n/u ElmEcnEww l k RR liWsawIE#U8op-FI(W-LP CP-LlEP-WEfilTEPWXEW TW E-ERBCMlEIFllLT 
___--- ----1---- ------ -- 

1.0 181 97 0.17 7815 21.2 5s.l 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 362 194 0.35 1105( 30.0 674.6 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.03 0. 0 0 0.0 0 
3.0 S43 291 0.52 I%42 36.7 550.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 724 388 0.70 15642 42.4 477.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 815 436 0.79 16593 45.0 U9.7 0 0 0 mo 190.0 0.0 0 0 0 0 O.&l 0. 0 0 0.0 0 
5.0 pm 485 0.87 17493 47.4 426.7 0 0 0 180.0 im.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 996 533 0.96 18349 49.8 4M.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
6.0 1Dsb 582 l.C6 19167 9.0 389.5 173 351 0 132.2 75.3 23.9 Is3 903 144 1814 13.68 0. 2 12 0.0 0 
6.5 1177 630 1.14 19%3 54.1 374.2 292 922 0 104.1 57.3 38.0 u9 727 346 log) 8.09 0. 3 18 0.0 0 
7.0 1267 679 1.22 20708 56.1 360.6 375 1411 0 87.7 47.8 46.1 662 MLS 494 844 6.30 0. 4 22 0.8 3 

7.5 Inn 727 1.31 21138 !i8.1 348.4 443 lffl 0 76.4 41.4 51.8 841 516 609 716 S.?A 0. 5 25 1.3 8 
8.0 1448 776 1.4Oz?lU 60.0 m.3 502 2B4 0 67.8 36.7 56.1 999 U9 701 632 4.71 0. 6 28 1.6 13 
8.5 1535’ 824 1.49 Z829 61.9 327.2 554 Zsa 0 61.1 23.0 59.4 1143 396 784 513 4.26 0. 7 30 1.9 17 
9.0 1629 873 1.57 23494 63.6 318.0 602 2820 0 95.7 3.0 62.2 1275 351 853 527 3.92 0. 8 32 2.2 10 
9.5 1720 921 1.66 24141 65.4 309.5 646 x80 0 51.2 27.6 M.4 14OO 319 916 491 3.M 0. 8 35 2.4 24 

10.0 1810 970 1.75 24771 67.1 ml.7 688 3313 0 47.4 25.5 66.3 1520 290 973 461 3.43 0. 9 37 2.6 27 
10.5 1901 1018 1.83 25% 68.7 294.4 727 =4 0 44.1 23.7 68.0 1631 266 102s 437 3.25 0. 9 39 2.8 30 
11.0 1991 lM7 1.92 29987 70.4 287.7 764 3716 0 41.2 22.2 69.4 1745 246 1074 415 3.09 0. 10 41 2.9 33 
11.5 2082 1115 2.01 26575 71.9 281.3 800 3892 0 38.8 20.8 70.6 1853 228 1120 397 2.95 0. 10 43 3.1 36 
12.0 2172 1164 2.10 27150 73.5 275.4 834 4a52 0 36.6 19.6 71.7 1959 213 1lM 281 2.m 0. II u 3.3 39 

13.0 2353 1261 2.27 BZ& 76.5 264.6 898 4336 0 32.8 17.6 73.6 2166 187 1247 351 2.b3 0. 12 48 3.6 U 
14.0 25.34 13% 2.45 29341 79.4 295.0 957 4w 0 29.8 16.0 75.1 2367 167 1Pj 332 2.47 0. 13 51 3.8 49 
15.0 2715 1455 2.62 30379 62.2 246.3 1014 4791 0 27.3 14.7 ?6.3 2544 151 1398 313 2.33 0. 14 54 4.1 53 
16.0 2896 1952 2.80 31381 84.9 238.5 lob7 4976 0 25.2 13.5 77.4 2759 137 1469 298 2.21 0. 15 57 4.3 SB 
17.0 3O77 1649 2.97 32354 87.5 231.4 1118 513? 0 23.4 12.5 78.3 2951 126 JS37 2W 2.11 0. 16 60 4.5 62 

18.0 32% 1746 3.14 a305 90.0 224.9 1166 5283 0 21.8 11.7 79.1 3142 116 16M 272 2.M 0. 17 63 4.8 66 
19.0 34% 1843 3.32 34227 97.5 218.9 1213 5413 0 20.5 11.0 79.8 ml lC8 16h8 262 1.95 0. 17 M 5.0 69 
20.0 36X1 1940 3.49 33125 94.9 213.3 1258 m  0 19.3 10.3 80.4 3519 101 1732 252 i.m 0. 18 M 5.2 73 
25.0 4525 2425 4.37 39323 lO6.1 190.8 I462 5972 0 14.9 8.0 82.6 4450 75 2035 217 1.62 0. 23 81 6.0 89 
30.0 5430 2910 5.24 43133 116.2 174.2 164O 6267 0 12.1 6.5 83.9 ?370 60 2323 194 1.44 0. 27 94 6.8 102 

35.0 6335 33% 6.12 46651 125.5 161.3 lml MB 0 10.2 5.5 84.9 62% 50 2601 176 1.31 0. 31 105 7.5 
40.0 730 3880 6.99 4993 134.2 150.8 1949 6636 0 8.9 4.7 85.6 7197 43 2871 I63 1.21 0. 35 lib 8.1 
45.0 8145 435 7.86 5.3036 142.3 142.2 2086 6759 0 7.8 4.2 86.1 8108 37 3137 152 1.13 0. 39 127 8.7 
50.0 9050 483 8.74 5978 150.0 134.9 2215 6857 0 7.0 3.7 86.5 w17 33 3398 143 1.07 0. 43 134 9.3 

x400 181 Ta on 23X LI 

PAKAMETERS INDEPENDENT OF BOMBARDING ENERGY 
__----------------------------------------- 

ATOMIC NUMBERS: ZP= 73. ZT= 92. ZC=165. ( ) 
NEUTRON NUMBERS: NP=lOS. NT=14h. NC=254. 

LIP**1 /3= 5.657 AT**l/3= 6.197 
REDUCED MASS NUHBER=lO2.81 AP+AT=AC=419. 

INTERACTION RADIUS RINT=lS.YH fm HO= 1.35 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 6.47 CT= 7. lb CT+CP=13.64 c= 3.40 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= .5.62 HT= 7.30 

c:cwctmS RADII IfIn,: 
RC’P= b.3.5 RCT= 4.W RC=RCP+RCT=13.33 

BSS-COULOMB POTENTIAL CMeVl: 
VC(rl=1.43S+ZP+ZT/r fur r>HC 
VC(r)=VO-Krr+rn for r<RC 
VO=1020.97 McV K= .5288:3 n=2.444 
VC(RINT)= h04.4 nev 

FISSION-TKE= 412. MeV 
ASVMM. FISSION-TKE= 406. MeV 

LIQUID DROP PARANETERS: 
GAMMA= 0.875 md/fmrr2 PROX-FACTOR= 37.39 McV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2.10 meV/Z+rZ 

MASS EXCESSES Cm&/cxx21: 
PROJECTILEI -4&. 0 TARGET: 47.2 
L’OMPOUND NUCLEUS: 697.9 

FUSION RELATED PARAMETERS: 
R-BARRIER=13.95 fm V(RB)- 434. Y  mev 
Q-VALUE= -496.7 mev 
L-CRITICAL= 0. 

1.0 181 lo3 0.17 7815 22.5 lo57.5 0 0 
2.0 362 206 0.34 llo54 31.8 747.8 0 0 
3.0 543 308 0.51 13wz 8.9 610.5 0 0 
4.0 724 411 0.68 15642 45.0 528.8 0 0 
4.5 815 463 0.77 16!m 47.7 498.5 0 0 

5.0 9% 514 0.85 17493 50.3 472.9 0 0 
5.5 9% 5m 0.94 18349 52.7 43o.9 0 0 
6.0 1086 617 1.02 19167 55.1 431.7 121 154 
6.5 1177 668 1.11 19553 8.3 414.8 281 762 
7.0 1267 720 1.19 207w 59.5 399.7 379 1aaJ 

7.5 138 771 1.24 214% 61.6 386.1 456 1733 
8.0 1448 8Z !.36 22144 63.6 373.9 522 2127 
8.3 1539 874 1.45 ?iW9 65.6 %2.7 %I 2475 
9.0 1629 925 1.53 23494 67.5 S2.5 a 2763 
9.5 1720 977 1.62 24141 69.3 343.1 683 3obo 

10.0 1810 1028 1.70 24771 71.1 334.4 729 3308 
10.5 IpOl JOB0 1.79 25386 72.9 326.4 772 = 
11.0 1991 1131 1.87 29987 74.6 318.8 812 37% 
11.5 2082 1182 1.96 26575 76.3 311.8 851 3524 
12.0 2172 1234 2.M 27150 77.9 305.3 888 4W5 

13.0 p53 1337 2.21 28% 81.1 2?3.3 954 4393 
14.0 2594 1439 2.39 25-341 84.1 282.6 lo23 4657 
15.0 2715 1542 2.55 xQ79 87.1 273.0 1085 4482 
16.0 2896 1645 2.72 31364 89.9 261.4 1143 5079 
17.0 3077 1718 2.89 323% 92.7 256.5 1198 5252 

18.0 3258 1951 3.06 33305 95.4 249.3 12% 54& 
19.0 3439 19% 3.23 34227 98.0 242.6 1301 5544 
20.0 3620 2066 3.4O 35125 100.6 236.5 133O 5660 
25.0 1525 2570 4.25 39323 112.4 211.5 1571 6140 
30.0 %30 3m4 5.10 43133 123.2 193.1 1764 MS4 

35.0 6135 39118 5.55 46651 133.0 178.8 1939 6674 
40.0 7240 4112 6.m M 142.2 167.2 2099 6841 
45.0 8145 4627 7.65 53036 150.8 151.6 2217 6978 
50.0 9050 5141 8.50 5978 159.0 149.6 2386 7W2 

hVlU k” Rev -- n4VlC I,‘. -- A J 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
0 im.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 tm.0 160.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

0 180.0 180.0 0.0 0 6 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 148.7 loo.2 15.7 98 5a8 64 3040 21.44 0. I 11 0.0 0 
0 111.7 67.2 36.2 38b 791 a 1312 9.27 0. 3 17 0.0 0 
0 93.0 54.7 43.5 612 b% 443 999 6.85 0. 4 21 0.1 2 

0 80.5 46.8 49.8 802 s6 564 831 5.69 0. 5 24 1.2 8 
0 71.2 41.2 54.4 967 481 b62 726 4.97 0. 6 27 1.6 13 
0 M.0 9.8 50.0 1115 424 7U 6u 4.47 0. 7 al 1.8 17 
0 58.1 33.4 60.9 1251 
0 53.3 3I.6 63.3 1379 

0 49.3 28.2 65.3 1501 
0 45.8 26.2 67.1 1618 
0 42.9 24.5 b8.b 1730 
0 40.2 23.0 69.9 184O 
0 37.9 21.6 71.0 1947 

0 #.O 19.4 73.0 2155 
0 30.9 17.6 74.6 2258 
0 28.3 16.1 75.9 25% 
0 26.1 14.8 n.0 2752 
0 24.2 13.8 77.9 2943 

0 22.5 12.8 78.7 3136 
0 21.1 12.0 79.4 w26 

3m 014 599 4.09 0. 7 32 2.1 21 
340 877 5% 3.80 0. 8 34 2.3 25 

309 933 521 3.56 0. 9 36 2.5 29 
2m se4 4923.36 0. 9 38 2.7 3-z 
261 1032 467 3.B 0. 10 40 2.9 36 
242 1076 446 3.06 0. IO 42 3.0 39 
225 1119 427 2.92 0. 11 44 3.2 42 

196 11% 596 2.71 0. 12 47 3.5 44 
176 1271 371 2.51 0. 13 so 3.8 53 
159 13U 3s 2.39 0. I4 53 4.0 56 
144 I(46 332 2.27 0. 15 56 4.3 62 
132 1469 317 2.17 0. IS 59 4.5 67 

122 1531 3o4 2.08 0. lb 62 4.7 71 
113 1591 292 2.00 0. 17 65 4.9 75 

0 19.9 11.3 rn.1 3514 106 1649 281 1.92 0. 18 68 5.1 n 
0 IS.3 8.7 82.3 4446 79 I927 242 1.65 0. 22 80 6.0 96 
0 12.5 7.1 83.8 5367 63 2189 215 1.47 0. 26 9Z 6.8 111 

0 10.5 6.0 84.7 6283 52 m40 196 1.34 0. 30 104 7.4 
0 9.1 5.2 83.4 7195 45 2685 181 1.24 0. 34 115 8.1 
0 8.0 4.6 86.0 8106 39 2924 169 1.16 0. 38 126 8.7 
0 7.2 4.1 86.4 PO15 35 3159 159 1.09 0. 42 136 9.2 

mb k¶ 449 dn hV tkv nrv - nrr WJ iw- lkv - 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

208 Pb on 12 c 

PARAJlETERS INDEPENDENT OF BOMBARDING ENERGY 
----__------_-___-------------------------- 

ATOMIC NUMBERS: ZP= 82. ZT- 6. zc= 88. <RaJ 
NEUTRON NUHBERSI NP=126. NT= 6. NC-132. 

Flp**1/3= 5.925 AT**l/O= 2.289 ELSCAT < 3 des 
REDUCED MASS NUMBER= 11.35 AP+AT=AC=220. 

INTERACTIGN RADIUS RINT=i2.02 fm RO= 1.46 fm 

MATTER HALF-DENSITY RADII CfmTA 
CP= 4.82 CT= 2.12 CT+CP= 8.94 C= 1.62 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 6.96 RT= 2.52 

COULOMB RADII Cfmlb 
RCP= 6.66 RCT- 2.5: RC=RCP+RCT= 9.17 

BSS-COULOMB POTENTIAL TM&l9 
VC(rJ=l.43S*ZPrZT/r for r>RC 
VC(rJ=VO-K*r++n for r<RC 
VO= 102.44 McV K= .02966 w3.045 
VC(RINTJ= 58.9 HeV 

FISSION-TKE= 160. MeV 
ASYMM. FISSION-TKE= 41. MeV 

LIQUID DROP PARAMETERS: 
GAfiMA= 0.884 MeV/fm**2 PROX-FACTOR= 17.98 MeV 
L-RLD= 80 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 17.02 MeV/Zr+Z 

MASS EXCESSES CMeV/c*+Zl: 
PROJECTILE9 -19.5 TARGET: 0.0 
COMPOUND NUCLEUS: 10.8 

FUSION RELATED PARAMETERS: 
R-BARRIER=JO,86 fm V(RBJ- 60.4 M&J 
Q-VALUE= -30.3 ncv 
L-CRITICAL= 61. 

(1402 208 Pb on 16 0 

-~----------------------------------------- 

PARAMETERS INDEPENDENT GF BOMBARDING ENERGY 
--------------_---------------------------- 

ATOMIC NUMBERS: ZP= 82. ZT= 8. ZC= 90.tThJ 
NEUTRON NUMBERS: NP=126. NT= 8. NC=134. 

APerl/S= 5.925 AT+*1/3= 2.520 ELSCAT < 4 des 
REDUCED MASS NUMBER= 14.86 AP+AT=AC=224. 

INTERACTION RADIUS RINT=12.27 Cm RO= 1.45 fm 

HATTER HALF-DENSITY RADII Cfmlt 
CP= 6.82 CT- 2.42 CT+CP= 9.24 C= 1.79 

EQUIVALENT SHARP SURFWE RhDII Efml: 
RP= 6.96 RT= 2.78 

COULGMB RADII CfmTl 
RCP= 6.66 RCT= 2.78 RC=RCP+RCT= 9.44 

BSS-COULOMB POTENTIAL CM&l: 
VC(rJ=1.438rZPrZT/r for r>RC 
VC(rJ=VO-K+r*+n for #-CRC 
VO= 134.10 MeV K= .04858 n=2.920 
VC(RINTJ= 76.9 MeV 

FISSION-TKE= 165. McV 
ASYMH. FISSION-TKE= 53. ncv 

LIQUID DRGP PARANETERSb 
GAHtW= 0.886. MeV/fm**Z PROX-FACTOR- 19.91 MeV 
L-RLD= 77 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 13.09 M&J/Z++2 

NASS EXCESSES CIleV/c**21: 
PROJECTILE: -19.5 TARGET: -4.7 
COMPOUND NUCLEUS: 21.4 

FUSION RELATED PARAMETERS: 
R-BARRIER=11.09 fa V(RBJ= 79.3 nd 
Q-VALUE- -45.7 tlcv 
L-CRITICAL= 73. 

a/r ELn8EalEwx c k ETA UWISfMSQUSIPCIIW.F’W-LTEP+El~oloaEM’TMJ E-5OU-ENmPJlLT 

1.0 248 11 0.19 8980 2.5 77.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
20 416 23 0.37 12703 
3.0 624 34 0.58 15563 
4.0 832 45 0.77 17975 
4.5 9% 51 0.87 19u8 

5.0 1040 57 0.96 20102 
5.5 1144 62 1.06 2loBb 
6.0 1248 63 1.16 22026 
6.5 1352 14 1.25 22929 
1.0 1456 79 1.3573798 

7.5 1560 85 1.45 24& 
8.0 1664 91 1.54 25448 

3.5 54.8 0 0 0 180.0 180.0 0.0 0 
4.3 u.7 0 0 0 180.0 180.0 0.0 0 
5.0 Is.7 0 0 0 180.0 180.0 0.0 0 
5.3 36.5 0 0 0 180.0 190.0 0.0 0 

5.5 31.6 0 0 0 180.0 180.0 0.0 0 
5.8 33.0 16 204 119 126.9 2.7 26.5 995 
6.1 31.6 W 656 418 99.5 3.3 400.3 IOS 
6.3 30.4 34 964 671 03.4 3.3 48.3 1229 
6.6 29.3 40 1230 888 72.3 3.1 53.9 1351 

6.8 28.3 45 1158 1075 64.0 2.9 58.0 1470 
7.0 27.4 50 I& 1240 57.5 2.7 61.3 1585 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

0 0 0 0.00 0. 0 0 0.0 0 
189 960 139 9.83 1061. 6 16 1.1 4 
150 1101 86 6.06 1150. 6 16 1.2 4 
123 1223 60 4.76 1243. 6 16 1.3 5 
105 1336 58 4.01 133% 6 16 1.3 6 

90 1445 51 3.58 1424. 6 16 1.4 6 
79 1561 46 3.25 1529. 8 23 1.5 6 

8.5 1768 96 1.64 26234 7.2 26.6 54 1831 1385 52.2 2.5 43.9 1697 71 lm 43 2.99 1617. 9 25 1.6 7 
9.0 1872 102 1.73 26998 7.4 25.8 SB 1986 1514 47.9 2.4 M.1 1808 64 1757 40 2.79 1713. 9 26 1.6 7 
9.5 19% 

10.0 iw 
10.5 2184 
11.0 2288 
If.5 m-2 
12.0 2496 

13.0 2704 
14.0 2912 
15.0 3120 
16.0 3328 
17.0 353l 

18.0 3744 
19.0 3952 
20.0 4160 
25.0 uoo 
30.0 6240 

35.0 72W 
40.0 8324 
45.0 9360 
50.0 m4oo 

108 1.82 27762 7.6 25.1 b2 2125 1629 44.2 2.2 b7.9 1918 

113 1.93 18166 7.8 24.5 65 2219 I733 41.1 2.1 69.5 2027 
119 2.02 29173 8.0 23.9 69 2361 JO26 38.4 2.0 70.8 2135 
125 2.12 29064 8.2 23.4 72 2463 1802 36.0 1.9 72.0 2243 
130 2.23 30539 8.4 22.8 75 2556 1723 33.9 1.8 73.0 2350 
136 2.31 31200 8.6 ti.4 78 2641 1652 32.1 1.7 74.0 2457 

147 2.51 324&T 8.9 21.5 03 2792 1525 20.9 1.5 75.5 2669 
159 2.703JIl8 9.3 20.7 W 29% 1416 26.3 1.4 76.8 2881 
170 2.89 34911 9.6 20.0 93 5031 1321 24.2 1.3 77.9 3092 
I82 3.08 W 9.9 19.4 50 3129 1239 22.3 1.2 78.8 3302 
193 3.28 37155 10.2 18.8 102 3214 1166 20.8 1.1 79.6 3512 

2p) 3.47 38273 10.5 18.3 107 3290 1101 19.4 1.0 80.3 3722 
216 3.66 35’332 JO.8 17.8 IJJ 3358 1043 18.2 1.0 80.9 3932 
223 3.86 4036S 11.1 17.3 115 3419 WI 17.2 0.9 81.4 4141 
284 4.8245189 12.4 15.5 133 3651 793 13.3 0.7 83.3 5186 
340 5.78 49568 13.6 14.1 149 38M 660 10.9 0.6 84.6 b228 

397 6.75 53610 14.7 13.1 163 WI3 566 9.2 0.5 85.4 7270 
151 7.71 57387 15.7 12,2 176 3995 495 8.0 0.4 86.0 B312 
511 8.67 W948 16.6 11.5 188 40% 440 7.0 0.4 86.5 9353 
567 9.64 M329 17.5 11.0 200 4109 396 6.3 0.3 8b.9 10394 

58 1658 

53 1950 
49 ms7 
45 2156 
42 2255 
392552 

35 2547 
31 2741 
282934 
26 3121 
24 3319 

22 3511 
203703 
19 3891 
14 4848 
12 5798 

10 6747 
8 7693 
78639 
69584 

37 2.U 1799. 10 20 1.7 8 

35 2.48 1894. II 29 1.7 8 
34 2.36 1979. 11 31 1.8 9 
32 2.26 2073. I2 32 1.9 9 
31 2.16 2157. 12 33 I.9 10 
a 2.oB 2251. 13 35 2.0 10 

28 1.95 2427. I4 37 2.1 11 
26 LWm81. 15 40 2.2 12 
25 I.74 2774. 16 42 2.3 13 
24 1.65 2959. 17 U 2.3 13 
23 1.58 3128. 18 47 2.4 14 

22 1.52 3296. 19 49 2.5 15 
21 1.46 3463. 20 5J 2.6 16 
20 1.41 3645. 21 54 2.7 lb 
17 1.22 4467. 26 65 3.0 20 
lb 1.09 5280. 31 75 3.4 23 

14 1.00 606b. 36 06 3.7 
13 0.92 6825. 41 9b 3.9 
12 0.86 7558. 46 1M 4.2 
12 0.81 0308. 51 115 4.4 

206 9b OD lb 0 208A 01) lb 0 

1.0 208 
2.0 416 
3.0 624 
4.0 832 
4.5 936 

5.0 1040 
5.5 11u 
6.0 1248 W 1.16 zM26 8.0 42.2 36 6B3 428 98.8 4.4 40.6 1057 191 1060 
6.5 1352 97 1.26 22929 8.3 40.5 46 1034 692 03.0 4.3 40.5 1195 157 1186 
7.0 1456 

7.5 1560 
8.0 IU4 
8.5 1760 
9.0 1872 
9.5 1976 

10.0 2w 
10.5 2184 
11.0 Pee 
11.5 2392 
12.0 249b 

13.0 2704 
14.0 2912 
15.0 3120 
16.0 3328 
17.0 3524 

18.0 3744 
19.0 3952 
a.0 4160 
25.0 5204 
w.0 6248 

35.0 7280 
40.0 8320 
IJ.0 9360 
50.0 10400 

15 0.19 89% 3.2 103.3 0 0 0 180.0 180.0 0.0 0 0 0 
30 0.39 I2703 4.6 73.0 0 0 0 lW.0 180.0 0.0 0 0 0 
45 0.50 13563 3.6 59.6 0 0 0 lW.0 180.0 0.0 0 0 0 
59 0.77 Jl975 6.3 51.6 0 0 0 180.0 lW.0 0.0 0 0 0 
67 0.87 19068 6.9 48.7 0 0 0 180.0 180.0 0.0 0 0 0 

74 0.97 20102 7.3 46.2 0 0 0 180.0 180.0 0.0 0 0 0 
82 1.06 21086 7.6 U.0 23 301 115 125.7 3.7 27.1 904 Ho 919 

104 I.35 23753 8.6 W-0 54 1277 918 71.9 4.1 54.0 1323 

111 1.45 24636 8.9 37.7 61 1513 1114 63.7 3.8 58.2 1445 
119 1.53 25448 9.2 3b.5 67 1719 1’2% 57.2 3.6 61.4 1563 
JNL 1.64 26234 9.5 25.4 73 1900 1437 52.0 3.3 64.0 1678 
124 1.74 26998 9.7 34.4 78 2061 1572 47.1 3.1 6b.2 1791 
141 1.04 27742 10.0 23.5 s3 2205 1692 U.0 2.9 63.0 1902 

149 1.93 23466 10.3 32.7 W 232.4 1616 40.9 2.7 b9.5 2013 
156 2.03 29173 10.3 31.9 92 2451 1539 38.2 2.b 70.9 2122 
J63 2.1329264 10.8 31.1 96 2557 1469 35.9 2.4 72.1 2Zi@ 
171 2.22 3t539 11.0 30.3 IM) 2653 1405 33.8 2.3 73.1 p38 
178 2.32 31100 11.3 29.8 1M 2742 1347 31.9 2.2 74.0 2446 

I93 2.51 32483 Il.7 2%6 112 2898 1243 20.8 2.0 75.6 2660 
208 2.71 33718 12.2 27.b 118 3M? 1154 26.2 1.8 76.9 2072 
223 2.90 34911 12.6 26.7 125 314 1077 24.1 1.7 78.0 3CS4 
238 3.09 2&M 13.0 25.8 131 33% 1010 22.3 1.6 78.9 3275 
x.3 3.2937185 13.4 25.1 137 3339 951 20.7 1.5 79.b 3506 

267 3.48 39273 13.8 24.3 143 3418 898 19.3 I.4 80.3 3716 
282 3.67 39333 14.2 23.7 148 3489 850 10.2 1.3 W.9 3926 
297 3.87 10365 14.5 23.1 154 3563 848 17.1 I.2 81.4 4136 
371 4.U345tW 16.2 20.7 178 3795 646 13.3 0.9 83.4 5102 
446 3.81 49568 17.8 18.9 JW 3455 539 10.8 0.8 84.6 6225 

520 6.77 53610 19.2 17.3 218 44&P 461 9.2 0.7 85.4 7240 12 6581 
594 7.73 57307 a.6 16.3 235 4155 404 7.9 0.6 86.0 Bas 11 7596 
6b9 8.74 60548 21.8 15.4 252 4221 359 7.0 0.3 86.3 9351 9 8423 
743 9.67 64329 23.0 14.6 267 4W4 323 6.3 0.4 06.9 JO392 8X09 

133 1302 

113 1413 
101 1319 
So 1622 
81 1724 
74 1&!4 

b7 1922 
622oa 
38 2117 
54 2214 
w 2310 

u 2501 
40 2b90 
362079 
33 a67 
3oms 

28 3442 
26x28 
24 3814 
18 4742 
15 3546 

0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.04 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 

0 0.00 0. 0 0 0.0 0 
181 9.81 1043. 6 lb 1.1 4 
I14 6.13 1132. 6 lb 1.2 5 
90 4.83 1221. 6 16 1.3 6 
76 4.11 1313. 6 16 I.4 6 

68 3.64 1402. 6 I6 1.5 7 
61 3.30 1497. 8 24 1.6 8 
57 3.051552 9 26 1.7 8 
53 2.84 1667. 9 20 1.8 9 
SD 2.67 1760. 10 29 1.8 9 

47 2.53 1844. 11 31 1.9 IO 
45 2.41 19%. 11 32 2.0 10 
43 2.302019. 12 34 2.1 JJ 
41 2.21 2101. 12 35 2.1 12 
40 2.13 2192. 13 36 2.2 12 

37 1.98 2364. I4 W 2.3 13 
35 1.87 2533. 15 42 2.4 14 
33 1.77 2701. 16 U 2.5 I3 
31 1.69 2860. 17 47 2.6 16 
30 1.61 a. 18 49 2.7 17 

29 1.55 3195. 19 52 2.8 18 
28 L.49 33% W 54 2.9 19 
W 1.U 3516. 21 56 3.0 29 
23 1254329.26 68 3.4 24 
21 1.11 5067. 31 79 3.8 28 

19 1.025791. 3b 90 4.1 
18 0.94 6515. 41 100 4.4 
16 0.08 7213. 46 110 4.7 
15 0.m 7885. 51 120 5.0 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

Y403 208 Pb on 27 Al 

------------------------------------------- 
PARAMETERS INDEPENDENT OF BOMBARDINO ENERGY 
__-_-_____--_____-------------------------- 

ATOMIC NUMBERS: ZP= 82. ZT= 13. ZC= VS. (An) 
NEUTRON NUMBERS: NP=l26. NT= 14. NC=l40. 

AP**l/3= 5.525 AT+*: /3= 3.000 ELSCAT < 7 des 
REDUCED MASS NUMBER = 23.90 AP+AT=AC=235. 

INTERACTION RADIUS RINT=12,SCl fm RO= 1.43 fm 

MATTER HALF-DENSITY RADII CfmlL 
C.P= 6.82 CT= 3.05 CT+CP= 9.S6 C:= 2.11 

EQUIVALENT SHARP SURFACE RADII Efm3: 
RP= 6.96 RT= 3.35 

C.OULOMS HAD1 1 C f m  3 : 
RCP= 6.66 RCT= 3.32 RC=RCP+RCT= 9.98 

W’S-COULOMB POTENTIAL CMeVl: 
VC( r )=I, 438*ZP+ZT/r for r>RC 
VC(r)=VO-tc*r**n for r<RC 
VU= 209.40 MeV K= .I0134 n=2.744 
VC(RINT)= 1lY.S MeV 

FISSION-TkE= 179. MeV 
ASYMH. FISSION-TKE= 84. nev 

LIQUID DROP PARANETERS: 
GAMMA= O.SS9 MeV/fm++2 PROX-FACTOR= 23.54 ,,eV 
L-RLD= 70 (ROTATING LIWID DROP LIMIT) 
SIIFFNESS PARAMETER C= 8.27 M&/Z+*2 

MASS EXCESSES CMeV/c+iZl: 
PROJECT ICE: -13.5 TARGET: 
C’OHPOUND NUCLEUS: 45.8 

FUSION RELATED PARAMETERS: 
R-BARRIER=ll.56 fm V(RB)= 
W-VALUE= -85.9 MeV 
L-CRITICAL= 96. 

***************t*********** 

-20. A 

124.2 MeV 40.0 glzo 9% 7.9351387 33.1 26.5 39b 4524 
45.0 9360 1075 8.93 a943 35.1 25.0 423 4595 
50.0 10400 1195 9.98 Mm 37.0 23.7 449 (651 

***********+********** t-“P‘\-“MHp~-,,~-*** 

------ - 

EL/u ELM Eal Ecn/vc P k ETA !BIsolwLsoNspw(W-lP W’-LTEP(PET-PTDPIP(EW WJ E-ERBMIlEWWl 
----__-_------_ 

1.0 208 24 0.20 6583 5.2 167.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
2.0 41b 48 0.40 12703 7.4 118.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.06 0. 0 0 0.0 0 
3.0 b24 72 0.60 15663 9.1 96.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 a32 96 0.80 17975 10.5 F3.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 9% 106 0.90 19068 11.1 79.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 

5.0 1640 119 1.00 20102 11.7 75.1 0 0 0 lao.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 1144 131 l.l02lC+b 12.3 71.6 4b 471 231 114.0 7.1 33.0 817 327 830 240 8.33 995. 0 0 1.2 4 
b.0 1248 143 1.20 2iV2b 22.8 69.5 44 868 561 91.9 7.4 44.1 986 262 p61 169 5.64 1076. 0 0 1.4 A 
A.5 1352 155 1.30 22929 13.3 65.8 81 1203 841 77.9 7.0 51.1 1135 217 1111 133 4.15 1160. 0 0 1.5 7 
7.0 I456 lb7 1.40 23793 13.8 b3.4 94 14&? l!Bl 67.9 A.5 56.0 1271 185 12zp 119 4.11 12U. 0 0 1.7 8 

1.5 1560 179 1.50 24b3b 14.3 61.3 105 1735 1288 60.4 6.1 59.8 1400 160 1340 1M 3.U 1327. 7 25 1.8 9 

8.0 lb44 191 l.bOO 14.8 59.3 llb 19% 1339 54.4 5.6 62.8 1523 141 1444 97 3.35 1109. 8 27 1.9 10 
8.5 1768 2U3 1.70 2b234 15.2 57.b 125 2143 1260 49.5 5.2 b5.2 lb42 12A 1545 W 3.10 1491. 9 28 2.0 1, 
9.0 1872 215 1.80 2b998 15.7 9.0 134 2312 1190 45.5 4.8 b7.3 1758 114 lb44 84 2.90 1571. 9 30 2.1 12 
9.5 197b 227 1.9027742 16.1 54.5 142 2W 1127 42.1 4.5 69.0 1872 IM 1740 79 2.73 1651. 10 32 2.2 13 

10.0 2080 259 2.00 2MA4 lb.5 53.1 149 2599 1071 39.1 4.3 70.4 1985 95 1834 75 2.59 1730. 10 34 2.3 14 
10.5 2134 251 2.10 29173 IA.9 51.8 157 2722 1020 3b.A 4.0 71.7 2096 88 1928 72 2.47 1817. 11 35 2.4 14 
11.0 2288 243 2.20 iSA4 17.3 50.6 lb4 2@4 973 34.4 3.8 72.8 2207 81 2V20 b9 2.37 MS. 12 37 2.5 15 
11.5 2392 273 2.29 34539 17.7 49.5 170 2?35 931 32.4 3.6 73.8 2316 76 2111 bA 2.27 1972. 12 38 2.5 lb 
12.0 2496 287 2.39 31200 18.1 48.5 177 3029 892 30.7 3.4 74.7 2425 71 2202 A3 2.19 2W8. 13 40 2.6 17 

13.0 27M 311 2.59 3Z483 18.8 4b.b 189 3194 824 27.7 3.1 7b.2 2b41 b3 2382 59 2.05 2209. 14 43 2.8 18 
14.0 2912 33 2.79 0718 19.b 44.9 201 3335 79 25.2 2.8 77.4 285b 5.k 2560 Sb 1.93 2357. 15 45 2.9 2~ 
15.0 3110 356 2.99 34911 20.2 43.3 211 34% 
lb.0 3328 382 3.19 36065 20.9 42.0 222 345 
17.0 3536 403 3.39 37135 21.6 40.7 232 3699 

714 23.2 2.6 78.4 3+X9 
M9 21.4 2.4 79.3 3281 
b3 19.9 2.3 80.0 34% 

51 2737 53 1.83 2513. ;; 44 3.0 21 
47 2913 51 1.75 2W. 17 51 3.2 22 
43 3068 48 1.67 280. 18 51 3.3 24 

18.0 3744 430 3.59 33273 22.2 39.6 241 3743 5% 18.b 2.1 80.7 3704 403263 47 1.61 2!B9. 19 56 3.4 25 
19.0 3552 454 3.79 m  22.8 38.5 250 318 563 17.5 2.0 81.2 3915 37 3434 45 1,s 3103. a 59 3.5 26 
20.0 41b0 478 3.99 403b5 23.4 37.5 259 WA 535 IA.5 1.9 81.8 4125 35 3610 43 1.50 ?241. 21 61 3.7 28 
25.0 5200 597 4.99 45189 26.1 33.6 299 4142 424 12.8 1.5 33.6 5174 26 4471 38 1.29 3%4. 2b 74 4.2 33 
30.0 A240 717 5.99 49W 28.b 3o.A 334 4312 357 10.5 1.2 PA.8 b219 21 m7 34 1.16 4t27. 31 85 4.6 38 

35.0 mr, 836 A.9053610 3Q.9 28.4 3M 4433 306 8.9 1.0 85.b 7262 18 Al78 31 1.06 52bl. 3b 97 5.1 
2A7 7.7 0.9 86.2 8305 15 7026 28 0.98 5Bs8. 41 Ica 5.4 
233 A.8 0.8 8b.b 9347 13 7872 27 0.92 A4e3. 4A 118 5.8 
214 6.1 0.7 37.0 10388 12 8717 25 0.867Wb. 51 129 b.I 

#4O4 268 Pb cn I 40 c:a 

___-----_________-______________________--- 

PARAMETERS INDEPENDENT OF BOMSARDING ENERGY 

ATOMIC NUIISERS: ZP= 82. ZT= 20. ZC=102. (No) 
NEVTRON NUM6ERS: NP=l?L. NT= 20. NC=146. 

APr+l,‘S= 5.5’25 AT++l/3= 3.420 ELSCAT Cl1 des 
REDUCED MASS NUMBER= 33.55 AP+AT=AC=ZI)A. 

INTERACTION RADIUS RINT=13.26 fm RO= 1.42 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 6.82 CT= 3.55 CT+CP=l0.41 c= 2.35 

---___-_-------- ~--------__-_--_- ----I__- 
EL/u EIM EGI EWVC P k ETA UMXSUWSC8USppolbW.P (P-LTEP+‘El4lE%9lXETA’ TW E-BfW-ENlEWtkL1 
------ -----_--- ----- ---- --~-_--__--____-__I___- 

1.0 XB 34 0.19 8980 7.3 2x2 0 0 0 180.0 lea.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 41A b7 0.38 127W 10.4 182.6 0 0 0 130.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 624 101 0.57 15663 12.7 149.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 822 134 0.75 17975 14.7 129.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.0 0. 0 0 0.0 0 
4.5 936 151 O.fS 19068 15.6 121.7 0 0 0 180.0 lm.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 1040 lb8 0.94 20102 lA.4 115.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 1lU 165 1.04 21~& 17.2 110.1 43 201 0 137.8 8.b 21.1 606 559 b3b 580 13.71 0. 5 18 1.3 5 
A.0 1248 201 1.1322WA 18.0 lm.4 81 b52 3(6 105.0 11.1 37.5 823 4s 829 309 7.21 1021. 5 18 1.5 A 
A.5 132 218 1.2322529 18.7 101.3 Iti 1031 bb4 87.3 10.8 4b.4 I@33 349 p(u 236 5.49 105’7. 5 18 1.6 8 
7.0 1456 235 1.32 237W 19.4 97.6 127 1355 8)7 75.3 10.1 52.4 1162 294 1118 1% 4.Al 117). 5 18 1.8 9 

EQUIVALENT SHARP SURFACE RADII Cfm,: 
RP= 6.Y6 RT= 3.85 

COULOMB HAD I I C f ml : 
RCP= 6. b6 RC:T= 3.84 RC=RCP+RCT=lO. 50 

7.5 1w 252 1.41 246% 20.1 94.3 1u lab 754 bb.4 9.3 9.8 Ia7 253 I237 174 4.0512%. 7 25 2.0 10 
8.0 1bM 268 1.51 25443 20.8 91.3 160 1881 70b 59.5 8.6 MO.2 lU2 222 1347 157 3.b5 1333. 8 27 2.1 11 
8.5 1768 285 I.60 26231 21.4 88.A 174 2097 Ab5 54.0 8.0 ~3.0 1571 197 1451 144 3.36 1404. 8 29 2.2 13 
9.0 1872 3M 1.70 2bW 22.0 86.1 187 2269 b28 49.5 7.4 8.3 lb% 177 ISJO I34 3.12 1481. 9 31 2.3 I4 
9.5 1976 319 1.79 27742 22.b 83.8 199 24bl 5% 45.6 b.9 67.2 1815 lb1 1643 12b 2.93 15%. 10 33 2.4 IS 

HSS-COCILOMS POTENTIAL EMeVl: 
VC(r)=l.43S*ZPxZT/r for r>RC. 

10.0 2080 .Q5 1.89 Z8444 23.2 81.7 211 2615 5b5 42.4 A.5 M.8 1933 147 1738 119 2.77 1631. 10 35 2.A 16 

VC(r)=V6-K*r**n 
10.5 2184 352 1.98 29173 23.8 79.7 222 27% a8 39.6 6.1 70.2 B49 135 1829 i13 2.0 1705. 11 37 2.7 17 

fur rCRC 
VO= 310.34 MeV K= . 18207 n=2.617 

11.0 Paa 369 2.07 298M 24.3 77.9 232 m  514 37.1 5.7 71.5 21b3 125 1918 108 2.51 1779. 11 38 2.8 18 

VC(RINT)= 177.Y MeV 
Il.5 2392 %b 2.17 3053p 24.9 IA.1 242 2998 491 34.9 5.4 72.5 2275 117 2006 104 2.41 1851. 12 40 2.9 19 
12.0 2496 Cm 2.26 31200 25.4 74.5 252 3104 471 33.0 5.2 73.5 2387 109 2093 100 2.32 1923. 13 42 2.9 20 

FISSION-TkE= 206. MeV 
ASYMM. FISSION-TKE= 126. MeV 

LIQUID DROP PARAPIETERS: 
GAMMA= 0.&98 MeV/fn++Z PROX-FACTOR- 26.55 MeV 
L-RLD= 54 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 5.98 M&/Z**2 

MASS EXCESSES CthV/c++21: 
PROJECTILE: -15.5 TARGET: -33.0 
COMPOUND NUCLEUS: 81.2 

FLISION RELATED PARAMETERS: 
R-BARRIER=ll.Y3 fa V(Ra)= 185.7 McV 
U-VALUE= -133.7 McV 
L-CRITICAL= 97. 

13.0 2704 436 2.4532433 26.5 71.A 270 3291 435 29.7 4.7 75.1 2608 9b 22b4 92 2.16 B&5. 14 45 3.1 22 
14.0 2912 470 2.M a718 27.5 69.0 287 W2 4CQ 27.1 4.3 76.5 %!A 86 2432 88 2.03 2x6. 15 18 3.3 24 
15.0 3120 503 2.83 34911 28.4 bb.7 303 3591 377 24.8 3.9 77.6 3042 78 2598 t3 1.93 2341. 16 51 3.5 26 
IA.0 3328 537 3.02 36065 29.4 b4.A 318 3713 353 22.9 3.6 78.3 3251 71 2763 79 1.83 20% 17 54 3.6 21 
17.0 3536 570 3.21 37185 a.3 A2.A 333 321 332 21.3 3.4 79.3 2470 M 2926 76 1.75 2Al7. 18 56 3.8 i-9 

18.0 3744 A04 3.39 38273 31.1 b0.9 347 391A 314 19.9 3.2 80.0 3663 6, cW9 72 I.68 2l4A. 19 59 3.9 31 
19.0 35s A37 3.58 33332 32.0 59.2 24 4001 297 18.7 3.0 80.7 3896 56 3i50 m  1.62 2885. a 62 4.0 32 
20.0 4160 b71 3.77 4Wb5 32.8 57.7 373 4078 282 17.A 2.8 81.2 4107 53 311 b7 1.56 3009. 21 b4 4.2 34 
25.0 51do S39 4.7245189 36.7 51.b (31 4370 Z?A 13.6 2.2 83.2 5160 40 4208 58 1.a 24s. 26 n 4.8 41 
30.0 b240 1006 5.M49W 40.2 47.1 4@ 45b4 183 11.1 1.8 84.4 biW 32 49% 52 1.21 4239. 31 90 5.3 47 

35.0 na0 1174 b.AOOlO 43.4 43.6 u) 4702 IA1 9.4 1.5 85.3 7253 27 5777 47 1.10 4823. 36 101 5.8 
40.0 8320 1342 7.54 57381 4.5.4 4o.a 573 4m 141 8.2 1.3 85.9 ml 23 6955 U 1.025371. 41 113 b.2 
45.0 930 1510 8.49 A0948 49.2 38.5 Al3 4W 125 7.2 1.2 86.4 %W 10 m0 41 0.95 5W4. 6 124 A.7 
50.0 lMo0 lb77 9.43b43B 51.9 3b.5 b50 4551 113 A.4 1.0 8b.8 10312 18 8lb2 34 0.90 6397. a 125 7.1 

-- -----__- 
nrvtv lw kV - thv/c l/k -- d d mb dn *rdn )*v f&v fhv - R” hv ikv- I !& - 
---_--------- - -----_I_- 
P=W&hEClIlE T=TRRGET C-CUKW OR D1WU.W SVSTEH (pR#RTFIBoIwT CltCMmlfftWSL=l& EM 2fepb 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

208 Pb on 56 Fe 

PARAMETERS INDEPENDENT OF BOMBARDINQ ENERGY 

ATOMIC NUMBERS: ZP= 82. ZT= 26. ZC=108. ( ) 
NEUTRON NUMBERS: NP=126. NT= 30. N&156. 

AP9*1/3= 5.925 AT++l/3= 3.826 ELSCAT (15 dee 
REDUCED MASS NUMBER= 44.12 AP+AT=AC=264. 

INTERACTION RADIUS RINT=l3.70 fm RO= 1.40 fn 

MATTER HALF-DENSITV RADII Cfml: 
CP= 6.82 CT= 4.12 CT+CP-10.93 E= 2.57 

EQUIVALENT SHARP SURFACE RADII Cfml9 
RP= 6.96 RT- 4.35 

COULOMB RADII Cfml: 
RCP= 4.66 RCT= 4.27 RC-RCP+RCT=l0.93 

BSS-COULGMB POTENTIAL Ltl~Vlr 
VC(r7=1.43S*ZP*ZT/r for r>RC 
VC(r)=VO-K*r*+n far r<RC 
VO= 390.03 MeV K= .24106 n-2.559 
VC(RINT)= 223.8 MeV 

FISSION-TKE= 217. McV 
ASYMM. FISSION-TKE= 159. M&J 

LIQUID DROP PARAMETERS: 
GAMMA- O.SYb MeV/fmcc2 PROY-FACTOR= 28.88 MeV 
L-RLD= 40 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 4.61 M&/Z**2 

MASS EXCESSES CMcV/c+*21: 
PROJECTILE: -19.5 TARGET: -61.4 
COMPOUND NUCLEUS9 121.3 

FUSION RELATED PARAMETERS: 
R-BARRIER=l2.31 fm V(RB)= 233.3 McV 
Q-VALUE= -202.2 McV 
L-CRITICAL- 100. 

W406 208 Pb on 63 Cu 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-___---_----_----_------------------------- 

ATOMIC NUMBERS: ZP- B2. ZT- 29. ZC-111. ( 1 
NEUTRON NUMBERS: NP-126. NT= 34. NC-160. 

AP*el/3= 5.925 AT**l/S= 3.979 ELSCAT Cl7 de- 
REDUCED MASS NUMBER= 48.35 AP+AT-AC-271. 

INTERACTION RADIUS RINT-13.87 fm RO= 1.40 fa 

MATTER HALF-DENSITY RADII Ifmlr 
CP- 6.82 CT- 4.31 CT+CP-11.13 C- 2.64 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 6.96 RT- 4.53 

COULOMB RADII Cfel: 
RCP- 6.66 RCT- 4.45 RC-RCP+RCT-11.11 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=l.438cZP+ZT/r for r>RC 
VC(r)=VO-K*r**n for r<RC 
VO- 429.1S McV K- .26978 n-2.537 
VC(RINT)- 246.6 McV 

FISSION-TKE- 226. MdJ 
ASYMM. FISSION-TKE- 175. tlcv 

LIQUID DROP PARAMETERS: 
GAMMA- 0.896 HcV/fs**2 PRDX-FACTGR- 29.75 McV 
L-RLD- 32 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C- 4.23 H&//Z**2 

MASS EXCESSES CM&/c**Zl: 
PROJECTILE: -19.5 TARGET: -65.2 
COMPOUND NUCLEUS: 143.4 

FUSION RELATED PARAMETERS: 
R-BARRIER-12.44 fr V(RB)- 257.1 MrV 
Q-VALUE- -228.1 MeV 
L-CRITICAL- 90. 

1.0 a8 44 0.20 Mao 9.7 335.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 416 88 0.37 11703 13.6 XV.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 b24 132 0.59 155b3 lb.7 193.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 832 176 0.79 17975 19.3 167.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 936 199 0.89 19M8 20.5 150.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

LO 1040 221 0.99 20102 21.6 150.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 1lU 245 1.082loBb 22.6 143.1 86 463 184118.1 15.2 39.9 581 563 598 513 9.54 W. 0 0 1.1 4 
b.0 1248 265 1.187%?6 23.6 137.1 127 920 5b5 94.4 15.3 42.8 799 U9 784 348 6.45 960. 0 0 1.4 b 
6.5 1352 287 I.2822929 24.6 131.7 158 13% 531 79.7 14.2 50.1 981 371 933 281 5.20 1032. 0 0 1.6 8 
7.0 145b 399 1.38 Z3798 25.5 126.9 183 lb36 493 b9.4 13.0 55.3 1141 315 lob0 242 4.47 1103. b 24 1.8 10 

7.5 1560 
8.0 lb64 
8.5 1768 
9.0 1872 
9.5 1976 

331 1.48 24b3b 26.4 122.6 2% 19-22 4bO 61.b 11.9 59.2 1287 
351 1.56 25448 27.3 118.7 22b 2172 431 55.4 10.9 b2.3 1423 
373 1.U 26231 28.1 115.1 245 2393 4Ob 50.4 10.0 b4.8 1554 
997 1.77 26998 29.0 111.9 262 2589 383 Y.3 9.3 M.9 lb79 
419 1.87 27742 29.7 108.9 278 27M 363 42.8 8.7 68.6 18W 

273 1174 215 3.59 1177. 7 27 2.0 II 
241 1278 196 3.62 124b. 8 ?p 2.1 13 
214 137b 181 3.35 1318. 8 31 2.3 14 
193 Mb9 lb9 3.13 1385. 9 32 2.4 lb 
176 l= lb0 2.95 145b. 10 35 2.6 17 

10.0 2080 
10.5 2184 
11.0 zw 
11.5 2372 
12.0 2496 

Ul 1.97 2e4bb 30.5 lob.2 ??3 m  345 39.8 8.1 70.1 1919 
4b3 2.07 29173 31.3 103.6 308 3Ck.4 328 37.2 7.6 71.4 m  
485 2.17 2%b4 32.0 101.2 322 3194 313 34.9 7.2 72.5 2150 
507 2.27 33539 32.7 99.0 = 3312 330 32.9 6.8 73.5 2261 
529 2.37 31200 33.4 96.9 348 3421 287 31.1 b.5 74.4 237’6 

lb1 lb45 151 2.79 15% 10 37 2.7 19 
149 1730 1u 2.66 lza9. 11 38 2.8 a 
138 1812 130 2.8 lb51. 11 40 2.9 22 
128 1894 132 2.U 1719. 12 42 3.0 23 
IZO 1974 IZB 2.35 1787. 12 U 3.1 24 

13.0 270( 574 2.56 32483 34.8 93.1 372 312 2b5 28.1 5.9 76.0 2597 107 2131 119 2.20 1919. 14 47 3.4 26 
14.0 2912 618 2.76 33718 3b.l W.7 395 3777 24b 25.6 5.3 77.2 28lb 96 22% I12 2.07 2Qbl. 15 50 3.5 29 
15.0 3120 b& 2.96 34911 37.4 86.7 416 3919 230 21.5 4.9 78.2 3033 87 2439 107 1.97 2lb8. lb 53 3.7 31 
lb.0 a 7ob 3.15%&5 33.6 83.9 437 4M3 215 21.7 4.b 79.1 3249 79 256-7 102 1.87 2293. 17 56 3.9 33 
17.0 3536 750 3.35 37185 39.8 81.4 156 4153 203 20.2 4.2 79.9 3163 73 2739 97 1.79 2415. 18 59 4.1 35 

18.0 3744 794 3.56 38213 40.9 79.1 475 4251 191 18.9 4.0 80.5 3676 68 2887 93 1.72 2535. 19 b2 4.2 37 
19.0 3952 838 3.75 m  42.1 77.0 493 1338 181 17.7 3.7 81.1 388s 63 3334 90 1.M 2b52.20 M 4.4 39 
20.0 4lbo 882 3.94 40%5 43.2 75.1 511 Ulb 172 lb.7 3.5 81.6 4101 59 3181 87 1.60 2767. 21 67 4.5 41 
25.0 52M 1103 4.93 45lW 488.3 67.1 590 4715 138 13.0 2.7 83.5 5155 U 3904 75 1.39 3335. 26 80 5.2 49 
30.0 b240 1324 5.91 49% 52.9 61.3 bb0 4913 115 10.6 2.2 84.7 b204 36 4bl7 67 1.24 3871. 30 93 5.8 56 

35.0 7289 1544 6.90 53610 57.1 56.7 723 5056 98 9.0 1.9 05.5 72% 33 5322 61 1.13 43b4. 35 105 6.4 
40.0 8320 1765 7.89 57387 61.0 53.1 781 51bl 8b 7.8 1.6 86.1 8294 26 bO24 57 1.05 4839. 40 Ilb 6.9 
45.0 93643 1985 8.87 bo948 64.7 50.0 83 5244 76 6.9 1.5 86.6 9338 22 b7D 53 0.98 5304. 45 128 7.4 
50.0 104W 2206 9.86 b43B 68.2 47.5 886 5309 69 6.1 1.3 86.9 102&-J 20 7416 50 0.92 5107. 49 139 7.8 

- - - - -  I I - -  

EL/u EIAR EOI EGVVC r k ETA LM8@MsrmSrrWW-LP Wi.TEP-CPET-4TEpQuETA’ IAll E-EREN-fNTElPiWT 
-----__- _I--_-_----- 

1.0 208 48 0.20 8980 10.6 374.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 41b 97 0.39 m m  15.0 2b4.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 624 145 0.59 15563 18.3 216.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 832 193 0.78 17975 21.2 187.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4s 9% 218 0.80 lwb8 22.4 17b.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 low) 242 0.90 ZOlO2 23.b 167.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 11U 2& I.@ 2lOE5 24.8 159.7 92 442 lb2 120.1 17.2 29.9 551 b13 549 
6.0 1248 2W 1.18 m  25.9 152.9 139 913 385 95.6 17.3 42.2 759 487 742 
6.5 1352 314 1.27 22929 27.0 Mb.9 173 1310 356 80.6 15.9 49.7 948 404 896 
7.0 145b 338 1.37 237% 28.0 141.5 202 lb50 m  70.1 14.5 55.0 1113 243 lOa 

7.5 1560 363 1.47 24&N 29.0 13b.7 m  1945 306 62.1 13.2 58.9 1263 297 1140 
8.0 lbb4 387 1.5725448 29.9 132.4 249 2202 299 95.9 12.1 62.0 1403 11 12u 
8.5 1768 411 1.67 2bB4 30.8 118.4 279 24B 272 59.9 11.2 b4.b 1535 233 1342 
9.0 1872 455 1.76 26998 31.7 121.8 289 2631 Z57 46.7 10.3 66.7 lbu 210 1434 
9.5 1976 4S 1.86 27742 32.6 121.5 37 zBl2 243 43.1 9.6 b8.4 1785 191 1522 

10.0 X80 484 1.96 'iWbb 33.4 118.4 3Z4 2974 231 49.1 9.0 b9.9 1905 
10.5 2184 500 2.U 29173 34.3 115.b 341 3121 m  37.5 8.5 71.3 2023 
11.0 2288 532 2.1b %%4 35.1 112.9 356 328 210 55.2 8.0 72.4 2139 
11.5 2392 556 2.25 37539 35.9 110.4 371 3116 201 33.2 7.5 73.4 2253 
12.0 249b 580 2.35 31200 36.6 

13.0 2704 629 2.55 32483 38.1 
14.0 2912 b77 2.75 33718 39.6 
15.0 3120 725 2.94 34911 41.0 
lb.0 3328 774 3.14 3%5 42.3 
17.0 3516 m  3.3 37185 43.6 

18.0 3744 870 3.53 x273 44.9 
19.0 3552 919 3.7339m 4b.l 
20.0 41b0 967 3.92 4cw 47.3 
25.0 5mo 1209 4.9045189 52.9 
30.0 bM0 1451 888495bO 57.9 

25.0 7280 lb92 b.86 53610 b2.b 
40.0 8320 1934 7.84 57387 a.9 
45.0 930 2176 8.82 b0948 70.9 
50.0 lo100 2418 9.89 b43i9 74.8 

Ice.1 955 as 

IC0.9 412 3686 
100.1 437 a53 
94.7 4bl loo1 
93.6 484 4130 
90.8 506 4243 

175 1697 
lb1 lb90 
149 1771 
159 1859 
130 1928 

88.3 527 4343 
65.9 547 4433 
83.7 5bb 4514 
74.9 bs4 4521 
68.4 732 SW 

63.3 Em 5172 
59.2 w w82 
56.8 9% 5361 
53.0 983 5m 

I92 31.4 7.1 74.3 2366 

178 28.3 b.5 75.9 1589 
lb5 25.8 3.9 77.1 m-J9 
154 23.7 5.4 78.2 3026 
1U 21.9 5.0 79.1 3242 
136 La.4 4.7 7x8 3151 

km 19.0 4.4 80.5 3b71 
121 17.9 4.1 81.1 388( 
115 lb.8 3.9 81.6 409b 
92 13.1 3.0 a.5 5152 
77 10.7 2.5 04.7 b201 

bb 9.0 2.1 m.5 7248 
57 7.8 1.8 86.1 8292 
51 b.9 1.6 86.6 9CGb 
4b 6.2 1.4 I.9 10379 

115 a81 
103 2251 
942379 
8b252.5 
79 2U9 

73 2812 
be2954 
Mm95 
48 3791 
3 U7b 

lb9 2.83 1478. 10 31 2.7 20 
lb1 2.70 1545. 11 39 2.9 21 
154 2.3 l&M. II 41 3.0 23 
148 2.48 1672. 12 42 3.1 24 
143 2.39 1738. 12 U 3.2 25 

133 2.23 1860. 13 47 3.4 28 
12b 2.10 1978. 14 50 3.b 31 
119 1.99 2102. lb 54 3.8 35 
113 1.90 2223. 17 51 4.0 b 
109 1.02 P(2. 18 59 4.2 37 

104 1.75 2159. 19 62 4.4 39 
loo IA8 2573. 20 65 4.5 41 
97 1.62 2&s. 21 68 4.7 43 
84 1.41 3223. 25 81 5.4 52 
75 I.26 3727. 30 94 6.0 60 

Y  1.15 4204. 35 106 b.6 
63 1.06 4w. 40 118 7.1 
59 0.99 5087. U 129 7.6 
54 0.94 55m. 49 I40 8.0 

w 5153 
28582b 
24 6494 
21 7159 

592 10.00 W. 0 0 1.1 4 
3% b.b3 936. 0 0 1.4 6 
31b 5.31 1OOb. 0 0 1.6 8 
272 4Si 1076. b 24 1.8 10 

242 4.05 HU. 7 27 2.0 12 
28 3.b9 1210. 8 29 2.2 14 
203 3.40 1281. 8 31 2.3 15 
190 3.18 1% 9 32 2.5 17 
179 2.W 1415. 9 35 2.b 18 

W/u IlrV !kV - hV/c l/h - x J d de9 drr Irr mv mv mv - MI mv-mv-mv- 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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**l(*(C***+**+****************~~~****~*****~~******~~~ 

#407 208 Pb on 92 MO 

PRRAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= S2. ZT= 42. ZC=124.1 1 
NEUTRON NUMBERS: NP=lZI. NT= 50. NC=l76. 

L)p**1/3= S.P25 AT++l/S= 4.514 ELSCC)T (2.5 Jes 
REDUCED MASS NUMBER= 63.79 C)P+AT=CIC=BOO. 

INTERACTION RADIUS RINT=l4.45 fm RO= 1.38 fm 

MATTER HALF-DENSITY RRDII Cfml: 
CP= 6.82 CT= 5.00 CT+CP=ll.W E= Z.ZP 

EQUIVCILENT SHARP SURFWE RADII Cfml: 
RP= 6.96 RT= 5.20 

COULOMB RAnII Cfsl: 
RCP= 6.66 RC:T= 5. OS RC=RCP+RCT=l 1.74 

BSS-COULOMB POTENTIAL CM&l: 
VC(r )=1.438*ZP*ZT/r for r>RC 
VC( r )=VC~-tc+r*+n for rs:RC 
VO= 591.94 MeV K= .37729 n=2.481 
VC(RINT)= 342.8 MeV 

FISSION-TkE= 268. Me’,’ 
ASYMM. FISSION-TKE= 240. MeV 

LIQUID I)ROP PARRMETERS: 
GAMMA= Cl. 901 MeV/fm+*Z PROX-FACTOR= 32.66 NcV 
L-RLn= 0 (ROTCITING LIQUID URGP LIMIT) 
STIFFNESS PCIRAMETER C= 3.26 MeVIZ*+2 

MASS EXCESSES CMcV/c*+Zl: 
PROJECTILE: -19.5 TCIRGET: -87.5 
COMPOUND NUCLEUS: 241.1 

FUSION RELfiTEn PARAMETERS: 35.0 7280 Z-33 b.51 Ml0 82.5 91.7 1097 9559 
R-BARRIER=l2.87 fn, V(RB)= 357.8 MeV 40.0 a320 2551 7.u 57387 88.2 85.7 1186 5685 
Q-VALUE= -34X. 1 MrV 45.0 9360 2870 8.37bO948 93.b 80.8 1269 5782 
L-CRITICAL= 0. 50.0 104b3 3189 9.30 b4329 90.7 76.7 134b W 

2mPkon 921* 2tsPkon 92tb 

_---_--_--_--_-_------~- 

EL/u Em ml Eauvt P k ETA UWsBlRsI+usW-Cl!lP-lP W-LTEf’-WET4lEFUlXElA’ TM E~W--f!NlElPlkLT 
-____---- -------- ----------- ------ ----_-- 

1.0 208 b4 0.19 8983 14.0 542.3 0 0 
2.0 416 128 0.37 12703 19.7 383.5 0 0 

0 180.0 180.0 0.0 0 0 0 
0 180.0 180.0 0.0 0 0 cl 
0 180.0 180.0 0.0 0 0 0 
0 180.0 lBD.0 0.0 0 0 0 
0 180.0 180.0 0.0 0 0 0 

0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 
0 0.00 0. 0 0 0.0 0 

3.0 b24 191 0.56 19563 24.2 313.1 0 0 
4.0 832 2s 0.74 17975 27.9 271.1 0 0 
4.3 93b 281 0.84 19ob8 29.6 255.6 0 0 

5.0 lC40 319 0.93 ml02 31.2 242.5 0 0 0 180.0 lW.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 1144 351 1.02 21084 32.7 231.2 70 14b 0 Mb.5 21.1 lb.7 252 892 288 1528 18.93 0. 4 18 0.3 0 
6.0 1248 383 1.12 ZzMb 34.2 221.4 159 685 0 108.8 26.0 35.6 547 701 538 &I5 8.30 0. 4 18 1.0 3 
b.5 1352 415 1.21 22929 35.6 212.7 213 1140 0 89.9 23.8 45. I na 574 7s 511 6.18 0. 4 18 1.3 b 
7.0 148 447 1.30 23798 36.9 205.0 254 1528 0 77.3 21.5 51.4 973 483 874 425 5.13 0. 5 23 1.6 8 

7.5 15bo 478 1.40 24b36 33.2 198.0 2p3 I&5 
8.0 lbb4 510 1.49 iti 39.5 191.7 32b 2160 
8.5 1768 542 1.58 26p( 40.7 Mb.0 356 2420 
9.0 1872 574 1.67 26998 41.9 180.8 383 2651 
9.5 l97b MM 1.7l 27742 43.0 175.9 409 2857 

10.0 2080 bm 1.86 284u 44.1 171.5 433 3343 
10.5 2184 b70 1.95 29173 45.2 lb7.4 456 3211 
11.0 2288 702 2.05 29864 4b.3 163.5 470 3344 
11.5 2392 734 2.14 30539 47.3 159.9 499 3503 
12.0 2496 7b5 2.23 312w 48.3 156.5 519 3b31 

13.0 2704 629 2.42 32483 50.3 150.4 554 3657 
14.0 2912 853 2.b1 33718 52.2 144.9 592 4#1 
15.0 3120 957 2.79 34911 54.0 140.0 625 4218 
lb.0 3328 1021 2.59 36065 55.8 135.6 b57 4345 
17.0 3534 108( 3.lb 37185 57.5 131.5 &87 4495 

18.0 3744 1148 3.35 36273 59.2 127.8 71b 1610 
19.0 3552 1212 3.54 39332 60.8 124.4 744 4713 
20.0 4160 127b 3.72 4CQb5 62.4 121.3 771 4W5 
25.0 5200 1595 4.6 45189 69.8 108.5 893 5157 
34.0 (240 1914 5.yB 49568 76.4 99.0 loo0 5392 

0 b8.0 19.4 Y.0 1145 415 959 372 4.49 0. b 2b 1.9 11 
0 KI.9 17.6 59.) 1301 3b3 1110 3% 4.0( 0. 7 29 2.1 13 
0 55.2 lb.2 62.4 1444 322 1209 307 3.70 0. 8 31 2.3 15 
0 50.5 14.9 b4.8 1583 289 lml 285 3.43 0. 8 33 2.5 18 
0 16.5 13.8 M.7 1714 2b2 1388 2b7 3.22 0. 9 36 2.6 m  

0 43.2 12.9 68.4 1840 240 Mb9 2% 3.M 0. 10 38 2.8 22 
0 40.3 12.1 b9.8 19b4 m,  1548 240 2.89 0. 10 39 2.9 24 
0 37.8 11.4 71.1 2084 204 lb24 m  2.76 0. 11 41 3.1 is 
0 35.6 10.7 72.2 2202 190 lb97 219 2.M 0. 11 43 3.2 27 
0 33.6 10.1 73.2 2319 177 I769 211 2.54 0. 12 45 3.3 29 

0 30.3 9.2 74.9 2547 157 I%@ 
0 27.5 8.4 76.2 2772 146 2M3 
0 25.2 7.7 77.4 B93 127 2175 
0 23.3 7.1 78.3 3212 llb 2304 
0 21.7 6.b 79.2 3430 106 2431 

0 20.2 6.2 79.9 3bM 9a 2557 
0 19.0 5.8 60.5 3861 91 2681 
0 17.9 5.5 81.1 4075 85 2W 
0 13.9 4.2 83.1 5134 M 3407 
0 11.3 3.5 84.3 b1fS 52 39% 

0 9.b 2.9 85.2 7237 43 4575 
0 8.3 2.5 85.9 828) 37 5148 
0 7.3 2.2 86.4 9328 32 5715 
0 b.5 2.0 86.7 10371 29 b279 

196 2.37 0. 13 48 3.b 32 
Is5 2.23 0. 14 52 3.8 35 
175 2.11 0. 15 55 1.0 38 
166 2.00 0. lb I 4.2 41 
159 1.92 0. 17 61 4.4 44 

153 1.84 0. 18 M 4.6 47 
147 1.77 0. 19 b7 4.6 49 
142 1.71 0. m  b9 5.0 52 
122 1.47 0. 25 63 5.8 62 
Ice 1.32 0. 29 9b 6.5 71 

100 t.m 0. 34 108 7.1 
92 1.11 0.39120 7.7 
84 1.04 0. 43 131 8.2 
81 0.98 0. 48 143 8.7 

*~****+*********************~***~*************~**,~-~“-~~~*‘ HHmXmHmCrmwHmlHCHIH~-~*~“+u 

#408 208 Pb an 108 c)s x8 Pb 0” , ! m  * 208 pb on 108 Ik 

________________________________________--- 
PARClMETERS INDEPENDENT OF BOMBARDING ENERGY 

-----------_--------_________________I__~-----------------------~_________ 
EL/u ELM ECN EavvC P k ETA vyLXsEI#R93FLSCP-Ol(P-LP PP-LTEWPEI-PTEPO*ETA’ l#J E-ER~-oclEWlt~r 

1.0 208 71 0.19 89m 15.5 ba.9 0 0 
FITOMIC NUMBERS: ZP= 82. ZT= 47. ZC=lZY. 1 ) 
NEUTRON NUMBERS: NP=l26. NT= 61. NCzlS7. 

2.0 41b 
3.0 624 
4.0 832 
4.5 936 

142 0.38 12703 22.0 429.1 0 0 
213 0.57 19563 26.9 3Jo.4 0 0 

0 190.0 180.0 0.0 0 
0 180.0 180.0 0.0 0 
0 180.0 180.0 0.0 0 
0 1m.o 180.0 0.0 0 
0 190.0 180.0 0.0 0 

0 0 0 0.00 0. 0 0 0.0 0 
n n 0 0.00 0. 0 0 0.0 0 " " 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 w+*1/3= 5.Y25 AT**l/3= 4.762 ELSCAT (31 des 

REDUCED MASS NUMBER= 7l.UY AP+AT=CIC=316. 

INTERACTION RADIUS RINT=l4.72 fm RO= 1.38 fm 

MATTER HALF-DENSITY RQnII Cfml: 
CP= 6.82 CT= 5.32 CT+CP=lZ.14 c= 2.97 

EQUIVALENT SHARP SURFCICE RADII Cfm,: 
RP= 6.96 RT= 5.50 

5.0 1Mo 
5.5 1144 
6.0 I248 
6.5 lm 
7.0 14.54 

7.5 1w 
8.0 l&4 

284 0.M 17975 31.1 303.4 0 0 
3-m 0.65 19Oba 33.0 286.1 0 0 

355 0.94 ml02 34.8 271.4 0 0 
391 1.04 21@b 36.5 1JB.8 101 247 
427 1.13 22026 38.1 247-7 191 797 
162 1.23 22929 39.6 238.0 250 12bl 
4x1 1.32 23793 41.1 m.4 298 ib59 

533 1.42 24b3h 42.b 221.6 339 2003 
569 1.51 25448 U.0 214.6 37b 2% 

COULOMB RADII Efm,: 
RCP= 6.66 RCT= 5.34 RC=RCP+RCT=IZ.GO 

8.5 1768 604 1.40 2b234 45.3 208.1 109 2570 
9.0 1872 b40 1.70 2b998 4b.b 102.3 440 2806 
9.5 1976 675 1.79 i7742 47.9 196.9 4b9 ml7 

BSS-COULOMB POTENTIAL LMeV,: 10.0 ?oBo 711 l.W 28444 49.2 191.9 496 3207 
VC(r)=l.438rZP+ZT/r for r>RC 10.5 2184 744 1.98 29173 50.4 187.3 522 3379 
VC(r)=VO-Kcrxrn for rs:RC 11.0 2288 782 2.C@ 298b4 51.6 l&O %b 3% 
VU= 649.08 MeV K= .406’?:3 n=2.46X 11.5 2392 818 2.17 3(639 52.7 179.0 570 3678 
VC(RINT)= 376.6 MeV 12.0 2496 653 2.27 312M, 53.9 175.2 592 3009 

FISSION-TkE= 284. MeV 
ASYMM. FISSION-TKE= 263. MeV 

LIQUID OROP PARAMETERS: 
GclMM& 0.895 McV/fm*+Z PROX-FCICTGR= 33.59 MeV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARLIMETER I:= 2.9.5 nev/z++k2 

MASS EXCESSES CMeV/c++Zlr 
PROJECTILE: -19.5 TARGET: -97.6 
COMPOUND NUCLEUS: 286.5 

FUSION RELF)TED PARAMETERS: 
R-B11RRIER=13.08 fm V(RB)= 392.5 MrV 

13.0 2704 924 2.45 32183 56.1 148.3 ba 4040 
14.0 2912 9% 2.M 33718 58.2 162.2 b75 4238 
15.0 3120 1W 2.a 34911 b0.2 156.7 712 UIO 
lb.0 3328 1137 3.02 36065 b2.2 151.7 748 1560 
17.0 5% 1209 3.21 3710 b4.1 147.2 783 1692 

18.0 3744 1180 3.40 31073 46.0 143.0 815 (B10 
19.0 3552 1351 3.59 393% 67.8 139.2 917 491) 
20.0 4160 1422 3.78 40345 69.5 ls.7 877 5010 
25.0 520 1777 4.72 451W 77.7 121.4 1015 5370 
a.0 6240 2133 5.M 495a es.2 110.8 1137 010 

35.0 72SO 2L88 b.61 53610 92.0 102.6 1247 5782 
40.0 8320 2844 7.55 57387 98.3 96.0 13.98 5910 
45.0 930 3199 8.49 MM8 104.3 90.5 lU2 6010 
50.0 104W 35M 9.U b4329 109.9 85.8 1533 4~90 

Q-VALUE= -393.6 MeV 
L-CRITICAL= u. 

0 180.0 180.0 0.0 0 
0 137.3 29.7 21.4 251 
0 104.8 30.1 37.6 543 
0 87.1 2b.8 4b.4 774 
0 75.2 23.9 52.4 968 

0 M.3 21.5 56.8 1140 
0 59.5 19.5 b0.3 1296 
0 53.9 17.8 b3.0 1441 
0 49.4 lb.4 65.3 1573 
0 45.6 15.2 67.2 1709 

0 42.3 14.2 48.8 1&3b 
0 39.5 13.3 70.2 1960 
0 37.0 12.5 71.5 Zoeo 
0 34.9 11.8 72.6 2199 
0 33.0 11.1 73.5 2315 

0 29.7 10.1 75.1 2544 
0 27.0 9.2 76.5 27bQ 
0 24.8 8.4 n.6 2990 
0 22.9 7.8 78.5 3210 
0 21.3 7.2 79.3 3427 

0 19.9 6.8 80.0 3b43 
0 18.7 6.4 80.7 3898 
0 17.6 6.0 81.2 4073 
0 13.6 4.6 83.2 5134 
0 11.1 3.8 84.4 b187 

0 9.4 3.2 85.3 723b 
0 8.1 2.8 85.9 8282 
0 7.2 2.5 86.4 5327 
0 6.4 2.2 86.8 It071 

0 0 0 0.00 0. 0 0 0.0 0 
893 275 1349 15.05 0. 0 0 0.0 0 
705 518 724 7.98 0. 0 0 0.9 3 
578 b% 553 6.03 0. 4 m  1.3 7 
4E8 843 4b5 5.11 0. 5 24 1.6 9 

420 9b4 4w 4.49 0. b 27 1.9 12 
WlM9 3b94.05 0.7292.115 
327 118 339 3.72 0. 8 32 2.3 17 
294 1152 315 3.u 0. 8 34 2.5 20 
267 1334 296 3.25 0. 9 36 2.7 72 

244 1412 280 3.07 0. 10 38 2.8 24 
224 14% 2bb 2.92 0. 10 40 3.0 26 
208 1568 254 2.79 0. 11 42 3.1 28 
193 lb27 2U 2.67 0. 11 u 3.3 m  
181 lb94 234 2.57 0. 12 45 3.4 32 

160 1825 219 2.w) 0. 13 49 3.7 36 
143 1-1 2ob 2.24 0. 14 52 3.9 39 
130 m74 195 2.14 0. 15 95 4.1 42 
118 2195 185 2.CQ 0. lb 58 4.3 44 
iw 2313 in 1.95 0. 17 61 4.5 49 

101 2430 170 1.87 0. 18 M 4.7 52 
94 2% lb4 I.&l 0. 19 b7 4.9 54 
87 2bbo 198 1.74 0. m  m  5.1 57 
bb 017 137 1.50 0. 23 84 5.9 69 
53 3761 122 1.34 0. 29 96 6.6 79 

u 4295 Ill 1.22 0.34109 7.3 
38 4622 103 1.13 0. 38 110 7.9 
335343 96 1.06 0. 42 132 8.4 
29 sbl 91 1.00 0. 47 lb3 8.9 -__ 

ntwu tkv kV - lkwc 1/fm -- d d J der 4er 4e I*v I*v *v -- II?* tw -#et NV -- 
--____ -_----~ ---- ---- ___-- -- -____ -- ________ 
F=fsaEcllLE T=T#iuil c-muum OR DIm.Em wsTEll w.4HTEmlwT acuyTERffl%SL=l& fm4203Pb 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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**********o****~~**************~~****~**~********~ 

P409 208 Pb on 140 CP 

----____________________________________--- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
---________________-____________________--- 

ATOMIC NUMBERS: ZP= 82. ZT= 58. ZC=140. ( ) 
NEUTRON NUMBERS: NP=126. NT= 82. NC=208. 

AP+*l/3= 5.925 AT+*l/3= 5.192 ELSCAT (42 des 
REDUCED MASS NUMBER= 33.68 AP+AT=AC=348. 

INTERACTION RADIUS RINT=15.lS fm HO= 1.37 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 6.82 CT= 5.87 CT+CP=12.69 c= 3.16 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 6.96 RT= 6.04 

COULOMB RADII Cfml: 
RCP= 6.66 RCT= 5.82 RC=RCP+RCT=12.48 

BSS-COULOMB POTENTIAL CM&l: 
VC(r1=1.438xZP*ZT/r for r3RC 
VC(r)=VO-Krrr+n for r<RC 
VO= 771.92 MeV K= .46208 n=2.450 
VC(RINT)= 450.5 PleV 

FISSION-TKE= 321. MeV 
ASYMH. FISSION-TKE= 311. MeV 

LIDUID DROP PARAMETERS: 
GAMMA= 0.887 HcV/fm+a2 PROX-FACTOR= 35.17 MeV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2.54 H&J/Z+*2 

MASS EXCESSES CMeV/c++21: XI.0 4160 lb74 3.72 40365 81.8 lb7.5 I%2 5299 
PROJECTILE: -1Y.5 TARGET: -88.2 25.0 52CO 2092 4.M 45137 91.5 149.8 1230 5689 
COMPOUND NIJCLEUS: 404.2 30.0 6240 2510 5.57 49568 100.2 136.7 1373 5949 

FUSION RELATEU PARAMETERS: 35.0 7280 2929 b.50 53610 108.3 12b.b 1512 (134 
R-BARRIER=13.42 fm V(RB)= 469.8 HeV 40.0 8320 3347 7.43 57397 115.8 118.4 lb35 b273 
U-VALUE= -511.9 MeV 45.0 9X4 37bb 8.36 MI948 122.8 111.6 1749 b381 
L-CRITICAL= 0. 50.0 Io4m 4134 9.29 Mm9 129.4 105.9 I= b4b7 

1.0 208 84 0.19 ml 18.3 748.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 41b lb7 0.37 12703 25.9 529.5 0 0 0 183.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 b24 251 0.56 15663 31.7 432.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 832 335 0.74 17975 36.6 374.4 0 0 0 189.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 934 377 0.84 19w 33.8 353.0 0 0 0 183.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 1440 418 0.93 m1o2 10.9 3s.9 0 0 
5.5 1144 4b0 1.02 21086 42.9 319.3 92 147 
6.0 1248 502 1.11 22Q2b U.8 X15.7 217 743 
b.5 1352 544 1.21 22929 (6.7 293.7 293 1245 
7.0 1455 5% 1.30 23798 48.4 283.0 3W lb74 

7.5 1560 
8.0 1664 
8.5 1768 
9.0 1872 
9.5 1976 

10.0 itel 

bm 1.3924b3b Jo.1 273.5 4o4 2347 
U9 1.49 25448 51.8 2b4.8 UP 2373 
711 1.58 2ba4 53.4 2x9 4% 2bbo 
753 1.67 2b998 54.9 249.6 528 2915 
795 1.76 27742 56.4 243.0 563 3143 

837 1.86 284bb 57.9 236.8 597 3349 
10.5 2184 879 1.95 29173 59.3 231.1 628 3535 
11.0 2288 920 2.M 29ab4 60.7 225.8 b53 3701 
11.5 Z392 962 2.14 30539 62.1 220.8 687 3858 
12.0 2494 loo( 2.23 31200 63.4 216.2 714 3999 

13.0 2704 1088 2.41 32483 66.0 207.7 7U 4250 
14.0 2912 1171 2.60 33718 M.5 200.1 815 44b4 
15.0 3120 1255 2.79 34911 70.9 193.4 861 1650 
lb.0 3328 1339 2.97 36065 73.2 187.2 905 4812 
17.0 3536 1423 3.lb 37185 75.5 181.6 947 4955 

18.0 37U 15% 3.34 m  77.6 176.5 987 5083 
19.0 3952 15% 3.53 39.332 79.8 171.8 lo25 5197 

0 180.0 180.0 0.0 0 0 0 0 0.00 
0 147.9 39.8 lb.1 128 IOlb 151 2194 20.73 
0 109.3 39.2 35.4 150 798 415 951 8.79 
0 90.2 34.0 U.9 699 65) 606 709 6.52 
0 17.5 Z-9.8 51.2 907 549 M 589 5.41 

0 68.2 26.6 55.9 IO@ 472 878 515 4.73 
0 61.1 24.0 59.5 1251 413 934 4b3 4.25 
0 56.3 21.8 b2.3 1401 367 1077 424 3.89 
0 50.6 20.0 M.7 1543 329 llbl 394 3.bl 
0 4b.7 18.5 bb.7 lb78 298 1239 359 3.39 

0 43.3 17.2 68.3 ISOB 272 1312 249 3.10 
0 40.4 16.1 69.8 1934 250 1391 331 3.01 
0 37.9 15.1 71.1 2wb 232 1448 31b 2.90 
0 35.b 14.2 72.2 2176 216 1511 3l3 2.73 
0 33.7 13.5 73.2 2295 ml 1573 291 2.b7 

0 30.3 12.1 74.8 2526 178 lb52 271 2.49 
0 27.6 11.0 76.2 2753 159 lm5 255 2.34 
0 25.3 10.1 77.3 297b 1U 1915 241 2.21 
0 23.4 9.4 78.3 3197 131 2022 233 2.11 
0 21.7 8.7 79.1 3415 121 2127 22O 2.01 

0 20.3 8.1 79.9 3632 112 223 211 1.93 
0 19.0 7.6 80.5 3848 lo4 2332 203 I.86 
0 17.9 7.2 81.0 4OU 97 2432 196 1.60 
0 13.9 5.b 83.1 5127 73 2919 lb9 1.55 
0 11.3 4.b M.3 blF2 59 3390 151 1.38 

0 9.6 3.8 85.2 7231 49 3851 138 1.26 
0 8.3 3.3 ES.9 8278 42 43Q5 127 1.17 
0 7.3 2.9 84.3 93-23 37 4753 119 1.w 
0 6.5 2.6 86.7 10368 32 5196 112 1.M 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 4 m  0.9 3 
0. 5 24 1.3 7 

0. b 27 1.6 11 
0. 7 29 1.9 15 
0. 7 32 2.1 18 
0. 8 34 2.4 21 
0. 9 34 2.6 24 

0. 9 38 2.7 27 
0. 10 40 2.9 29 
0. II 42 3.1 31 
0. II U 3.2 34 
0. 12 16 3.4 36 

0. 13 49 3.6 40 
0. 14 52 3.9 45 
0. 15 55 4.1 48 
0. lb 59 4.4 52 
0. 17 62 4.6 56 

0. 18 b4 4.8 59 
0. 19 67 5.0 b2 
0. 19 70 5.2 65 
0. 24 84 6.0 W 
0. 29 96 6.8 91 

0. 33 Ice 7.5 
0.37120 8.1 
0. 41 131 8.6 
0. 4b 143 9.2 

#410 208 Pb on 154 Sm 

----------------------------------------~-- 

PARAMETERS INUEPENUENT OF BOMBARDING ENERGY 
---------------------------------------~--~ 

ATOMIC. NUMBERS: ZP= 82. ZT= 62. ZC.=144. ( ) 
NEUTRON NUMBERS: NP=i26. NT= 92. NC=218. 

AP++l/3= 5.925 AT++1/3= 5.360 ELSCAT C47 des 
REDUCED MASS NUMBER= 88.49 AP+AT=AC=362. 

INTERACTION RADIUS RINT=15.36 fm RO= 1.36 fm 

MATTER HALF-DENSITY RADII Cfal: 
CP= 6.82 CT= 6.09 CT+CF=12.9, c.= :3.22 

EBUIVALENT SHARP SURFACE RADII Cfm3: 
HP= 4.96 RT= 6.25 

C:OULOMB RADII tfnl: 
RCP= 6.66 RCT= 6.00 RC=RCP+RCT=l2.66 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=1.438+ZP+ZT/r for r:>RC 
VC(r)=VO-K*r*xn for r-<HC 
VO= 813.81 HeV K= .47552 n=2.446 
VC(RINT)= 475.9 MeV 

FISSION-TKE= 334. HeV 
ASYMM. FISSION-TKE= 327. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= O.BXl MeV/fmri2 PROX-FACTOR= 35.60 HeV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2.41 &V/Z*+2 

HASS EXCESSES CMeV/c**2lr 
PROJECTILE: -1Y.5 TARGET: -72. 1 
COMPOUND NUCLEUS: 450.6 

FUSION RELATED PARAMETERS: 
R-BARRIER=13.56 fm V(RB)= 496.2 MeV 
G-VALUE= -542.2 HeV 
L-CRITICAL= 0. 

1.0 -08 BBO.19&9wl9.4~.5 0 0 
2.0 416 177 0.37 12703 27.4 5M.I 0 0 
3.0 b24 265 0.56 15563 33.5 4b2.2 0 0 
4.0 832 354 0.74 lW75 38.7 4oo.3 0 0 
4.5 93 3% 0.84 19%8 41.1 377.4 0 0 

5.0 1040 u2 0.93 ml02 43.3 358.0 0 0 
5.5 1lU 487 1.02 2lmb 45.4 241.3 101 159 
b.0 1248 531 1.12 22Q2b 47.4 326.8 233 767 
6.5 1352 575 1.21 22929 49.3 314.0 314 1280 
7.0 1456 619 1.30 23793 51.2 302.6 378 1720 

7.5 1560 bb4 1.39 24b3b 53.0 292.3 432 2101 
8.0 lb64 708 1.49 25448 54.7 293.0 481 2424 
8.5 17Y 752 1.58 2b234 a.4 274.6 525 2728 
9.0 1872 Wb 1.67 2b998 58.1 2bb.8 565 2989 
9.5 1976 841 1.77 27742 59.7 259.7 M13 3223 

10.0 2080 8% 1.86 284bb 61.2 253.1 639 3u3 
10.5 2144 929 1.55 29173 b2.7 247.0 672 3623 
11.0 Pg) 973 2.05 298b4 b4.2 241.4 705 3796 
11.5 2392 1018 2.14 30539 65.6 236.1 735 3954 
12.0 2496 IOb2 2.23 31200 b7.0 231.1 765 49% 

13.0 27b4 1150 2.42 324W 69.8 222.0 821 w 
14.0 2912 1239 2.60 33718 72.4 213.9 873 4573 
15.0 3120 1327 2.79 34911 75.0 206.7 m  4763 
lb.0 3323 1416 2.98 36065 77.4 2m.l %9 4933 
17.0 m  1544 3.lb 37185 79.8 194.2 1013 507b 

18.0 37U 1593 3.35 33273 82.1 166.7 lC5b 5207 
19.0 3752 lb81 3.59 39332 84.4 183.7 lo97 5323 
20.0 41m 1770 3.72 4wb5 a.6 173.0 1137 54m 
25.0 5iW 2212 4.65 45189 96.8 NO.1 1317 5827 
30.0 b2# 2655 5.5849568 lob.0 Mb.2 1475 bo92 

35.0 72&l 3097 b.51 53610 114.5 135.3 1618 bi%2 
40.0 83X? Z.53 7.U 57387 122.4 12b.b 1749 b424 
45.0 93bO 3582 8.37 b4948 129.8 119.3 1871 bW5 
50.0 10400 U24 9.30 b4329 136.9 113.2 1986 b&3 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

0 im.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 147.0 4b.8 lb.5 115 lo29 132 2291 20.16 0. 0 0 0.0 0 
0 109.0 42.7 35.5 44O 808 396 1015 8.86 0. 0 0 0.0 0 
0 90.0 34.5 45.0 691 Ml 5&b 75d b.58 0. 4 m 0.9 4 
0 77.4 31.9 51.3 ma 55b 733 629 5.47 0. 5 24 1.3 8 

0 b8.1 28.3 55.9 1402 473 854 550 4.78 0. 6 27 1.b 12 
0 61.0 25.5 59.5 1245 419 951 494 4.30 0. 7 29 1.9 lb 
0 55.2 23.2 b2.4 13-9b 372 lo48 453 3.94 0. 7 32 2.2 19 
0 50.5 21.2 b4.7 1539 333 1137 421 3.65 0. 8 3 2.4 13 
0 4b.b 19.6 bb.7 lb74 301 12% 394 3.42 0. 9 36 2.b 26 

0 43.2 18.2 b8.4 1804 276 1277 372 3.23 0. 9 34 2.8 29 
0 40.3 17.0 b9.8 1930 254 1343 254 3.07 0. 10 40 2.9 32 
0 37.8 lb.0 71.1 2353 235 MO7 33 2.93 0. 10 42 3.1 3) 
0 35.6 15.1 72.2 2173 219 1443 324 2.81 0. 11 U 3.2 37 
0 33.6 14.2 73.2 2Z2 201 1527 311 2.70 0. 12 4b 3.4 39 

0 30.3 12.8 74.9 2524 180 lb41 290 2.52 0. 13 49 3.7 u 
0 27.5 11.7 76.2 2751 lb1 1750 273 2.37 0. 14 52 3.9 48 
0 25.3 10.7 77.4 2974 14b 1851 258 2.24 0. 15 55 4.2 52 
0 23.3 9.9 78.3 3195 133 1954 24b 2.13 0. lb 59 4.4 56 
0 21.7 9.2 79.2 3414 I22 2056 235 2.O4 0. lb 62 4.b 60 

0 20.3 8.6 W.9 3631 113 2154 215 1.96 0. 17 b4 4.8 b3 
0 19.0 8.1 80.5 m47 106 225O 217 1.m 0. 18 67 5.0 bb 
0 17.9 7.6 81.1 4%2 98 2345 209 1.82 0. 19 70 5.2 70 
0 13.9 5.9 83.1 51% 74 2805 181 1.57 0. 24 84 b.1 84 
0 11.3 4.3 84.3 6181 59 3250 lb1 1.9 0. 28 96 b.8 96 

0 9.6 4.1 85.2 7231 49 3681 147 1.28 0. 32 108 7.5 
0 8.3 3.5 85.9 8278 42 4110 136 1.18 0. 37 120 8.1 
0 7.3 3.1 86.4 9323 37 4531 127 1.10 0. 41 131 8.7 
0 6.5 2.8 1.7 lUb7 33 4947 im 1.04 0. 45 142 9.3 
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l ***+*******+*******++*trt+rtr,+*ii,,rCC 

e411 268 Ph nn 1.65 Ha? 

------------------------------------------- 

PARAMETERS INDEPENDENT OF EOMB&RDING ENERGY 
-----_---------__-------------------------- 

ATOMIC NUMBERS: ZP- 82. IT=  67. ZC=140. ( ) 
NEUTRON NUMBERS: NP=126. NT= 98. NC=224. 

eP*+1/3= 5.925 C)T**l/T= 5.485 ELSCCIT (52 des 
REDUCED MFISS NUMBER= 92.01 AP+AT=AC=373. 

INTERCICTION RADIUS RINT=15.56 fm RO= 1.36 fm 

MATTER HALF-DENSITY HAD11 Efml: 
CP= 6.82 CT= 6.25 CT+CP=13.O7 r= 3.26 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 6.96 RT= 6.41 

COULOMB RADII Cfml: 
RCP= 6.66 RCT= 6.15 RC=RCP+RC-T=l2.S1 

BSS-COULOMB POTENT I AL C &VI: 
VC(r)=1.438*ZP+ZT/r for r>RC 
VC(r)=Vo-l$xr**n for r‘:RC: 
VO= 869.04 MeV K= .4’j773 n=:‘. 44.? 
VC(RINT)= 509.8 MrV 

FISSION-TKE= 353. nev 
ASYMM. FISSION-TKE= 349. MeV 

1. IQUI D DROP F’ARClMETERS: 
GCIHMA= 0.883 MeV/fm**2 PROX-FACTOR= 36.18 MeV 
L-RLD= 0 (ROTATING LIQUID DRCIP LIMIT) 
STIFFNESS PARAMETER c’= 2.33 neV/ZoZ 

MASS EXCESSES CHrV/c**21: 
PROJECTILE: -19.5 TARGET: -63. 7 
C:OilPOUND NUCLEUS: 503.8 

FUSION RELATE5 PF)RARETERS: 
R-BARRIER=13.64 fm V(RH)= 532.7 MeV 
CHxtLUE= -587.1 MrV 
L-CRITICAL= 0. 

1.0 208 92 0.18 8960 20.1 w.l 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 4Ib 184 0.36 127CQ 20.5 611.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 A24 Db 0.54 1% 34.9 4W.5 0 0 0 180.0 193.0 0.0 0 0 0 0 0.M 0. 0 0 0.0 0 
4.0 832 35.9 0.72 17975 40.2 432.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 936 414 0.81 19068 42.7 407.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 1040 w 0.90 20102 8.0 ab.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 1lU SOA 0.9921086 47.2 3b8v9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
6.0 1248 552 1.08 ima 49.3 353.2 210 575 0 118.6 48.3 30.7 3% 910 378 127b 10.42 0. 0 0 0.0 0 
6.5 ES2 590 1.17 z929 51.3 339.3 301 1113 0 9b.2 40.8 41.9 b13 739 520 883 7.18 0. 3 19 0.5 1 
7.0 14% b44 1.26 23798 53.2 327.0 376 1574 0 82.0 35.3 49.0 837 619 680 71b 5.81 0. 5 23 1.1 b 

7.5 1560 690 1.35 24A3A 55.1 315.9 43b 1974 0 71.9 31.2 54.1 lm, 530 810 b18 5.02 0. 6 26 1.5 10 
8.0 16M 736 1.44 25440 1.9 305.9 w 2323 0 b4.1 27.9 57.9 lax? 4b2 919 $52 4.47 0. 6 29 1.8 I4 
8.3 1768 782 1.53 2b234 58.7 ab.7 WA 2631 0 57.9 25.3 bl.O 1359 409 1013 503 4.oB 0. 7 31 2.0 18 
9.0 1872 828 l.b22s90 Ao.4 28B.4 580 2905 0 2.9 23.2 b3.5 1505 367 1098 w 3.77 0. 8 34 2.3 21 
9.5 197b 874 1.71 27742 P.0 280.7 bm 3150 0 48.7 21.4 AS.6 lb44 332 1175 435 3.52 0. 9 36 2.5 25 

10.0 2080 923 1.80 ZWAA 63.6 273-b AE.8 3370 0 4.1 19.8 0.4 1778 302 1247 410 3.32 0. 9 38 2.7 28 
10.5 2181 9AA 1.90 29173 AS.2 2b7.0 b94 3569 0 42.1 18.5 69.0 1% 278 1314 388 3.15 0. 10 40 2.9 31 
11.0 2288 1012 1.99 25w 66.7 260.8 728 3751 0 39.4 17.3 70.3 2031 m  1378 370 3.W 0. 10 42 3.0 33 
11.5 23?2 10% 2.08 30539 68.2 256.1 Al 391b 0 37.1 lb.3 71.5 2154 238 1439 354 2.87 0. II 43 3.2 3b 
12.0 2496 1104 2.17 31200 69.7 249.7 792 4&S 0 35.0 15.4 72.5 2273 223 1498 340 2.76 0. 11 45 3.3 39 

13.0 2704 1196 2.35 32403 72.6 239.9 851 433b 0 31.5 13.9 74.3 i% 196 1610 317 2.57 0. I2 49 3.b U 
14.0 2912 1288 2.53 33718 75.3 231.2 907 4%h 0 1.6 12.6 73.7 2737 175 lllb 297 2.41 0. 13 52 3.9 48 
15.0 3120 1380 2.71 34911 77.9 223.4 959 47b5 0 2b.2 11.6 76.9 2362 150 1819 aBl 2.28 0. 14 55 4.1 ‘I2 
lb.0 3328 1472 2.89 LUlX5 80.5 216.3 1008 4939 0 24.2 10.7 77.9 3184 144 1918 %7 2.17 0. 15 58 4.4 56 
17.0 3536 lSb4 3.07 37185 83.0 209.8 10% 5opJ 0 22.5 9.9 78.8 3403 133 2015 2% 2.07 0. lb 61 4.b 60 

18.0 3744 lb% 3.25 38273 65.4 m.9 1101 5230 0 21.0 9.3 79.5 3621 123 2110 245 1.99 0. 17 M 4.8 b4 
19.0 3552 1748 3.43 m  87.7 198.5 llU 5352 0 19.7 8.7 80.2. 3838 114 2203 ‘23A 1.91 0. 18 b7 5.0 67 
2fJ.O 41b0 1840 3.bl 10365 W.0 193.4 1186 54b2 0 18.5 8.2 00.7 4054 lob 22% 227 I.04 0. 19 70 5.2 71 
25.0 5200 220 4.51 45189 100.6 173.0 137b 5880 0 14.3 b.3 82.8 5120 80 2739 l9A 1.59 0. 24 83 b.1 86 
30.0 A24b 2760 5.41 49560 110.2 157.9 1512 6158 0 11.7 5.2 84.2 bl7b M 3167 175 1.42 0. 28 96 b.8 W 

35.0 7280 3ZQ 6.32 53610 119.1 Mb.2 1b93 bS7 0 9.9 4.4 Es.1 7227 53 J183 159 1.29 0. 32 108 7.5 
40.0 83% 3680 7.22 57237 127.3 136.8 1831 A%5 0 8.5 3.0 85.7 6271 4A 39% 147 1.19 0. 3A 119 8.1 
45.0 9360 4140 8.12 A0940 135.0 129.0 1959 bA22 0 7.5 3.3 86.2 93iu 40 4394 134 1.12 0. 41 131 8.7 
50.0 lo(M) 4Ml 9.02 b4329 142.3 122.3 2079 6715 0 b.7 3.0 1.6 10365 35 4792 130 1.03 0. 45 142 9.3 

#412 268 Ph on 151 Ta 

___---___--_____--______________________--- 

PARAMETERS INDEPENDENT OF BOMBARDING ENEROY 

CITOMIC NUMBERS: ZP= 82. ZT= 73. ZC=l55.( ) 
NEUTRON NUMBERS: NP=126. NT=lOS. NC=234. 

w**1/3= 5.925 AT**l/3= 5.657 ELSCAT i6O des 
REDUCED MASS NURSER= VL.78 AP+AT=AC=384. 

INTERACTION RADIUS RINT=15.68 fm RO= 1.35 fm 

MATTER HALF-DENSITY RADII Lfml: 
UP= 6.82 CT= 6.47 CT+CP=13.2V c= 11.3;’ 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 6.96 UT= 6.62 

COULOMB RADII Cfml: 
RCP= 6.66 RCT= 6.35 RC=RCP+RCT=l:II. 01 

BSS-COULOMB POTENTIAL CM&l: 
VC(r)=1.438*ZP*ZT/r for r>RC 
VCfr)=VO-Krrc+n for rCRC. 
VO= 932.46 MeV K= -51771 n=i. 440 
VC(RINT)= 54S.X MeV 

FISSION-TKE= 375. MeV 
C)SYMM. FISSION-TKE= 373. MeV 

LIQUIU DROP PAR&METERS: 
OLInnA= 6.882 MeV/fmxiZ PROX-FACTOR= 36.78 
L-RLD- 0 (ROTATING LIQUID DROP LINIT) 
STIFFNESS PAR&METER C= 2.22 nev/z**2 

M&S8 EXCESSES EneV/c+iZlr 
PROJECTILE: -19.5 TARGET: -4b.O 
C’ONPOUND NUCLEUS: 573.5 

FUSION RELATED PPIRAHETERS: 
R-BARRIER-13.76 fm V(RB)= 574.7 nev 
Q-VALUE= -639. O M@V 
L-CRITICAL= 6. 

MN 

EL/u EIAB Ecn Ecwx P k ETA lJWsoI#RsoNsW-C7lW+P CP-lTEP-WET-C!TEW*ETA’ T#I E-EROI--M?EtPlkL1 

1.0 rm 97 0.18 8980 21.2 942.6 0 0 
2.0 41A 194 0.35 12703 29.9 AU.5 0 0 
3.0 b24 290 0.53 Is63 35.7 544.2 0 0 
4.0 &’ 387 0.71 17975 42.3 471.3 0 0 
4.5 936 436 0.79 19068 u.9 4u.3 0 0 

5.0 1040 484 0.04 20102 47.3 421.5 0 0 
5.5 llU 532 0.97 21@b 49.6 401.9 0 0 
6.0 1248 561 1.06 2iV2b 51.9 w.8 1BB 419 
6.5 1352 629 1.15 22929 54.0 369.7 301 984 
7.0 148 677 1.23 23798 56.0 356.3 382 Mb7 

7.5 15Ao 726 1.32 24b3A 58.0 344.2 448 ImA 
8.0 IA44 774 1.41 ‘iSU8 99.9 333.2 5ob 2252 
8.5 1768 823 1.b 2b234 61.7 323.3 5% 2575 
9.0 1872 871 1.59 26998 b3.5 314.2 605 zBb2 
9.5 1976 919 1.68 27742 A5.2 375.8 A49 3119 

10.0 208) W 1.76 2S4bA M.9 298.1 690 3350 
10.5 2184 1016 1.85 29173 68.6 zW.9 729 3569 
ii.0 2288 1065 1.94 mb4 m.2 281.2 7~ 3749 
1l.S 2392 1113 2.m m  71.8 277.9 801 39i-2 
12.0 2496 1161 2.12 31200 73.3 i72.1 615 4081 

13.0 2704 1250 2.29 32483 76.3 261.4 898 4362 
14.0 2912 1355 2.47 33718 79.2 251.9 9% 4&N 
15.0 3120 1452 2.65 34911 82.0 243.4 1014 4812 
lb.0 3328 1549 2.&l 3b%5 84.7 23J.b lob7 4995 
17.0 3% lb45 3.W 37105 87.3 Z&b 1117 5156 

18.0 3744 1742 3.17 38273 89.8 222.2 1165 5299 
19.0 3952 1039 3.35 39332 92.3 216.2 1212 5427 
20.0 4160 1% 3.53 403bS 94.7 210.8 1156 95u 
25.0 .5iW 2420 4.41 15189 105.8 108.5 1459 9981 
3.0 bB0 2903 5.29 49568 115.9 172.1 IA37 A273 

X5.0 7290 3387 6.17 53610 125.2 159.3 1798 b481 
40.0 a20 3871 7.03 57w la9 149.0 1945 bb30 
45.0 93M 4355 7.94 AW48 142.0 140.5 1082 b759 
50.0 10400 1639 8.02 b4329 149.7 133.3 2210 6856 

- 

IwlU ncv HIV -- Mvlc 1Ifm -- * * 

0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0-M 0. 0 0 0.0 0 
0 km.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
0 180.0 lm.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 127.8 55.8 2b.l 24b 1002 225 lb43 12.50 0. 0 0 0.0 0 
0 101.7 4b.o 39.2 543 809 (56 1035 7.82 0. 3 18 0.0 0 
0 84.0 59.3 47.0 781 Al5 A27 818 A.17 0. 4 22 0.9 4 

0 75.1 34.5 52.5 934 576 7&3 A97 5.25 0. 5 25 1.3 9 
0 M.7 30.8 56.6 1163 501 877 bl8 4.b5 0. A 28 1.7 13 
0 M.2 27.8 39.9 1325 443 974 560 4.22 0. 7 31 1.9 17 
0 54.9 25.4 b2.b 1476 396 lob0 517 3.89 0. 8 33 2.2 21 
0 SO.5 23.4 M.8 IA19 357 1138 482 3.63 0. E 35 2.4 25 

0 4b.7 21.6 bb.6 1755 325 1zoP 4% 3.41 0. 9 37 2.b 24 
0 43.5 20.2 AU.2 1886 298 127b 429 3.23 0. 10 39 2.8 31 
0 40.7 18.9 69.6 2012 276 1339 40% 3.07 0. 10 41 3.0 31 
0 38.3 17.8 70.9 2134 254 1399 390 2.94 0. 11 43 3.1 37 
0 36.1 lb.8 71.9 2257 239 14% 37S 2.02 0. 11 45 3.3 40 

0 32.4 15.1 73.8 2494 210 1565 310 2.U 0. 12 48 3.6 45 
0 29.5 13.7 75.3 2724 188 lbb9 327 2.4A 0. 13 52 3.8 50 
0 27.0 12.5 76.5 2951 lb9 1767 309 2.32 0. 14 56 4.1 54 
0 24.9 11.6 77.5 3174 154 lOb3 293 2.21 0. 15 58 4.3 50 
0 23.1 10.8 70.4 m  141 15% 260 2.11 0. 16 Al 4.5 62 

0 21.A 10.0 79.2 3b13 131 iWb ab8 2.02 0. 17 A4 4.8 M 
0 20.2 9.4 79.9 3831 121 2135 2% 1.94 0. 18 A7 5.0 70 
0 19.0 8.9 80.5 1017 113 2223 249 1.87 0. 19 70 5.2 74 
0 14.7 b.8 82.6 5115 85 2b44 214 Lb1 0. Z-3 83 6.1 W 
0 12.0 5.6 84.0 b172 As a47 191 1.u 0. 2s 95 A.8 103 

0 10.1 4.7 m.9 7224 5A 3439 174 1.31 0. 32 107 7.5 
0 8.8 4.1 85.6 8272 48 m  lb1 1.21 0. 36 119 8.2 
0 7.7 3.6 8h.1 ?3i8 42 4x1 150 1.13 0. 40 130 8.7 
0 6.9 3.2 86.5 103b2 38 4574 142 1.07 0. u 141 9.3 

d drr du 0” llrv hV llev - WI rhv -w- ncv -- 



610 W. W. WILCKE et al. Heavy-Ion Reaction Parameters 

TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

***************,******************************** ~ 

Ml3 208 Pb on 197 Au 20s Pk 01) I97 Au 2mPbuWk 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
------------------------------------------- 

ATOMIC NUMBERS: ZP= 82. ZT= 79. ZC=l&l. ( 1 
NEUTRON NUMBERS: NP=l26. NT=liS. NC=244. 

cIp**1/3= 5.925 AT++l/B= 5.819 ELSCAT C71 des 
REDUCED RASS NUMBEK=101.18 AP+AT=AC=405. 

INTERACTION RADIUS KINT=l5.86 fm RG= 1.35 fm 

MATTER HALF-DENSITY HA511 [fml: 
CP= 6.82 CT= 6.68 CT+CP=13.49 C= 3.37 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 6.96 RT= 6.83 

COULOMB RADII Cfml: 
RCP= 6.66 RC:T= 6.55 RC:=RCP+RCT=l3.21 

BSS-COULOMB POTENTIAL CM&l: 
VCtr)=1.43S*ZP+ZT/r for r>RC 
VC(r)=VO-K*r**n for r<RC 
VO= 994.60 Me’4 K= .53454 n=2.435, 
VC(RINT)= 587.4 MrV 

FISSION-TKE= 397. nev 
ASYMM. FISSION-TKE= 397. llev 

LIQUID DROP PARAMETERS: 
GAMMA= 0.380 MtV/fm*+2 PROX-FACTOR= 37.32 McV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARARETER C= 2.13 M&/Z++2 

MASS EXC:ESSES CMeV/c**Zl: 
PROJECTILEI -19.5 TARGET: -28.6 
COMPOUND NUCLEUS: 646.7 

FUSION RELATED PARAMETERS: 
R-BARRIER=13.S6 fm V(RB)= 616.6 MeV 
Q-VALUE= -694.9 MeV 
L-CRITICAL= 0. 

1.0 2ca 101 0.17 8980 22.1 Iom.0 0 0 
2.0 416 202 0.34 12703 31.3 721.3 0 0 
3.0 624 304 0.52 15563 38.3 588.9 0 0 
4.0 832 403 0.69 17975 44.3 510.0 0 0 
4.5 936 4s 0.78 19w 46.9 4Bo.B 0 0 

5.0 1040 506 0.86 20102 49.5 156.2 0 0 
5.5 1144 556 0.55 2108b 51.9 436.9 0 0 
6.0 124B 607 I.03 2%?6 54.2 416.4 152 250 
6.5 1352 658 1.12 22929 sb.4 4C4.1 291 841 
7.0 1456 708 1.21 23798 58.5 385.5 w2 1347 

7.5 1560 759 1.29 21636 60.6 372.5 456 1785 
8.0 16M 809 1.38 EU8 62.6 360.6 519 2168 
8.5 1768 860 1.46 26234 64.5 349.9 575 2x% 
9.0 1872 911 1.55 269% 66.4 340.0 427 2807 
9.5 1976 961 1.64 27742 68.2 330.9 674 376 

10.0 X60 1012 1.72 2W66 70.0 322.6 718 3318 
10.5 2184 la2 1.81 29173 71.7 314.8 760 5536 
11.0 2288 1113 1.89 29864 73.4 307.5 799 37s 
11.5 2392 1164 1.93 3m39 75.0 3x.8 837 3917 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 ml.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 140.0 65.7 20.0 147 1101 136 2313 16.58 0. 0 0 0.0 0 
0 lC8.0 51.8 36.0 468 8&( 388 1224 8.65 0. 3 17 0.0 0 
0 90.5 43.7 U.8 723 73 573 933 6.m 0. 4 21 0.5 1 

0 78.5 38.0 50.7 936 424 717 7B4 5.52 0. 5 25 1.1 7 
0 69.6 33.7 55.2 1123 541 G$ 6B9 4.85 0. 6 23 1.5 12 
0 62.6 30.4 58.7 1291 477 936 621 4.37 0. 7 30 1.8 16 
0 57.0 n.6 61.5 I446 426 1024 571 4.02 0. 8 33 2.1 20 
0 52.3 25.4 63.8 1592 a4 1103 531 3.73 0. 8 35 2.3 :4 

0 48.4 23.5 65.8 1731 349 1174 498 3.50 0. 9 37 2.5 27 
0 45.0 21.9 67.5 IS64 320 1241 471 3.31 0. 9 W 2.7 31 
0 42.1 20.4 69.0 1993 2% 1304 448 3.15 0. 10. 41 2.9 31 
0 39.5 19.2 70.2 2119 273 1363 427 3.01 0. 11 43 3.0 37 

;i.O 2496 1214 2.07 31100 76.7 294.5 873 4W 

13.0 2lQk 1315 2.24 324w 79.8 282.9 941 4378 
11.0 2912 1416 2.41 33718 82.8 272.6 1oM 4&l 
15.0 3120 1518 2.56 34911 85.7 263.4 1064 4848 
16.0 W2B 1619 2.76 36065 88.5 ‘X6.0 1120 5O40 
17.0 3536 172Q 2.93 37185 91.2 247.4 1174 5208 

18.0 3744 1821 3.10 38273 93.9 240.4 1225 5358 
19.0 3%2 1922 3.27 39332 96.5 234.0 1274 5693 
20.0 4160 2024 3.u 40365 99.0 228.1 1322 5613 
25.0 5200 2529 4.31 4.5189 110.6 2M.O 1537 6072 
30.0 6240 3035 5.17 49568 121.2 186.2 1726 6378 

35.0 72% .35(1 6.63 53610 130.9 172.4 1896 6596 
40.0 8320 4O47 6.89 51387 140.0 161.3 2052 6760 
45.0 934Q 1553 7.75 &ma 148.4 152.1 2l97 6887 
50.0 10400 SO59 8.61 64329 156.5 lU.3 235 6989 

0 37.3 18.1 71.4 2241 255 1419 410 2.88 0. 11 45 3.2 40 

0 0.5 16.3 73.3 24m 22) 1526 380 2.67 0. 12 48 3.5 45 
0 37.4 14.8 74.8 2712 200 1626 356 2.51 0. 13 51 3.8 50 
0 27.8 13.5 76.1 2910 180 1722 336 2.37 0. 14 55 4.0 55 
0 25.7 12.5 77.2 3164 164 1814 319 2.25 0. 15 53 4.3 60 
0 23.8 11.6 78.1 33Bb 150 1963 %5 2.14 0. 16 61 4.5 64 

0 22.2 10.8 78.9 3605 139 1990 292 2.05 0. 17 64 4.7 68 
0 20.8 10.1 79.6 3823 129 2075 281 1.97 0. 18 64 4.9 72 
0 19.6 9.5 m.2 1010 120 21% 271 1.90 0. 19 69 5.1 76 
i 15.1 7.4 82.4 5110 50 2559 233 1.64 0. 23 82 6.0 93 
0 12.3 6.0 83.8 6168 72 2?41 207 1.46 0. 27 55 6.8 107 

0 10.4 5.1 84.8 7220 60 3312 189 1.33 0. 31 107 7.5 
0 9.0 4.4 85.5 a69 51 3674 174 1.23 0. 36 118 8.1 
0 7.9 3.9 86.0 9315 45 403l 163 1.15 0. 40 129 8.7 
0 7.1 3.4 86.5 1036o 40 42al 153 1.m 0. u 140 9.3 

*414 208 Pb on 208 Pb 

-------------------------------~----------- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-________---_-----__~~----------~--~~~~~~~- 

ATOMIC NUMBERS: zp= 82. ZT= 82. ZC:=f64.( ) 
NEUTRON NUMBERS: NP=126. NT=126. NC=252. 

INTERACTION RADIUS R1NT~l5.97 fm RG= 1 . 3s fa 

MATTER HALF-DENSITY RADII Cfml: 
CP= 6.82 CT= 6.82 CT+CP=.l3.63 F= 3.41 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP- 6.?6 RT- 6.96 

COULOMB RADII Cfml: 
RCP- 6.66 RCT- 6.66 RC=RCP+RCT=l3.32 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.438+ZPrZT/r for r>RC 
VC(r)=VO-Krrrrn for rCRC 
VO=1023.44 MeV C:= .53882 n=2.43S 
VC(RINT)= 605.3 MaV 

FISSION-TKE= 408. HcV 
ASYMM. FISSION-TKE= 408. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.876 MeV/Fn+*2 PROX-FACTOR= 37.50 MeV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2.08 MeV/Z**Z 

MASS EXCESSES CtleV/c**Zl: 
PROJECTILE: -19.5 TARGET: -19.5 
COMPOUND NUCLEUS: 6X5.4 

FUSION RELATED PARAMETERS: 
R-BARRIER=13.94 fn V(RB)= 635.7 MoV 
Q-VALUE- -724.4 MeV 
L-CRITICAL= 0. 

n/u ELM ml Ealm r k EIA l.lkVS3MWU8WcllWW W+.TEP-WET+llEfWEW WJ E-ERMMlElPlkLl 
__----------_-__ ----- 

1.0 208 lo4 0.17 898) 22.7 1958.8 0 0 0 180.0 Isa.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 416 M8 0.24 12703 32.2 748.7 0 0 
3.0 624 312 0.52 IS63 39.4 611.3 0 0 
4.0 832 416 0.69 17975 (5.5 529.4 0 0 
4.5 936 46s 0.77 19cta 48.3 499.1 0 0 

5.0 1040 520 0.86 2olo2 50.9 473.5 0 0 
5.5 1lU 572 0.94 21086 53.3 151.5 0 0 
6.0 1243 624 1.03 22026 56.7 432.2 151 233 
6.5 1352 676 1.12 22929 53.0 415.3 298 835 
7.0 1456 723 1.20 m m  60.2 490.2 393 1349 

7.5 1560 780 1.29 24636 62.3 286.6 470 1735 
8.0 1664 832 1.37 25448 64.3 374.3 536 2185 
8.5 1768 834 1.46 26234 Y.3 363.2 594 is9 
9.0 1872 ?I6 1.56 26998 68.2 352.9 647 283( 
9.5 19% 988 1.63 m42 70.1 w.5 6% 3108 

10.0 m  1040 1.72 m  71.9 m.8 742 33w 
10.5 2134 1092 1.m 29173 73.7 326.7 785 3516 
11.0 za88 1144 1.W 25SM 75.4 319.2 626 3779 
11.5 2392 11% 1.93 30539 77.1 312.2 365 3963 
12.0 2496 1248 2.ob 312MI 78.8 m5.6 903 4133 

0 i80.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 lm.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
0 141.5 70.8 19.2 136 1112 121 2497 17.44 0. 0 0 0.0 0 
0 108.7 54.3 35.7 459 893 374 1284 8.81 0. 3 17 0.0 0 
0 91.0 4.5 US 716 740 559 975 6.67 0. 4 21 0.3 0 

0 78.9 39.4 50.6 930 630 703 817 5.59 0. 5 25 1.0 6 
0 69.9 35.0 55.0 1118 546 820 717 4.90 0. 6. 2l 1.4 11 
0 62.9 31.4 58.6 1287 481 920 647 4.42 0. 7 30 1.8 16 
0 57.2 28.6 61.4 1443 129 loo7 594 4.M 0. 8 33 2.0 20 
0 52.5 26.3 63.7 1589 387 1084 552 3.77 0. 8 35 2.3 24 

0 48.6 24.3 65.7 1728 352 1156 518 3.54 0. 9 37 2.5 2s 
0 45.2 22.6 67.4 1862 322 1221 4W 3.34 0. 9 W 2.7 31 
0 42.2 21.1 68.9 1991 297 1232 465 3.18 0. 10 41 2.8 35 
0 39.7 19.8 70.2 2117 275 1340 444 3.m 0. 11 43 3.0 38 
0 37.4 lB.7 71.3 2239 257 1355 4% 2.91 0. 11 4S 3.2 41 

13.0 27M 1352 2.23 US3 82.0 293.6 973 443 0 33.6 16.8 73.2 2473 226 14W 355 2.70 0. 12 48 3.5 47 
14.0 2912 1456 2.41 33718 85.1 283.0 1039 1689 0 30.5 15.2 74.8 2711 201 1996 370 2.a 0. 13 51 3.8 Y  
15.0 3120 1560 2.5% 34911 88.1 273.4 1100 4911 0 27.9 14.0 76.0 2939 181 16W 349 2.38 0. 14 54 4.0 57 
16.0 3329 l&4 2.75 36065 91.0 264.7 1159 5103 0 25.7 12.9 77.1 3163 165 1778 332 2.26 0. 15 57 4.3 62 
ii.0 3536 1768 2.92 37185 93.8 256.8 1215 5277 0 23.9 11.9 78.1 3385 151 1865 317 2.16 0. 16 60 4.5 67 

18.0 3744 1872 3.09 38273 96.5 249.6 1268 5430 o 22.3 11.1 78.9 36M 140 1949 3W 2.07 0. 17 63 4.7 71 
19.0 3952 1976 3.26 39332 99.2 242.9 1319 5% 0 20.9 10.4 79.6 3822 13O 2031 292 1.99 0. 18 64 4.9 75 
20.0 4lbo 2mo 3.44 w 101.7 236.7 1368 5689 0 19.6 9.8 80.2 4C+9 121 2112 281 1.92 0. 19 69 5.1 79 
25.0 5200 2600 4.30 45lW 113.7 211.8 lW1 6lJs 0 15.2 7.6 82.4 5109 91 2498 242 1.65 0. 23 82 6.0 96 
317.0 6210 3120 5.15 49%8 124.6 193.3 17% 6466 0 12.4 6.2 33.8 6169 72 2&k 215 1.47 0. 27 95 6.8 111 

S.0 7280 3640 6.01 53610 134.6 179.0 1963 MBB 0 10.4 5.2 84.8 7220 60 3223 196 1.3) 0. 31 106 7.5 
40.0 8320 4160 6.87 57387 143.9 167.4 2124 b855 0 9.0 4.5 85.5 8269 51 3571 181 1.24 0. 35 118 8.1 
45.0 9360 46M 7.73 60948 152.6 19.0 2274 6981 0 7.9 4.0 86.0 9315 45 WI3 169 1.15 0. 39 129 8.7 
500.0 IolD 5200 8.59 64327 160.8 149.7 2415 7088 0 7.1 3.5 86.5 lcao 40 4250 159 1.09 0. 43 140 9.3 

_--- 
flN,u lkv It& - lwc llfm - n * ak P, &s&s I*v I*v n# - “Pi It& -Iwc WV - 

-_ 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

++**~*1(*X*****++****~***********************r***,~-~ 
s415 2OH pb on 209 Bi 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
---------_-__-_____-____________________--- 

ATOM1 C NUMBERS: ZP= 82. ZT= 83. ZC=165. t ) 
NEUTRON NUMBERS: Np-126. NT=l26. NC=252. 

API*1 /3= 5.925 AT+*l/3= 5.934 
REDUCED MASS NWHBER=lG4.25 AP+AT=AC=417. 

INTERACTION RAnIUS KINT=lS.YX fm RO= 1.35 fin 

MATTER HALF-DENSITY RAnII Cfml: 
CP= 6.82 CT= b.83 CT+CP=l3.h4 F= 3.41 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= b.‘?h RT= 6.97 

COULGMB RADII Cfml: 
RCP= 6.66 RCT= h.hB RC=RCP+RCT=13..34 

1.0 MB 104 0.17 8980 22.8 1071.7 0 0 
2.0 416 208 0.34 12703 32.2 757.8 0 0 
3.0 b24 313 0.51 15563 39.5 618.7 0 0 
4.0 832 417 0.68 11975 45.6 X355.8 0 0 

0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
0 190.0 183.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

4.5 P-5 4b9 0.77 19068 48.4 x6.2 0 6 

5.0 1040 521 0.85 20102 51.0 479.3 0 0 

0 180.0 183.0 0.0 0 0 0 6 0.w 0. 0 0 0.0 0 

0 180.0 180.0 0.0 0 0 0 0 0.06 0. 0 0 0.0 0 
5.5 1144 573 0.94 2Im6 53.5 457.0 0 0 
A.0 1248 625 1.02 2XJ2b 55.9 437.5 12b lb2 
A.5 1352 67% 1.11 22929 58.1 420.3 287 no 
7.0 14% 730 1.19 23798 bo.3 405.1 385 1290 

0 180.0 lW.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 147.9 74.4 16.0 95 1153 88 J)llrn.93 0. 0 0 0.0 0 
0 111.4 95.9 34.3 429 923 351 1zi4 9.19 0. 3 lb 0.0 0 
0 92.8 4b.b 43.6 A92 7M 542 1010 A.83 0. 4 21 0.0 0 

0 80.3 40.3 49.8 911 b49 A90 810 5.68 0. 5 24 1.0 5 
0 71.1 35.6 54.5 1102 562 811 7% 4.96 0. A 27 1.4 10 

7.5 1560 732 1.28 24435 AZ.4 391.3 4b4 1710 
8.0 l&4 831 1.34 25448 M.5 378.9 531 2134 
8.5 1768 886 1.45 24234 66.5 357.b 598 2482 
9.0 1872 93 1.53 26998 b8.4 357.2 b44 2791 
9.5 197b 990 1.b2 27742 70.3 347.7 693 3067 

10.0 2080 lo42 1.70 28166 72.1 333.9 740 3315 
10.5 2184 lo55 1.79 29173 73.9 xcl.7 7lu 3540 
11.0 2288 1147 1.87 29&44 75.6 323.1 8Z 3745 
Il.5 2392 1159 1.96 30539 77.3 316.0 8M 3931 
12.0 2496 1251 2.01 31200 79.0 m.4 902 4102 

13.0 2794 1355 2.21 32(83 82.2 297.2 972 44O5 

0 63.9 32.0 53.1 1273 495 912 Ml 4.47 0. 7 30 1.7 15 
0 58.1 29.1 61.0 1431 441 loo1 &ix 4.09 0. 7 32 2.0 19 
0 53.3 26.7 63.4 1579 397 loe0 563 3:80 0. 8 35 2.2 23 

0 49.2 24.7 b5.4 1719 361 1151 52% 3.56 0. 9 37 2.4 27 
0 45.8 22.9 b7.1 1W DJ 1218 498 3.34 0. 9 39 2.b 31 
0 42.8 21.5 68.b 1983 305 1279 473 3.19 0. 10 41 2.8 ?4 

BSS-COULOMB POTENTIAL CMeVl: 
VCtr)=1.438++ZP+ZT/r for r:.RC 
VC(r)=VCl-k:*r+*n for r-CRC 
vO=lo34.5Y nev K= .5428S n=2. 439 0 40.2 20.1 69.9 2110 282 1338 452 3.05 0. 11 43 3.0 37 

0 37.9 19.0 71.1 ml 263 13% 433 2.92 0. II 44 3.2 40 VC(RINT)= 612.3 &V 

FISSION-TKE= 412. MrV 
ASYMtl. FISSIUN-TKE= 412. MeV 

LIQUID DROP PARAMETERS: 
GAMflA= 0.878 McV/fm+a2 PRGX-FACTOR= 37. &.” MeV 

0 34.0 17.0 73.0 2473 231 1498 101 2.71 0. 12 43 3.5 4d 
14.0 2912 1459 2.38 p718 65.3 286.4 1039 b&4 
15.0 3120 1564 2.55 34911 88.3 276.7 II01 4S9 
16.0 3321( l&8 2.72 36065 91.2 2b7.9 1159 5085 
17.0 3% 1772 2.W 37185 94.0 259.9 1215 5159 

0 30.8 15.5 74.b 2706 206 1596 37b 2.54 0. 13 51 3.7 52 
0 28.2 14.1 75.9 29% 185 lb69 355 2.39 0. 14 54 4.0 57 
0 26.0 13.0 77.0 3159 lb9 I778 m 2.27 0. 15 ii 4.2 I1 
0 24.1 12.1 77.9 3381 155 1865 321 2.17 0. 16 M) 4.5 M 

0 22.5 11.3 78.7 3601 143 lH9 308 2.08 0. 17 63 4.7 70 
0 21.1 10.6 79.5 3820 132 2031 296 2.00 0. 18 M 4.9 74 

L-RLU= 0 (ROTATING LIG!UIIJ DROP LIMIT) 
STIFFNESS PARAMETER C= 2.08 MeV/Z**2 18.0 37U 1876 3.M 38273 96.7 252.6 I2b9 5413 

19.0 3952 1981 3.23 39332 W.4 245.9 1320 5551 
m-0 4160 2ow 3.41 40365 102.0 239.6 1369 5675 
25.0 5203 2&% 4.26 45189 114.0 214.3 1594 AIM 
Sl.0 A240 3127 5.11 49568 124.9 195.7 1790 w 

35.0 7m 3549 5.96 %I0 134.9 181.1 1967 M85 
46.0 8326 4170 A.81 57381 144.2 lb9.4 2129 6853 

MASS EXCESSES CMeV,crcrZl: 
PROJECTILE: -19.5 TARGET: - lb.. 5 
C:OHPOLtND NUC.LEUS: 696. .3 

FUSION RELATED PARAMETERS: 
R-BARRIER=13.94 fm VtHB)= b43.h MeV 

0 19.9 9.9 80.1 4036 124 2112 265 1.92 0. 19 A9 5.1 /I) 
0 15.3 7.7 82.3 5108 92 2198 245 I.65 0. 23 82 A.0 95 
0 12.5 6.3 83.8 6166 74 mbb 218 1.47 0. 27 95 6.8 I10 

0 10.5 5.3 34.7 7219 61 3221 199 1.3 0. 31 lob 7.5 
0 9.1 4.b 85.4 8268 52 3569 183 1.24 0. 35 118 8.1 
0 8.0 4.0 86.0 9314 46 3910 171 I.16 0. 39 129 8.7 
0 1.2 3.b 86.4 10359 41 424b IA1 1.W 0. 43 110 9.3 

Q-VALUE= -732.2 MeV 45.0 9364 4b91 7.M bOV48 153.0 159.8 2280 b9%4 
L-CRITICAL= 0. 50.0 lO4O4 5212 8.51 A4329 1bl.2 151.6 2421 7089 

PARAMETERS INDEPENDENT OF BOMRARDING ENERGY 

ATOMIC NUMAERS: ZP= 82. ZT= 92. ZC=l74 t 1 
NEUTRON NUflBERS: NP=126. NT=i4&. NC=272: 

1.0 208 111 0.17 BP80 24.3 1187.9 0 0 
2.0 4lb m 0.33 12703 34.3 840.0 0 0 
3.0 b24 323 0.50 15663 42.0 685.8 0 0 
4.0 832 444 0.67 17975 48.6 593.9 0 0 
4.5 %A 499 0.75 19068 51.5 5MJ.o 0 0 

5.0 IO40 555 0s 20102 54.3 531.2 0 0 
5.5 1lU 410 0.92 Lb 1086 56.9 5ob.5 0 0 
A.0 1248 b&4 1.00 59.5 181.9 0 0 
A.5 1352 721 IS@ 22929 Al.9 4b5.9 275 W 
7.0 14% 777 1.17 23793 b4.2 449.0 392 1175 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.03 0. 0 0 0.0 0 
0 180.0 lsb.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

aP**l/s= 5.925 AT**l/S= A. 197 
REDUCED MASS NUMBER=1 11,OO AP+AT=AC=446. 

INTERACTION RAnItJS RINT=l6.27 fm RO= 1.34 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 6.82 CT= 7.lb CT+CP=13.98 & ‘3.49 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

0 180.0 im.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
0 118.9 bb.0 30.5 35) 998 276 lb?3 10.57 0. 2 15 0.0 0 
0 97.8 53.3 41.1 A33 823 462 

0 84.1 45.5 48.0 864 b9b 4% 
0 74.1 40.0 53.0 lob3 601 760 
0 66.4 35.7 56.8 124O 523 Bb4 
0 60.3 32.4 59.9 L103 4b9 953 
0 55.2 29.b 62.4 1551 422 lO?J 

0 51.0 27.3 b4.5 1697 383 1103 

1193 7.41 0. 4 20 0.0 0 

972 A.04 0. 5 24 1.0 A 
842 5.22 0. 6 27 1.4 II 
752 4.67 0. 7 29 1.7 lb 
687 4.2b 0. 7 32 2.0 m 
A36 3.94 0. 8 34 2.2 25 

5% 3.49 0. 9 36 2.4 29 
560 3.47 0. 9 38 2.6 Z 
532 3.27 0. 10 40 2.8 36 
17 3.14 0. 10 42 3.0 40 
485 3.01 0. II 44 3.2 43 

447 2.78 0. 12 47 3.5 50 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 6.96 RT= 7.30 

7.5 lw 832 1.2524b24 6.5 433.8 481 lb53 
8.0 lbb4 888 1.3325448 b8.7 420.0 566 2070 
8.5 l7b8 943 1.41 26234 70.8 (07.4 A23 2uB 
9.0 1872 999 1.50 269% 72.8 39b.0 682 7lS cuuLcwlB RADII c fm,: 

RC-P= b.& RCT= 6.98 Ri=RCP+HCT=l3.&, 9.5 1976 1054 1.58 27742 74.8 385.4 737 33% 

BSS-COULGMB POTENTIAL CMeVl: 10.0 2M 1110 1.Y 2W4 76.8 375.6 188 3321 
VC(rt=l.438rZP+ZT/r for r>RC 10.5 2184 1165 1.75 29173 78.7 ?&.A mh 3560 
VC(rl=VO-krrx+n for rCRC 11.0 22@ 1221 1.83 298M W.5 3JB.2 882 377b 
VO=llZ1.53 tlcv K= .555&S n=1.4411 11.5 2392 127b 1.91 3C639 82.3 354.3 925 3974 
VC(RINTt= 666.8 MeV 12.0 2496 1332 2.00 31200 84.1 242.9 9bb 4155 

FISSION-TKE- 447. ncv 
ASYMM. FISSIGN-TKE= 445. MeV 

Lxwxn URUP PARAMETERS: 
GAMMA= 0. B70 MeV/fmr*i2 PRGX-FACTOR= ‘38.18 MrV 
L-RLD- 0 [ROTATING LIGIUID DROP LIMIT) 
STIFFNESS PARAMETER C= 1.36 MeV/Z**:’ 

13.0 270) lU3 2.16 32M 87.5 329.5 1044 U7b 
14.0 2912 I.%4 2.33 33718 90.8 317.5 1116 4750 
15.0 3120 1665 2.50 34911 94.0 306.7 1184 4989 
lb.0 3328 1776 2.M = 97.1 297.0 1248 5197 
17.0 3536 1837 2.83 37135 loo.1 288.1 1w 5331 

MASS EXCESSES Ct’leV,c++23r 
PROJECTILE: -19.5 TARGET: 47.2 
COMpOUNn NUCLEUS: 805. 7 

18.0 3744 1998 3.OO 38273 103.0 280.0 1367 5%4 
19.0 3952 2109 3.16 39‘332 105.8 272.5 1423 5690 
20.0 41&b 2210 3.33 4@b5 108.6 265.6 1477 y822 
‘25.0 5200 2775 4.16 45189 121.4 p1.b 1721 6321 
30.0 6240 333 4.99 495bB 133.0 216.9 19% 665( 

FUSION RELATED PARAt,ETERS: 35.0 72Bo 3885 5.63 53610 143.b 200.8 2126 6892 
R-BARRIER=14.12 fs V(RB)= 703.3 tleV 46.0 8320 4440 6.66 57387 153.5 187.8 232 7070 
Q-VALUE= -778.0 tlev 45.0 930 4995 7.49 A0948 x2.9 177.124bb 7209 
L-C.RITICAL= 0. 50.0 I0404 55% 8.32 64329 171.7 148.0 2419 7320 

0 47.3 25.4 bb.3 Ia4 350 1168 
0 44.2 23.7 67.9 1945 323 t228 
0 41.5 22.2 b9.3 2093 299 1284 
0 39.1 20.9 70.5 2218 278 1338 

0 35.0 18.7 72.5 24bO 2U 1uB 
0 31.8 17.0 74.1 2b55 
0 29.1 15.5 75.5 2925 
0 2b.8 14.3 7b.b 3150 
0 24.8 13.3 77.6 3373 

0 23.1 12.4 78.4 3594 
0 21.7 11.6 79.2 3813 
0 20.4 10.9 79.8 m 
0 15.7 8.4 82.1 5103 
0 12.8 A.8 83.6 6163 

6 10.8 5.8 84.6 7216 
0 9.3 5.0 85.3 a265 
0 8.2 4.4 85.9 9312 

217 1530 420 2.60 
195 lb18 396 2.45 
178 1702 376 2.3 
I43 1782 35) 2.22 

150 1861 343 2.12 
139 1937 3% 2.04 
130 2011 318 1.97 
97 2% 273 1.69 
77 2702 243 L.50 

64 3026 221 1.37 
55 5341 204 1.26 
48 36% 190 I.18 

0. 13 51 3.7 56 
0. 14 3 4.0 A1 
0. 15 57 4.2 M 
0. lb bn 4.5 71 

0. 17 A3 4.7 76 
0. 17 A5 4.9 m 
0. 18 b8 5.1 85 
0. 23 81 b.0 to3 
0. 27 94 6.8 119 

0. 31 105 7.5 
6. 35 117 8.1 
0. 39 i27 8.7 

0 7.3 3.9 86.3 la59 42 3954 179 1.1, 0. 43 138 9.3 

fwlu fkv tw -- hVic i/f@ -- d d nk dn drr der kv tie” I*” -- “LS b” -iwJ- tkv -- 
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*c****c**********CICC,CI*+,+CCC*,,+r************~ 
#417 238 U on 12 C mu *o UC 2mlJ on J2C 

-- 
n/r EM Eal Ecnm P t ETA lMsaw,WL8W-OlW-iJ W-LTEP-WEl4TEFUlXElA’ TW E-~REN--EN~EJP~~~~ 

__--I ---- 
1.0 238 11 0.18 tom 2.3 86.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0 0 0.0 0 0. 
2.0 416 23 0.35 11536 3.5 b1.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0 0.0 0. 0 0 
3.0 714 34 0.59 17S27 4.3 50.2 0 0 0 1110.0 tm.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 %2 4b 0.71 20567 5.0 43.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
4.5 1071 51 0.80 21818 5.3 41.0 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 1190 51 0.8923001 5.6 B.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.5 1309 b3 0.97 24127 5.9 37.1 0 0 0 lBo.0 180.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
6.0 1428 b9 Lob 25203 b.1 35.5 18 310 142 125.6 2.4 27.2 1221 207 12% 14 9.40 1331. b 17 1.2 5 
6.5 137 74 1.15 2b234 b.4 34.1 ZB 448 431 100.4 2.9 39.8 1380 167 1385 94 6.M 1442. 6 17 1.3 5 
7.0 lb6 80 1.24 27230 b.b 32.9 36 971 679 85.1 2.9 47.4 1527 139 1521 75 4.79 1547. b 17 1.3 b 

7.3 1765 86 1.33 28169 b.8 31.7 42 1232 694 74.3 2.7 52.8 lb44 119 lb!jl M 4.03 1658. b 17 1.4 b 
8.0 1904 91 1.42 29118 7.1 30.7 47 1440 1082 bb.2 2.4 56.9 leo0 104 177b 57 3.43 1761. 6 17 1.5 7 
8.5 2323 97 1.51 30018 7.3 22.8 52 lbb0 1247 59.7 2.4 b0.2 1931 92 1697 51 3.30 1863. 9 24 1.5 8 
9.0 2142 1W I.6030892 7.5 29.0 56 i# 1395 54.4 2.3 b2.8 2060 82 2017 47 3.04 1973, ? 15 1.6 8 
9.5 22bl 109 l.b8 31743 7.7 23.2 b0 1Wb 1527 50.1 2.1 b5.0 2187 74 212.4 44 2.84 2Q74. 10 27 1.6 9 

10.0 2303 114 1.77 32572 7.9 27.5 M 2138 1445 4b.4 2.0 bb.8 2313 b7 2151 42 2.67 2183. 10 23 1.7 9 
JO.5 24W 120 1.86 33381 8.1 26.8 @ 2% 1753 43.2 1.9 68.4 2437 b2 2366 39 2.53 2282. 11 3-J 1.7 JO 
11.0 2b18 12b 1.95 34171 8.3 26.2 71 2323 1850 40.4 1.8 b9.8 2561 57 2481 38 2.41 2391. 12 31 1.8 10 
11.5 2737 131 2.04 34944 8.5 25.6 74 2469 1833 38.0 1.7 71.0 2b84 53 2595 36 2.30 2439. 12 32 1.8 11 
12.028% 137 2.1335100 8.7 25.1 782537 1754 35.9 1.6 72.1 2307 49 ml8 34 2.21 25%. 13 34 1.9 II 

13.0 iV94 149 2.30 37168 9.0 24.1 83 2759 lb21 22.2 1.5 73.9 3050 U 2934 32 2.05 28x2. 14 36 2.0 12 

PARAJIETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP* 92. ZT= 6. ZC= 98. (Cf J 
NEUTRON NUMBERS: NP~14.5. NT- 4. N&152. 

Ape*1 /3= 6.197 AT**l/3= 2.289 ELSCAT < 2 dew 
REDUCED MASS NUMBER= 11.42 AP+AT=AC=250. 

INTERACTION RADIUS RINT=12.31 fm RO= 1.45 fm 

MATTER HALF-DENSITY RAI)II Cfml: 
CP= 7.14 CT= 2.1-Z CT+CP= 9.29 ?% 1.64 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 7.30 RT= 2.52 

COULOMB RADII LfaJZ 
RCP= 4.9S RCT= 2.51 KC=RCP+RCT= 9.49 

BBS-COULOMB POTENTIAL CM&l: 
VC(rJ=1.438+ZP+ZT/r for r>RC. 
VC(rJ=VO-K*r**n for r<RC 
VO- 110.69 MeV K= .02574 n=3.092 
VC(RINTJ= 64.5 MeV 

FISSION-TKE= 185. MeV 
ASVMM. FISSION-TKE= 43. nev 

LIQUID DROP PARAMETERS: 
GAMMA= 0.873 MeV/fm**Z PROX-FACTOR= 17.96 
L-RLD= 70 (ROTATING LIBUIT1 DROP LIJIIT) 
STIFFNESS PARAMETER C= 16.90 MeV/Zcal 

14.0 3332 lb0 2.48 38561 9.3 23.2 89 2w6 1505 29.3 1.4 75.4 3293 
15.0 3570 171 2.M 3994b 9.7 22.4 94 3@34 JMZ 26.8 1.2 76.6 3535 

393159 301.9339J5.15392.1 13 
353383 28 1.82 32% lb 41 2.2 14 
32 3606 27 1.73 3% 17 43 2.2 15 
29 3528 26 1.65 3w3. 18 4b 2.3 16 

27 4051 25 1.583799. 19 48 2.4 17 
25 4272 24 1.52 4010. 20 50 2.5 17 

16.0 SO8 
17.0 4046 

LB3 2.84 412b7 10.0 21.7 W 3145 1317 24.8 1.2 77.b 3776 
194 3.01 42543 10.3 21.1 104 3243 1240 23.0 1.1 78.5 4017 

206 3.19 43793 10.6 20.5 lC8 3339 1171 21.5 1.0 79.3 4257 
217 3.37 450@ 10.9 19.9 Jl2 3108 1lW 20.1 0.9 79.9 4497 
228 3.54 lb187 11.2 19.4 117 3478 1c64 18.9 0.9 80s 4736 
2% 4.43 51707 12.5 17.4 135 3743 W 14.6 0.7 62.7 5932 
343 5.32 %717 13.7 15.9 152 3918 702 11.9 0.6 84.0 7126 

400 6.20 61342 14.8 14.7 lb7 4044 b02 JO.1 0.5 85.0 3318 
457 7.09 b5bb4 15.8 13.7 180 4137 527 8.7 0.4 85.6 9510 

MeV 

18.0 4234 
19.0 4sz 
20.0 4744 
23.0 5950 
30.0 7140 

35.0 8330 
40.0 5s20 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: 47.2 TARGET: 0.0 
COMPOUND NUCLEUS: 72.3 

FUSION RELATED PARAMETERS: 
R-BARRIER=l1.14 fm VCRS)= 66.0 NeV 
Q-VALUE- -25.0 McV 
L-CRITICAL= 64. 

+I**++**********,******************************* 

24 4494 23 1.47 4203. 21 52 2.6 18 
18 5593 20 1.27 5163. 26 b3 2.9 22 
14 bb93 18 1.13 bC87. 31 74 3.2 2b 

12 779b lb 1.03 7006. 34 84 3.5 
10 w3 15 0.95 7898. 41 94 3.7 

45.0 10710 514 7.93 b9738 lb.8 13.0 193 4210 W 7.7 0.4 86.2 10701 9 9983 14 0.89 8763. 4b 103 4.0 
50.0 llW0 571 8.8b 7%07 17.7 12.3 205 42b7 421 6.9 0.3 86.6 11892 8 11032 13 0.84 9601. 51 113 4.2 

Y418 23S u an 16 0 23 U on lb 0 224 u 0” 16 0 

--____________----______________________--- --_--_______ ___----------- ------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/u ELM EL-I ECJl/vC r k ETA lMXsawLStfU3W4lOP-LP W’-l7B’-PPET~EFUtXET4’ T&J E-E9EJt--fN7BPJUl 

ATtV’lIC NUMBERS: ZP= ‘92. ZT= S. ZC:=iOO. fFm> 
NEUTRON NUMBERS: NP=146. NT- S. NC=154. 

APr*l/3= 6.197 AT*+1/3= 2.520 ELSCAT C 3 des 
REDUCED MASS NUNBER= 14.9Y AP+AT=AC=254. 

1.0 233 
2.0 47b 
3.0 714 
4.0 952 
4.5 1071 

INTERACTION RADIUS RINT=12.57 fm RO= 1.44 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 7.16 CT= 2.42 CT+CP= 9.59 c= 1.81 

5.0 1190 
5.5 1309 
6.0 1428 
6.5 1547 
7.0 Jbbb 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 7.30 RT= 2.7X 

7.5 1785 
8.0 1904 

COULOMB RADII Cfml: 
RCP= 6.98 RCT= 2.78 RC=RCP+RCT= 9.76 

8.5 2023 
9.0 2142 
9.5 2261 

BSS-COULOMB POTENTIAL CMeVl: 10.0 2300 
VC(rJ=1.43S+ZP*ZT/r for r>RC 10.5 24w 
VC(r)=VO-K+rcrn for rCRC: 11.0 2618 
vo= 145.05 MeV K= -04281 n-2.943 11.5 2737 

IS 0.18 10275 3.3 115.9 0 0 0 lea0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
r) 0.35 14% Lb 81.9 0 0 0 183.0 190.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
45 0.53 17807 5.7 66.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
60 0.71 x5$7 
b7 0.80 21818 

75 0.8923&v 
82 0.98 24127 

90 97 1.07 3ii Lib 
105 1.2527233 

112 1.3423189 
IZO 1.42 29118 
127 1.51 xa8 
135 l.bOw92 
142 J.b9 31743 

b-6 57.9 0 0 0 180.0 180.0 0.0 0 
7.0 54.6 0 0 0 180.0 180.0 0.0 0 

7.3 51.8 0 0 0 184.0 lso.0 0.0 0 
7.7 49.4 0 0 0 18Q.o 180.0 0.0 0 
8.0 47.3 25 336 145 123.8 3.3 28.1 1166 
8.4 45.5 39 704 44b 99.4 3.8 40.3 1335 
8.7 43.8 48 1Olb 705 34.4 3.8 47.8 1489 

9.0 42.3 56 1’2% 923 73.7 3.b 53.1 lb33 
9.3 41.0 b-4 1520 1124 b5.b 3.4 57.2 1772 
9.6 39.8 70 1727 1297 59.3 3.2 M.4 1% 
9.8 38.6 76 1911 1150 54.1 3.0 63.0 2wB 

JO.1 37.6 81 2075 1sBB 49.7 2.8 b5.1 2167 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.w 0. 0 0 0.0 0 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

262 JJ@ 187 9.27 1311. b 17 1.3 5 
212 1339 123 b.07 1414. 6 17 1.4 b 
177 1480 W 4.84 1517. 6 17 1.4 7 

152 lb13 84 4.15 JbJ9. b 17 1.5 8 
132 1739 75 3.69 1727. 6 17 1.b 8 
117 J&J 68 3.35 1827. 9 25 1.7 9 
104 1980 63 3.W 1927. 9 27 1.7 10 
94 ml 59 2.89 2034. 10 29 1.8 10 

150 1.73 32572 JO.4 36.6 86 22i2 lb90 4b.l 2.6 b7.0 2294 
157 1.87 33381 10.6 35.8 91 2355 1449 42.9 2.5 b88.5 2420 

86 2213 95 2.72 2132. 10 %J 1.9 11 
792327 52 2.57 223l. 11 31 1.9 12 
73 2440 SO 2.452336. 12 32 2.0 12 
ba 2333 48 2.34 2432. 12 24 2.0 13 
432464 4422.252527.13352.1 14 

165 I.9534171 JO.9 34.9 96 2476 1534 40.2 2.4 69.9 2545 
172 2.05 24944 11.1 34.2 100 2587 Mb9 37.8 2.2 71.1 2&9 
la, 2.14 35700 11.4 53.3 194 2688 I(08 35.6 2.1 72.2 2793 VC(RXNTJ= 84.2 NeV 

FISSION-TKE= 191. MeV 
ASVMM. FISSION-TKE= 56. NrV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.675 MeV/fa*+Z PROX-FACTOR= 19.91 NeV 
L-RLJl= 66 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARANETER C= 12.97 MeV/Zix:! 

12.0 28% 

562886 43 2.09 272b. 14 38 2.2 15 
50 3107 40 1.96 2924. 15 40 2.3 lb 
4 3326 38 1.86 3119. Jb 43 2.4 17 
41 3545 3b 1.76 3313. 17 45 2.5 18 
3% 3763 34 1.68 3%. 18 48 2.b 19 

35 3980 33 1.62 3496. 19 50 2.7 20 
32 4197 32 1.55 3a4. 24 53 2.8 21 
30 4413 31 1.50 4071. 21 55 2.9 22 
23 5491 26 1.29 4980. 26 bb 3.2 29 
18 bsb4 23 1.15 sm. 31 77 3.b 31 

15 7434 21 1.05 67%. 3b 88 3.9 

13.0 309) 195 2.31 37168 11.8 32.1 112 2844 lry) 32.0 1.9 74.0 3038 
14.0 3332 210 2.49 38581 12.3 31.0 119 3019 JzO7 29.1 1.8 75.4 3292 
15.0 3570 225 2.U 39916 12.7 29.9 126 3151 1126 2b.7 1.6 76.7 3525 
lb.0 3808 240 2.35 41267 13.1 29.0 133 3267 JC&. 24.6 1.5 77.7 3767 
17.0 4044 235 3.W 42548 13.5 23.1 139 33b9 W4 22.9 1.4 78.6 4C08 

18.0 4204 270 3.20 43793 13.9 27.3 14 3459 939 21.3 1.3 79.3 4249 
19.0 4522 2S5 3.33 45&X5 14.3 2&b 151 3540 889 20.0 1.2 80.0 UW 

NASS EXCESSES LMcV/c**Zl: 
PROJECTILE: 47.2 TARGET: -4.7 

20.0 4760 
25.0 5950 
3.0 7140 

35.0 ml 
40.0 9520 
43.0 10710 
50.0 11900 

300 3.54 Y187 14.7 25.9 156 3413 845 18.8 1.2 80.6 4730 
375 4.45 51707 lb.4 23.2 181 3889 676 14.6 0.9 82.7 5927 
4% 5.24 56717 18.0 21.2 2v3 4072 563 11.9 0.7 34.1 7122 

525 b.23 (1342 19.4 19.6 223 4iiQ 482 10.0 0.6 85.0 3315 

COMPOUNU NUCLEUS: 82. Cl 

FUSION RELATED PARANETERS: 
R-SARRIER=ll.37 fm V(RBJ= 84.7 MeV 
Q-VALUE= -39.5 nev 
L-CRITICAL= 75. 

bm 7.12b5bM 20.7 18.3 242 4xm 422 8.7 0.5 85.7 9507 13 8702 20 0.97 7581. 41 98 4.2 
M 8.01 69738 22.0 17.3 259 437b 375 7.6 0.5 8b.2 lob99 11 97b9 18 0.91 8410. 44 103 4.5 
750 8.90 73607 23.2 16.4 275 4434 3)8 6.8 0.4 8b.b 11890 10 Ice34 17 0.35 9169. 51 118 4.7 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

****++,,X*+i~*~**~**~***~~~~~~~*~**~~***~***~~***~~-~- 

Y41Y 23s u on 27 Al 238 II 0” n RI 23 U on 27 1)l 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
________----------------------------------- 

1.0 238 24 0.18 10275 5.3 188.3 0 0 0 180.0 ml.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
ATOMIC NUNBERS: ZP= YZ. ZT= 13. ZC.=lOS. ( ) 2.0 47b 48 0.37 14536 7.5 133.2 0 0 0 180.0 m.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
NEUTRON NUMBERS: NP=14h. NT= 14. NC=160. 3.0 714 73 0.53 17807 9.2 108.7 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

AP*+l/B= 6.197 AT++l/3= 3. 000 ELSCAT < 6 des 
REDUCED MASS NUMBER= 24.25 AP+AT=AC=ZbS. 

INTERACTION RADIUS RINT=1:3.09 fm no= 1.42 fm 

4.0 952 97 0.74 20567 10.6 94.2 0 0 0 180.0 160.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 1071 109 0.83 21818 11.3 88.8 0 0 0 lBo.0 ml.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 1190 121 0.92 23401 11.9 34.2 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 1309 133 l.UZ 24127 12.4 80.3 19 83 0 153.1 3.3 13.5 856 453 890 652 21.39 0. b 1x 1.2 5 
6.0 14B 14 1.112SB3 l&O 76.9 53 537 287111.1 6.3 34.4 1073 35j 1087 247 7.8OE53. 6 18 1.3 6 
6.5 1547 159 1.B 26236 13.5 73.9 72 917 6b3 91.4 b.5 44.3 lB7 Zpo 1252 181 5.71 1347. b 18 1.5 8 
7.0 166d 170 1.29 27230 14.0 71.2 87 1241 874 78.4 6.2 50.8 1422 244 1397 150 4.72 1445. 6 18 l.b 9 

MATTER HALF-DENSITY RADII [ fmlF 
CP= 7.16 CT= 3.05 CT+CF’=lO.Zl C= 2.14 

EUUIVALENT SHARP SURFACb HAG11 Cfml: 
RP= 7.30 RT= 3.35 

COULOMB KADI I C f ml : 
RCP= 6.YS RCT= ‘3.32 R,::=RC:P+RC.T= 10. 20 

7.5 1785 182 1.38 28169 14.5 68.8 100 1521 1109 699.0 5.8 55.5 1575 210 1531 130 4.11 1542. b 18 1.7 10 
8.0 1904 194 1.48 29118 15.0 66.6 111 17b6 1314 61.7 5.4 59.2 1721 183 1651 117 3.69 1638. 8 25 1.8 11 
8.5 2023 206 1.57 33018 15.5 64.6 122 1962 1251 55.9 5.0 62.1 1860 163 1778 107 3.38 1734. 9 27 1.9 12 
9.0 2142 218 1.M X92 15.9 62.8 131 2173 1187 51.1 4.7 64.5 1996 146 184 w 3.13 1828. 9 29 2.0 13 
9.5 22bl m, 1.75 31743 lb.3 61.1 140 2344 1125 47.1 4.4 a.5 2129 132 20% 93 2.93 19Z2. 10 31 2.1 14 

HSS-COULOMB POTENTIAL CMeVl: 
VC(r)=1.438*ZP+ZT/r for r:>RC 
Vc~r)=VO-K*r**n cur I-CRC 
VD= 227.05 MeV c.= .091sz n=2. 7so 
VC(RINT)= 131.3 Me’.’ 

10.0 2380 242 l&S 32572 16.8 59.6 I49 24% 1069 43.7 4.1 U.2 2259 121 2lh) 88 2.77 2015. 10 32 2.2 15 
10.5 2499 
11.0 2618 
11.5 2737 
12.0 28% 

13.0 3094 
14.0 3332 

255 1.94 33381 17.2 58.1 156 2638 1018 40.8 3.9 69.6 2m 111 2230 84 2.63 2108. II 34 2.3 16 
267 2.@3 34171 17.6 55.8 164 2764 971 38.2 3.7 70.9 2315 103 2339 80 2.51 22% 12 36 2.3 lb 
279 2.12 34944 18.0 55.5 171 2880 9-W 35.9 3.5 72.0 2642 93 2446 7b 2.40 2299. 12 37 2.4 17 
291 2.22 35700 18.4 54.4 178 2985 890 33.9 3.3 73.0 2767 89 2553 73 2.31 239. 13 3 2.5 18 

315 2.40 37168 19.1 52.2 191 3172 8-Z 3.6 3.0 74.7 3=X5 79 2764 68 2.15 37. 14 41 2.b Xl 
33 2.58 B581 19.8 50.3 203 3332 763 27.8 2.8 76.1 3262 70 2974 M 2.02 27%. 15 44 2.8 21 
364 2.77 3946 20.5 48.6 215 3471 712 25.5 2.5 77.3 3506 b4 3181 61 1.91 2926. 16 47 2.9 23 
388 2.95 41267 21.2 47.1 226 3592 M8 23.5 2.4 78.2 3750 58 3387 3s 1.62 3108. 17 SO 3.0 24 
412 3.14 4i548 21.9 45.7 236 3699 62 21.9 2.2 79.1 3B3 53 3593 55 1.74 J175. 18 52 3.1 2b 

FISSION-TKE= 2Ob. MrV 
ASYMM. FISSION-TCE= El9 . MeV 

LINUID DRCW PARAMETERS: 
GAMMA= 0.871 MeV/tm*rZ PROX-FACTOR= 23. hl 
L-RL”= 53 (ROTATING LIWLlItJ DROP LIMIT) 
STIFFNESS PARAMETER C= 8.15 MeV/Z**2 

MASS EXCESSES CMeV/c*W21: 
PROJECTILE: 47. Z TARGET: -20. L. 
COMPOUND NUCLEUS: 111.8 

15.0 n70 
16.0 m 

MeV 17.0 4046 

18.0 4281 436 3.32 43793 22.5 44.4 246 3794 593 20.4 2.1 79.8 4235 49 3797 53 1.67 24%. 19 55 3.3 27 
19.0 4522 461 3.51 4X!& 23.1 43.2 2% 3879 562 19.2 1.9 30.4 4476 46 4mL 51 i.61 915. 20 57 3.4 ?9 
20.0 4760 4ES 3.69 46187 23.7 42.1 265 3955 534 18.0 1.8 81.0 4717 43 Pm4 49 1.56 3789. 21 M, 3.5 30 
25.0 5550 605 4.62 51707 26.5 37.7 3u7 4245 427 14.0 1.4 El.0 5918 3; 5214 43 1.34 4615. 26 72 4.0 36 
3.0 7140 727 5.5) 56717 29.0 34.4 344 4438 356 Il.4 1.2 34.3 ‘7114 2b b217 38 1.19 5393. 31 84 4.4 42 

35.0 8XW 849 6.46 61342 31.4 31.8 378 4576 305 9.6 1.0 85.2 8308 22 7216 35 1.09 b151. 36 95 4.8 
40.0 9520 970 7.38 65664 33.5 29.8 408 4679 267 8.3 0.8 85.8 9fO2 18 8211 32 1.01 &X8. H 106 5.2 
45.0 10710 1Wl 8.31 69738 35.6 28.1 437 4759 237 7.4 0.7 86.3 10694 16 %W 30 0.94 7582. 46 llb 5.5 
50.0 115QO 1212 9.2373AO7 37.5 26.b 464 4823 213 b.6 0.7 1.7 11886 14 101% is 0.89 82b3. 51 127 5.H 

FUSION RELATED PARAMETERS: 
R-BAHRIER=ll.Y3 fm V(RB)= 136.0 MeV 
&VALUE= -Y!S.2 MeV 
L-CRITIC-AL= Y7. 

#420 238 IL! 0 n 4CI C.a 

--______----------------------------------- 

PARAMErERS INDEPENDENT OF BOMRARDING ENERGY EL/u El& EOI ECYW P k ET4 LIy* 5WW9%=USpP-C?l’&LP O-L1 EP-f@ ET-PTEFW ETA’ TW E-ERM-EN TEWI(ul 

1.0 238 34 0.18 10275 7.5 Z89.7 0 0 0 185.0 180.0 0.0 0 
2.0 476 M 0.35 145% 10.6 204.9 0 0 0 1m.o 1W.O 0.0 0 
3.0 714 1CQ 0.53 17807 13.0 167.3 0 0 0 180.0 180.0 0.0 0 
4.0 952 137 0.70 m7 15.0 144.9 0 0 0 180.0 190.0 0.0 0 

0 0 0 0.w 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

0 0 0o.m 0. 0 0 0.0 0 
0 0 0 0.U 0. 0 0 0.0 0 

Q Q 0 0.w 0. 0 0 0.0 0 

0 0 0 0.m 0. 0 0 0.0 0 

0 0 0 0.w 0. 0 0 0.0 0 

579 (M 53, 11.35 11%. b 19 1.4 6 
467 lc86 324 6.89 12&. 6 19 1.5 8 
39 1256 254 5.39 1374. 6 19 1.7 IO 

332 1405 216 4.1 1467. 6 19 1.8 II 
289 1541 191 4.05 1559. 7 26 2.0 12 
255 lM7 173 3.67 1444. 8 28 2.1 14 
228 Inn lb0 3.a 1734. 9 30 2.2 1s 
20s 1502 I49 3.15 18% 9 32 2.3 lb 

187 2013 140 2.96 1912. IO 34 2.4 17 
172 2122 132 2.80 15% I1 35 ?.5 19 
158 22% 126 2.M 2079. 11 37 2.b 2+J 
147 2333 LB 2.55 2165. 12 39 2.7 21 
137 2436 115 2.44 2250. I? 40 2.8 22 

121 2639 IO7 2.?7 2419. I4 44 3.0 24 
lo8 2838 101 2.13 2%. 15 47 3.1 26 
91 3w5 95 2.01 2747. lb 49 3.3 28 
8832% 90 1.91 29ob. 17 52 3.4 XI 
81 3424 8b 1.82 376. 18 55 1.6 31 

XI.0 

17.0 4046 

47& 

582 

685 3.51 

2.m 42518 

46187 

3.9 

33.5 

70.3 

64.8 

341 

381 

3895 

414!i 

290 

246 

23.3 

19.2 

3.3 

2.7 

78.4 

8u.4 

3965 

18.0 

4b% 

4234 616 3.1643793 31.8 68.3 356 3962 27k 21.7 

25.0 

3.1 

5550 

79.1 

Es6 

4209 
19.0 

4.39 

4522 

51707 

651 

37.4 

3.33 m 

57.9 

32.6 

44b 

66.5 

4473 

370 

197 

1058 

14.8 

259 

2.1 

20.4 

82.6 

2.9 

5901 

19.8 4452 

ATOMIC NUMBERS: ZP= 9.2. ZT= 20. ZC=ll2. ( 1 
NEUTRON NUNBERS: NP=146. NT= 20. NC.=lhb. 

w+*1/3= 4.197 AT+*l/ci= 3.420 ELSCAT C 9 des 
REDUCED MASS NUMBER= ‘34.24 AP+AT=AC:=278. 

INTERAC.TION RADIUS RINT=1:3.55 fm RO= 1.41 fm 

MATTER HALF-DENSITY RADIl Lfml: 
CP= 7. I& CT= 3.59 CT+,W=lo.76 E= 2.39 

4.5 1071 154 0.79 21818 15.9 136.6 0 0 0 180.0 180.0 0.0 0 

5.0 1190 171 0.W ZMol 16.7 129.6 0 0 0 183.0 lQ.0 0.0 0 
5.5 lr)9 188 0.96 24127 17.6 123.5 0 0 0 180.0 160.0 0.0 0 
6.0 1428 206 1.05 25mr 18.3 118.3 55 291 44 130.3 8.2 24.9 349 
6.5 1547 223 1.1426236 19.1 113.6 90 718 401 103.1 9.7 38.5 1080 
7.0 ,666 240 1.23 27230 19.8 109.5 115 1083 704 87.0 9.4 46.5 1277 

7.5 1785 257 1.32 281W 20.5 105.8 136 1399 657 73.8 8.9 52.1 1453 EQUIVALENT SHARP SURFACE HADI 1 I cm,: 
HP= 7.30 RT= 3.85 8.0 1904 274 1.40 29118 21.2 102.4 154 1674 616 67.4 8.3 56.3 1615 

8.5 2323 291 1.49 30018 21.8 99.4 170 1917 580 60.7 7.7 59.6 1768 
9.0 2142 308 1.59 30892 22.5 96.6 l@ 2133 549 55.3 7.2 62.3 1914 
9.5 2261 325 1.6731743 23.1 94.0 198 2326 519 50.9 b.7 M.b 20% 

COULOMB RADII Cfs3: 
KCP= A.98 RCT= 3.84 RC=RCP+RCT=lG.S’ 

HSS-C:OULOtlB POTENTIAL LMeVI: 
VC(r)=l.43W*ZP*ZT/r for r-.,RC 
VC(r)=VO-u*r**n for r<F?c 
vo= 337.01 MeV );= . 16’337 n=2.547 
VC(RINT)= 195.2 MeV 

FISSION-TKE= 2-2x. We” 
ASYMM. FISSION-TKE= 194. tlev 

LIQUIU DROP PARAMETERS: 
GAMPIA= 0.8H8 WeVlfm**” PROX-FACTOR= 26.69 IleV 
L-RLD= 32 (ROTATING LIGUID DROP LIMIT, 
STIFFNESS PARAMETER C= 5. s5 WeV/Z**Z 

MASS EXCESSES EMrV/c*+Zl: 
PROJECTILE: 47. Z TARGET: -33. u 
C:OMPOUND NUCLEUS: 154.7 

10.0 2380 342 1.7532572 23.7 91.6 210 BOO 493 47.1 6.3 M.5 2193 
10.5 2499 360 1.M 21381 24.3 89.4 222 2bS7 4b9 43.8 5.9 68.1 2327 
11.0 2618 377 1.93 34171 24.8 87.4 233 2800 448 41.0 5.6 b9.5 2460 
11.5 2737 394 2.02 349U 25.4 85.4 244 2930 429 38.6 5.3 70.7 259u 
12.0 2856 411 2.1035700 25.9 83.b 255 3049 411 36.4 5.0 71.8 2719 

13.0 ‘S94 443 2.28 3716% 27.0 80.4 274 3260 3W 32.7 4.5 73.7 2977 
14.0 E32 4W 2.4 38981 28.0 77.4 292 2441 352 29.7 4.2 75.2 m4 
15.0 3570 514 2.63 35946 29.0 74.8 309 3597 328 27.2 3.8 76.4 3473 
16.0 3808 348 2.81 41267 30.0 72.4 326 3734 308 25.1 3.5 77.5 3m 

75 3616 83 l.Ft m. 19 58 3.7 33 
70 3807 w 1.68 3382. 
65 

20 
3958 

60 
77 

3.8 
1.62 

35 
3531. 21 63 4.0 37 

49 4940 M 1.40 4zB. 26 76 4.5 44 
30.0 7140 1027 5.26 56717 41.0 52.9 500 4691 164 12.1 1.7 84.0 7101 39 5873 59 1.24 4988. 31 88 5.1 51 

FUSION RELATED PARAMETERS: 
R-BARRIER=12.20 fin V(RB)= 203.5 MeV 
U-VALUE= -140.5 wev 
L-CRITICAL= Y3. 

35.0 tUM 1lW 6.1461342 U.3 49.0 549 4847 140 10.2 1.5 84.9 E2% 32 6799 Y 1.1356&h. 36 loo 5.5 
40.0 9520 1370 7.4 65454 47.4 45.8 594 4963 123 8.8 1.3 85.6 9492 28 7721 49 I.@5 6329. 41 111 5.9 
45.0 10710 1541 7.89 69738 50.2 43.2 636 X64 109 7.8 I.1 86.1 10686 24 8639 46 0.98 b%%. 46 122 6.3 
50.0 IlpoO 1712 8.77 73607 53.0 41.0 676 5126 98 6.9 1.0 86.5 11879 21 95% 44 0.92 7%. 50 133 b.7 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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****C+**~,****+**t***************~*******~****~*~~ 
Y421 238 U on 56 Fe 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
_-----__----________----------------------- 

ATOMIC NUMBERS: ZP= 92. ZT= 24. ZC=llB. ( ) 
NEUTRON NUMBEHS: NP=14&. NT= 30. NC=176. 

AP*+l/3= 6.197 AT**i/3= 3.8% ELSCAT (13 des 
REDUCED MASS NUMBER= 45.33 AP+AT=AC=294. 

INTERACTION RADIUS RINTw13.99 fm RO= 1.40 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 7.lA CT= 4.12 CT+CP=lI.ZY C= 2.61 

EGlUIVALENT SHARP SURFACE HAD1 I Cfml: 
RP= 7.30 RT= 4.35 

COULOMB RADII Cfml: 
RCP= 6.98 RCT= 4,27 RC.=RCP+RC:T=i 1.25 

BSS-C:OULiJMB POTENTIAL CHeV3: 
VC(r)=1.438*ZPrZT/r for p>RC 
VC(r)=VO-Kxrran for r-CRC 
VO= 424.19 MeV K= .2281S n=2.583 
VC(RINT)= 245.8 Me’.’ 

FISSION-TKE= 246. MeV 
ASYMM. FISSIUN-TKE= 169. HcV 

LIG(UID DROP PARAMETERS: 
GAMMA= 0.886 MeV/fmxxZ PROX-FACTOR= 29.10 MeV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER c= 4.49 M~V/ZII~ 

MASS EXCESSES CMaV/c+*21: 
PROJECTILE: 47.2 TARGET: -61.4 
COMPOUND NUCLELtS: 200.8 

FUSION RELATED PARANETERS: 
R-BARRIER=12.57 fm V(RB)= 255.7 MeV 
Q-VALUE= -214.9 MeV 
L-CRITICAL= 87. 

238U on !&Fe 238 U 0” 56 Fe 

Wu ELW Ea( EUIAC , k EM LWSS7WfWCfWlW-LP lP-LlEP-WEl-8lEppaETA’ TIW E-EREN-ENOCMIW 
---_---_ 

1.0 z?a 45 0.18 10275 9.9 376.6 0 0 0 180.0 180.0 0.0 0 0 a 0 0.w 0. 0 0 0.0 0 
2.0 4lb 91 0.37 I(536 14.0 2bb.3 0 0 
3.0 714 136 0.55 I?&? 17.2 217.5 0 0 
4.0 952 181 0.74 211567 19.8 188.3 0 0 
4.5 1071 204 0.83 21818 21.0 177.6 0 0 

5.0 1190 227 0.92 nwl 22.2 168.4 0 0 
5.5 133 249 1.01 HI27 23.3 Ib0.b 37 84 
6.0 14B 272 1.11 25.iW 24.3 153.8 105 597 
6.5 1517 295 1.20 26236 25.3 147.1 144 1Om 
7.0 lb44 317 1.29 27230 26.2 142.4 174 1397 

7.5 1785 340 1.38 28189 27.2 137.5 200 1716 
8.0 1904 363 1.4829118 28.0 133.2 m 1995 
8.5 2023 385 1.57 30018 18.9 129.2 243 2241 
9.0 2142 4W 1.66 30892 29.7 125.5 262 2460 
9.5 2261 431 1.7531743 30.6 122.2 280 2655 

10.0 2300 453 1.84 32572 31.4 119.1 297 2831 
10.5 2499 47b I.94 33%1 32.1 116.2 312 2990 
11.0 2618 499 2.m 34171 32.9 113.6 328 3135 
11.5 2737 521 2.12 34944 33.b 111.1 342 3267 
12.0 2856 544 2.21 s7w 34.3 108.7 356 3388 

13.0 m94 589 2.4037168 35.8 104.5 382 3bO2 
14.0 139 Am 2.5838581 37.1 loo.7 Mb 37% 
15.0 3510 be0 2.77 3wb 38.4 97.2 429 3944 
16.0 SC8 725 2.95 41267 39.7 94.2 151 4w3 
17.0 (046 771 3.14 42548 40.9 91.3 472 4x5 

18.0 4284 816 3.32 437?3 42.1 88.8 492 4314 
19.0 4522 861 3.50450@ 43.2 86.4 511 4412 
20.0 4760 907 3.69 4187 44.3 84.2 530 4499 
25.0 5950 1133 4.61 51707 49.6 A.3 (14 4632 
30.0 7140 13ba 5.53 z&.717 54.3 be.8 688 5e.v 

35.0 033l 1587 6.46 61342 58.7 63.7 7% 5212 
40.0 5520 1813 7.38 b%b4 62.7 59.6 Elb 53N 
45.0 10710 2840 8.37 69738 66.5 56.1 873 5423 
50.0 11900 22b7 9.22 73607 70.1 53.3 926 5496 

0 180.0 180.0 0.0 0 
0 1m.o 180.0 0.0 0 
0 180.0 180.0 0.0 0 
0 180.0 180.0 0.0 0 

0 180.0 180.0 0.0 0 
0 154.0 7.4 13.0 542 

297 111.4 13.5 34.3 827 
379 91.6 13.3 44.2 165 
352 78.6 12.4 5G.7 1254 

328 b9.1 11.5 55.4 1431 
X4 61.8 10.6 59.1 1594 
289 56.0 9.8 62.0 1748 
2l3 51.2 9.1 64.4 1896 
259 47.2 8.5 66.4 203 

216 43.7 7.9 68.1 2176 
234 40.8 7.4 69.6 2312 
224 38.2 7.0 70.9 2445 
214 36.0 6.6 72.0 257b 
205 34.0 6.3 73.0 2x5 

189 30.6 5.7 74.7 2961 
176 27.8 5.2 76.1 3213 
lb4 25.5 4.8 n.2 3463 
154 23.6 4.4 78.2 3710 
144 21.9 4.1 79.0 3556 

136 20.5 3.9 79.8 4201 
129 19.2 3.6 80.4 4445 
123 18.1 3.4 81.0 4688 
98 14.0 2.7 83.0 589b 
82 11.4 2.2 84.3 709b 

m 9.6 1.8 85.2 8294 
Al 8.3 1.6 85.8 9489 
54 7.4 1.4 86.3 Mb83 
49 6.6 1.3 86.7 11876 

0 0 0 0.m 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.00 0. 0 0 0.0 0 

0 0 0 0.00 0. 0 0 0.0 0 
767 591 1348 23.73 0. b 20 1.0 3 
601 041 495 8.37 1132. 6 10 1.2 6 
491 lCO6 363 b.11 1218. 6 20 1.5 8 
412 1198 3W 5.05 1302. 6 ?o 1.7 10 

354 1341 261 4.40 1385. 6 25 1.8 12 
310 1470 235 3.95 1472. 7 28 2.0 13 
275 1590 215 3.61 1053. 8 30 2.2 15 
24b 1703 199 3.35 1633. 9 32 2.3 17 
223 1811 187 3.14 1717. 9 34 2.4 18 

204 1916 176 2.96 1795, 10 36 2.5 20 
187 2018 167 2.81 1870. 11 37 2.7 22 
173 2117 159 2.68 1952. 11 39 2.8 23 
161 2215 153 2.57 20% 12 41 2.9 24 
151 2311 147 2.47 21% 12 43 3.0 26 

13 2500 137 2.302265. 13 (6 3.2 28 
119 2b85 129 2.16 2411. 15 49 3.4 31 
107 2866 122 2.*2564. 16 52 3.6 33 
W - 116 1.95 2704, 17 S 3.7 36 
90 mb 111 1.86 2850. 18 58 3.9 38 

83 34C4 I06 1.78 2W4. 19 bl 4.0 40 
77 3580 102 1.723135. 20 63 4.2 42 
723755 w 1.M 3275. 21 66 4.3 u 
544623 85 1.43 3946. 26 79 5.0 53 
U 5473 76 1.28 4578. 31 92 5.6 61 

34 6319 69 1.16 5180. 35 103 6.1 
31 71% M 1.W 5737. 40 115 6.6 
27 m 60 1.01 6277. 45 126 7.0 
24 8827 56 0.55 6811. xl 137 7.5 

Y422 23s U nn 63 c.u 

_---_____--_----________________________--- 
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= 92. ZT= 29. ZC=lZi. ( ) 
NEUTRON NUNBERS: NP=144. NT= 34, NC=lSO. 

AP**l/3= 6.197 ATx+l/S= 3.979 ELSCAT (15 de?s 
REDUCED MASS NUMBER= 4Y.81 AP+AT=AC=301. 

INTERACTION RADIUS RINT=14.1& fm RO= 1.39 fin 

MATTER HALF-DENSITY RADII Cfml: 
Cp= 7.16 CT= 4.31 CT+CP=11.48 r= 2.h9 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 7.30 RT= 4.53 

COULOMB RADII Cfml: 
RCP= 6.98 RCT= 4.45 RC=RCP+RCT=11.42 

BSS-CGULGMB POTENTIAL LMcVJ: 
VC(r)=l.438+ZP*ZT/r for r>RC 
VC(r)=VO-Kcrxxn for r<RC 
VO= 467.67 HeV K= .25724 n=2.5.50 
VC(RINT)= 270.9 MeV 

FISSION-TKE= 25.5. MeV 
ASYMM. FISSION-TKE= 187. MeV 

LIQUID DROP PARAMETERS: 
GAMMA- 0.887 MeV/fm**:! PRGX-FACTUR= 30.00 MeV 
L-RLD= 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 4.11 tlaV/Z**Z 

MASS EXCESSES CMoV/c**21: 
PROJECTILE: 47.2 TARGET: -AS.2 
COMPOUND NCICLEUS: 221.5 

FUSION RELATED PARAMETERS: 
R-BARRIERcl2.69 fin V(RE)= 281.Y MeV 
Q-VALUE= -239.5 MeV 
L-CRITICAL= 61. 

mu on b3c4 mu 0” 63 cu 

Euu EM Eal ECWK P k ETA LMsolyR8tTl8~bW.P (P-lTEF9’ET-mEFUUET~’ TW E-EREN-fNmPlMT 
-_-- 

1.0 238 50 0.18 10275 10.9 4&l 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 476 100 0.37 145% 15.4 297.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 . . 
3.0 714 149 0.55 17807 18.9 242.5 0 0 1w.o 1m.o 0.0 0 0 0 0 0.00 0. i 0 0.0 ; 
4.0 952 199 0.74 x667 21.8 210.1 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 8.0 0 
4.5 1071 224 0.83 21818 23.1 198.0 0 0 0 IW.0 180.0 0.0 0 0 0 0 0.00 ii 

. 
0 0 0.0 i 

5.0 1190 249 0.92 23001 24.4 187.9 0 
,” 

0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 1309 274 1.01 24127 25.6 179.1 36 0 157.3 7.7 11.3 476 023 527 1700 27.51 0. 6 20 1.0 3 
6.0 la 299 1.10252iU 26.7 171.5 115 592 IW 112.4 15.2 33.8 775 653 790 561 8.60 11M. 6 20 1.3 6 
b.5 1547 324 1.10 26236 27.8 164.8 158 I= 102 92.3 15.0 43.9 1015 Sn 991 4W 6.24 1190. 6 20 1.5 8 
7.0 lb44 349 1.29 27230 28.8 158.8 192 1413 lb9 79.1 13.9 500.5 1219 U7 1151 336 5.14 1273. 6 20 1.7 10 

7.5 1765 34 1.38 28189 29.8 153.4 221 1741 158 b9.5 12.8 55.3 1401 381 1301 293 4.47 1354. b 25 1.9 I2 
8.0 1901 399 1.47 29118 30.8 1488.5 247 2V2a I48 62.1 11.8 58.9 1568 ?3b 1431 263 4.01 1435. 7 28 2.1 14 
8.5 2023 423 1.56 30018 31.8 1U.I 270 2F.W 139 56.2 10.9 61.9 1725 259 1951 240 3.M 1514. 8 30 2.2 lb 
9.0 2142 448 I.65 X492 32.7 140.0 291 2505 131 51.4 10.1 64.3 1875 267 I664 223 3.40 1591. 9 32 2.4 18 
9.5 2261 473 1.75 31743 33.6 la.3 311 27Ob 124 47.4 9.4 bb.3 2019 242 1771 208 3.18 1674. 9 34 2.5 19 

10.0 2380 498 1.84 3iS?2 34.5 132.8 329 28% 118 43.9 8.8 68.0 2159 n1 1874 lw 3.00 1749. 10 36 2.6 21 
10.5 2499 5zJ I.93 psi 35.3 129.b 347 300 I12 41.0 8.2 69.5 2296 241 1975 187 2.85 1824. 11 34 2.7 23 
11.0 2b18 548 2.02 34171 36.1 126.7 364 3198 107 38.4 7.8 70.8 M?o 188 a72 178 2.72 1904. II 44 2.9 24 
11.5 2737 573 2.11 34944 36.9 123.9 380 %34 ICQ 36.1 7.3 71.9 2563 174 2168 171 2.60 1976. 12 41 3.0 26 
12.0 2856 598 2.21 3SIOO 37.7 121.3 395 3458 98 34.1 6.9 77.9 2b93 lb3 2262 164 2.50 205(. 12 43 3.1 27 

13.0 37?4 MB 2.39 37168 39.3 116.5 4.a w8 91 30.7 b.3 74.6 2950 144 2446 I53 2.33 ml. 13 4b 3.3 30 
14.0 3332 697 2.57 -1 40.8 112.3 451 38M 84 27.9 5.7 76.0 3203 129 2626 I44 2.19 2244. I4 49 3.5 33 
15.0 3370 747 2.76 39946 42.2 106.5 477 40.29 79 25.6 5.3 7?.2 3454 116 28M 136 2.07 2493. lb 53 3.7 35 
lb.0 38a8 797 2.91 41267 43.b 106.0 501 4172 74 23.7 4.9 78.2 3702 Iod 2979 129 1.w 262% 17 56 3.8 38 
17.0 1016 847 3.13 42548 U.9 101.9 524 4% 69 22.0 4.6 79.0 3949 W 3152 124 1.88 2772. 18 54 4.0 40 

18.0 4281 897 3.31 43793 46.2 99.0 547 4410 65 20.5 4.3 79.7 4194 90 3323 119 1.81 2902. 19 Al 4.2 43 
19.0 4522 946 3.49 wow 47.5 96.4 568 4510 b2 19.3 4.0 80.4 44zs 84 3494 114 1.74 ~39. 20 M 4.3 45 
20.0 4760 996 3.68 46187 48.7 93.9 589 Iwo 59 18.1 3.8 80.9 4b02 78 3bb3 110 1.68 3174. 21 67 4.5 47 
25.0 5954 1245 4.60 51707 54.5 84.0 be2 4942 47 14.0 2.9 W.0 5891 59 UW 95 1.45 3811. 26 40 5.2 57 
30.0 7140 1494 5.52 lb717 59.7 76.7 765 5170 39 11.5 2.4 84.3 7093 47 %2 65 1.29 U24. r) 93 5.8 65 

S.0 0.234 1743 6.U 61342 b4.5 71.0 819 5332 33 9.7 2.0 05.2 8291 39 61% 77 1.18 5008. 35 105 6.3 
40.0 95iQ 1993 7.35 ha64 68.9 b6.4 907 5454 29 8.4 1.8 85.8 9404 34 6945 71 1.09 5548. 40 116 6.8 
15.0 10710 2242 8.27 b9738 73.1 62.6 970 819 26 7.4 1.5 8b.3 10681 23 7758 67 1.02 6045. 45 128 7.3 
50.0 11590 2491 9.19 73607 77.0 59.4 IMD 562) 23 6.6 1.4 86.7 11874 26 mo 63 0.9b b529. 49 139 7.7 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
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*t***+************+~***************~***~*********~~~~~~*~,~~‘~~~~“~~~~~*~, 

PFIRAMETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMBERS: ZP= '22. ZT= 42. ZU=134.( 1 
NEUTRON NUMBERS: NP=146. NT= r?O. NC=lP6. 

AP*+i/B= 6.197 ATa+l/3= 4.514 ELSCAT (22 Jrs 
REDUC:ED MCISS NUMBER= 66.35 CIP+C\T=CIC:=330. 

INTERACTION RADIUS RINT=l4.74 fm w= 1.x fm 

MATTER HC)LF-DENSITY RC)L)II Cfmli 
cP= 7. ih CT= 5.00 cs+c.p=12. 17 i= 2.55 

EWIVEILENT SHCIHP SLIHF6C.E RFItiI I I tn,l: 
HP= 7.30 HT= 5.20 

C:OlJLOMB HAD1 I C f m 1: 
HCP= 6. 56’ HCT= 5.08 RC=RCP+H,LT=I’. 05, 

BSS-C:OULOtlB POTENTIAL. CMcVl: 
VC(r)=1.438*ZP*ZT/r fnr r:,RC 
vc:< r )=VO-tc*r**n for rG?C 
VO= 445.55 M&J ,:= . 36’wj: n=;1.481 
VC.tRINT)= 37.59 Me’.’ 

FISSIGN-TKE= 300. MeV 
KYNtl. FISSION-ThE= 153. MaV 

LI0UID DROP PAWMETERS: 
GAMMA= O..?p2 MeV/fm++2 PROX-FACTOR= 33.61 BeV 
L-HLU= 0 (ROTATING LTWlU1T.I UROP LIMIT) 

1.0 233 t4 0.18 10275 14.5 608.4 0 0 
2.0 476 133 0.35 1453b 20.5 430.2 0 0 
3.0 714 1w 0.53 17807 25.1 351.3 0 0 
4.0 552 265 0.70 m7 29.0 3M.2 0 0 
4.5 $071 299 0.79 21818 373.8 286.8 0 0 

5.0 11% 332 O.BB px)I 32.5 272.1 0 0 
5.5 1309 365 0.97 24127 34.0 259.4 0 0 
b.0 1428 398 I.06 25203 35.5 248.4 120 361 
6.5 15(7 431 1.14 262% 37.0 238.6 193 E'&2 
7.0 l&h 464 1.23 2723D 38.4 230.0 245 1290 

7.5 1785 45a 1.32 28189 39.7 222.2 a lAb1 

0 180.0 180.0 0.0 0 
0 180.0 180.0 0.0 0 
0 180.0 180.0 0.0 0 
0 leb.0 lBo.0 0.0 0 

0 0 0 0.00 0. 0 0 0.0 0 
0 0 0 0.04 0. 0 0 0.0 0 

0 180.0 180.0 0.0 0 0 0 b 0.00 0. b 0 0.0 0 

0 0 0 0.M 0. 0 0 0.0 0 
” 0 0o.m 0. 0 0 0.0 0 

933 52b 1077 11.93 0. 0 0 0.6 2 
7% 775 672 7.40 0. 0 0 1.1 5 
627 970 530 5.02 0. b 0 1.4 8 

536 1132 451 4.95 0. A 25 1.7 12 
4Ab 1272 400 4.3 0. 7 28 1.9 14 
411 1397 362 3.98 0. 8 30 2.1 IA 
38 1511 m 3.M 0. 8 32 2.3 19 
m 1618 311 3.41 0. 9 35 2.5 21 

0 180.0 180.0 0.0 0 
0 180.0 180.0 0.0 0 
0 128.6 21.7 25.7 495 
0 102.1 22.4 38.9 794 
0 @A.4 20.6 4A.8 1039 

0 75.3 18.8 52.4 1249 
8.0 I'%4 531 1.41 29118 41.0 215.1 325 1985 0 A7.0 17.2 56.5 143% 
8.5 2023 St4 1.50 30018 42.3 208.7 359 2271 0 a.4 15.8 59.8 1612 
9.0 2142 597 1.56 300% 43.5 202.8 389 2525 
9.5 i?bl a l.b7 31743 44.7 197.4 418 2753 

10.0 2380 644 1.76 32522 45.9 192.4 444 2957 
10.5 2499 b97 1.85 p381 47.0 187.8 469 3142 

0 55.0 14.5 A2.5 1774 
0 50.6 13.5 A4.7 1929 

0 46.8 12.6 6b.A 2078 302 1719 25-3 3.21 0. IO 37 2.A 23 
0 43.b 11.8 68.2 m2 27l 1815 277 3.04 0. lb 3 2.8 25 
0 40.8 11.1 69.6 2362 256 IWB 2b4 2.W 0. 11 41 2.9 27 
0 38.4 10.4 70.8 2499 238 15W 252 2.7b 0. 11 42 3.0 20 

11.0 2b18 730 1.94 34171 48.1 183.4 493 3310 
11.5 2737 763 2.02 34944 49.2 179.4 SlA 3464 
12.0 2856 196 2.11 35700 50.3 175.6 537 3604 

13.0 %94 863 2.29 37168 52.3 la.7 578 %?53 
14.0 3-332 929 2.46 38581 54.3 162.6 617 4OAA 
15.0 3570 995 2.M 3994A sb.2 157.1 6.53 4251 
lb.0 3808 1062 2.82 41267 58.0 152.1 687 4413 
17.0 4Mb 1128 2.99 42!i48 59.8 147.6 720 4555 

18.0 4284 1194 3.17 43793 bl.b 143.4 751 4682 

0 3A.2 9.9 71.9 2A34 

0 3.5 8.9 73.7 m 
0 29.5 8.1 75.2 3158 
0 27.1 7.5 7b.5 3413 

222 2086 242 2.A5 0. 12 u 3.2 31 

1% 2nd 2n 2.47 0. 13 48 3.4 34 
174 24x, 211 2.31 0. 14 51 3.A a 
157 2581 199 2.18 0. 15 54 3.9 41 
143 2733 189 2.W 0. lb 57 4.1 44 
131 2893 181 I.% 0. 17 AQ 4.3 47 

0 23.0 A.9 77.5 3&S 
0 23.2 b.4 78.4 3915 

E.TIFFNESS PWW’ltTEH I:= 3.15 MaV/Z*rZ 
19.0 4522 1261 3.3 45% 63.3 139.6 781 4755 
20.0 4760 1327 3.52 4bl87 64.9 136.0 Bop 4W7 
25.0 5950 lb59 4.40 51707 72.6 121.7 940 5285 
30.0 7140 1991 5.28 55717 79.5 111.1 1055 5543 

0 21.A A.0 79.2 4lb3 121 304A 173 l.ro 0. 18 A3 4.4 50 
0 20.3 5.A 79.9 4409 113 319? 167 1.83 0. 19 M 4.b 32 
0 19.1 5.3 80.5 4655 105 3317 IA1 1.76 0. 2Q b9 4.8 55 
0 14.7 4.1 82.b 5371 79 4w 138 1.52 0. 25 82 5.a A7 
0 12.0 3.3 84.0 7077 A3 479a 123 1.35 0. 30 95 b.2 77 

35.0 gu0 2322 A.lA Al342 85.9 102.8 1158 5727 0 10.1 2.8 84.9 8278 52 5505 112 1.B 0. 34 IO7 6.9 
40.0 9520 2t.54 7.M 65MI 91.8 9b.2 1253 5&A 0 8.8 2.4 85.b 9475 45 A2t6 104 1.14 0. 3 119 7.4 
45.0 10710 2% 7.92 69738 97.4 90.7 1341 5973 0 7.7 2.2 &.I 10471 WA899 97 1.06 0. 44 131 7.9 
50.0 119W 3318 8.80 73607 102.6 86.0 1424 6059 0 b.V 1.9 8A.5 11865 SE88 9! 1.00 ". 48 142 8.4 

MASS EXCECSE!j C,,eV,ccx2]: 
PROJECTILE: 47.2 TARGET: -87.5 
IIC~MPOUND NCKLEUS: .::4 1 . s 

FUSION WELFtTEtl PARAMt.TERS: 
k-BAHWIEH=1.3.11 tm V(HB)= '393.2 McV 
Q-VALUE= -3X2.1 McV 
L-CRITICAL= 0, 

23811 on1wh¶ 28 u 0" 108 As 

_-_-_---_-_____-____---------------------------------..~-------------~~--~--~--~~~~.~~--~--~~~ 
Rlu E!M W EClt/vC P k ETA LIMX SUWWUSN'~ff-tF OP-tTEP-WET-PTEFQlXETP' TW E-ERM--ENTEfPtaLT PAKANE TERS INDEPENDENT OF BOMBIIHOINC. ENERGY 

FITOMIC. NUMBERS: ZP= 82. ZT= 47. ZC=lW. t ) 
NEUTRON NUMBERS: NP=14b. NT= 61. NC=2U7. 

APar / 3= 6. 1'37 F)T*al,.::= 4. 76.1 kLC:CAT <27 dro 
REtiUC:ED tICI% NUMBER= 74.1” AP+AT=AC‘=:34h. 

INTEWCTIGN RADIUS f?INT=iS.Oi tm Rtj= 1 . :J, fm 

MPlTTER HALF-DENSITY RAnI Cfm,i 
iIF'= 7.14 CT= 5.32 C.T+,:P=,L.413 ,I= 7.05 

EQUIVC)L.ENl SHFlRP !%IkF-.4l:t RADI I C fm3 : 
HP= 7.30 RT= 5.50 

HSS-COCILCWIH PGTENTICIL C&V,: 
VC.(r )=1.4BS*ZP*ZT/r +C.F r.,HC 
vc. ( r) =VO-k.*r*r” fur riRi. 
vu= 70x.50 MeV c:= .4015* n=2. 4:*1 
VC.<HINT)= 414.3 MeV 

FISSION-TkE= 317. MrV 
ASYMM. FISSION-TKE= 254. MeV 

L IUUID tROP PARC)HETERS: 
GAMMA= Cr.SB.5 MeV,fm*x~ PADX-FACTOR= 34.01 &V 
L-KLO= 0 (ROTATING LIQUIO DkOP LIMIT, 
STIFFNESS PARAMETER C= 2. .s3 &V/Z**2 

NASS EXCESSES CNrV,crs2J: 
PROJECTILE: 47,2 T&ROE-r: -87. h 
C’OMPOLiNtl NLICLEUS: 3'35. 7 

FUSION RELPlTED Pf,,RA"ETERS: 
H-BARRIEH=13. 31 fm V(RBl= 431.7 Met, 
l&VALUE= -436.1 MeV 

1.0 238 74 0.18 10275 lb.2 &0.9 0 0 0 1m.o 180.0 0.0 0 0 0 
0 180.0 180.0 0.0 0 0 b 
0 180.0 180.0 0.0 0 0 0 
0 180.0 laO.0 0.0 0 0 0 
0 180.0 180.0 0.0 0 0 0 

0 180.0 180.0 0.0 0 
0 1m.o 180.0 0.0 0 
OlB? 
0 9717 

269 
2516 

295 
4112 

499 
f 0 5,: 0 

794 753 k.7 
0 83.1 23.1 48.4 1035 630 940 

0 72.7 20.9 53.b 124A 5s 1WA 
0 64.8 19.0 57.b 1434 470 12% 
0 59.b 17.4 A0.7 lb07 4,b 13% 
0 53.4 lb.0 63.3 1770 372 1459 
0 49.2 14.8 b5.4 1925 3?d I%1 

0 45.A 13.8 67.2 2073 307 1657 

0 0.00 
0 o.ob 
0 0.00 
b 0.w 
b 0.w 

0 0.00 
0 0.00 

IMa 10.51 
70(, 7.W 
571 5.70 

491 4.w 
437 4.37 
3% 3.91 
346 3.b7 
344 3.43 

324 3.23 

0. 0 b 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. b b 0.0 b 
0. 0 ” 0.0 0 

0. 0 0 0.0 0 
0. 0 0 0.0 0 

2.0 476 149 0.36 14% 23.0 481.4 0 0 
3.0 714 223 0.s 17807 28.1 393.1 0 0 
4.0 952 297 0.72X&7 32.5 340.4 0 0 
4.5 1071 324 0.81 21818 34.5 321.0 0 0 

5.0 1190 371 0.90 ml 36.3 304.5 0 0 
5.5 lJ)9 407 0.99 24127 38.1 29Q.3 0 0 
b.0 14i% 446 1.W 25203 39.8 278.0 157 498 0. 0 0 0.5 1 

0. 0 0 1.0 5 A.5 1547 483 1.17 262% 41.4 2b7.1 234 1007 
7.0 l&6 520 1.26 27?3.3 43.0 257.3 290 1442 

7.5 1785 557 I.3528189 U.5 248.6 338 18% 
8.0 1904 594 1.43 2?118 46.0 240.7 379 2149 

0. 5 22 1.4 8 

0. b 25 1.7 I2 
0. 7 28 1.9 15 
0. 8 31 2.1 18 
0. 8 33 2.3 21 
0. 5 35 2.5 23 

8.5 2023 A31 1.52 30018 47.4 233.5 417 2440 
9.0 2142 669 1.61 30692 48.7 227.0 451 2A99 
9.5 a1 70A 1.7031743 50.1 220.9 la3 2930 

10.0 2380 743 1.79 32572 51.4 215.3 513 3138 
10.5 2499 780 1.88 p381 52.7 210.1 541 3?37 
11.0 2618 817 1.97 34171 53.9 205.3 568 3498 
11.5 2737 &54 2.06 34944 55.1 100.8 593 3b54 

0. 10 37 2.7 26 
0. 10 3? 2.8 28 
0. 11 41 3.0 3fJ 
0. 11 43 3.1 32 
0. 12 45 3.2 34 

0. 13 48 3.5 38 
0. 14 51 3.7 42 
0. 15 55 4.0 45 
0. lb 58 4.2 49 
0. 17 A1 4.4 52 

0. 18 64 4.A 55 
0. 19 67 4.7 5% 
0. 24 b? 4.9 61 
0. 25 83 5.7 74 
0. 29 ?A b.4 05 

0. 34 la8 7.1 

12.0 2856 891 2.15 35700 56.3 196.5 Al8 3797 

0 42.5 12.9 A88.8 2218 281 1748 307 3.06 
0 39.8 12.1 70.1 2354 2bO 1936 292 2.92 
0 37.4 11.5 71.3 2495 242 1922 280 2.79 
0 35.3 10.8 72.4 2631 2.25 2035 2A9 2.A8 

13.0 1394 9bb 2.3 371b8 %.A 188.8 &4 m 0 31.7 9.8 74.1 2895 157 2165 250 2.49 
14.0 = 1040 2.51 38581 M).8 182.0 708 4267 0 28.8 8.9 75.6 3154 178 2320 235 2.34 
15.0 3570 1114 2.b9 3994A 62.9 175.8 748 44% 0 26.4 8.2 76.8 2410 160 2470 222 2.21 
lb.0 3808 1189 2.87 41267 65.0 170.2 787 4620 0 24.4 7.6 77.8 3bb2 14b 2618 211 2.10 
17.0 4046 1263 3.05 42yB 67.0 165.1 824 4765 0 22.7 7.0 78.7 3912 134 2763 mi 2.01 

18.0 4284 1237 3.2343793 68.9 l&S f59 1894 0 21.2 6.6 79.4 4160 124 2AM 1% 1.93 
19.0 4522 1411 3.41 45005 70.8 15b.2 893 SW7 0 19.8 6.2 80.1 4407 115 3M7 19 1.85 
20.0 4760 1486 3.59 46187 72.7 152.2 926 5113 0 18.7 5.8 Bu.7 4652 108 3187 179 1.79 
25.0 5550 1851 4.48 51707 81.2 136.2 1075 5508 0 14.4 4.5 $2.8 5869 81 3871 154 1.54 
X.0 7140 2229 5.38 56717 89.0 124.3 1205 5770 0 Ii.8 3.7 84.1 7075 65 4538 12% 1.37 

35.0 8330 2600 6.2861342 96.1 115.1 1323 553 0 9.9 3.1 85.0 8276 54 5194 12b 1.25 
40.0 9520 2772 7.176%64 102.8 107.7 1431 bOW 0 8.6 2.7 85.7 9474 46 5842 116 1.16 
45.0 10710 333 8.07 697% lC9.0 101.5 1531 M18 0 7.b 2.4 8A.2 l&l70 40 b484 106 1.W 
50.0 11900 3714 8.97 73AO7 114.9 96.3 1625 6295 0 b.8 2.1 8A.A IteM 35 7122 102 1.02 

0. 38 1rn 7.7 
0. 43 131 8.2 
0. 47 143 8.7 L-CRITICAL= ir. 

lwlu Iid I*v - ncwc 1IfD -- ki d nb de9 44, 44, I*" I*" I!+" -- nK II& -a"- kU -- 

-mE T=Tmm emram a,DIWClEHSYSlER~IWrWKENlER ffIt%SL=tAB EM 23811 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

#425 238 U on 140 C:e 234 u 0” 140 c4 238 u 0” 140 ce 
----- --_I_---_- 
Elk! an8 Ea! Ewvc P k ETA LWsGlwlE4W3(P-cIIW-l.P W-LTEPQoET-pTEfWETA’ Tlyl E-ERBkENTG’PlCLT 

-------------____-------------------------- 
PARARETERS INDEPENDENT OF BOMBARDING ENERGY 

ATOMIC NUMRERS: ZP= 92. ZT= 58. ZC=iSO.( 1 
NEUTRON NUMBERS: NP=l46. NT= 82. NC=228. 

AP**1/3= 6.197 AT**l/B= 5.192 ELSCAT (36 des 
REDUCED MASS NUMBER= 88.15 AP+AT=AC=378. 

INTERACTION RADIUS RINT=15.48 fin RO= 1.36 fm 

MATTER HALF-DENSITY RADII Cfm3: 
CP= 7.16 CT= 5.87 CT+C:P=l3.04 ?- 3.23 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 7.30 RT= 6.04 

COULOMB RADII Cfml: 
RCP= 6.98 RCT= 5.82 RC=RCP+RCT=l2.79 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=l.438*ZPiZT/r for r:>RC 
VC(r)=VO-K*r**n for r(RC 
VO= 843.84 MeV K= .46360 n=2.458 
VC(RINT)= 495.8 MeV 

FISSION-TKE= 355. MrV 
ASVMM. FISSIGN-TliE= 337. nev 

LIQUID DROP PARAMETERS: 
GAMMA= O.87Y MeV./fm*iZ PROX-FAC.TOR= 35.67 MeV 
L-.RLD= 0 (ROTATING LIQUID DROUP LIMIT) 
STIFFNESS PARAMETER C= 2.42 MeV/Z*a2 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: 47.2 TARGET: -88.2 
COMPOUND NUCLEUS: 517.5 

FUSION RELATED PARAMETERS: 
R-BARRIERsl3.64 fm V(RB)= 517.6 MeV 
Q-VALUE= -558.5 MeV 
L-CRITICAL= 0. 

1.0 233 88 0.18 10275 19.3 840.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 
2.0 4lb 116 0.36 14?36 27.3 594.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 714 2b4 0.53 17807 33.4 485.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 952 353 0.71 10567 38.6 4m.l 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 1071 397 0.80 21818 40.9 396.1 0 0 0 190.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 11% 441 0.89 23001 43.1 375.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 1309 195 0.98 24127 45.2 358.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
6.0 142% 529 1.07 2uo3 41.2 343.0 181 167 0 124.4 36.0 27.8 386 1042 391 1372 11.53 0. 0 0 0.0 0 
6.5 1547 573 !.lb 2b23b 49.2 329.6 278 1012 0 99.7 22.8 40.1 704 &(3 MS 8p8 7.51 0. 0 0 0.6 1 
7.0 Ibbb (17 1.24 272N 51.0 317.b 349 1479 

7.5 17E5 Ml 1.33 28189 52.8 306.8 408 18E3 
8.0 15W 705 1.42 29118 54.5 297.1 459 2237 
8.5 2023 749 1.51 30018 56.2 288.2 505 2549 
9.0 2142 793 1.60 30892 57.8 280.1 543 2826 
9.5 2261 837 1.69 31743 59.4 272.6 587 3074 

10.0 B80 881 1.78 32572 61.0 W.7 624 3291 
10.5 2499 92b 1.87 33381 61.5 259.3 658 3499 
11.0 2618 970 1.96 34171 b3.9 Tj3.3 b91 3685 
11.5 2737 1014 2.04 34944 65.4 247.8 723 3850 
12.0 WSb 1058 2.13 35100 b&8 242.2.5 753 Hlol 

13.0 3094 114b 2.31 37168 b9.5 2ZQ.O 810 4275 
14.0 332 1234 2.49 38561 72.1 224.b 863 (508 
13.0 3510 1322 2.67 399% 74.7 21b.9 913 47W 
16.0 3Sl8 1410 2.84 412b7 77.1 210.1 961 m 
17.0 404b 1499 3.02 42548 79.5 333.8 Nob sw2 

18.0 42&( 1587 3.20 43793 81.8 198.0 1049 5180 
I9.0 4522 1675 3.384SOOS 84.0 Ip2.8 1091 5301 
20.0 4760 l7b3 3.56 4b187 86.2 187.9 1131 5415 
25.0 5950 2204 4.44 51707 9b.4 lb8.0 1313 5638 
30.0 7140 2b44 5.33 5b717 105.6 153.4 1473 b120 

35.0 #I 3085 6.22 b151Z 114.1 142.0 1617 6321 
40.0 9520 3526 7.11 t5&4 121.9 132.8 1749 b472 
45.0 10710 3%7 8.M 69738 129.3 125.3 1872 6590 
50.0 119OU 4407 8.89 73bO7 13b.3 118.8 1987 6683 

0 84.6 29.0 47.7 9b2 70) 839 71b 5.93 0. 5 22 1.1 6 

6 73.9 25.9 53.0 11s 602 997 614 5.12 0. 6 25 1.5 I1 
0 65.8 23.4 57.1 1380 524 1131 515 4.5 0. 6 28 1.8 14 
0 59.4 21.3 b0.3 1540 W 1249 496 4.13 0. 7 31 2.0 18 
0 54.2 19.5 b2.9 1728 414 1355 457 3.81 0. 8 33 2.2 21 
0 49.8 18.0 b5.1 1887 374 1453 4i? 3.56 0. 9 35 2.4 25 

0 4b.2 lb.8 bb.9 2039 341 1544 402 3.25 0. 9 38 2.6 28 
0 43.0 15.7 bs.5 2185 313 1630 
0 40.3 14.7 b9.9 23B 289 1712 
0 37.8 13.8 71.1 2169 268 1791 
0 35.7 13.1 72.1 2ub 250 1868 

0 32.1 11.8 73.9 2873 221 2015 
0 2x2 10.7 75.4 3135 197 2155 
0 26.7 9.8 7b.b 3392 178 2291 
0 24.7 9.1 77.7 3b4b lb2 2424 
0 22.9 8.4 78.5 3897 149 2553 

0 21.4 7.9 79.3 4147 137 2681 
0 20.0 7.4 80.0 4394 123 2807 

381 3.17 0. 10 40 2.8 3l 
3b2 3.02 0. 11 41 2.9 33 
347 2.89 0. 11 43 3.1 36 
333 2.77 0. 12 45 3.3 34 

w9 2.59 0. 13 49 3.5 43 
290 2.42 0. 14 52 3.8 48 
274 2.29 0. 15 55 4.0 52 
261 2.17 0. lb 58 4.2 sb 
249 2S% 0. 17 61 4.5 bo 

239 1.90 0. 18 M 4.7 63 
230 1.91 0. 19 b7 4.9 67 

0 18.9 7.0 I.b 4b41 119 2931 222 1.85 0. 20 70 5.0 70 
0 14.b 5.4 82.7 5861 I 3324 191 1.59 0. 24 83 5.9 65 
0 11.9 4.4 84.1 7069 71 4119 170 1.42 0. 29 9b 6.6 R 

0 10.0 3.7 85.0 8271 59 4b92 195 I.29 0. 33 108 7.3 
0 8.7 3.2 85.7 9469 51 !Eb 143 1.19 0. 38 120 7.9 
0 7.7 2.8 8b.2 Mb5 45 5314 134 1.12 0. 42 132 8.5 
0 6.8 2.5 86.6 11860 40 6367 12b 1.05 0. 4b 143 9.0 

U426 238 U an 154 Sm 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
-____---___----___-_~~~~~~~~~~~~~~~~~~~~~~~ 

ATOMIC NUMBERS: ZP= Y2. ZT- 62. ZC=l54.( ) 
NEUTRON NUMBERSI NP=l46. NT= Y2. NC=238. 

AP+rl/3= 6.19wAT**l/3= 5.360 ELSCAT (40 des 
REDUCED MASS NUMBER= 93.50 AP+AT=AC=392. 

INTERACTION RADIUS R1NT115.66 fm HO= 1.35 fm 

MATTER HALF-DENSITY RADII Cfml: 
CP= 7.16 CT= 6.09 CT+CP=13.25 F= 3.29 

EQUIVALENT SHARP SURFACE RADII Cfmlr 
RP= 7.30 RT= 6.25 

COULOMB RADII Cfml: 
RCP= 6.98 RCT= 6.00 RC=RCP+RCT=l2.97 

BSS-COULOMB POTENTIAL CMeVl: 
VC(r)=l.438+ZPiZT/r for r>RC 
VC(r)=VO-li*rrm for r<RC 
VO= YYO.lf BcV K= .47985 0=2.453 
VC(RINT)= 523.9 MeV 

FISSION-TKE= 369. MeV 
ASVRM. FISSION-TKE- 355. nev 

Lmum DROP PARARETERSC 
GAMMA=. 0.874 M&/Cm**2 PROX-FACTOR= 36.15 MeV 
L-RLD= 0 (ROTATING LIWUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2.29 M&/Z**2 

MASS EXCESSES CMeV/c**21: 
PROJECTILE: 47.2 TARGET: -72.1 
COMPOUND NUCLEUS: 569.1 

FUSION RELATED PARAMETERS: 
R-BARRIER=l3,77 fm V(RB)= 547.2 Me’.’ 
G-VALUE= -593.9 ndd 
L-CRITICAL= 0. 

1.0 z% 94 0.18 10275 20.5 898.2 0 0 0 180.0 l&O 0.0 0 0 0 0 0.00 
2.0 476 !87 0.3b 145% 28.9 615.1 0 0 0 180.0 lm.o 0.0 0 0 0 0 0.00 
3.0 714 261 0.54 17807 35.4 518.5 0 0 0 180.0 cm.0 0.0 0 0 0 0 0.00 
4.0 9% 374 0.71 20567 40.9 449.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 
4.5 1071 421 0.80 21818 43.4 423.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 

5.0 11% 4b8 0.89 23001 45.7 401.7 0 0 0 180.0 im.0 0.0 c 0 0 0 0.00 
5.5 1309 514 0.98 24127 48.0 383.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 
b.0 1428 Jbl 1.07 25203 50.1 3M.7 200 506 0 122.8 W.9 23.b 378 1050 372 1425 11.34 
b.5 1547 608 l-lb 2b23b 52.1 352.3 3Q2 1062 0 98.8 33.4 40.b 6% 851 b24 948 7.50 
7.0 lb& bs 1.2527230 54.1 339.5 373 1537 0 a3.9 31.1 48.0 555 711 81b 760 b.01 

7.5 1785 701 1.34 28189 5b.o 328.0 440 1950 0 73.4 27.6 53.3 1177 608 971 b52 5.15 
8.0 lffl 748 1.43 29118 51.8 317.5 495 2310 0 b5.4 24.9 57.3 1374 530 1102 580 4.58 
8.5 2023 795 132 30018 59.6 308.1 544 2628 0 59.0 22.6 60.5 1555 W 1217 528 4.16 
9.0 2142 842 1.61 30892 bl.4 299.4 590 2911 0 53.8 20.7 63.1 1723 419 1321 487 3.85 
9.5 2261 888 1.70 31743 b3.0 291.4 b32 31b4 0 49.5 19.1 65.2 1882 379 1416 455 3.59 

10.0 2240 935 1.78 S72 b4.7 284.0 671 3391 0 45.9 17.8 67.1 2O35 345 1504 428 3.39 
10.5 2499 982 1.87 p381 M.3 277.2 708 3597 0 42.8 16.6 68.6 2182 317 1587 4% 3.20 
11.0 2bl8 1029 1.96 34171 b7.8 270.8 743 37W 0 40.0 L5.b 70.0 2325 293 1667 w 3.05 
11.5 2?37 1075 2.cd 319U 69.4 2M.9 777 3956 0 37.6 14.1 71.2 24bS 272 1743 370 2.92 
12.0 2856 11?2 2.14 35700 70.8 259.3 BDP 4111 0 33.5 13.8 72.2 2b62 25( 1816 353 2.80 

13.0 3094 1216 2.32 37168 73.7 249.1 870 4388 0 31.9 12.5 74.0 2871 223 1957 333 2.60 
14.0 p32 1399 2.50 38581 76.5 240.0 927 1625 0 29.0 11.3 75.5 3132 2w 2092 310 2.44 
15.0 3570 14lx 2.ba 3994b 79.2 231.9 5al (831 0 26.6 10.4 76.7 3390 180 2222 293 2.31 
lb.0 3808 14% 2.86 41267 81.8 224.5 1032 5011 0 24.5 9.6 77.7 3M4 lb4 2348 279 2.20 
17.0 4C4b 1590 3.03 42548 84.3 217.8 1061 5170 0 22.8 8.9 m.b 3895 151 2472 2b4 2.10 

18.0 4ZS4 1683 3.21 13793 86.8 211.7 1127 5311 0 21.3 8.3 79.4 4145 139 2594 255 2.01 
19.0 4522 1777 3.39 45UI5 89.1 206.1 1172 5437 0 19.9 7.8 80.0 4393 129 2713 245 1.93 
20.0 4760 1870 3.57 4b187 91.5 200.8 1215 X&O 0 18.8 7.4 80.b 4639 121 2831 237 1.87 
25.0 m 2338 4.16 5im7 lo2.3 179.b 1410 5982 0 14.5 5.7 62.7 5659 91 3404 2+4 1.61 
30.0 7140 ma5 5.35 56717 112.0 lb4.0 1581 6269 0 11.8 4.6 M.1 7068 72 395.9 132 1.43 

35.0 8330 3273 6.25 61312 121.0 151.8 1736 b475 0 10.0 3.9 85.0 8270 bo 4mo lb4 1.31 
40.0 9520 3140 7.14 65664 129.3 142.0 1873 M29 0 8.6 3.4 85.7 9468 52 5033 153 1.21 
4i;O IOiiO 4208 8.03 69738 137.2 la.9 310 6743 0 7.6 3.0 84.2 1ObbS 45 s59 143 1.13 
50.0 11900 4b75 8.92 7%07 lU.b 127.0 2133 b844 0 6.8 2.7 86.6 11860 40 M80 135 1.06 

- 

sevtu lw kv - II&/c l/h - x d * dn cs h mev hV kV -- nn 
__-__---- 

P+lwxlIl.E T-wiun CXl4KU@oROI~SVSlDl OWURRnaRIINICkEDmRCF~L=US 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.5 1 
0. 5 22 1.1 7 

0. b 26 1.5 I1 
0. 6. 23 1.8 lb 
0. 7 31 2.0 20 
0. 8 33 2.2 23 
0. 9 36 2.5 27 

0. 9 3 2.b 30 
0. 10 40 2.8 33 
0. IO 42 3.0 36 
0. 11 43 3.1 38 
0. 12 4s 3.3 41 

0. 13 49 3.6 4b 
0. 14 52 3.8 51 
0. 15 55 4.1 56 
0. lb 58 4.3 60 
0. 17 bl 4.5 b4 

0. 18 b4 4.7 b8 
0. 19 b7 4.9 71 
0. 19 m 5.1 75 
0. 24 84 b.0 90 
0. 28 96 b.7 104 

0. 23 103 7.4 
0. 37 120 8.0 
0. 42 132 8.6 
0. 4b 143 9.1 

----- 
rev -&v- lw - 

EEM mu 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

Y427 238 U on 165 Ho 

------------------------------------------- 

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
--_____-______-___------------------------- 

ATGHIC NUMBERS: ZP- 92. ZT= 67. Z&159. ( ) 
NEUTRON NUMBERS: NP=146. NT= 98. NC=244. 

API*l/3= 6.197 AT+?rl/3= 5.485 ELSCAT C43 des 
REDUCED MASS NUMBER= 97.44 AP+AT=AC=403. 

INTERACTION RADIUS RINT-15.79 fm RO= 1.35 fm 

tlATTER HALF-DENSITY HAD11 Lfm7: 
CP= 7.1.5 CT= 6.25 CT+CP=l3.41 r= 3.34 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RF’= 7.30 RT= 6.41 

COULOMR RADII Cfml: 
RCP= 6.98 RCT= 6.15 RC=RCP+RCT=13.13 

BSS-COULOPIB POTENTIAL CMeVl: 
VC(r)=1.438*ZP*ZT/r fop r,RC 
VC(r)=wO-K*r+*n for r-CRC. 
vo= 950.9Y tlcv K= .50504 n=2.448 
VC(RINT)= 561.3 MeV 

FISSION-TKE= 389. MeV 
ASYMM. FISSION-TKE= ‘379. MeV 

LIQUID DRGP PARAMETERS: 
GAPlM#= 0.1376 HcV/fn++Z PRGX-FACTOR= 36.76 MeV 
L-RLD= 0 (ROTATING LIQUIn DROP LItlIT> 
STIFFNESS PARAMETER C= 2.21 MeV/Zr+2 

tlASS EXC:ESSES EMaV/c+*23: 
PROJECTILE: 47.2 TARGET: -63.7 
COMPOUND NUCLEUS: 626.4 

FUSION RELATED PARAMETERS: 
R-BARRIER=13.84 fm V(RB)= 587.9 MeV 
Q-VALUE= -643.0 HeV 
L-CRITICAL= 0. 

23BU ml655 238u onlb5Ho 

---- 

wo am Eal Eauvc P k El8 lJWSdMSSUSW-OIW-W W-lTEP-WET-DlEpollET~’ T#I E+8OI--ENlElPfUT 

1.0 238 97 0.17 16275 21.3 970.6 0 0 0 190.0 lBD.0 0.0 0 0 0 0 OS@ 0. 0 0 0.0 0 
2.0 47b 1% 0s 1153b 30.1 tab.3 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 714 252 0.52 17807 35.9 5h0.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 952 3% 0.69 X667 42.6 495.3 0 0 0 130.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 1071 4w 0.78 21818 45.2 457.5 0 0 0 186.0 IsI.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

5.0 1lW 487 0.87 23001 47.7 434.1 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 1309 5a 0.95 24127 50.0 413.9 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
6.0 1428 595 l.lu 2903 52.2 3is.2 lb2 303 0 135.4 43.9 22.3 245 1183 257 1981 14.80 0. 0 0 0.0 0 
6.5 1%7 633 I.1326136 54.3 380.7 m 889 0 lce.8 3?.4 37B.1 WA 951 5% 1123 8.34 0. 0 6 0.0 0 
7.0 lhh6 682 1.2227230 56.4 366.8 374 1387 

7.5 1785 731 1.30 2BlW 58.4 354.4 443 1818 
8.0 1904 780 1.39 29118 60.3 343.2 5@3 2195 
8.5 203 818 1.49 30018 62.1 332.9 sh 2s28 
9.0 2142 877 I.56 m 63.9 323.5 m 2W4 
9.5 2261 9% 1.65 31743 b5.7 314.9 6% 3088 

10.0 ne0 974 1.74 32572 h7.4 3ob9 692 3326 
10.5 2499 1023 1.82 3231 69.1 299.5 7% 3541 
11.0 2bl8 1072 1.91 34171 70.7 292.6 770 3737 
11.5 2727 1121 2.00 34944 72.3 28b.2 Bw 5915 
12.0 2856 1169 2.09 s7M 73.8 280.2 840 4079 

13.0 3094 1267 2.26 37168 76.8 269.2 905 43b9 
14.0 332 13b4 2.0 38581 79.7 259.4 9t4 4617 
15.0 3510 1462 2.60 39946 82.5 250.6 1023 4932 
16.0 3808 1539 2.78 41267 65.3 242.6 1077 5626 
17.0 404b lm7 2.95 42548 87.9 2s.4 1128 5186 

13.0 4z4 17% 3.13 43793 90.4 228.8 1177 5334 
19.0 4522 lssl 3.33 45005 92.9 222.7 1224 5466 
20.0 4760 1949 3.47 46187 95.3 217.0 12% 5584 
25.0 5950 243b 4.34 51707 l&.6 194.1 I47b 6024 
J).O 7140 2?23 5.21 56717 llb.7 177.2 1651 b33h 

35.0 8330 3411 b.o8 61342 126.1 164.1 Is?0 6951 
40.0 9520 3898 b.94 h5bM 134.8 153.5 19b9 6712 
45.0 10710 4WS 7.81 69738 143.0 144.7 2108 6837 
56.0 II%4 4872 8.68 MO7 150.7 137.3 2259 6937 

0 @.9 M.4 45.5 875 791 747 872 6.43 0. 4 21 0.9 4 

0 77.3 a.4 51.3 1111 b74 914 736 5.42 0. 5 25 1.3 9 
0 68.6 27.3 55.7 1319 395 1053 b48 4.78 0. b 23 1.6 14 
0 61.8 24.7 59.1 1507 51b 1174 566 4.32 0. 7 m 1.9 18 
0 56.3 22.6 61.9 1691 461 1281 539 3.97 0. 8 W 2.2 22 
0 51.7 20.8 64.2 1846 415 1378 w 3.70 0. 8 35 2.4 26 

0 47.8 19.3 a.1 2002 378 I467 471 3.47 0. 9 37 2.6 2-3 
0 u.5 18.0 67.8 2153 346 1552 44b 3.23 0. 10 39 2.7 32 
0 41.6 lb.9 b9.2 2298 3X 1631 424 3.12 0. 10 41 2.9 3J 
0 39.1 15.9 m.4 2440 297 1707 105 2.p~ 0. 11 43 3.1 38 
0 36.9 15.0 71.b 2580 276 1780 389 2.86 0. 11 45 3.2 II 

0 33.1 13.5 73.4 2351 243 15% 361 2.66 0. 13 49 3.5 46 
0 30.1 12.2 75.0 3115 217 2052 338 2.49 0. 14 52 3.8 51 
0 27.5 11.2 76.2 3374 196 2180 319 2.35 0. 1s 55 4.0 0 
0 25.4 10.4 77.3 3630 178 2304 303 2.23 0. lb 56 4.3 M 
6 23-b 9.b 78.2 3883 lb3 2424 290 2.13 0. lb bl 4.5 M 

0 n.0 9.0 79.0 4133 151 2542 277 L.c4 0. 17 tA 4.7 a 
6 2o.b 8.4 79.7 4S2 MO 2659 2b7 I.94 0. 18 b7 4.9 72 
0 19.4 7.9 80.3 4b29 131 2773 257 1.89 0. 19 70 5.1 7b 
0 15.0 6.1 82.5 5852 98 3327 221 l.b3 0. 24 03 6.0 92 
0 12.2 5.0 83.9 7062 78 3861 197 1.45 0. 28 W 6.7 lb6 

0 10.3 4.2 84.8 a265 65 4382 179 1.n 0. 33 108 7.4 
0 0.9 3.6 65.5 94b4 5b 4w4 166 1.22 0. 37 120 8.0 
0 7.9 3.2 86.1 loM1 49 5379 155 1.14 0. II 131 8.6 
0 7.6 2.9 86.5 11657 43 5899 14b 1.07 0. 45 142 9.2 

#428 238 u on lS1 Ta 

------------------------------------------- 
PARAMETERS INOEPENDENT OF BOMBARDINlG ENERGY 

ATUMIC NUMBERS: ZP= 92. ZT= 73. Z&=165. t ) 
NEUTRON NUMBERS: NP=146. NT=lOS. NC=254. 

AP++l/3= 6.197 AT*rl/3= 5.657 ELSCAT (49 des 
REDUCED MASS NUMBER=102.X1 AP+AT=AC=419. 

INTERACTION RADIUS RINT=l5.98 fm RO= 1.35 fm 

HATTER HALF-DENSITY RAOII Cfml: 
CP= 7.16 C.T= 6.47 C.T+CP=13.64 r= 3.40 

EQUIVALENT SHARP SURFACE HAD1 I Cfml: 
RP- 7.30 RT= 6.62 

COULOMR RADII Cfml: 
RCP- 6.98 RCT= 6.35 RC-RC:P+RCT=13.33 

BSS-COULOMB POTENTIAL [He’,,: 
VC(r)=1.438*ZP*ZT/r for r:>RC 
VC( r >=VO-Kir**n for r<RC 
VO-91020.97 MeV K.= .5288i3 n=2.444 
VC(RINT)= 604.4 MeV 

FISSION-TKE= 412. MeV 
ASYMM. FISSION-TKE= 406. MeV 

LIQUID OROP PARAMETERS: 
GAi’lMA= 0.875 MeV/fmc+Z PROX-FACTOR= 37.39 MeV 
L-RLO- 0 (ROTATING LIQUID DROP LIMIT) 
STIFFNESS PARAMETER C= 2.10 MeV/Z*+2 

RASS EXCESSES CHrV/c++Zlr 
PROJECTILEl 47.2 TARGET: -46.0 
COMPOUND NUCLEUS: 697.9 

FUSION RELATED PARAMETERS: 
R-BARRIER=l3.95 fn VCRS)= 634.9 MeV 
Q-VALUE- -6Ph.7 McV 
L-ICRITICAL= 0. 

El/u ELM w Eauw I k ETA lJWSM?SSlSW-aW-LP Cf’-LTEP43ET-OTEK#XEW TW E-EREN-MTDf’lU.1 
--_--------__--------------------------------------------~ 

1.0 238 103 0.17 10275 22.5 ls7.5 0 0 
2.0 47b Z&5 0.34 14536 31.8 747.8 0 0 
3.0 714 308 0.51 17807 38.9 610.5 0 0 
4.0 952 411 0.68 20567 45.0 528.8 0 0 
4.5 1071 4a 0.n 21818 47.7 49a.5 0 0 

5.0 11% 514 0.85 i3lOl 50.3 472.9 0 0 
5.5 1309 565 0.94 24127 52.7 450.9 0 0 
6.0 142% 617 1.02 25203 S.1 431.7 121 154 
b.5 1547 660 1.11 26236 57.3 414.8 281 7b2 
7.0 Mb 720 1.19 272s 59.5 399.1 379 1293 

7.5 17% 771 1.23 28189 bl.6 za5.1 456 1733 
8.0 1901 822 1.36 29118 b3.b 373.9 522 2127 
8.5 2023 874 1.45 30018 b55.6 3b2.7 581 2475 
9.0 2142 925 1.53 30892 67.5 352.5 bM 2783 
9.5 2261 977 1.62 31743 69.3 343.1 683 T)(u) 

10.0 23m 1028 1.70 32512 71.1 334.4 729 3308 
10.5 2499 loco 1.79 33381 72.9 326.4 772 3533 
11.0 2618 1131 1.87 34171 74.6 318.8 812 3738 
11.5 2737 1182 1.96 34944 76.3 311.8 851 3924 
12.0 2856 1234 2.64 s700 77.9 3c6.3 888 4055 

13.0 3094 137 2.21 37160 81.1 293.3 959 4394 
14.0 Pn 1439 2.28 38581 84.1 B2.b 1023 4657 
15.0 357(1 1542 2.53 39% 87.1 273.0 1085 4w2 
16.0 3x8 1645 2.72 41247 89.9 x4.4 1142 son 
17.0 4046 174a 2.89 42549 92.7 256.5 1199 5252 

18.0 4za4 1851 3.06 43793 95.4 249.3 1251 54a 
19.0 4522 1953 3.23 &005 98.0 242.6 1361 56u 
20.0 4760 2%6 3.40 1187 100.6 23b.5 1350 5668 
25.0 5% 2570 4.25 51707 112.4 211.9 1571 6144 
30.0 7140 ze4 5.10 %717 123.2 193.1 1764 6454 

35.0 8333 ~396 5.93 bl342 133.0 178.8 1939 6678 
40.0 9520 4112 b.80 b%4 142.2 lb7.2 2V99 @47 
(5.0 10710 4b27 7.8 69739 ltQ.8 157.6 Z47 bp18 
Jo.0 11900 5141 0.50 73607 159.0 149.6 2396 7W.’ 

0 lBo.0 186.0 0.0 0 0 0 0 0.M 0. 0 0 0.0 0 
0 180.0 180.0 0.0 0 0 6 0 6.00 0. 0 0 0.0 0 
0 180.0 180.0 0.6 0 0 0 0 6.00 0. 0 0 0.0 0 
0 lel.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 6.0 0 
0 180.0 180.0 0.0 6 0 0 6 6.00 0. 0 0 0.0 6 

0 180.0 186.0 0.0 0 0 0 0 6.60 0. 0 0 0.0 6 
0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 6 0.0 0 
0 148.7 48.5 15.7 129 1299 1% 3040 2l.U 6. 0 0 0.0 0 
0 111.7 44.5 34.2 567 1040 4% 1342 9.z 0. 0 0 0.0 6 
0 93.0 38.4 43.5 805 861 681 Wp b-85 0. 4 21 0.7 2 

0 80.5 33.7 49.8 10% 731 857 831 5.69 0. 5 24 1.2 8 
0 71.2 X3.0 54.4 1271 b?3 1002 726 4.97 0. 6 27 1.6 13 
0 64.0 27.1 W.0 14& 87 1125 b53 4.47 0. 7 30 1.8 17 
0 59.1 24.7 bo.9 lb44 4% 1234 599 4.69 0. 8 SJ 2.1 21 
0 53.3 22.8 63.3 1814 447 1332 %b 3.80 0. 8 35 2.3 25 

0 49.3 21.1 65.3 1974 406 1422 521 3s 0. 9 37 2.5 29 
0 45.8 19.6 67.1 2127 372 lm 492 3.36 0. 10 39 2.7 32 
0 42.9 18.4 68.6 2275 343 1585 467 3.20 0. 10 41 2.9 36 
0 40.2 17.3 69.9 2419 318 l&O 446 3.65 0. 11 43 3.0 39 
0 37.9 lb.3 71.0 2560 296 1732 427 2.92 0. I1 45 3.2 42 

0 34.0 14.6 73.0 2Bu 2hO l8h8 396 2.71 0. 12 48 3.5 48 
0 w.9 13.3 74.6 3106 222 199b 371 2.5) 0. 13 52 3.8 53 
0 2u3 12.2 A.9 a51 209 21m 350 2.39 0. I4 55 4.0 !?a 
6 26.1 11.2 77.0 3618 190 Pjg 332 2.27 0. 15 59 4.3 u 
0 24.2 10.4 77.9 3872 174 2554 317 2.17 0. lb 61 4.5 67 

0 22.5 9.7 78.7 4123 lb1 2168 304 2.08 0. 17 b4 4.7 71 
0 21.1 9.1 79.4 4372 149 m9 392 2.M 0. 18 67 4.9 75 
0 19.9 8.6 80.1 4421 139 2688 281 1.92 0. 19 70 5.1 79 
0 15.3 6.b 82.3 5844 104 3215 242 1.65 0. 24 W 6.0 9b 
0 12.5 5.4 B3.8 7057 83 3721 215 I.47 0. 28 R b.8 111 

0 10.5 4.5 84.7 8261 69 4214 196 1.24 0. 32 Ice 7.4 
0 9.1 3.9 65.4 9161 59 4697 181 1.24 0. 37110 8.1 
0 8.0 3.5 86.0 lOAS 51 5174 lb9 1.16 0. 41 131 8.7 
0 7.2 3.1 66.4 1laW 46 5b44 159 1.09 0. 43 142 9.2 

hvlu lkv Mv - *u/c l/h - 1( & d 69 do de, kV lw nrv -- “,S MN i-w- nrv -- 
-------------- _--- 

F+o.EcllLE T=TARoEI -alomK.l.EMwm8Ismol1Nl cAcD(IERQWSLti m 23ou 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

%429 238 U dn 197 Au zbu on19lnu 2wu on197nu 

------------------------------------------- ---- -----__- 
PARAMETERS INDEPENDENT OF BOMBARDINS ENERGY El/r E#EcnErww c k ETA lJW5GMscnSW-OlW-LP W-lTEpQpEl4lBUlXETA’ T&I E-ERWfNTEWNLl 
_----_______________----------------------- ------------- 

ATOMIC NUMBERS: ZP= 92. ZT= 79. ZC=171. ( 1 
NEUTRON NUMBERS: NP=146. NT=ll8. N&264. 

1.0 23 108 0.17 10275 23.6 1144.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 476 216 0.33 14% 33.3 809.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
3.0 714 323 0.50 17807 40.8 MO.7 0 0 0 180.0 1m.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 952 431 0.67 2C667 47.1 572.2 0 0 0 lm.o 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 IO71 485 0.75 21818 50.0 539.5 0 0 0 180.0 159.0 0.0 0 0 0 0 0.m 0. 0 0 0.0 0 

5.0 llp0 SIP 0.83 rjool 52.7 511.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
5.5 1W 593 0.92 24127 56.3 488.0 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
6.0 1428 b47 1.00 252(r( 57.7 447.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
6.5 1547 701 1.25 262% bo.l 448.9 24b b22 0 118.6 59.3 30.7 413 1134 371 1623 10.44 0. 0 0 0.0 0 
7.0 1666 754 1.17 27232 62.4 432.5 379 1165 0 97.6 42.6 41.2 731 935 (12 1144 7.34 0. 4 20 0.3 0 

7.5 1785 8oB 1.25 28189 b4.6 417.9 445 1625 0 53.9 37.1 43.0 994 791 799 935 5.92 0. 5 24 1.0 6 
8.0 1904 $52 1.3329118 66.7 404.6 537 2046 0 74.0 32.9 53.0 1221 683 951 810 5.18 0. 6 27 1.4 11 

AP**i /3= 6.197 AT**l/3= 5.61’3 ELSCAT <55 des 
REDUCED MASS NUMBER=lO7.7S AP+AT=AC-435. 

INTERACTION RADIUS RINT=16.15 fm RU= 1.34 fm 

MATTER HALF-DENSITY RADII CfmI: 
CP= 7.16 CT= 6.6S CT+CP=13.S4 c= 3.46 

EQUIVALENT SHARP SURFACE RADII Cfml: 
RP= 7.30 RT= 6.83 

COULOMB RADII Cfml: 
RCP= 6.98 RCT= 6.55 RC=RCP+RCT=13.52 

BSS-COULOMB POTENTIAL CMeVl: 
VC(rl=l.43S+ZP+ZT/r fop P>RC 
vc ( r )=VO-K*r*+n for rCRC 
VO=lO89.59 MeV K= .5494O n=2.441 
VC(RINTl= 647.0 MeV 

FISSION-TKE= 436. MeV 
ASYMM. FISSION-TKE= 433. MeV 

LIQUID DROP PARAMETERS: 
GAMMA= 0.874 MeV/fm++2 PRCX-FACTOR= 37.97 MeV 
L-RLD- 0 (ROTATING LIUUIII UROP LIMIT) 
STIFFNESS PARAMETER C= 2.01 McV/Z*+Z 

MASS EXCESSES CMeV/r++Zl: 
PROJECTILE: 47.2 TARGET: -28.6 
CIJMPOUND NUCLEUS: 768.3 

8.5 iW3 916 1.42 3lO18 h8.7 392.5 601 2109 0 64.3 29.6 54.8 1423 boo 1079 724 4.63 0. 7 30 1.7 16 
9.0 2142 970 1.54 30892 70.7 381.5 655 2731 0 bo.2 27.0 59.9 NM 534 1195 Ml 4.22 0. 7 32 2.0 29 
9.5 2241 1024 1.53 31743 72.7 371.3 711 3019 0 55.1 24.7 62.4 1781 

10.0 2W 1073 1.67 32572 74.5 361.9 761 3279 0 50.9 22.9 b4.6 1945 
10.5 2499 1131 1.75 33381 76.4 353.2 807 314 0 47.3 21.3 46.4 2101 
11.0 2618 1184 1.83 24171 78.2 315.1 8Jl 3727 0 44.2 19.9 67.9 2251 
11.5 2737 1240 1.92 34944 79.9 337.5 852 3Yi-2 0 41.4 18.7 b9.3 2397 
12.0 2856 1293 2.00 35700 81.7 330.4 932 4100 0 39.0 17.b 70.5 2540 

13.0 Sl94 1401 2.17 37168 35.0 317.4 1007 4416 0 35.0 15.8 72.5 2317 
14.0 3332 1509 2.32 38581 88.2 305.9 1074 4#7 0 31.7 14.3 74.1 3065 
15.0 3570 1617 2.50 39944 91.3 295.5 1142 4921 0 29.0 13.1 75.5 3348 
16.0 3393 1725 2.67 412b7 94.3 236.1 1101 5126 0 2b.7 12.1 76.6 3M)6 
17.0 4046 1832 2.23 42543 97.2 277.6 12b2 5307 0 24.8 11.2 71.6 3861 

480 12% 612 3.91 0. 8 34 2.2 24 

435 1380 572 3.64 0. 9 37 2.5 Z3 
398 1464 540 3.45 0. 9 39 2.7 32 
347 1542 512 3.27 0. 10 41 2.8 % 
340 1616 W 3.12 0. 11 43 3.0 39 
316 lb87 447 2.93 0. 11 44 3.2 42 

277 16% 433 2.76 0. 12 45 3.5 43 
247 1946 405 2.5% 0. 13 51 3.7 54 
2n ia 38z 2.44 0. 14 55 4.0 59 
?M 2180 362 2.31 0. 15 59 4.2 64 
155 2292 345 2.20 0. lb 61 4.5 69 

18.0 4224 1940 3.00 437% 100.0 249.7 1319 5168 0 23.1 10.5 78.4 4113 171 2401 3J) 2.11 0. 17 M 4.7 73 
19.0 4522 20(8 3.17 4W5 102.8 262.5 1372 5612 0 21.7 9.8 79.2 4344 13 2597 317 2.03 0. 18 b7 4.9 78 
20.0 4740 2156 3.33 4bl87 105.4 195.9 1424 5742 0 20.4 9.2 79.8 4612 148 2612 3% 1.95 0. 19 69 5.1 82 
25.0 593 2695 4.16 51707 117.9 225.9 1459 6131 0 15.7 7.1 82.1 5340 110 3115 263 1.69 0.23 83 &Oloo 
30.0 7140 3234 5.00 56717 129.1 x8.9 1345 6562 0 12.8 5.8 WA 7E52 88 359b 234 1.49 0. 28 95 6.8 115 

FUSION RELATED PARAMETERS: 35.0 SIN 3772 5.83 61242 139.5 193.4 2050 b79b 0 10.8 4.9 84.6 8257 73 4Ob4 213 1.36 0. 32 1oB 7.5 
R-BARRIER=l4.05 fm V(RH)= LS1.7 MeV 40.0 5520 4311 b.M bFA64 149.1 180.9 2229 6972 0 9.3 4.2 55.3 945% 62 4521 196 1.25 0. 35 119 8.1 
Q-VALUE= -749.7 MeV 45.0 10710 4fW 7.50 b9138 Is.1 170.6 2378 7106 0 8.2 3.7 55.9 10656 54 4972 133 1.17 0. 40 130 8.7 
L-CRITICAL= 0. 50.0 llw0 5359 8.33 73607 Mb.7 161.8 252b 7218 0 7.3 3.3 34.3 11852 48 5416 173 1.10 0. U 141 9.2 

#430 238 u on 2OS Pb 22au onmPb 238 U on 208 Pb 

---___ __ ____-- --__-_-- --_- ---_-_----------_-_-- 

El/u ELM EOI EWK P k El4 uyII5UWtsauScP-cnW’-lP PP-LTEP-WET-OTEKtlIETR’ TW E-EREN--ENTBPlllT PARAMETERS INDEPENDENT OF BOMBARDING ENERGY 
----______---------_--------------~------~~ 

1.0 238 111 0.17 10275 24.3 1187.9 0 0 0 130.0 180.0 0.0 0 
ATOMIC NUMBERS: ZP= 92. ZT= 82. ZC:=l74. ( 1 2.0 47b Z2 0.33 145% 34.3 840.0 0 0 0 1m.o 180.0 0.0 0 
NEUTRON NUMBERS: NP=146. NT=126. NC=272. 3.0 714 323 0.50 17307 42.0 685.8 0 0 0 180.0 180.0 0.0 0 

AP+*l /S= 6.1’37 AT++1/3= 5.925 ELSCAT Chl dcs 
REDUCEI? WAS5 NUMHER=111.Cl<l AP+AT=AC=446. 

INTERAClICN RADIUS RINT=16.27 fm HO= 1.34 fm 

MATTER HALF-DENSITY RAUII Cfml: 
UP= 7.16 CT= 6.S2 C:T+C.P=lS.YS iT= 3.49 

4.0 552 444 0.47 20567 48.6 593.9 0 0 0 182.0 180.0 0.0 0 
4.5 1071 499 0.75 21818 51.5 560.0 0 0 0 180.0 180.0 0.0 0 

5.0 li99 555 0.83 2x01 54.3 531.2 0 0 0 180.0 180.0 0.0 0 
5.5 13w 610 0.92 24127 s.9 50b.5 0 0 0 180.0 180.0 0.0 0 
6.0 1423 4&b 1.00 25293 59.5 484.9 0 0 0 189.0 180.0 0.0 0 
6.5 1547 721 I.03 26236 bl.9 M-9 275 b24 0 118.9 53.0 s-5 425 
7.0 1666 777 1.17 mrr 64.2 u9.0 392 1175 0 9l.8 u.5 41.1 725 

0 0 0 0.00 
0 0 0 0.00 
0 0 0 0.00 
0 0 0 0.03 
0 0 0 0.00 

0 0 0 0.00 
0 0 0 0.00 
0 0 0 0.00 

1142 356 lb93 10.57 
941 597 1193 7.41 

797 783 972 b.M 
bm 934 842 5.22 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 

0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 0 0 0.0 0 
0. 4 24 0.0 0 

EQUIVALENT SHARP SURFACE RADII Cfml: 
HP= 7.30 RT= 6.96 

7.5 1785 832 1.25 28189 M.5 433.8 481 lb53 0 54.1 38.b 48.0 y88 
8.0 1904 888 1.33 29118 b8.7 42Q.O 556 2070 0 74.1 34.1 53.0 1216 
8.5 2023 943 1.41 30018 70.8 407.4 623 2438 0 44.4 a.7 54.8 1419 
9.0 2142 999 1.50 30892 72.8 396.0 b82 2745 0 40.3 27.9 59.9 l&l5 

0. 5 24 1.0 b 
0. b 27 1.4 11 
0. 7 30 1.7 lb 
0. 7 32 2.0 23 

604 lOb0 752 4.b7 
537 1171 687 4.24 COULCIMB RAQI I Cfml: 

RCP= 6.3S RCT= 6.66 RC=RCP+RCT=l3.64 9.5 2261 1154 1.5% 31743 74.8 235.4 737 3W 0 55.2 25.6 b2.4 1778 4W 12b9 636 3.94 0. 8 34 2.2 25 

HSS-COULOMB POTENT1 AL TM&l : 
VC(r1=1.43S*ZP*ZT/r for r:rRC 

10.0 ZIBO 1110 1.64 32572 76.8 375.6 788 3321 0 51.0 23.6 b4.5 1942 4JI 1358 595 3.69 0. 9 37 2.4 29 
10.5 2499 116J 1.75 33%1 78.7 3bb.b W 3550 0 47.3 22.0 M.3 ma 401 1440 sbo 3.47 0. 9 39 2.6 ?J 
ii.0 2618 1221 1.33 34171 80.5 358.2 882 3776 0 U.2 20.5 67.9 2249 369 1517 532 3.29 0. 10 41 2.8 36 
11.5 2737 1276 1.91 34944 82.3 350.3 925 3974 0 41.5 19.3 69.3 2395 342 1590 507 3.14 0. II 43 3.0 40 

vc ( r ) =VO-K*r**n for. rc:RC 
VO=l121.53 MeV K= .55568 n=2.44tJ 
VC(RINTl= 666.S rlev 

FISSION-TKE= 447. MC’, 
ASYMM. FISSION-TKE= 445. MeV 

LIQUIU ISKOP PARAMETERS: 
GAMMA= O.Y70 MeV/fm+rZ PRUX-FACTOR= 33.18 McV 
L-RLU= 0 (RCTATINO LIDUID UROP L.IMIT) 

12.0 2856 I%2 2.00 35700 84.1 342.9 PM 4155 0 39.1 18.2 70.5 2538 318 1659 4a 3.01 0. 11 U 3.2 43 

279 1789 449 2.73 0. 12 48 3.5 59 
248 1911 420 2.60 0. 13 51 3.7 56 

13.0 3394 1443 2.N 37168 87.5 329.5 1044 U7b 0 35.0 16.3 72.5 2315 
14.0 3332 1951 2.33 38581 90.8 317.5 lllb 4750 0 31.8 14.8 74.1 3W 
15.0 3510 Mb5 2.59 39946 94.0 32k.7 1184 4989 0 29.1 13.5 75.5 3344 
lb.0 3808 ln6 2.M 41267 97.1 297.0 1245 5197 0 2b.8 12.5 76-b 3&5 

224 2927 39b 2.45 0. 14 a 4.0 61 
203 2139 376 2.33 0. 15 55 4.2 44 

17.0 4046 1237 2.33 42548 109.1 zBB.1 1309 531 0 24.8 11.6 77.6 %hO 

0 23.1 10.8 78.4 4112 
0 21.7 10.1 79.2 4363 

186 2247 353 2.72 

172 2353 343 2.12 
159 2454 350 2.04 

0. lb bl 4.5 71 

0. 17 44 4.7 7b 
0. 18 M 4.9 80 
0. 19 69 5.1 85 
0. 23 W b.0 103 
0. 28 95 b.8 119 

0. 32 107 7.5 

STIFFNESS PARAMETER C= 1.96 McV/Z**2 18.0 4284 1998 3.W 43793 103.0 230.0 13b7 5544 
19.0 4532 2109 3.16 45oa 105.8 272.5 1423 5690 
20.0 4760 2220 3.33 44137 108.6 2b5.6 1477 I@22 
25.0 5950 2775 4.16 51707.121.) 237.6 1721 6321 

MASS EXCESSES CMeV,c*r23: 
PROJECTILE: 47.2 TARCET: -19.5 

0 20.4 9.5 79.8 4412 
0 15.7 7.3 82.1 5639 

143 2553 318 1.97 
111 3044 273 1.69 
88 3508 243 1.50 

73 3958 221 1.37 
43 4399 204 1.26 
55 483z 190 1.18 
49 5260 179 1.11 

COMPOUND NUCLEUS: 805.7 

FUSION RELATED PARAMETERS: 
R-BARRIER=l4.12 fm V(RH)= 703.3 McV 
C-VALUE= -778.0 MeV 
L-CRITICAL= 0. 

3.0 7149 3334 4.99 5b717 133.0 21b.9 1934 6651 

33.0 8330 38% 5.83 61342 143.6 2C0.82126 6892 
40.0 5520 4440 6.M 65M) 153.5 187.5 2392 7070 
45.0 10710 4995 7.49 69738 142.9 177.1 2444 7209 
50.0 llw0 5950 8.32 73607 171.7 168.0 2619 7320 

-------- 
lwlu lkv *v - WI< llfl - .a d 

0 12.8 6.0 83.6 7052 

0 10.8 5.0 84.6 8257 
0 9.3 4.3 Es.3 9457 
0 8.2 3.8 85.9 lOA55 
0 7.3 3.4 56.3 11851 
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TABLES. Reaction Parameters for Heavy-Ion Collisions 
See page 395 for Explanation of Tables and page 390 for Contents 

11431 23H u un 209 Hi 238 u on 209 81 23 U 01 209 Bi 

--------__--------_------------------------ -___I_ ------_-----------_---- ----- -_-- 
PARAMETERS INUEPENDENT UF B0MBCIRDING ENERGY Euu ELM El2 Ecilhc P k ETA LlWSWlWl6W-a(lPiP CP-LTEP-WET-PTEWIXETA’ TIUJ E-EREN-ENTWIUT 

ATOMIC NUMBERS: ZP= 92. ZT= 83. ZC:=175. ( ) 
NEUTRON NUMBERS: NP=14&. NT=lZh. NC=272. 

AP**l/3= 4. iY7 ATx*i/3= 5.934 ELSCF)T <bi des 
REDUCED M&S NUHBER=I 11.2X AP+AT=AC=447. 

INTERACTIUN RFIDICl’~ RINT=14.ZE: fm HO= 1.34 fm 

MATTER HALF-DENSITY RADII Cf~l: 
C.P= ,.I& CT= b.SIi C.T+CP=lS.‘,P ?= 3.50 

EQUIVALENT SHARP SIURFCICE RADII [fml: 
RP= 7.30 RT= 6:37 

icauLclmB RAtI I I c f m 1: 
RCP= &.‘?S RCT= 6,.&S KC=RC:P+R,::T=13.65 

Bss-c.c~u~o~B PCITENTIAL Imevi: 
VC(r)=1.4SS+ZPaZT/r for r;-Ri. 
VClr)=VO-kt*ra*n for r,:RC 
‘JO=1 13.3. iY MeV c:= . 541:,25 n=2. 440 
VC(RINT)= b74.5 McV 

FISSION-TKE= 451. MeV 
ASYMM. FISSION-TKE= 450. mrv 

L I WI D DROP PfiRAMETEHS: 
~mmtw= 0.872 mev/fs++2 PROX-FAC:TUR= 33.30 M*V 
L-RLD= 0 (ROTATING LIclUIO DROP LImIT) 
‘STIFFNESS PARAMETER C= I .94 mev/z+rz 

MASS EXC.ESSES CMeV/c+sJj: 
PRlIlJEC TILE: 47.2 TARGET: -14.5 
CUMPClClND NUCLEUS: 814. 0 

FUSION HELATEr. PARAMETERS: 
R-BARRIER=i4.lL: fm V(RB)= 712.0 MaV 
O-VALUE= -7%. 1 rlrv 
L-CHITIChL= 0. 

1.0 2% 111 0.16 10275 24.3 12a.4 0 0 0 183.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 476 223 0.3 14536 34.4 8Jo.2 0 0 0 180.0 180.0 0.0 0 0 0 0 osm 0. 0 0 0.0 0 
3.0 714 334 0.49 l%Q7 42.2 694.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.0 552 us 0.66 2c667 48.7 bo1.2 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.5 1071 501 0.74 21818 31.6 SM.8 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 

3.0 1190 556 0.82 23001 x4 537.7 0 0 0 180.0 1w.o 0.0 a 0 0 0 0.00 0. 0 0 0.0 0 
3.5 1309 612 0.91 24127 37.1 312.7 0 0 0 1m.o 180.0 0.0 0 0 0 0 0.w 0. 0 0 0.0 0 
6.0 1428 MB 0.W 25203 59.6 490.9 0 0 0 18D.o lBo.0 0.0 a 0 0 0 0.00 0. 0 0 0.0 0 
6.3 1547 723 1.07 2b2% b2.1 471.6 260 556 0 122.3 54.4 28.9 3bb 1181 325 18lb 11.22 0. 0 0 0.0 0 
7.0 l&b 779 1.13 272a b4.4 454.3 382 1113 0 Pp.9 45.3 40.1 694 972 375 1241 7.b3 0. 3 19 0.0 0 

7.3 1785 835 1.24 28109 bb.7 439.0 474 1595 0 85.6 39.4 47.2 9b4 821 7M 1003 6.15 0. 3 23 0.9 3 
8.0 19M 890 1.32 29118 68.8 425.1 551 2016 0 75.4 34.8 52.3 1196 708 921 8M 5.33 0. b 26 1.4 IO 
8.3 2023 946 1.40 30018 71.0 412.4 b18 2388 0 67.3 31.2 5b.3 1402 621 1050 770 4.72 0. 7 iv 1.7 15 
9.0 2142 1oCn 1.48 30892 73.0 4C&8 678 2719 0 61.2 28.4 59.4 1590 552 1162 701 4.3 0. 7 32 2.0 20 
9.3 2261 1057 1.37 31743 75.0 390.1 734 3014 0 36.0 26.0 62.0 1765 496 1262 M8 3.97 0. 8 34 2.2 24 

10.0 2380 1113 1.65 32572 77.0 380.2 71 3281 0 31.7 24.0 b4.2 1930 m 1353 a 3.71 0. 9 3b 2.4 28 
10.3 24W 1168 1.73 J3381 78.9 371.1 &?A 3521 0 48.0 22.3 66.0 2w 411 I436 571 3.50 0. 9 35 2.6 32 
11.0 2618 1224 1.81 34171 80.7 3b2.3 @O 3740 0 U.8 20.9 67.6 2240 378 1513 541 3.31 0. 10 41 2.8 3 
11.3 2737 1280 l.W 34944 62.3 Ed.6 923 3940 0 42.0 19.6 69.0 2387 350 187 316 3.16 0. 11 42 3.0 39 
12.0 2w 1335 1.98 35700 81.3 347.1 965 4123 0 39.6 18.4 70.2 Z5N 326 l& 493 3.02 0. 11 44 3.1 43 

13.0 309) lU7 2.14 37168 87.8 331.3 1043 4447 0 33.3 lb.3 72.3 2W8 286 1787 456 2.m 0. 12 48 3.4 49 
14.0 3232 1958 2.31 28581 91.1 321.3 111) 4724 0 32.1 13.0 73.9 3078 254 1910 427 2.61 0. 13 31 3.7 55 
13.0 3570 16b9 2.47 3W46 94.3 310.4 1184 49b5 0 29.4 13.7 75.3 3341 229 a27 402 2.16 0. I4 34 4.0 ha 
16.0 3808 17&l 2.64 41267 97.4 390.6 1249 3175 0 27.1 12.6 76.3 3603 208 2139 381 2.34 0. 13 58 4.2 66 
17.0 404b 1892 2.80 425(8 loo.4 291.6 1310 53bl 0 25.1 11.7 77.4 39% 1% 2247 3&4 2.23 0. lb 61 4.4 70 

18.0 4284 2003 2.97 43793 103.3 233.4 1369 9526 0 23.4 IO.9 78.3 4109 175 2353 348 2.13 0. 17 64 4.7 75 
19.0 4522 2114 3.13 45005 106.1 275.8 1425 5674 0 21.9 10.2 79.0 4359 153 245b 334 2.05 0. 18 M 4.9 Bo 
20.0 4760 2226 3.3 4bl87 108.8 2bS.9 1479 5806 0 20.6 9.6 79.7 4608 152 2557 322 1.97 0. 19 69 5.1 84 
25.0 393 2782 4.12 31707 121.7 240.3 1724 6311 0 13.9 7.4 82.1 5837 113 3043 27b I.69 0. 23 83 6.0 103 
39.0 714b 3338 4.95 56717 133.3 219.3 19% bb48 0 11.5 6.0 83.3 7050 m 3%7 216 I.?4 0. 2S 55 6.8 II& 

35.0 8333 3893 3.77 61342 lU.O 203.2 2131 #38 0 10.9 5.1 84.6 8-B 73 3% 224 1.37 0. 32 LO7 7.3 
40.0 9324 4451 6.64 b5M.4 153.9 190.1 2308 7W 0 9.4 4.4 85.3 9456 M 4396 2% 1.26 0. 34 119 8.1 
43.0 10710 5008 7.42 6.738 163.3 179.2 2472 72w1 0 8.3 3.9 85.9 lob54 56 4828 193 1.18 0. 40 130 8.7 
30.0 11900 55b4 8.25 73607 172.1 170.0 2626 7320 0 7.4 3.3 86.3 11851 49 5m 181 1.11 0. 44 141 5.2 

PARAMETERS INUEPENtrENT OF BOMHAHDING ENERGY 

ATUMIC: NLIMBERS: ZP= ‘22. ZT= U2. ZC:=lS4. ( ) 
NEUTRUN NCIMBERS: NP=146. NT=14h. NC=ZY”. 

INTERA~TICIN RAnILlS RINT=lh. 56 fm RO= 1.34 fm 

MATTER HALF-DENSITY HAD1 1 C fal I 
c’P= 7.16 CT= 7.iC C.T+Cp=14.33 i= 3.58 

EQCIIVALENT SH6RP SURFAC:E Rot11 I C fng,: 
UP= 7.30 RT= 7:30 

CUULOMB HAD I I c fr , : 
RIP= b.‘iB RC:T= G.YS R,:.=RcP+RcT=~S.Q~ 

BS~~-~.CIULCIME PDTENTI~L cmdi: 
VC:(r)=1.4.3S+ZP*ZT/r for- r:>RC 
vc ( r ) =vo-E*r*an for r<RC 
VU= 1230. 69 Mrv K= .57852 n=2. 43:s 
VC(RINT)= 734.9 MeV 

FISSION-TKE= 487. MrV 
ASVMM. FISSIUN-TKE= 487. mcv 

L I G!LI I D DRDP PARAmETERS : 
hAmmA= 0.864 m*vffm+a2 PROX-FACTOR= 38.Yl Mr” 
L-RLD= ir (ROTATING LIcJclIIJ L)ROP LIMIT) 
‘;TIFFNESS PARAMETER C= 1.84 MeV/Z*+> 

MASS EXCESSES IMeV,ca+zJ: 
PROJECT I LE: 47.;’ TARGET: 47.2 
CCW’lPOUND NUC.LELI.S: y=” . (7 

FUSION RELATED PARAMETERS: 
R-HARRIER=14.2’? fm V(RB)= 77’3.2 MrV 
Q-VALUE= -835. I mrv 
L-CRITICUL= 0. 

mu onmu mu on238u 

1.0 238 119 0.16 10273 2b.O 1332.7 0 0 a 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
2.0 476 rJB 0.32 14?3b 3.8 942.4 0 0 0 l&o.0 1w.o 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
3.0 714 357 0.49 17807 45.1 769.5 0 0 0 180.0 180.0 0.0 0 0 0 0 0.04 0. 0 0 0.0 0 
4.0 952 47b 0.65 20567 52.1 M6.4 0 0 0 180.0 180.0 0.0 0 0 0 0 0.00 0. 0 0 0.0 0 
4.3 1071 5% 0.73 21818 55.2 628.3 0 0 0 180.0 183.0 0.0 0 0 0 0 0.m 0. 0 0 6.0 0 

3.0 1190 555 0.81 no01 58.2 396.0 0 0 0 180.0 1w.o 0.0 0 6 0 6 0.00 0. 0 0 0.0 0 
3.3 1309 655 0.1 24127 61.0 568.3 0 0 0 180.0 180.0 0.0 0 6 0 0 0.a 0. 0 0 0.0 6 
6.0 14zB 714 0.97 25203 b3.8 544.1 0 0 0 Ia.0 180.0 0.0 0 0 0 0 6.00 0. 0 0 0.0 0 
6.3 1547 774 1.05 26236 66.4 522.7 243 423 0 lJo.2 6.1 24.9 274 1273 234 2339 13.31 0. 0 0 6.0 0 
7.0 l&6 833 1.13 272% b3.9 503.7 390 1011 0 104.6 32.3 37.7 624 1042 500 1448 8.29 0. 3 15 0.0 0 

7.3 1785 893 1.21 28189 71.3 486.6 4% 1319 0 89.1 44.3 43.3 907 878 700 1158 6.53 0. 4 23 1.0 b 
8.0 19W 952 1.30 29118 73.6 471.2 531 19b4 0 78.1 39.0 31.0 1149 755 SbO 987 3.56 0. 3 26 1.4 12 
8.3 XX’3 1012 1.38 Ty)18 75.9 457.1 b56 2356 0 69.7 34.9 56.1 1362 bbl 992 874 4.92 0. b 29 1.7 17 
9.0 2142 1071 1.16 JIB92 78.1 444.2 723 2705 0 63.1 31.6 58.4 15% 566 1105 793 4.4b 0. 7 31 2.0 22 
9.3 Z&l 1131 1.54 31743 80.2 432.4 185 3olb 0 37.7 28.8 bl.? 1735 326 IZM 731 4.11 0. 8 34 2.2 2b 

IO.0 2240 1190 1.U 32572 82.3 421.4 !h42 3297 0 53.2 26.6 63.4 1903 477 1294 68l 3.83 0. 9 36 2.4 31 
10.3 2499 1250 1.70 33381 84.3 411.3 @b 3551 0 49.3 24.7 b5.3 2tM 435 1376 Ml 3.60 0. 9 38 2.6 35 
11.0 2618 1309 1.78 34171 86.3 401.8 94b 3782 0 46.0 23.0 67.0 2218 w !452 bO7 3.41 0. IO 40 2.8 39 
11.3 2737 1359 I& 349U 83.3 393.0 W4 3=%2 0 43.1 21.6 b8.4 2357 370 1323 578 3.25 0. 10 42 3.0 42 
12.0 m1 1423 1.94 35700 w.2 384.7 1040 4185 0 40.6 20.3 69.7 2512 344 13% 552 3.11 0. II 44 3.2 44 

13.0 m4 1547 2.11 37168 93.8 369.6 1126 4527 0 36.4 18.2 71.8 2793 301 1713 510 2.87 0. 12 47 3.5 33 
14.0 3332 1666 2.27 38581 97.4 356.2 1205 4sm 0 32.9 16.3 73.5 Bb4 268 1632 47b 2.b8 6. 13 31 3.7 59 
13.0 3370 1765 2.43 39916 100.8 344.1 ,280 5073 0 30.1 13.0 73.0 33i9 241 1942 449 2.52 0. 14 34 4.0 63 
16.0 3808 1904 2.59 41267 104.1 333.2 1351 52% 0 27.7 13.9 ?6.1 S90 218 20(7 425 2.39 0. 13 57 4.2 71 
17.0 404b 202-3 2.75 42544 107.3 323.2 1418 991 0 25.7 12.8 77.2 38K m 2149 405 2.23 0. lb a 4.3 7b 

18.0 4294 2142 2.91 43793 110.4 314.1 1482 !%5 0 23.9 12.0 78.0 410 184 a47 3.39 2.18 0. 17 63 4.7 81 
19.0 4522 2261 3.06 45iK6 113.3 J15.8 1543 5821 0 22.4 11.2 78.8 4351 171 2343 372 2.W 0. 18 M 4.9 84 
m.0 4760 2330 3.24 4bl87 116.4 2%0 lW2 5961 6 21.1 10.3 79.5 4b01 159 2437 358 2.01 6. 19 69 5.1 91 
23.0 3934 2973 4.05 31707 la.1 2bb.5 1870 M93 0 lb.2 8.1 81.9 5832 118 2886 307 1.73 0. 23 82 6.0 Ill 
30.0 7140 3570 4.86 56717 142.6 243.3 2104 S48 0 13.2 6.6 83.4 7046 94 3312 273 1.33 0. 27 94 6.8 128 

35.0 8330 4165 3.67 61342 154.0 225.3 2314 7102 0 11.1 3.b 84.4 8152 7a 3723 248 1.40 0. 31 106 7.3 
40.0 9320 4760 6.48 65664 1M.b 210.7 2507 72% 0 9.b 4.8 B5.2 9453 67 4124 229 1.a 0. 33 118 8.1 
43.0 10710 565 7.29 69rn 174.6 198.7 2686 7439 0 8.3 4.2 85.8 1@552 39 4517 214 i.m 0. 35 125 8.7 
9.0 ll%l 3550 8.10 73607 184.0 188.3 2E$4 7%’ 0 7.6 3.8 86.2 llE48 52 4905 201 1.13 0. 43 140 9.3 

----________-__________________________----~-~-~---~~--~--~~-------~~.~-~~. 
*v/u )*v rev - IleVI< t/h - 4l * l b dcs de, do3 kV hV n?J -- nrr hV -WV- tkv -- 


