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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 R;,,, 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 /;,,« of a grazing Coulomb trajectory, the total
reaction cross section og, and the quarter-point angle

391

6,,4- The experimentally determined interaction radius
R is always larger than the sum of the matter half-
density radii Cp and Cr of projectile and target, respec-
tively, which can be related by the droplet model® to
the nuclear mass numbers. In Fig. 1 the difference
{ = Ryny — Cp — Cqis plotted as a function of Cr + Cp
for 230 systems, where R;, has been determined® by
an analysis of elastic-scattering angular distributions.
The resulting linear least-squares fit to { is used to cal-
culate R;, for all systems in the table.

The droplet model® 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
v entering in the strength factor of the proximity model
potential* for heavy ions; and the nuclear mass ex-
cesses for projectile, target, and compound nucleus.

The critical angular momentum /., 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 /-dependent cen-
trifugal forces. 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 for® by increasing the resulting value for /.
by 7/5. This increased value of [, is tabulated and used
in all subsequent calculations.

Further bombarding-energy-independent param-
eters include the limiting angular momentum /g5, 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%/A4*® for a wide range of nuclei.
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Fig. 1. The difference { = Ry, — (Cp + Cy) between the experimentally deduced interaction radii Ry, and the sum of the matter
half-density radii of projectile and target Cp + Cr is plotted as a function of Cp + Cr 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 Z%
has to be replaced by 4ZZ;. 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,

392

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 classify® 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 ‘He,
180, ©Ar, and 3Kr 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 neutrons!®
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

V(Rs)

us(Eom) = wR%(l - ) . Eem < En,

c.m.

1 2
= 71’7(2(1@ + —) s Ec.rn. = By,
2

Heavy-Ion Reaction Parameters

where E, coincides with the effective potential for the
critical angular momentum /. at the barrier radius Rj.
The conservative potential V is taken as the sum of the
nuclear proximity potential and the Bondorf—Sobel -
Sperber (BSS) Coulomb potential.!! The radius Ry is
derived from an analysis® of 56 systems and is parame-
terized!? in terms of the interaction radius R,,,. The
above expression yields a triangular fusion excitation
function when plotted vs. E; 1, . The model has been
compared to data® for 22 systems with projectiles rang-
ing from ‘He to #Kr. Four examples of such compari-
sons are shown in Fig. 2. Except for systems with pro-
jectiles lighter than %0, 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, . > 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, 107 m

mb, 102" cm?

1072t s

m, = 931.5 MeV/c?

Parameters Independent of Bombarding Energy

ZP, 7T, ZC
NP, NT, NC
AP, AT, AC

ELSCAT [deg]

REDUCED MASS NUMBER

INTERACTION RADIUS
RINT [fm]

RQ [fm]
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 = Aqg

m = APAT/(AP + AT)

TRy =Cr + Cp + 4.49
—(Cr + Cp)6.35
Ry = Rin/(A}? + A®)
Matter half-density radius for projec-
tile and target
Reduced half-density radius

6 = CPCT/(CP + CT)

Equivalent sharp radius for projectile
and target. These radii are re-
lated!® by

C=R(1 - (I/R)»
TR =128A" — 0.76 + 0.84°13

(Ref. 3)

Charge (Coulomb) radius for projectile
and target’?

t Rc = 1.16[2Z/(1 — 3&)(1 - &)1

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

MeV] t VC@)
= ZpZ:é%r, r=Rer +Rer =Re,
=V0—Krn7 r<RCP+RCT=Re’

where
[MeV] Vo = 0.6¢2 —(Z—Tj—gp—)z—
(R¥ + R
V£ Z3
- RCT B RCP]
n = e*ZpZi/{Re(Vy — €ZpZ1/Re)]
[MeV/fm™)] K =(Vy — eZpZ1/(Re)/ RR
VC(RINT) [MeV] BSS Coulomb potential at r = Ry
FISSION-TKE [MeV] Total kinetic energy for symmetric fis-

sion® of the combined system
TTKE = 0.1071Z%/A® + 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)AZpZ+1/Z%

Liquid-Drop Parameters

GAMMA [MeV/fm?] Nuclear liquid-drop surface-tension
coefficient!

Ty =0.9517(1 — 1.78261%)
I = (NC - Zc)/Ac

PROX-FACTOR [MeV] Factor to convert the dimensionless
proximity potential® function &(s/b)
into a nuclear potential Vy(s) via

Va(s) = (4mybC)P(s/b)
=1fm

L-RLD [A] The limiting angular momentum I, ;, for
fission of the compound nucleus
as given by the rotating liquid-drop
model.” I, corresponds to the ro-
tational parameter g or y; in Ref.
7 for values of the fissility x be-
low or above a critical fissility of
xc = 0.81, resp.

C [MeV/Z-UNIT)?] Curvature (stiffness)'® parameter of nu-
clear liquid-drop potential-energy
surface for two touching spherical
nuclei
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C = 2ac(As"® + A7'P)
+ 4agym(As' + A1) — 2%/ Rine
ac = 0.696 MeV
dgym = 46.57 MeV

MASS EXCESS [MeV/c?] The mass excess AM for projectile,
target, and combined system de-
fined as

AM =MA,Z) - A-my

M and A are the mass (in units
of MeV/c?) and mass number of
the nucleus. For Z < 10 experi-
mental masses'® are given, whereas
for Z = 10 the droplet model? with
shell corrections is used to calcu-

late AM
Fusion-Related Parameters
R-BARRIER [fm] Fusion barrier radius Ry for s-waves
Rg =R — D

D has been parameterized'* as
D =0.3117(ZpZ1)"2' %2, ZpZy <500,
tD = 1.096 + 1.391Z,Z:/10000,
ZoZr = 500

V (Rg) [MeV] The total conservative potential at
r = Rp for s-waves

V = V(Rs) + VN(Rs)

The BSS Coulomb potential V¢

and the nuclear proximity poten-

tial Vy are used to calculate V
Q-VALUE [MeV] The ground-state Q-value for fusion

Q = (AM(Ap, Zp) + AM(Ar, Zy)
— AM(Ac, Zc))c?

L-CRITICAL [#] The maximum critical angular mo-
mentum for fusion

7{ ~um,S?

5| he

ler

12
X [41Ty6¢b + 2 —Z—lz-T—”
SZ

withS = Cr + Cp + 0.3 [fm] and

= —~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(/cr, Imax)
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Parameters Dependent on Bombarding Energy

EL/u [MeV/u] Laboratory bombarding energy per
nucleon
ELAB [MeV] Laboratory bombarding energy
ECM [MeV] Center-of-mass energy
E¢m. = EiapAr/(Ar + Ap)
ECM/VC Ratio Ec'm./Vc(Rim)
p [MeV/c] Relativistic momentum of the projec-

tile in the laboratory system
P = (Ewan/c)* + 2myApEap)'?

k [fm™Y Asymptotic wave number in the
center-of-mass system

k = QumuEcm R
tk = 0.2187A(ApELap) " *(Ar + Ap)
ETA Coulomb parameter
n = ZpZre¥Hhv
tn =0.15746 Zp Z1(Ap/ Eyap)'?

LMAX [#] The grazing angular momentum /[,
determined! by the quarter-point
angle 6,4

Imax = m c0t(0,,4/2)

SGMAR [mb} The reaction cross section' derived
from /a5
or = (Wk¥D)(lpax + 1/2)?
SIGFUS [mb] The fusion excitation function is ap-

proximated by a triangular distri-
bution, defined as

Ons = Min(oy, 03)
oy = wRE(1 — V(Rp)/E;m.)
oy = (k)L + 112

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

QP-CM [deg] Quarter-point angle 6,,, in the center-
of-mass system

0ys = 2 arc sin (9/(kRyy — m))

For bombarding energies below
the threshold (E.m. < V¢) the
quarter-point value is set to 180
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QP-LP [deg] Quarter-point angle in the laboratory
system for the projectile-like frag-
ment

QP-LT ([deg] Quarter-point angle in the laboratory
system for the target-like fragment

EP-QP [MeV] Laboratory energy of the projectile

elastically scattered at the quarter-
point angle

ET-QT [MeV] Laboratory energy of the recoil nu-
cleus scattered at the angle QP-LT
EPQMX [MeV] The laboratory energy of the projectile-

like fragment for events with Q
= Qmax = TIKEZZ — E. ., <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
01/4

ETA’ The modified® 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)

’n’ = ZpZTez/ﬁU,
Tt = 0.15746 ZpZy(uW/(Ecm. — Vo)

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<7n'< 400 The scattering an-

. gle is only weakly
dependent on the
energy loss

500 < 7' The Coulomb po-
tential dominates
the reaction—large
energy losses are
associated with
large scattering an-
gles

Systems with other values of ' show
an intermediate behavior
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TAU {[nps]

E-ER [MeV]

EN—EN [MeV]

d*o v

Heavy-Ion Reaction Parameters

Period of rotation for the dinuclear

system at ! = l,.,, assuming a
nonsticking moment of inertia $yg
= pmyRin

7T = Fns2m/hilpax
T T= 0.0989[.LR2|m/lmax

[nanopicosecond] = [10~2! s]

Laboratory kinetic energy of the

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

ve = (QApEan/my)?(Ap + Ar)

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

1
Egy = Emu(AP + Ap — v)v}

_(Ap+Ar—)

(Ap + Agy

For compound nuclei withZ < 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 given'® as

1/2.

d0dE,  2aT)"
X exp[—(E, — 2(eE,)"? cos o + €)/T}.

n

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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1. The laboratory kinetic energy
per nucleon € 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 o between neutron
velocity vector and fragment
velocity vector is set to zero.

3. The effective temperature!® T
for neutron emission is cal-
culated with a level-density
parameter a = A./8.

T = H(l%)m
1212 4

TEMP [MeV] The temperature of the compound nu-
cleus is calculated as

T = (E¥/ a)'?
and
E=Ecm + Qs

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

MULT Multiplicity » 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

Y (Bu(i) + 2T)) < E¥
i=1

where B, (i) is the binding energy
in the ith step of the evaporation
cascade and 27 is the average ki-
netic energy of one neutron
emitted from a nucleus of tempera-
ture T;, which is calculated for
each step of the evaporation cas-
cade with a level-density param-
etera = A¢/8. ForZ < 10orE,,,/
u > 30 MeV/u, 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
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Table Labels for Compound Nuclei

COMPOUND SYSTEM REFERENCE # (ATOMIC MASS NUMBER)
NUCLEUS

N < 72 # 1(13)

a < 8 & 17( 16)

F < 9 * 2(17)

Ne < 10> # 18( 20) # 330 21)

Ms < 12> # 34( 25) # 49( 24)

Al < 13> # &65( 26)

Si < 14> # 3¢ 28) # 50( 28) # 81( 28)

P <1352 # 19( 31) # 66( 30) # 97¢ 21)

S < 162 # 82( 32) #113( 32)

cr < 17> # 35( 346) # 98( 35)

Ar  { 18> #114(¢ 34) #129( 36)

K < 19> # S1( 39)

Ca < 20> # 67( 41) #130( 40) #145( 40)

8c < 21> # 4( 41) # 83( 43)

Ti < 22> # 20( 44) # 99( 44) #1446¢ 44) #161¢ 44)
v < 23> #115( 47) #177¢ 47)

Cr < 24> # 36( 49) #162( 48) #193( 52)

Mn < 26> #131( 51) #178( 51)

Fe < 26> # 52¢ 52) #194( 56) #209( S2)

Co < 27 # S( S57) # 68( S4) #147( 85)

Ni < 28> #* 21( 60) # &84( S& #210( S5¢&) #225( 58)
Cu < 29> #100( 59) #163( 59)

In < 30> # & 68) # 37( &5) #116¢ 60) #179( 62) #226( 62)
Ga < 31> # 22( 467) #195( 67)

Ge < 32> # S3( 68) #132( &4) #241( 68)

As < 33> # 38( 72) # 69( 70) #2141 67)

Se < 34> # 85( 72) #148( &68) #242( 72)

Br < 35> # S54( 75) #101( 75) #227(¢ 73) #257¢ 75)
Kre < 36> # 70¢( 77) #117( 74) #164( 72)

Rb < 37> # 86( 79) #180( 75) #258( 79)

Sr < 38> #102( 82) #133¢( 20) #1946( 80) #273¢C 86)
Y < 39> #113( 83) #243( 83)

ir < 40> #149( 84) #212( 80) #274( 90)

Nb < 41> #134( 87)

Mo < 42> #165¢( 88) #228( 86) #259¢( 90) #289( 94)
Tc < 43> * 7(93) #150( 91) #181( 91)

Ru < 44> # 23( 96) #197( 96) #290(100)

Rh < 45> #166( 95) #275(101)

Pd < 46> # 39(101) #182¢( 98) #213( 96) #244( 96)
As < 47> #198(103)

Cd < 48> # 8((109) # 55(104) #229(102)

In < 49> # 24(112) # 71(106) #214(103) #260(103) #291(111)
sn < S0> # 87(108)

Sb < 51> # 40(117) #103(111) #230(109)

Te < S22 #119(112) #245(112) #276(114)

J < 53> # 56(120) #305(121)

Xe < 54> # 72(122) #135(116)

Cs < S5 # 88(123) #246(119) #261(119) #306(125)
Ba < 5&> #104(127) #151(120) #292(124) #321(132)
ta < 57> #120(128)

Ce < S&> #167(124) #262(126) #277(130) #322(138&)
Pr < 592 #* 2(141) #136(132) #183(127)

Nd < 60> # 25(144) #199(132) #307(138) #337(148)
Fm < 61> #152(136) #278(137)

Sm < 62> * 41(149) #215(132) #293(140) #338(152)
Eu < 63> # 10(1355) #168(140) #323(147)

Gd < 44> # 26(158) # S7(152) #184(143) #231(138)
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Table Labels for Compound Nuclei

COMPOUND SYSTEM REFERENCE # (ATOMIC MASS NUMBER)
NUCLEUS
T < 65 # 73(154) #200(142) #294(147)
Dy < &b # 42(163) # 89(156)
Ha < &7 #105(159) #2146(142) #308(14%) #3AP(1LD)
Er < 68> # 11(166) # Sg(144) #121(1460) #247(148) #ITR(144)
Tm < 69> # 27(1469) # 74(162) #HZ3Z2(154)
Yb < 70 # Y0(170) #137(144) #3I24(160) #3254 (142)
Lu < 715 # 43(174) #106(173) #263(155)
Hf < 72> #122(174) #153(168)
Ta < 733 # SY(177) #245(164) #AOV(165) #3I6Y(177)
W < 74 # 120182) # 75(179) #1280172) #14690172) #ETI(164) #32400174)
Re < 75 # 28(18%) # 71(181) #185(175) #3IT5(17%) #370(181)
s < 76> #107(134) #154(122) #2010180) #264(171) #32100172) #EI2ZEC174)
Ir < 772 # 44(190) 1230185
Pt <78 #170(184) #217¢(180) #2IE174)
AU T 79> # AO(193) #137(189) #1BG(139) #2T0(182) #I2L(133) HIIT1YT)
He <« 80 # 13230198) # 7460195 #Z02(194) B22H0124) #341¢192) #2714192)
T < 81> # 29(201) # 92(197) #155(192) #22L(197)
Fb < 82> #108(200) #2180124) #ES6(192)
Bi < Q3 # 14(209) # 45(206) #124(201) #1710197) #2PEL(192) #I42¢19%)
Fo < 34> # 15(210) # 20(212) #1887 (200) #2234 (200) #249(174)
At L BS # F1(zi) # 61 (209 #140(205) #203IC205)
Rn B4 # 46(217) # 77¢(211) #3337 (208)
Fr < 87> # 47(218) # 93(213) #1546 (20%) #219(208) #H265(202) HA720205)
Ra < 28> # 62(220) #107(214) #250(210) #3ID7 (208) #401(220)
Ac € 89> # L6322 # 72(222) #125(217) #172(2170) #22H(211) #3111 (201
Th # 79(22F) # Y4(224) #182(214) #2210214) #4402 (224)
Fa # 95225 #110(227) #141(221) #204(221) H266(217) #ISS(21T)
] # #126(228) #IZ7(212)
NP < P35 #127(229) #157(225) #220(221) #251(221) #7221 #ITR221)
Pu < 943 # 220242 #142(232) #222(222) #297{224) #I12(217)
Am L 95k #143(233) #173¢229) $2I6(Z227) #4023 (235)
Cm < 962 * 48(247) #158(236) #129(232) #2467 (228) #3243 (228) #2744 (228
Bk 97> #159(237) #$205(237) #328(228)
Cf o 9E> # 64(250) #174(240) #HIZYB(23R) #417(250)
Es < w9 # S0(252) #175(241) #170(2432) #221¢237) ¥2T2(ZE7) H2E3(23%) HIEV(RIT)
Fm <1003 # 76(2354) #191(244) #206(248) #413(254)
Md {101 #112(257) #207(249) #2327 (243) #3244 (244)
Ne <1025 #128(258) #222(248) #262(244) #IAVO(244) #404(248)
Lw <103 #223(24%) #299(249)
<104 #144(262) #238(254) #ISV(244)
<105 #23P(255) B2TR(LDT) #ZE4 (255 #I13(24%) #A19(2A5)
L1062 #160(2464)
<1082 #176(270) #2D4(264) #ZLEP(260) HI29C260) #A0S(264)
<109 #192(272) #2TH(265) #RO0(265) #I14(2463) #ILO(ZE0) REI75(2G7)
<1102 #208(278)
<111 #270(271) #285(271) #4046(271)
{112 #224(278) R271(272) #330(274) #245(276) #A420(278)
<114 #240(284) #2846 (282) #315(274) RIA76(273)
<115 #287(283) #301 (281) #3IV1(273)
<116 #I4L(290)
<117 #3321 (285)
<118% #2546(294) #202(272) #421(294)
L9 § 5203 HRAOB(2Z93)
<120 #3216(290) #361(292) #IV2(289)
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63 U226 NI I I I T I 6T I DTN

W. W. WILCKE et al.

Heavy-Ion Reaction Parameters

# 1 1 H on 12C 1H on 12€C 1H on 12C
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/u ELAR ECK ECNNC v k ETA  LMAX SGMAR SGFUS OP-CM QP-LP QP-LT EP-QP ET-QT EPOMX ETA TAU E-ER EN--EN TBP MLY
1.0 1 1072 8 02 0% 0 ] 0 180.0 180.0 0.0 0 0 0 0000 0 0 000 0
ATOMIC NUMBERS: ZIP= 1. 2T= 4. IC= 7.(N ) 2.0 2 2 L4 80,3 07 1 1649 420 4.0 59.9 8.0 2 4 0 1 3% 0 0 0115 ¢
NEUTRON NUMBERS: NP= 0. NT= &. NC= 6. 3.0 3 3217 5 03 05 2 1918 &9 35.0 324 725 3 [ 0 1260 0 0 0 L7 0
4.0 4 428 8 04 05 2 19 8 A2 24 N9 4 0 0 1189 0.0 019 0
AP##1/3= 1.000 AT##1/3= 2,289 4.5 S 435 92 04 04 21987 878 20.0 194 1.5 4 0 0 173 0. 0 0 1.9 0
REDUCED MASS NUMBER= 0.%92 AP+AT=AC= 13.
5.0 H $ 348 9 05 04 3 198 915 185 17.1 80,7 ] 0 6 014 00 020 0
INTERACTION RADIUS RINT= 4.75 fm RO= 2.05 fm 55 [ 5 397 100 05 04 3 1987 945 16,6 15.3 817 5 0 0 0151 00 0 28 ¢
6.0 [ 6 4B 106 0.5 0.4 3 1982 970 5.0 13.9 825 [ 0 0 0 1.2 0.0 0 21 O
MATTER HALF~DENSITY RADII Lfml: 6.5 7 6 470 110 05 0.4 3 1977 991 137 (2.7 8.t [} 0 0 01L3% 0 0 022 0
CP=a 0.56 CT= 2.12 CT+CP= 2,469 T= 0.44 7.0 7 6 5.06 1314 0.5 0.4 3 1970 1009 t2.6 11.7 83.7 7 0 0 0L L0 023 0
EQUIVALENT SHARP SURFACE RADII [fml: 75 8 7 542 18 046 0.3 3 1983 1025 117 10,8 A2 7 0 0 023 Lo 023 ¢
RP= 1.32 RT= 2,52 8.0 8 757 12 06 0.3 4 195 967 10.9 10.1 84 8 0 0 0 19 1.0 0 24 O
85 9 8 &8 126 0.4 0.3 4 1949 N0 10.2 9.4 A9 8 [ 0 0 t.44 £ 0 025 O
COULOMB RADII [fm]: 9.0 9 8 4650 130 0.4 0.3 4 1942 89 9.6 8.8 85.2 9 0 0 ¢ Ll §. 0 025 O
RCP= 1.22 RCT= 2.51 RC=RCP+RCT= 3,74 9.5 10 9 6% 1B 06 0.3 4 1935 84 9.0 83 &S5 9 0 0 6 1,07 L 0 0 26 0
BSS-COULOMB POTENTIAL [MeV): 10.0 10 9 2.2 137 06 0.3 4 15928 713 85 7.9 &.7 10 0 0 0 1.8 1.0 0 2.6 O
VC(r)=1.438%ZP#2T/r for r>RC 10,5 it 10 7.59 140 0.7 0.3 4 1921 7% 8.1 2.5 €5.9 10 0 0 0 Lol 0 027 0
VC(r)sVO~-K#r##n for r<RC 10 1 10 7,95 14 07 0.3 4 194 T3 .7 .1 8 M1 0 0 0 0% 1.0 027 ¢
Vo= 3.16 MeV K= 02844 n=2.722 1S5 12 11 831 147 07 03 4 198 672 7.4 6.8 8.3 U 0 [ 009 1.0 028 O
VC(RINT)= 1.3 MeV 2.0 12 11 887 150 0.7 0.3 4 1%2 M 7.0 45 &5 12 0 0 0 09 1.0 0.28 0
FISSION-TKE= 24. MeV 1.0 13 12 9.3% 1% 0.7 0.3 5 1890 59 65 6.0 868 13 [ 0 0.9 .13 18 2.9 0
ASYMM. FISSION-TKE= 12. MeV 4.6 14 1310441 162 08 03 5 189 552 6.0 55 87.0 14 [ k] 0 0.8 L1427 30 0
15,0 15 141084 168 0.8 0.2 5 188 515 5.6 5.1 8.2 1S 0 13 008 .15 31 31 ¢
LIGUID DROP PARAMETERS: 16.0 16 15115 173 0.8 0.2 5 1859 483 5.2 4.8 87.4 1 0 13 0 0.8 1.5 % 32 0
GAMMA= (0,942 MeV/fm##z PROX-FACTOR= 5.2& MeV 17,0 17 %1228 179 0.8 0.2 S 1849 435 49 45 8.6 17 0 13 0 077 1,18 37 33 O
L-RLD= 12 (ROTATING LIGQUID DROF LIMIT)
STIFFNESS PARAMETER C=203.38 MeV/Z##2 18,0 18 1713.00 184 0.9 0.2 & 1881 4% 44 42 8.7 18 0 13 0 075 1,17 40 3.4 0
19,0 19 181373 189 0.9 0.2 6 1833 M7 43 4O 8.8 19 [ 0 073 1,17 42 35 0
MASS EXCESSES [MeV/c#%21: 200 20 181445 194 09 0.2 & 185 38 41 3.8 8.9 20 0 13 0 671 218 M 35 ¢
PROJECTILE! 7.3 TARGET: 0.0 A0 % 118,06 27 1.0 0.2 7 1792 A% 3.3 3.0 884 2B [ U} 0 0.43 2,21 54 3% O
COMPOUND NUCLEUS: 5.3 30,0 0 8287 288 L1 0.2 7 177 27 2.7 2.5 b6 N 0 14 ¢ 057 224 62 43 0
FUSION RELATED PARAMETERS: Bo B NBY W 1.2 0.2 8 174 2 23 ) 8E B [ U] 0053 32770 4%
R-BARRIER= &.30 fm V{(RB)= 1.2 MeV 400 40 B 276 1.3 0.t 8 1729 193 2.0 1.9 8.0 & [ ] 0 049 3.3 78 49
Q-VALUE= 1.9 MeV 45.0 45 423251 23 t4 o1 9 tM4 11 1.8 1.7 8.1 45 [ ] 0 04 3.3 & 52
L-CRITICAL= 2. 50,0 S0 463602 307 L4 01 10 1701 14 L6 1S5 89,2 S0 ¢ 15 0 0.84 4 3 92 54
T 26226690336 T 253635 30 30 3064060690459 T 06 6 36 36 308 238
# 2 1 H on 160 14 on 160 tH on 160
PARAMETERS INDEPENDENT GF BOMBARDING ENERGY EL/u ELAB ECM ECN/VC k ETA  LWAX SGMAR SGFUS QP-(M GP-LP QP-LT EP-OP ET-QT EPOMX ETA’ TAU  E-ER EN--EN TEMP MULT
1.0 1 1 057 & 02 L3 ¢ 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 0 0.0 ¢
ATOMIC NUMBERS: ZP= 1. ZT= 8. IC= 9.(F ) 2.0 2 2 1.5 & 03 0.9 t HO 22107 .1 3.2 2 0 0 263 0 0 0 87 0
NEUTRON NUMBERS: NP= 0. NT= 8. NC= 8. 3.0 3 3 L7 N 04 07 2 187 580 485 459 .7 3 0 0 128 0 0 018 ¢
40 4 4 222 8 04 06 2 18% 745 324 3.6 7.8 4 0 0 1211 0.0 019 0
AP#%1/3= 1.000 AT##1/3= 2,520 45 S 4 25 92 0.4 0.6 2 1897 832 27.9 2.3 7b.1 4 0 0 f L9 0.0 0 20 0
REDUCED MASS NUMBER= 0.%4 AP+AT=AC= 17.
S.0 ) S 287 97 05 04 3 1923 €82 244 23.0 77.8 5 0 [ 1 476 0.0 020 ¢
INTERACTION RADIUS RINT= 7.01 fm RO= 1.99 ¢m 5.5 ) 5 345 100 0.5 05 3 190 923 2.8 0.5 M. 5 0 0 1 1.4 0.0 0 21 ¢
&0 4 6 3.4 106 05 0.5 3 1952 938 19.6 18.5 80.2 [ [ [ 1 .54 0 0 021 0
MATTER HALF-DENSITY RADII [fm]: &5 7 6 373 110 05 05 3 195% 987 17.9 16.8 811 6 [ 0 114 0.0 022 0
CP= 0.54 CT= 2.42 CT+CP= 2.9% C= 0.46 70 7 7 40t 114 05 05 3 1963 1012 164 154 81.8 7 [ 0 1 1L.38 00 022 0
EQUIVALENT SHARP SURFACE RADII [fml: 7.5 8 7 430 118 0.6 05 3 1965 1033 15.1 14.3 82.4 7 0 0 11,32 0.6 023 ¢
RP= 1.32 RT= 2.78 8.0 8 8 459 12 0.6 0.4 4 19 1052 141 13.3 83.0 8 0 0 1127 0 0 023 ¢
8.5 9 8 4.87 126 0.6 0.4 4 19 1069 13.2 12.4 83.4 8 [ [} 0 1.2 0.0 024 0
COULOMB RADIT [fm]: 9.0 9 8 5.6 130 0.6 0.4 4 195 103 12.3 114 3.8 9 0 0 0118 1.0 024 0
RCP= 1.22 RCT= 2.78 RC=RCP+RCT= 4,01 9.5 10 9 545 133 0.6 0.4 4 1963 981 1Lé 10.9 842 9 0 L3 0L L0 025 0
BSS-COULOME FOTENTIAL [MeV]: 10.0 10 9 573 137 0.7 0.4 4 %1 932 1.0 10.3 WS 10 0 0 0 L0 L0 025 0
VC(r)=1,438%ZP*IT/r for v>RC 10.5 11 10 6,02 140 0.7 0.4 4 1958 688 10.4 9.8 848 10 [ 0 0107 1.0 0 26 O
VC{r)=VO-K#pr##n for r<RC 13.0 11 10 &30 14 0.7 0.4 4 1956 847 9.9 9.3 &.1 1 [ I }} 0 104 it 19 28 O
Vo= 3.89 MeV K= .02064 n=2.811 1S 12 11 &5 147 07 04 5 1953 811 9.4 89 &3 11 [ V4 0 L0 L1t 2 26 ¢
VC(RINT )= 1.6 MeV 120 12 11 6.8 1% 0.7 04 5 1950 777 9.0 85 8.5 12 0 n 0 0.9 112 24 27 0
FISSION-TKE= 26. MeV 13.0 13 12 7.45 1% 0.7 0.3 5 194 717 83 7.8 &9 13 [ 2§ | 0 09 L1328 28 0
ASYMM. FISSION-TKE= 10, MeV 14.0 14 13 8.02 182 0.8 0.3 5 1937 & N6 7.2 8.2 0 1 0 05 1.13 30 2.8 ¢
150 15 14 840 18 08 03 5 193 2 74 67 84S IS [} 0 087 114 B 2% O
LIGUID DROP FARAMETERS: 6.0 16 15 947 173 0.8 0.3 5 1924 OS82 46 6.2 867 16 0 1t 0 080 1,14 3 30 ¢
GAMMA= 0.9446 MeV/fm#%x2 PROX-FACTOR= 5.43 MeV 1.0 17 16 9 179 0.8 0.3 & 1918 S48 462 5.8 8.9 17 [ ¥ 008 LIS 33 O
L-RLD= 16 (ROTATING LIQUID DROFP LIMIT)
STIFFNESS PARAMETER C=199.44 MeV/Z##Z2 18.0 18 1710.32 184 0% 0.3 4 1912 518 5.8 5.5 8.1 18 o 1 0 079 1,16 39 31 0
19.0 1% 1810.89 189 0.9 0.3 & 197 40 S5 5.2 8.2 19 [ ¥ 0 076 116 41 3.2 ©
MASS EXCESSES [MeV/c##2]: 2.0 20 19114 198 0.9 0.3 6 1901 46 5.2 49 8.4 2 [ }} 0 074 1.17 &3 33 ¢
PROJECTILE: 7.3 TARGET: -4.7 A.6 B 28 A7 10 03 7 i87% 3713 41 3y 8.9 B 0 U 0 0.66 1,20 51 3.8 O
COMPOUND NUCLEUS: -1.5 00 30 BI7.P 2% L1 02 3 18% 30 34 32 ®WI N ¢ 12 0 080 223 % 3% ¢
FUSION RELATED PARAMETERS: BoO B 332006 X5 1.2 0.2 8 1838 2 2.9 2.8 BWS B 0 12 005 2.2 & A2
R-BARRIER= &.52 fm V{(RB)= 1.6 MeV 4.0 4 3329 27 1.3 02 9 1824 283 26 24 8.7 & 0 12 0 0.5t 2.28 73 A4
R-VALUE= 4.0 MeV 50 & 22B.79 293 1.4 0.2 9 1811 207 23 21 89 &5 [ ¥ 0 0,48 3.3 %0 A7
L-CRITICAL= Fe 0.0 S 472866 N9 15 0.2 10 1800 18 2.0 L9 8.0 0 0 12 0 0.4 334 97 A9
MeV/u MoV MV —~ NeV/ic 1/ - & b b des des des MV MV WV - s MV -MeV- NV —
P=PROJECTILE T=TARGET C=COMPOUND OR DINUCLEAR SYSTEM QP=QUARTERPOINT (W=CENTER OF MASS L=LAB BEAN 1 H
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Ra 2222l el 2t a2 et a2 sttt I 2zt

# 3 1 H on 27 Al 1H on 274 1H o 274
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY /v ELAB ECN ECH/VC » k  ETA  LMAX SGMAR SGFUS OP-CNM QP-LP QP-LT EP-GP ET-QT EPOMX ETA’ TAU  E-ER EN—EM TEWP MULT
1.0 1 103 £ 02 20 0 0 0 180.0 180.0 0.0 0 0 (4 0000 0.0 000 0
ATOMIC NUMBERS: 2ZP= 1. 2T= 13. ZC= 14.(Si) 2.0 2 2078 & 03 14 0 0 0 180.0 180.0 0,0 0 0 0 0000 0.0 000 ¢
NEUTRON NUMBERST NP= 0. NT= 14. NC= 14, 3.0 3 3 L7 5 64 L2 b 93 23 9.7 9.6 M2 3 0 [ 3624 0.0 020 0
4.0 4 4 1. 8 04 1.0 2 480 557 55.8 B.0 1.4 4 0 0 228 0.0 021 0
AP##1/3= 1,000 AT##1/3= 3.000 4.5 5 4 LD 92 04 1.0 2 1610 b6 47.3 45.8 66,3 4 0 0 128 0.0 02¢ ¢
REDUCED MASS NUMBER= 0,96 AP+AT=AC= 28.
5.0 H S 1.9 97 05 0.9 2 1703 753 40.6 3.3 69,7 5 0 0 1249 0. 0 0 22 ¢
INTERACTION RADIUS RINT= 7.53 fm RO= 1,88 fm S.5 [ S 214 f01 0.5 0.9 3 1773 824 3.6 UM 72,2 ] [ 1199 0.0 0 22 0
6.0 3 6 2383 106 05 0.8 3 1826 &8 3M.7 3.7 M1 [ 0 0 118 0.0 022 0
MATTER HALF-DENSITY RADIl [fml: 6.5 7 6 253 110 0.5 0.8 3 188 938 8.6 27.6 75.7 é [4 0 1 L2 0.0 023 0
CP= (.56 CT= 3.05 CT+CP= 3.61 C= 0.47 1.0 7 7272 14 0.6 0.8 3 190t 977 6.1 5.2 TG 7 4 0 I 162 0.0 ¢23 0
EGQUIVALENT SHARF SURFACE RADII L[fml: .5 8 729 18 06 07 4 198 1014 3.9 B4 B0 7 0 0 LS 0.0 ¢ 23 0
RP= 1,32 RT= 3,35 8.0 8 8 3 12 0.6 0.7 4 1949 1047 22,1 2.4 7,9 8 0 0 1 146 0.0 ¢ 24 0
8.5 9 8 3.30 126 0.6 0.7 A 19%7 1075 20.6 19.9 1.7 8 0 8 1 1,40 0. 815 24 0
COULOME RADII [fml: 9.0 9 9 3.5 130 0.6 0.7 4 1982 13101 19.2 18.4 50,4 9 0 8 1 1.3 0. 92 18 24 0
RCP= 1,22 RCT= 3,32 RC=RCP+RCT= 4.%55 9.5 10 § 369 13 0.7 0.7 4 199 124 18.1 1.4 81,0 9 0 8 1 L2 0.9 19 24 0
BSS-COULOMB POTENTIAL (MeV3: 0.6 16 10 3.8% 137 0.7 0.6 4 2005 1145 17,0 16,4 815 {0 0 & P LS 0% 228t
VC(r)=1,.43842P%2T/r faor ¢r2RC 105 11 10 408 140 0,7 04 4 2013 1163 161 155 820 10 0 8 L2t 010 2 25 1
VC (r ) =VO-K#r#xn for r<RC 1o it i 427 1M 07 0.6 5 2021 1180 153 147 8.4 1} [ 1 117 010 8 25 |
Vo= 5.49 MeV K= ,01486 n=2.9%0 1.5 12 18 447 147 0.7 0.6 S 2027 1178 145 140 828 (1 0 8 1 1.4 0. 10 24 2.6 1
VC(RINT)= 2.5 MeV 120 12 12 466 1% 07 06 S5 203 1129 13.8 13.3 8.1 12 0 8 1 Lt 011 25 26
FISSION~-TKE= 29. MeV 13.0 13 13 5.05 15 0.8 046 5 2040 1042 12,6 12.2 83,7 13 0 8 1105 011 27 26
ASYMM. F1SSION-TKE= &, MeV 4.0 4 )4 5.4 182 0.8 05 5 204 %8 11,6 112 4.2 WM 0 8 1101 012 29 2.7 ¢
15,0 5 14 5.83 168 0.8 05 & 2205 903 10.8 10.4 846 5 (4 8 10697 .12 31 27
LIQUID DROP PARAMETERS: 18,0 16 15 &2 173 0.8 05 &6 2053 947 101 9.7 8.0 14 0 8 109 .13 2 28 1
GAMMA= 0. 952 MeV/fanx2 FPROX-FACTOR= 5.42 MeV 10 17 16 660 179 09 05 6 22055 797 94 91 &3 17 0 8 1 09 .14 34 28 1
L-RLD= 28 (ROTATING LIGQUID DROP LIMIT)
STIFFNESS PARAMETER C=194.45 MeV/Zxu2 8.0 18 17 699 184 0.9 05 & 205 753 88 8.5 5.6 18 0 8 1 087 1.14 36 29 1
19.0 19 18 7.3 18 0.9 05 & 205% 713 83 8.0 8.8 19 0 8 1 084 1.5 37 29 1
MASS EXCESSES [MeV/c##2]: 2.0 20 19 777 1M 0.8 05 7 25 677 1.9 T.6 83 2 4 8 0 062 1.15 3 3.0 1t
PROJECTILE!® 7.3 TARGET: -20.6 5.0 2 497 a7 1,1 04 8 N5 S 82 40 8.9 B 0 8 0 072 1,18 & 3.2 1
COMPOUNL NUCLEUS: -25.1 N0 30 9ikéest 238 (.2 0.4 8 2044 451 51 590 874 0 14 ¢ 065 1.2 52 34 2
FUSION RELATEDR FARAMETERS: $.0 B W10 26 1.2 0.3 9 203 38 44 42 878 B ¢ 9 0 0.60 1L A4 5 3¢
R-BARRIER= 6.9% fm V(RE)= 2.5 MeV 0.0 # P15 276 1.3 0.3 10 2028 338 38 37 8.1 & 0 9 0 0.5 1.2 &5 3.8
Q-VALUE= 11.8 MeV 45.0 45 431748 293 1.4 0.3 10 2021 1 3.4 33 883 45 ¢ 9 0 052 1.2 7t A
L-CRITICAL= 3. $0.0 S0 481943 209 LS 0.3 1t 2013 271 30 2.9 885 % 0 9 0 04 2.3 77 &1
LR g ]
# 4 1 H an 40 Ca 1H on G IHon 0G
PARAMETERS INDEPENDENT OF EOMBARDING ENERGY EB/u EAB ECN ECH/VC » k ETA  LMAX SGMAR SGFUS OP-CM GP-LP OP-LT EP-OF ET-QT EPGMX ETA° TAU  E-ER EN--EN TEWP MAT
1.0 i 1027 4 02 3t 0 0 0 180.0 180.0 0.0 Y 0 0 0 000 0.0 000 0
ATOMIC NUMBERS: ZIP= 1. IT= 20, IC= 21.(Sc) 20 z 2 054 & 03 2.2 o 0 0 1800 180.0 0.0 0 0 0 0000 0.0 000 0
NEUTRON NUMBERSt NP= 0. NT= 20. NC= 20. 3.0 3 308 75 04 1.8 O 4 0 180.0 180.0 0.0 [4 4 [4 0 000 0 0 000 ¢
4.0 4 4 1.8 8 0.4 L6 1 651 123 118.2 1169 N9 4 0 0 6 653 0.0 0 11 O
AP¥%1/3= 1.000 AT*#1/3= 3.420 4.5 5 4 L2 % 05 1.5 2 98z N0 8.3 848 45.9 L] 0 0 3 402 0,0 0 12 O
REDUCED MASS NUMBER= 0.9% AP+AT=AC= 41.
5.0 5 § L3 % 0.5 1.4 2 U199 42 LT T0.4 A 3 0 0 3316 0.0 012 0
INTERACTION RADIUS RINT= 7,99 fm RO= 1.81 fm 5.5 [ S 149 101 05 1.3 2 139 55 0.7 595 59.6 - 0 0 2269 0.0 013 O
6.0 [ 6 1,63 106 0.5 1.3 3 1481 455 528 SL.7 &3.6 [ 0 [ 228 00 013 O
MATTER HALF~DENSITY RADII [fmls 6.5 7 6 176 110 0.5 1.2 3 1578 737 4b.8 45.8 866 [ 0 0 226 0.0 013 O
CP= .86 CT= 3.5% LT+CF= 4.15 C= 0.4% .0 7 7 L% 114 086 L2 3 1657 808 42.0 4.t 850 7 [4 7 2 L9 07 12 14 ¢
EQUIVALENT SHARF SURFACE RADII [fml: 7.5 8 7 203 118 0.6 11 3 172 &8 38.1 3.3 0.9 7 0 7 2 1.8 0.7 414 ¢
RP= 1.32 RT= 3.85 8.0 8 8 217 12 0.6 10 4 17% 90 K9 N1 TS 8 0 7 2 174 0. 8B 16 1.4 O
8.5 9 8 230 126 0.6 1. 4 182 %9 32.2 3.5 7.9 8 0 7 1 1.65 0. 817 1.5 0
COULOMB RADII [fml: 9.0 9 9 2.4 13 0.6 1.0 4 181 1010 2.9 29.2 75,0 9 0 7 t 1,57 0. 8 18 1.5 0O
RCP= 1.22 RCT= 3.84 RC=RCP+RCT= 5.07 9.5 10 9 25 1B 07 10 4 1895 1048 27.9 27.3 2.0 9 0 7 b5 0. 9 1% L5 0O
BSS-COULOMB POTENTIAL [MeVi: 0.0 0 10 271 137 0.7 L0 4 192% 1081 26.2 2.4 %9 10 ] 7 1t 1.4 0 % 20 1.6 O
VC(r)=1,438%2P%2ZT/r for r>RC 10,5 11 10 2.85 140 0.7 1.0 4 1950 1§12 24.7 241 TN7 10 0 7 1 38 0. %9 20 1.6 0
VC(r) =V0—K#rs##n for r<RC #.0 11 M 298 14 0.7 0.9 5 1973 1140 8.3 2.7 784 it 0 7 1 L34 0 9 22 1.6 0
Vo= 7.46 MeV K= .01016 n=3.185 1.5 12 11 342 147 0.7 0.9 5 1993 165 2.4 2.5 M0 1t 0 7 1 1,29 0,10 23 1.4 ¢
VC(RINT)= 2.6 MeV 120 12 12 3,25 150 0.7 0.9 S 2201f 118 200 2.5 7.5 12 0 7 1 L2 0.10 24 1.7 ©
FISSION~TKE= 346, MeV 13.0 13 13 392 1% 0.8 0.9 5 204 1229 19.4 18.4 8.5 13 0 7 I R - PO § U< T 1 )
ASYMM. FISSION-TKE= 7. MeV 4.0 14 M4 3179 12 0.8 0.8 S 2065 1264 17,5 17.1 81,3 W 0 7 t .13 011 27 1.8 ¢
15.0 15 15 407 148 0,8 0.8 & 205 1199 16 15.8 8.9 5 k4 7 L L7 012 28 1.8 ¢
LIQUID DROP PARAMETERS:! 160 16 16 A3 173 0% 0.8 6 2101 14 150 1446 825 16 [ 7 1 L3 0,12 2 L9 0
GAMMA= 0,951 MeV/fm#%2 PROX-FACTOR= 5.81 MeV 17,0 17 17 461 19 0.9 0.8 6 2115 (049 14.0 13.7 8.0 17 0 7 1099 0,13 31 1.9 1
L-RLD= 40 (ROTATING LIGQUID DROP LIMIT)
STIFFNESS PARAMETER C=192.33 MeV/Z##2Z 18.0 18 16 4.8 184 0.9 0.7 6 2127 9% 13,1 12.8 3.4 18 [V 7 1 0.9 0.13 33 2.0 1
19.0 19 19 S5 189 0.9 0.7 7 2136 ¥R 12.4 12.1 8.8 19 0 7 1 092 0.4 3 20 1
MASS EXCESSES [MeV/c##2): 200 20 20 542 1M 1.0 07 7 245 891 11,7 114 B2 2 0 7 1089 018 35 2.1 1
PROJECTILE!Y 7.3 TARGET: -33.0 B0 B W6 20 3 06 8 AN NI 92 8.9 6.4 B 0 ? 1 078 117 42 2.3
COMPOUND NUCLEUS: ~28.4 0.0 N P8I 28 12 0.4 9 A%k S5 15 1.3 8.2 N 3 ? 1070 1,20 48 25 ¢
FUSION RELATED PARAMETERS! B0 F NN 258 1.3 05 10 2190 09 b4 4.2 868 B 4 7 1 065 1.2 % 27
R-BARRIER= 7.40 fm V(RB)= 3.6 MeV 0.0 W 31084 22 1.3 05 10 2192 M5 55 5.4 8.2 & 0 7 1060 1,25 &0 2.9
Q-VALUE= 2.7 MeV 5.0 45 M2 23 14 05 11 A2 I 49 48 8.5 &S 0 7 0 0.5 1.28 45 3.0
L-CRITICAL= a. 0.0 50 49135 39 L5 0.4 12 2191 356 44 43 57.8 % 0 7 0058 L3N 32
HeV/u MeV MV — MeV/ic t/Fw — £ B des des des MV MV MV — nps  MeV MeV- MeV —

P=PROECTILE T«TARGET CoCOMNPOUND OR DINUCLEAR SYSTEN QPeQUARTERPOINT CMeCENTER OF MASS LLAB BEAN 1 H
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# 5 1t H on 56 Fe TH on 5 Fe 1H on 56Fe
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/v ELAB ECH EOWVC » &k  ETA  LWAX SGMAR SGFUS QP-CM OP-LP QP-LT EP-GP ET-OT EPOMK ETA’ TAU  E-ER EN--EN TEWP MAY
1.0 1 102 48 062 &1 0 0 018004800 006 0 0 0 0000 06 0 0200 O
ATOMIC NUMBERS: ZP= 1. IT= 24. ZIC= 27,(Co) 2.0 2 204 48 03 29 o 0 0 180,0 180.0 0.0 0 0 [ 0000 0.0 000 0
NEUTRON NUMBERS: NP= 0. NT= 30. NC= 30. 3.0 3 3066 5 04 24 O 0 0 180.0 180.0 0.0 [ 0 0 0 000 0.0 000 ¢
40 4 4089 8 04 20 0 O 018001800 00 0 O O 0000 0.0 000 O
AP##1/3= 1.000 AT*#%1/3= 3,826 45 5 410 9 05 19 0 ¢ 018001800 00 O O 06 0000 0. 0 000 O
REDUCED MASS NUMBER= 0.98 AP+AT=AC= 57.
50 5 S5 LI 97 05 1.8 1 4693 17011011404 WS 5 0 0 655 0.0 0 13 0
INTERACTION RADIUS RINT= 8.43 fm RO= 1.75 fm S5 &6 5 1.2 101 05 L7 2 9 328 8.4 874 458 S5 0 0 4 38 0. 0 0 1.3 O
60 & 6 1.3 106 05 1.7 2 1165 41 749 T3 28 & 0 0 333 0.0 0 1.3 O
MATTER HALF-DENSITY RADII ([(fm): &5 7 4 LM 110 05 L6 3139 T2 M4 B35 5.8 & 0 6 3271 0.6 11 14 O
CP= 0.56 €T= 4,12 CT+CP= 4.68 C= 0.49%9 0 7 7 1% 14 06 15 3 1M 48 5.9 R .S T 0 6 3 242 0.7 13 1.4 ¢
EQUIVALENT SHARP SURFACE RADII [fml: 725 8 7 166 118 06 15 3 1S4 752 5.1 0.3 45 7T 0 b6 222 0.7 414 1
RP= 1.32 RT= 4.35 8.0 8 8 1.77 12 0.6 1.4 3 1632 84 4.4 K6 6.8 8 0 3 2 208 6. 7 15 1.4 ¢
85 9 8 1,88 126 046 1.4 4 1705 968 425 41,8 488 8 0 & 2 L9t 0, 8 16 15 1)
COULOMB RADII (fml: 9.0 9 ? L9 130 0.4 1.4 4 1767 94 39.2 38.5 70.4 9 0 [ 2 1,80 0. 817 45 1
RCP= 1.22 RCT= 4.27 RC=RCP+RCT= 5.50 95 10 9 210 133 0.7 1.3 4 182 997 3.4 5.8 7.8 9 0 [} 2471 0. 8 18 £.5
BSS~COULOMB POTENTIAL [MeV]: 10.0 10 10 2.2 137 0,7 1.3 4 1849 1043 33.9 3.4 73.0 10 0 [ 2 1.3 0.9 1915 1
VCir)=1,438%2P%2T/r for r>RC 105 11 10 2,33 140 0.7 1.3 4 191 1084 31.8 313 M4 0 0 & 2 1.5 0. 9 0 L5 A
VC{r)=VO-K%r#%n for r<RC 0o 1 1124 4 07 2 5 198 U2 N0 5 KO0 U 0 & 21L% 0 %A L4 )
Vo= 8.87 MeV K= .00747 n=3,299 1.5 12 1t 2.5 147 0.7 4.2 S 1981 1% 2.3 27,8 5.8 11 0 & 2 LM 0 9 2 1.6
VC(RINT)= 4.4 MeV 120 2 12 266 150 07 1,2 S 2041 1168 2.8 264 84 12 0 4 1139 0.10 22 1.6
FISSION-TKE= 42. MeV 13.0 13 13 2.88 156 0.8 1.1 5 2062 1244 4.3 B.9 77.9 13 0 b 1 831 0.10 24 1.7 1
ASYMM. FISSION~TKE= 6. MeV 140 t4 14 310 162 0.8 1.1 6 2103 3292 2.2 24,8 789 M 0 6 1 LM 011 265 17 !
15.0 15 15 3.32 148 08 1.1 & 2138 1304 20.4 2.1 7.8 1§ 0 b 1 848 011 27 1.7 1
L.IGUID DROF PARAMETERS: 16.0 16 16 3.5 173 0.9 1.0 6 2167 1370 18.9 18,6 5 14 0 4 1 LI3 0.2 B 1.8 |}
GAMMA= 0.947 MeV/fm#*#2 PROX-FACTOR= 5.89 MeV 120 17 47 377 19 0.9 1.0 6 2092 1371 1.6 173 82 17 0 & ) L0 0.12 29 1.8 I
L-RLD= S& (ROTATING LIGUID DROP LIMIT)
STIFFNESS PARAMETER C=191.02 MeV/Z*e2 18.0 18 18 3.9 184 0.9 1.0 7 2213 1295 48,5 16.2 8.7 18 O 4 1 404 0.13 31 L9
19.0 19 19 4201 189 0.9 0.9 7 2232 12% 155 5.2 822 1% [ 6 1 1,00 0. 14 32 1.9 1
MASS EXCESSES [MeV/c##2): 2.0 20 20 443 1N 1.0 0.9 7 248 1165 144 144 8.7 2 0 [ 1 097 0.14 33 1.9 2
PROJECTILE: 7.3 TARGET: -61.4 %50 25 2555 27 t.4 0.8 8 2303 932 1.4 11.2 BA3 25 0 b6 1 084 0,17 3% 21 2
COMPOUND NUCLEUSS -60.8 0.0 0 2 46485 238 1,2 0.7 9 BB/ 777 9.3 92 653 N 0 b 1 076 1.19 45 2.3 2
FUSION RELATED PARAMETERS: Ho I ML X L3 07 10 263 b 7.9 7.8 80 X 0 6 1 0 1,2 N 24
R-BARRIER= 7.81 fm V(RE)= 4,5 MeV 4.0 40 39 88 276 1.4 0.6 i1 2%u5 562 4.9 47 86 XN 0 7 1 064 1.25 54 25
Q-VALUE= 6.7 MeV 5.0 45 M99 3 1.4 0.6 12 2373 S18 &) SO B0 &S5 0 7 10,80 127 81 27
L-CRITICAL= 5. 50.0 50 493108 09 1,5 0.6 12 27 44 S4 53 83 % o0 7 105 1N & 28
F AR AT I I 06116600 0000000 006
# & 1 H on 63 Cy 1R eon 63Cu 1K on 830
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/y ELAB ECM ECWVC ek ETA  LMAX SOMAR SGFUS QP-CNM QP-LP OP-LT EP-CP ET-GT EPOMX ETA’ TWU  E-ER D--EN TENP MAT
1.0 1 1 0L20 43 02 46 O 0 0 180.0 180,0 0.0 0 [ [ 0000 0.0 000 ¢
ATOMIC NUMBERS: 2ZP= 1., ZT= 29, IC= 30.(Zn) 20 2 204 4 03 82 0 0 018001800 00 0 0 0 0000 0. 0 0 00 0
NEUTRON NUMBERSt! NP= O, NT= 34. NC= 34, 3.0 3 30660 75 04 286 O 0 0 180.0 180,0 0.0 0 [ 4 0000 0.0 000 0
4.0 4 4 088 8 04 23 O 0 0 180.0 180.0 0.0 0 0 0 0000 0. 0 000 0
AP%%1/3= 1,000 AT#»1/3= 3,979 45 S5 409 92 05 22 0 o0 018001800 00 O 0 O 0000 0. 0 000 O
REDUCED MASS NUMBER= 0,98 AP+AT=AC= 44.
S0 S5 5100 97 05 20 O 29 61571532 132 S5 0 O 171506 0. O 0 13 O
INTERACTION RADIUS RINT= 8.60 fm RO= 1.73 fm 55 6 5 12 100 05 L9 1 706 186108813080 IW/é S5 0 0 & %l 0. 0 0 L3 O
60 6 b6 L2 106 05 L9 2 958 37 9. b KT 6 0 0 43X 0.0 013 O
MATTER HALF-DENSITY RADII [fml: &5 7 6 1,32 110 05 18 2 147 44 A S 3 6 0 6 A1 00811 L3 1
CP= 0.56 CT= 4,31 CT+CP= 4.88 C= 0.50 1.0 7 7 142 14 06 1,7 3 1298 573 5.9 65.1 57.0 7 0 b 327 0. 7 13 1.4
EQUIVALENT SHARP SURFACE RADII L[€m]: 7.5 8 7 152 M8 0.6 4.7 3 M21 48 %87 5.9 0.7 7 0 b 3 28 0. 7 W 14 1
RP= 1.32 RT= 4,53 8.0 8 8 1.62 12 06 1,6 3 154 750 S52.9 52.2 43.5 8 4 [} 322 0 715 14 1
8.5 9 8 .73 12 0.6 1,6 3 1612 823 48.3 4.6 6.9 8 [] 6 2 206 0. 8 16 1.4
COULOMB RADII [fml: 9.0 9 9 183 130 04 45 4 1687 808 4.4 A7 &8 9 0 & 2 L9 0. & 17 L4 1
RCP= 1.22 RCT= 4.45 RC=RCP+RCT= 5.67 %5 10 9 1.93 138 0.7 LS 4 1752 M 4Ll M5 69.5 9 0 [} 2 1,82 0, 8 18 1.5 ¢
BSS-COULOME POTENTIAL [MeV]: 0.0 10 10 203 137 0.7 1.4 4 1809 998 382 3.7 0.9 10 6 & 21478 0. 8 19 45 @
VC{r)=1,438%ZP*ZT/r for ro>RC 10.5 11 10 213 140 0.7 1.4 4 1850 104 .8 .2 721 10 0 ) 2 1.5 0. 9 20 135 1
V(1) =V0—-K&r&#n for rLRC 1.0 11 11 223 4 07 1.4 5 1504 J06% 3.6 X4 7.2 11 0 6 213 0. 9 N L5 |
Vo= 9.55 MeV K= ,00654 n=3.352 115 12 11 233 147 07 1.3 5 198 1128 31.7 31.2 A2 1l 0 é 2 1,52 0 9 20 15 4
VC(RINT)= 4.9 MeV 120 12 12 244 150 0.7 1,3 5 1980 1164 30.0 2.5 75.0 12 0 L) 2 146 0.10 2 16 1
FISSION-TKE= 46, MeV 13.0 13 13 2.4 156 0.8 1,3 5 2042 1227 27.1 2%.7 75 13 0 é 2 137 0.10 28 1.6 1
ASYMM. FISSION-TKE= 6. MeV 14,0 14 14 284 1682 0.8 1.2 6 092 1202 A7 A3 N7 4 0 6 2L 0.1l B L6t
15,0 15 15 304 18 0.8 1.2 &6 AB 139 2.7 2.4 Wb IS 0 6 1 L8 o011 2 L7 1
LIQUIOD DROP PARAMETERS: 16,0 16 16 325 113 0.9 1.1 6 AN 130 2.0 0.7 W5 b [] b 1 L1470 12 27 1.7 ¢t
GAMMA= 0.945 MeV/fm¥%2 FROX-FACTOR= 5.91 MeV 170 17 17 345 179 09 1.1 6 2201 147 195 192 80.2 17 0 & 1 12 0122 17 1
L-RLD= 62 (ROTATING LIQUID DROP LIMIT) .
STIFFNESS PARAMETER C=190.64 MeV/Z#%2 18.0 18 18 3.65 184 0.9 1.1 7 2228 1414 18.3 18.0 80.9 18 [} b 1 106 0.13 % 1.8 1
19.0 19 19 3.86 169 09 1.0 7 251 1M 17.2 169 8.4 19 0 6 1 LA 0. 13 3 1.8 2
MASS EXCESSES [MeV/c##2]: 20,0 20 2 406 1% 1.0 10 7 27t 124 142 159 8.9 2 0 [ 1 1.0 O 14 32 1.9 2
PROJECTILE!? 7.3 TARGET: -6%5.2 %50 B 2550 A7 4 09 8 M 1019 12.6 12,4 837 X5 o0 & 1087 0.17 B 2.0 2
COMPOUND NUCLEUS: -65.6 .0 3 M 40P 238 1.2 0.8 9 282 89 10.3 10.1 8.9 3N 0 3 107 0.19 &4 2.2 2
FUSION RELATED PARAMETERS: ®/O I 3 N0 26 1,3 08 10 M8 78 87 856 &7 BF 0 & 1 06N LR 23
R-BARRIER= 7.96 fm V(RB)= 4.9 MeV 0.0 4 39 812 27 1.4 07 11 AB 67 1.5 1.4 8.2 &N 0 é 1 0.66 (.25 55 2.4
G-VALUE= 7.7 MeV B0 45 M 943 293 1.4 07 12 N3% 5 b6 65067 &5 0 b 1 06 127 80 25
L-CRITICAL= S. 0.0 5 41015 W0? 1.5 0.6 12 24M 507 5.9 59 8.0 0 [} 1 058 1.3 & 2.7
MV/iu MV MV — MeV/c 1/Fm == & sb ab dev dew des MV MV MV —  ars MV feV- eV —
PoPROJECTILE T=TARGET C=COMPOUND OR DINUCLEAR SYSTEM QP=QUARTERPOINT CMeCENTER OF MASS L-LAB BEM L H
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407

4 7 1t H en 92 Mo 1H on 2% IH on 2M
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/v ELAB ECN ECNAVC » k ETA  LMAX SOMAR SOFUS OP-C GP-LP OP-LT EP-OP ET-QT EPOMX ETA’ TAU E-ER EN-—-EN TEP MY
1.0 1 1015 43 0.2 &6 O 0 0 180.0 180.6 0.0 0 [ 0 0000 0. 0 0 00 0
ATOMIC NUMBERS: ZP= 1. ZT= 42. IC= 43.(Tc) 2.0 2 20 8 03 47 O 0 0 180.0 180.0 0.0 0 0 0 00 0 0 000 0
NEUTRON NUMBERS: NF= O. NT= %0. NC= S0. 3.0 3 30645 75 0.4 38 0 0 0 180.0 180.0 0.0 4 0 0 00600 0 0 000 ©
4.0 4 4060 8 0.4 33 O 0 0 180.0 180,0 0.0 0 [ 0 0000 0 0 000 0
AP##1/3= 1.000 AT*#1/3= 4.514 4.5 5 4 068 92 05 31 0 0 0 180.0 180.0 0.0 0 0 0 0000 0 0 0 00 0O
REDUCED MASS NUMBER= 0.99 AP+AT=AC= %3.
5.0 3 S075 97 05 30 0 0 0 180.0 180.0 0.0 0 0 0 0000 0 0 000 O
INTERACTION RADIUS RINT= 9,15 fm RO= 1.66 fm 5.5 [ 5 0.8 100 05 28 ¢ 0 0 180.0 180.0 0.0 (4 0 0 0000 0 0 000 O
6.0 [ 6 0.9 106 05 27 ¢ 0 0 180.9 180.0 0.0 0 0 [ 0000 0.0 000 0
MATTER HALF-DENSITY RADII [fml: [ %] 7 6 098 N6 0.6 26 O Y 0 180,0 180.0 0.0 0 0 0 0000 0 0 000 O
CP= 0.56 CT= $5.00 CT+CP= 5.57 C= 0,51 7.0 7 7 105 114 06 25 1 M7 74130.3129.8 A9 7 0 6 11 742 0. 6 12 LO O
EQUIVALENT SHARF SURFACE RADII [fml: 7.5 8 7 143 418 0.6 2.4 2 712 220 106.0 105.4 37.0 7 0 [ 748 0,7 13 L0 ¢
RP= 1.32 RT= 5.20 8.0 8 8 .20 12 0.6 23 2 %13 U8 9.0 9.3 M5 8 0 [ 6 3.5 0.7 14 1.0 O
8.5 9 8 1,28 126 0.6 23 3 1077 M0 80.2 M6 9.9 8 0 [ § 306 0. 715 L1 0
COULOMB RADII L[fm): 9.0 g 9 .35 130 0.4 2.2 3 1206 St 7.9 71.3 S0 9 0 [ 427 0 8 16 L1 0
RCP= 1.22 RCT= 5.08 RC=RCP+RCT= 6.30 9.5 10 9 143 1B 0.7 21 3 1335 6% 5.3 4.8 51.3 g 0 [ 424 0 8 {7 11 0
BSS-COULOMB POTENTIAL {MeV1: 0.0 10 10 150 137 0.7 2t 4 1438 731 59.9 5%.4 &0.4 10 0 [ 4227 0 817 11 0
VC(r)=1,43842P%IT/r for r2>RC 105 11 10 1.58 140 0.7 2.0 4 1529 804 5.3 54.8 2.3 10 0 6 3212 0.9 18 Lt 1
VC (P )=VO~K#r#i#n for r<RC 1.0 11 11 145 1M 07 2.0 4 1610 870 5L 51,0 443 1 [ [ 3 89 0 919 L2 1
Vo= 12,29 MeV K= 00397 n=3.544 1.5 12 i 1L.73 147 07 2.0 4 1682 931 48.1 47.6 659 1t 0 [ 3189 0. 9 20 0.2 ¢
VC(RINT)= b.6 MeV 120 12 12 1,80 1% 0.7 1.9 S 1747 98 45.2 M7 4.4 12 0 ) 31,80 0. % W 12 1
FISSION-TKE= b6. MeV 1.0 13 13 L9 1% 0.8 1.8 5 1859 1085 #0.3 39.9 69.9 13 0 [ 3 .68 0.10 22 1.2 1
ASYMM. FISSION-TKE= b, MeV 4.0 184 14 210 162 0.8 1.8 5 1952 1149 364 .0 7.8 1 0 [ 2 .83 0.1t 23 1.3 1
150 15 15 226 18 0.8 1.7 6 2030 1242 .2 32.8 734 15 0 [ zZ 1.4 011 24 13 1
LIGUID DROF PARAMETERS: 16,0 16 16 241 173 0.9 L7 & 20% 16 0.5 0.2 4.8 1% 0 [ 2 1% 0,12 B 1.3 1
GAMMA= 0.942 MeV/fm##2 PROX-FACTOR= .99 MeV 170 17 17 25 1 0.9 L6 & 2154 1362 8.2 27.9 7.9 7 0 6 2 0L 012 77 1.4 1
L-RLD= 79 (ROTATING LIQUID DROFP LIMIT)
STIFFNESS PARAMETER C=189.4% MeV/Z#x2 18.0 18 18 271 184 0.9 1.6 7 2204 tM2 2.2 2.0 759 18 0 [ 2 1.8 0,13 28 1.4 ¢
190 19 19 2,8 189 0.9 LS 7 2247 M5 M5 4.3 7.7 19 0 [ 2 148 013 29 14 1
MASS EXCESSES [MeV/cw#2): 20,6 20 20 3.001 1% 1.0 15 7 28 1498 28.0 2.8 8.5 2 0 [ 2 104 0. 14 30 1.4
PROJECTILE: 7.3 TARGET: -87.5 5.0 X 2X3% A7 11 L3 9 AB 1387 177 175 4.2 B 0 [ 2097 016 3% 1.6 2
COMPOUND NUCLEUS: -84.7 2.0 30 30 451 238 1.2 1.2 10 2511 1131 143 14.2 82.8 30 4 3 1 0.8 0.19 &1 1.7 2
FUSION RELATED PARAMETERS: B0 I B SB 2B LI LN B8 %Y 121 1L 8O0 0B 0 [ 1078 0.2 & 1.8
R~BARRIER= &.4% fm V(RE)= 6.7 MeV 0.0 0 0600 226 1.4 1,0 11 2608 848 10.4 10,3 84,8 40 0 b t 072 0.24 51 L%
G~VALUE= 4.5 MeV 45.0 & 45 677 B3 1.5 L0 12 237 TS 9.2 9.0 #5.4 &S [ b 1087 027 56 i
L-CRITICAL= b, 9.0 S0 49 7,52 A% LS 09 13 259 678 82 81 &Y %0 0 b t 0.63 129 &1 2.2
F e T T R IR Y
# 8 1t H on 108 As tH on 108 As L1 H on 108 A
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/y  ELAB ECN EDNVC » k  ETA  LMAX SGMAR SOFUS QPCN QP-LP OP-LT EP-OF ET-QT EPGMX ETA’ TAU  E-ER EN--EN TENP MAY
1.0 1 1 014 43 02 7.4 0 0 0 180.0 180.0 0.0 0 0 [ 0 000 0 0 000 O
ATOMIC NUMBERS: 2ZP= 1. 2T= 47. ZC= 48.(Cd) 2.0 2 2028 6 03 52 o [} 0 180.0 1800 0.0 [ 0 0 0000 0 0 0 00 0
NEUTRON NUMBERGS: NP= 0. NT= 41. NC= 61, 3.0 3 3042 75 04 43 O 0 0 180.0 180.0 0.0 0 0 4 0000 0.0 000 0
4.0 4 4 055 8 04 37 0O [ 0 180.0 180.0 0.0 1 0 0 0000 0.0 000 0
AP®#1 /3= 1.000 AT**#1/3= 4.762 4.5 ] 40462 92 05 35 0 4 0 180.0 180.0 0.0 0 0 G 0 000 0. 0 0 00 0
REDUCED MASS NUMBER= (.99 AP+AT=AC=109%.
5.0 S § 069 97 05 33 0 9 0 180.0 £80.0 0.0 0 [ 0 0 000 0. 0 000 0
INTERACTION RADIUS RINT= 9.45 fm RO= 1.44 fm 5.5 [ S 07 100 05 32 ¢ [ 0 180.0 180.0 0.0 0 ¢ ¢ 0000 0.0 000 0
6.0 3 6 083 106 0.5 3.0 ¢ 0 0 180.0 180.0 0.0 0 0 ] ¢ 000 0. 0 0 0.0 0
MATTER HALF-DENSITY RADII [fmls 4.5 7 6 09 110 06 2.9 o 0 0 180.0 180.0 0.0 0 0 0 0000 0 0 0 00 0
CP= 0,56 CT= 5,32 CT+CP= 5.82 C= 0.51 7.0 7 7097 114 06 28 0 0 0 180.0 180,0 0.0 [} 0 0 0 000 0.0 0 00 0
EQUIVALENT SHARF SURFACE RADII [fml: 7.5 8 7 1.4 118 0.6 2.7 1 MW 48 137.0 1364 21.5 7 0 & 484 0 71311 ¢
RP= 1.32 RT= 5,50 8.0 8 8 t1 12 0.6 246 2 654 195 1110 110.5 3.5 8 0 6 8 487 0. 7 14 1t 1
8.5 9 8 118 126 0.6 25 2 8 35 9.4 9.9 423 8 0 3 7379 0715 L1 1
COULOMB RADII [fml: 5.0 9 § 1.5 130 07 25 3 661 440 843 2.8 47.8 9 4 3 632 0.8 15 11 1
RCP= 1.22 RCT= 5.34 RC=RCP+RCT= 6.56 95 10 9 132 1B 0.7 24 3 U5 54 B8 5.3 Su1 9 0 [ S 28 08 16 1.4 1
BSS-COULOMB POTENTIAL [MeV1: 10,0 10 10 L3 137 0.7 23 3 1300 636 6%.0 68.5 TS 10 ¢ [ 4257 0,817 1.2 1
VC(r)=1,438#P%2T/r for r>RC 105 11 10 1,45 140 0.7 2.3 4 1409 720 63.3 62.9 8.3 10 4 [ 423 0. 918 1.2 1
VC{r)=VO~K#r##n far r<RC 1.0 11 1 1,52 14 07 22 4 156 797 S8.4 %6.2 &0.7 N1 [ [ 4220 0. 9 18 1.2 t
VO=  13.17 MeV K= .00335 n=3.589 1.5 12 LS 147 0.7 2.2 4 1%2 8k S46 541 627 Ml ¢ [ 4207 00919 L2 1
VC(RINT)= 7.2 MeV 120 12 12 1.6 150 0.8 2.1 4 1649 930 St.t 50.7 45 12 0 [ I L% 0. % 2 1.2 |
F1SSION-TKE= 74. MeV 13.0 13 13 1.80 156 0.8 21 5 1802 1043 45.3 .9 4.3 13 0 b 3 L7 010 21 1.2 1
ASYMM. FISSION~TKE= 6. MeV 4.0 14 14 154 162 0.8 2.0 5 1913 1140 40.7 40.4 696 14 0 b 3 L6 011 2 1.3t
15.0 15 15 2,08 168 0.8 1.9 6 2006 1224 37.0 3.7 7.5 15 0 [3 3153 011 4 13 2
LIQUID DROP PARAMETERS: 160 16 16 2.2 173 0.9 L9 b6 2086 1298 33.9 .6 73.0 16 0 3 2 1.4 012 5 1.3 2
GAMMA= (.928 MeV/fm¥#2 PROX-FACTOR= 5.93 MeV 1220 17 17 235 179 0.9 1.8 & 255 1363 31,3 3.1 W3 17 4 [ 2 137 0.12 2 1.4 2
L-RLD= 89 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C=189.38 MeV/ZIx#2 18.0 18 18 2,49 184 0.9 1.7 7 2215 1420 2.1 6.8 'S4 18 0 [ 2 1.% 0.13 27 1.4 2
19.0 19 19 2,63 189 0.9 L7 7 227 172 2.2 .9 6.4 19 0 [ 2 L% 0132 1.4 2
MASE EXCESSES [MeV/cw#»21: 2.0 20 2 277 1M 1.0 L7 7 2313 1518 5.5 5,3 7.3 20 0 [ 2 L2 0.14 29 1.4 2
PROJECTILE: 7.3 TARGET: -87.6 2.0 2B 2B 346 27 11 L5 9 482 1532 19.5 19,3 80.3 25 o [ 2 100 016 B 1.6 2
COMPOUND NUCLEUS? -§88.5 N0 N W 416 238 L2 1.4 10 28686 1276 157 15.6 821 0N 0 [ 2 09 0.19 40 1.7 3
FUSION RELATED PARAMETERS! B0 B B LGS B 1.3 L3 11 25 109 13.2 131 B4 B 0 b 108 0.2 45 1.8
R-BARRIER= 8.74 fm V(RE)= 7.3 MeVv 0.0 40 4055 2% L4 1.2 12 2706 957 L4 1.3 83 K ] 3 107 0.4 5 L9
Q-VALUE= 8.2 MeV 5.0 45 H B B LS L1 13 2743 851 10.0 9.9 85.0 45 0 & 1070 0.27 55 2.0
L-CRITICAL= 7. 0.0 S50 30 493 39 L5 1.0 13 270 N 89 89 H55 N 0 [ 106 0.2 % 2.1
MeV/u MoV MV — MeVic 1/fa — £ mb b des dey des  MeV MeV  NeV  — nrs  MeV -MeV- NV —
P<PROJECTILE TxTARGET C=COMPOUND OR DINJCLEAR SYSTEM QP-QUARTERPUINT CMN=CENTER OF MASS L=LAB BEAM 1 H
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

AN I U6 I 06269266 T I 2600 I 061299 6B O30 00 I TS 36 00 369606 36 309096 9 93

# 9 1 H on 140 Ce TH on 140 Ce 1H on {40 Ce
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/u ELAB EOM ECNVC »  k ETA  LMAX SOMR SOFUS OP-CN OP-LP QP-LT EP-QP ET-QT EPOMX ETA’ TAU  E-ER EN--EN TEWP MAT
1.0 1 $ 012 43 02 91 0 0 016001800 00 o0 O 0 0000 0. 0 0 00 O
ATOMIC NUMBERS: ZP= 1, ZT= 58, IC= S9.{(Pr) 20 2 204 & 03 65 0 O 0180,01000 00 O O O O 000 O O O 00 O
NEUTRON NUMBERSS NP= O. NT= 82, NC= 82, 30 3 303% M/ 04 53 0 0 0180.01900 060 0 O 0 0000 0. 0 0 00 O
40 4 4047 B 04 A5 0 O 01800180 00 O O 0 0 000 0.0 0 00 O
AP#%1/3= 1,000 AT#%1/3= 5.192 45 S5 405 ¢ 05 43 0 0 010001800 00 O 0 0 0O 0 O 0 00 O
REDUCED MASS NUMBER= 0.99 AP+AT=AC=141.
S0 § S50% 9 05 4! 0 O 018001800 00 o0 o0 o0 0000 0 0 0 0.0 O
INTERACTION RADIUS RINT= 9.91 fm RO= 1.60 fm 55 &6 5045 100 05 39 0 O 018001800 00 O O O 0000 0. 0 O 00 O
&0 6 4071 106 05 37 06 0 0180010 OO0 O O O 0000 0. 0 O 00 O
MATTER HALF-DENSITY RADII [fml: (%] 7T 6077 110 04 36 0 O 01800180 00 O O 0 0000 O O 000 O
CP= 0,56 CT= 5.87 CT+CP= 4.44 C= 0.51 7220 7 708 14 06 35 0 0 019001800 00 0 O 0 0 000 0. 0 0 00 O
EQUIVALENT SHARP SURFACE RADII [fml: 75 8 708 18 06 333 0 0 018001000 00 O O O 0 000 O 0 O 00 O
RP= 1,32 RT= 46.04 80 8 8 0% 12 046 32 0 0 018001800 00 0 O O 0000 0. 0 0 00 O
85 9 8 100 126 0.4 31 0 427 O0170.4170.0 50 8 0 & 563543 0. 7 14 0.9 4
COULOMB RADII Efm1s 90 9 9 106 130 07 30 2 490 10912511258 2.7 9 0 6 13 624 0. 8 15 09 @
RCP= 1,22 RCT= 5.82 RC=RCP+RCT= 7.04 95 10 ¢ 112 1383 07 30 2 705 42100461072 %2 ¢ O 6 9 445 0. 8 15 0.9 1
BSS-COULOMB POTENTIAL L[MeV]: 0.0 10 10 118 137 0.7 29 3 888 2 M9 M5 425 10 0 & 7 M O 8 16 0.9 )
VC{r)=1.438%ZP*2T/r for r>RC 0.5 11 10 1L.24 40 0.7 2.8 3 044 471 5.4 B9 423 10 0 6 6 316 0. 9 17 10
VE(r ) mVO=Kar #%n for rlRC 1.0 11 11 L0 44 07 28 3 180 S0 7.8 77.4 S.1 11 0 & 628 0 91810 1
VO=  15.06 MeV K= .00242 n=3,686 1S 1211 L% 147 07 27 4 1301 60 LS 70 52 1) 0 & S5 2% 0 918 L0 1
VC(RINT)= 8.4 MeV 120 12 12 1,42 1% 0.8 2.6 4 (408 M3 4.3 659 569 12 0 & S 239 0. 9 19 L0 ¢t
FISSION-TKE= 94. MeV 13.0 13 13 183 186 0.8 25 5 1593 689 579 576 610 13 0 & 4 241 0.10 20 1.0 1
ASYMM, FISSION-TKE= b&. MeV 1.0 14 1465 162 0.8 24 5 1745 1014 S51.5 5.2 4.2 14 0 & A4 190 011 A L0 )
150 15 15 L77 168 0.8 24 5 1874 1123 464 462 668 15 0 & 4 LT 0. 11 2B L1 1}
LIGUID DROP PARAMETERS! 160 18 16 189 173 0.9 2.3 46 1983 1218 42,3 420 8.9 16 0 &6 3 L4 0. 12 H L1 2
GAMMA= 0,907 MeV/fm##2 FROX-FACTOR= 5.85 MeV 120 17 17 200 179 0.9 22 & 207 1302 3.8 386 7046 17 0 & 3 454 0,12 5 1t 2
L-RLD= 95 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C=188.98 MeV/Z#%2 18.0 18 18 212 184 0.9 22 7 2061 1377 /.9 5.7 720 18 0 & 3 145 0. 13 » 1.2 2
190 19 19 2.2 189 0.9 20 7 233 M3 B4 N2 N3 1 0 6 3 LI OO AU L2 2
MASS EXCESSES [MeV/c#%21: 200 20 20 23 194 1.0 20 7 298 153 3.2 3.0 M4 0 06 b6 3 LR 04 B 12 2
PROJECTILE: 7.3 TARGET: -88.2 %50 % 2629 27 11 L8 9 BB 17N BL B4 M2 X 0 & 2 1,10 0,16 33 1.3 2
COMPOUND NUCLEUS: ~84.4 0.0 30 2 354 238 (.2 1.7 10 2680 1541 19.0 188 805 I 0 & 2097 0.19 B 14 3
FUSION RELATED PARAMETERS! B0 B WA 2 13 L5 1 2780 1321 159 157 &1 B 0 & 2087 0.2 43 LS5
R-BARRIER= 9.18 fm V(RB)= 8.6 MeV 4.0 40 M0 472 276 1.4 L4 12 2852 1156 13.6 13.5 €32 4 0 b6 2 0.80 0,24 48 1.b
Q-VALUE= S5.5 MeV 450 45 45 531 299 1S 1.4 13 2905 1027 11.9 11.9 840 A5 0 4 2 074 0,27 R 1.7
L-CRITICAL= 7. 0.0 50 50 5.9 307 L5 L3 14 2947 924 106 10.6 847 N0 0 & 1070 0,2 5 1.8
# 10 1 H on 154 Sm LH on 154 Sa 1H on 545
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/v ELAB ECM ECWVC e k  ETA  LMAX SGMAR SGFUS QP-CM GP-LP OP-LT EP-GP ET-OT EPONX ETA” TAU E-ER EN—EN TEP MAT
1.0 1 1011 43 0.2 98 0 O 018001800 00 0 0 0 0000 O 0 000 O
ATOMIC NUMBERS: ZP= 1, IT= 462. ZIC= 43.(Eu) 20 2z 2022 & 03 469 0 O 010001800 00 O 0 0 0000 0. 0 0 00 O
NEUTRON NUMBERSt NP= Q. NT= 92, NC= 92. 30 3 3034 75 04 56 0 0 018001800 00 O 0 O 0000 O, 0 0 00 O
40 & 4045 8 04 49 0 O 018001800 00 O 0 O 0000 0 0 000 O
APE#1/3= 1,000 AT*##1/3= 5.360 45 S5 405 9 05 46 0 O 018001300 00 O O O 000 0. 0 0 0.0 O
REDUCED MASS NUMBER= 0,99 AP+AT=AC=1S55.
50 S5 505 97 05 44 0 0 018001800 00 O O 0 00600 0. 0 0.0.0 O
INTERACTION RADIUS RINT=10.09 fm RO= 1.59 fm €5 6 5042 108 05 42 0 0 0168001800 00 0 0 0 0000 0.0 000 O
60 & 6 0467 106 05 40 O O 016001800 00 O© O O 0000 0. 0 0 00 O
MATTER HALF-DENSITY RADII [fm]: 6.5 7 6073 10 04 38 0 0 0180.01900 060 0 ©0 0 0000 0 0 000 0
CP= 0.56 CT= 6.09 CT+CP= 6.65 C= 0.51 726 7 707 14 06 37 0 O 0180.01800 00 O 0 0 0000 0 0 000 O
EQUIVALENT SHARP SURFACE RADIT L[fmlt 72 8 7064 118 04 36 0 O 00180 00 o© O 6 0000 O, 0 000 O
RP= 1.32 RT= 6.25 80 8 8 0% 122 06 35 0 © 01000180,0 060 O O ¢ 0 000 O, 0 0 0.0 O
a5 9 8 0% 12 06 33 0 0 018001800 00 O O O 0 000 O. 0 0 00 O
COULOMB RADII L[¢mlt 90 9 91040 130 07 33 1 22 015%01%.8 120 9 0 & D4 0, 8 14 09 1
RCP= 1,22 RCT= 6,00 RC=RCP+RCT= 7.22 95 10 9 L07 1B} 07 312 2 510 121861833 B2 9 ¢ & 12 587 0, 8 15 09 1
BSS~-COULOME POTENTIAL [MeV]: 10.0 10 10 112 137 07 At 2 75 2010661063 367 0 0 & 94} 0 8 16 09
VC({r)=1.438%ZP#2T/¢r for r2>RC 105 1 10 1.18 140 0,7 30 3 903 378 9.7 M3 2.5 0 L] 6 8 3.6t 0. 9 17 0.9
VC{r ) =VO~Kerx®n for r<RC 110 11 L4 1M 67 2.9 3 1055 48 85.6 €5.2 4.2 11 0 &6 7315 0. 917 10 2
Vo= 15.48 MeV K= .00217 n=3.711 1S 12 1t L. M7 07 29 4 1191 584 8.3 779 %9 1 0 & 6283 0. 918 10 2
VC(RINT)= 8.8 MeV 120 12 12 1,35 150 0.8 2.8 4 1311 &7 722 719 5% 12 0 & 6 259 0. 919 1.0 2
FISSION-TKE= 101. MeV 13.0 13 13 1.4 15 0.8 2.7 4 1515 &3 427 s2.4 W6 13 0 & 525 010 X0 1.0 2
ASYMM. FISSION-TKE= 6. MeV O 4 M4 17 12 0.8 26 S5 1485 970 5.5 552 622 14 0 & 4 202 0.1 2 L0 2
150 15 15 169 168 0.8 25 5 1827 1088 49,9 49.6 5.0 15 0 46 4 L& 01 2 L) 2
LIQUID DROP PARAMETERS: 16,0 16 16 1,60 173 0.9 2.4 & 1948 1192 45.3 45,0 423 16 0 56 4 L7t 0.42 2 11 2
GAMMA= 0,892 MeV/fm#%2 PROX-FACTOR= 5.77 MeV 170 17 17 191 1M 09 2.4 5 2053 1283 415 403 692 17 O b6 3 L& 0.12 M Lt 2
L~RLD= 97 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C=188.86 MeV/Z##2 180 18 18 202 184 0.9 2.3 7 2145 134 8.3 38.1 708 8 0 & 3 LS1 0. 13 26 L1 2
19.0 19 19 2.04 189 09 2.2 7 225 37 B.b B4 722 9 06 & 3 LM 01327 11 2
MASS EXCESSES [MeV/c#x2): 20,0 20 2 225 19 1.0 22 7 2% 1502 B3I BN B4 0 0 & 3 LI 04 2B L2 2
PROJECTILE: 7.3 TARGET: -72.1 5.0 2 25 26t 217 L1 20 9 2557 1750 B.0 A9 7S B 0 6 2 L4 0,14 B LI 3
COMPOUNL NUCLEUS: -71.4 00 A 0 37 28 1,2 1.8 10 2721 1649 0.4 19,9 80,0 N 0 & 2 09 0. 19 W L4 3
FUSION RELATED PARAMETERS: 3.0 35 35 394 258 1.3 1.7 11 2832 1408 16.8 16,6 816 P 6 & 2 089 0.2 43 LS
R~BARRIER= 9.35 fm V(RB)= 9.0 MeV 4.0 & 40 45 276 1.4 1.5 12 2913 1232 4.4 143 628 O ¢ & 2 0.82 0. 24 47 LS
Q~-VALUE= b.6 MeV 8.0 45 45 506 293 1.5 1.5 13 2973 1095 12.6 125 &7 &S 6 -7 2 0.7 0.27 W Lé
L~CRITICAL= 8. 5.0 S0 50 542 W% LS 1.4 14 019 986 10,2 1.1 ME S0 0 7 2071 0.2 % L7
MeV/u MV MV — MeVic 1/fn — K& mb  mb des dos Gy MV MV NV - s MV eV MV -~
PsPROJECTILE T=TARGET C=COMPOUND OR DIMUCLEAR SYSTEM QP=QUARTERPOINT CI-CENTER OF MASS LaLAB M 1 H
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

N WA I BB I 2T W6 I 6 I I3 I ST 33 96

# 11 1 H on 165 Ho tH on 165 Ho 1H on 165 Ho
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/u ELAB ECM ECNAC »  k  ETA  LNAX SGMAR SGFUS OP-CM QP-LP OP-LT EP-QP ET-QT EPONX ETA’ TAU  E-ER EN--EN TEP MLT
1.0 1 1041 43 02 105 06 ¢ 01800180 00 0 0 6 0000 0 0 0 0.0 O©
ATOMIC NUMBERS: ZIP= 1. 2T= &67. IC= &B.(Er) 20 2 zo028 4 03 25 0 0 018001800 00 O 0 0 0000 0 0 0 00 O
NEUTRON NUMBERS: NP= 0, NT= %8. NC= %8. 30 3 3032 75 04 b1 0 0 0180,01800 00 ¢ 0 0 0000 0 0 0 00 O
40 4 4 042 8 04 53 0 ¢ 018001800 00 O O O 0 000 0.0 000 O
AP##1/3= 1,000 AT#*1/3= 5.485 45 5 4047 92 053 56 0 6 0101800 00 ¢ ¢ 0 06000 0 0 000 0
REDUCED MASS NUMBER= 0.9% AP+AT=AC=1664.
S0 S5 505 97 05 47 0 ¢ 018001800 00 O ¢ o0 0000 O 0 0 0.0 O
INTERACTION RADIUS RINT=10.23 fm RO= 1.G8 fm S5 & 5038 100 05 45 0 0 018001800 00 O ¢ ¢ 0000 0 0 000 O
60 6 5 0483 104 05 43 0 0 018001800 00 0 6 0 0000 0.0 000 O
MATTER HALF-DENSITY RADII [fml: 4.5 7 5 0469 110 06 41 0 0 018001800 00 0 0 0 0000 0. 0 0 0.0 O
CP= 0.56 CT= 6.25 CT+CP= 6.81 C= 0.52 7.0 7 7074 14 06 4O O 0 018001800 006 ¢ 0 0 0 000 0.0 000 O
EQUIVALENT SHARP SURFACE RALII [fml: 7.5 8 707 118 06 39 0 0 018001800 00 O 0 0 0 000 0. 0 0 0.0 ¢
RP= 1.32 RT= 6.41 80 8 B8 0.8 12 06 37 O 0 0180.0180.0 0.0 0 0 0 0000 0 0 000 O
5 9 8 0% 126 046 36 0 O 018001800 00 0 0 6 0000 0.0 0 00 O
COULOME RADII [fmd: 9.0 9 9 0% 1% 07 35 0 o 0180.018.0 00 o0 O o0 0000 0 0 0 00 O
RCP= 1.22 RCT= &.15 RC=RCP+RCT= 7.38 9.5 10 9 L0 1B 0.7 34 0 110 017G 42 9 0 4 474098 0. 8 15 0.9 1
BSS-COULOMB POTENTIAL [MeV1: 10.0 10 10 1.06 137 0.7 33 2 M7 ID01B7 BS 10 0 6 15 6.8 0 8 16 0.9 1
VC(r)=1.438#ZP*2T/r for r>RC 105 11 10 L1 140 0.7 3.3 2 b8 26 111,0110.7 45 10 0 & 10 480 0. 9 16 0.9 2
VC(r)=VO—K#r%#n for r<RC 1.0 11 1 116 144 0.7 3.2 3 843 3M 986 9.3 4.7 11 0 & 937 0 9 17 09 2
VO= 14.54 MeV K= .00191 n=3.756 1.5 12 11 L2t 147 0.7 31 3 998 452 B9.2 #8.8 454 1t 0 8 732 009 18 1.0 2
VC(RINT)= 9.4 MeV 120 12 12 LZ7 150 0.8 3.0 4 1134 55 8.6 813 49.2 12 6 6 7292 0.10 18 1.0 2
FISSION-TKE= 112, MeV 13,0 13 13 137 1% 08 2.9 4 1386 724 0.1 &8 549 13 o 7 6 247 0,10 2 1.0 2
ASYMM. FISSION-TKE= 7. MeVv 140 14 14 148 162 0.8 2.8 5 156 874 &1.7 1.4 5.2 14 O 7 S 248 011 2 L0 2
15.0 15 15 1.58 148 0.8 2.7 5 1715 1003 5.1 548 825 15 0 7 41497 o0l 2102
LIGUID DROP FARAMETERS: 16.0 16 16 1,69 173 0.9 26 b5 1851 1117 49.8 49.4 &5t 18 O 7 418 0.12 3 11 2
GAMMA= 0.894 MeV/fm*%#2 FROX-FACTOR= S.81 MeV 10 17 17 179 179 0.9 26 & 199 1217 45.5 45.3 41.2 17 4 7 4169 0,12 24 1t 2
L~RLD= 91 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C=188.77 MeV/Zw#Z 18.0 18 18 1.9 184 0.9 25 & 2271 1306 41.9 4.7 9.0 18 0 74 L9 0138 1t 2
190 1% 19 2.0 189 0.9 2.4 7 2161 1385 38.9 BT 0.6 19 0 7 3 L% 0.13 2%t 2
MASS EXCESSES [MeV/c##2]: 20,0 20 20 211 19 .0 2.4 7 2241 1457 362 .0 N9 20 0 7 3143 01427 11 2
PROJECTILE: 7.3 TARGET: ~63.7 5.0 25 25 264 207 0 21 9 B2 17® 2.4 Y S B0 T 3147 0.1 B 1.2 3
COMPOUND NUCLEUS: ~63.9 0.0 30 ¥ 17 28 L2 LY 10 M6 175 2.7 A5 M2 N 0 7 2 1,02 0.19 37 1.3 3
FUSION RELATED PARAMETERS: BO B/ B 3L 28 1.3 1.8 11 2842 1487 18,0 17.9 8.0 3/ 0 7 2092 0.2 42 1.4
R-BARRIER= 9.47 fm V(RB)= F.b MeV 0.0 0 4 A2 276 1.4 L7 12 7933 1301 155 15.4 823 40 o0 72084 0.2 47 15
Q-VALUE= 7.4 MeV 45.0 45 45 475 293 1.5 1.6 13 3001 115 13,5 135 .2 45 0 7 2078 0.27 51 Le
L-CRITICAL= 3. 5.0 50 S0 S.28 % 1.5 L5 14 3054 108 12.0 12,0 4.0 S50 O 7 2 073 0.2 5 1.7
# 12 1 H on 181 Ta 1H on 181 Ta 14 oni8lTa
PARAMETERS INDEPENDENT OF EBOMBARDING ENERGY /v ELAB ECH ECNAC »  x ETA  LMAX SOMR SGFUS OP-OM GP-LP QP-LT EP-GP ET-QT EPGMX ETA’ TAU E-ER EN--EN TEWP MAT
1.0 1 1010 43 02 115 0 0 0180.0180.0 00 6 O 0 0 000 0 0 O 00 O
ATOMIC NUMBERS: 2ZP= . 2T= 73. ZIC= 74.(W ) 20 2 2020 & 03 8t 6 0 018004800 00 0 0 0 0000 0. 06 0 00 O
NEUTRON NUMBERS: NP= O. NT=108. NC=108. 0 3 300 75 04 &6 0 0 018001800 090 0 0 ¢ 0 000 0. 0 0 0.0 0O
40 4 4 03 8 04 57 0 0 018001800 00 0 0 0 0000 0.0 0 00 O
AP#%1/3= 1,000 AT##1/3= 5,657 4.5 H 404 9 05 54 ¢ 0 0190.018.0 0.0 0 6 0 0000 0.0 000 0
REDUCED MASS NUMBER= 0.99 AP+AT=AC=182.
S0 5 5049 97 05 51 0 0 018000800 060 0 O & 0000 0 0 0 0.0 O
INTERACTION RADIUS RINT=10.42 fm RO= 1.5& fm 55 b S 054 100 05 49 0 0  0180.0180.0 0.0 6 0 0 0000 0.0 0 00 O
&0 & 6059 106 05 47 0 0 0180,018.0 00 ¢ 0 0 0000 0. 0 0 0.0 O©
MATTER HALF-DENSITY RADII [fml3 6.5 7 404 110 06 45 0 0 01800180 00 0 0 0 0000 0 0 0 00 0
EP= 0.56 CT= 6.47 CT+CP= 7.03 C= (.52 7.0 7 7 049 14 0.6 43 0 0 0 180.0 180.0 0.0 0 0 0 6 000 0.0 000 ©
EGUIVALENT SHARF SURFACE RADII [fmi: 25 8 7074 {18 04 42 0 0 0180,0180.0 0.0 0 0 0 0000 0 0 000 O
RP= 1,32 RT= 6.62 86 8 8079 12 06 41 0 0 016001800 00 O O 0 0000 0 0 0 0.0 O©
85 9 8 0.84 2 04 39 6 0 0180018006 00 0 & 0 0000 0 0 0 0.0 0
COULOMB RADII [fml: 9.0 2 9 089 13 07 38 o 0 0 180.0 180.0 0.0 0 0 [ 0000 0 0 0 00 0
RCP= 1.22 RCT= 6.35 RC=RCP+RLT= 7.58&8 9.5 o 9 094 (B 07 37 o ¢ 0 180.0 180,0 0.0 o ¢ o 0 0.06 0. 0 0 GO O
BSS~COULOME POTENTIAL [MeV): 100 10 10 099 137 07 36 O 0 018001800 0.0 0 o6 0 0 000 O 0 O 0.0 0
VC(r)=1.438#2P*2T/r for r>RC 105 11 10 L4 M0 07 35S 1 A8 4713841382 208 10 O 7 19793 0. 9 16 0.8 2
VCr ) =V0—K®r##7 for r<RC 1o 11 11 .05 14 0.7 35 2 577 (7117.8117.5 3.1 1 0 7 12 510 0. 9 17 0.9 2
VO=  17.50 MeV K= 001466 n=3.800 1.5 12 11 113 147 0.7 3.4 3 763 297 104.3 1040 37.9 1t 0 7 10 405 0. 9 18 0.9 2
VC(RINT)=  10.1 MeV 120 12 12 118 150 0.8 3.3 3 928 M6 N2 9.9 429 12 0 7 8 34 0.10 18 0.9 2
FISSION-TKE= 126. MeV 13.0 13 13 L.28 156 0.8 3.2 4 119 00 V9.5 9.3 50.2 13 0 7 7279 0.10 19 09 2
ASYMM. FISSION-TKE= 7. MeV 14,0 14 14 1L3B 162 0.8 31 4 1407 765 49.3 49.0 55.4 14 0 7 624 0112 10 2
15.0 15 15 148 168 0.8 3.0 S 1569 N9 4.5 61,2 5.3 15 0 7 S 214 o011 2 1,0 2
LIQUIL DROF PARAMETERS: 16,0 f84 16 1,58 173 0.9 29 5 1743 1035 55.3 B 623 16 0 7 S LY 012 B 1.0 2
GAMMA= 0.892 MeV/fm##2 PROX-FACTOR= S.80 MeV 17.0 17 17 1,68 179 0.9 2.8 6 1876 1145 50.4 50.1 &4.8 17 0 7 4 1.80 0.12 24 1.6 2
L-RLD= 87 (ROTATING LIGUID DROP LIMIT)
STIFFNESS PARAMETER C=188.6467 MeV/Zuul 18.0 18 18 1.78 184 0.9 2.7 & 1992 {2M 44.2 46.0 46,9 18 O 7 ¢ L6 013 B/ 1.6 2
190 19 19 1.87 189 0.9 2.4 7 2098 132 42.7 425 8.6 19 0 7 41,5 0,13 2% L1 2
MASS EXCESSES [MeV/c##2): 2.0 20 20 197 1M L0 246 7 184 142 3.7 B¥S 0.1 20 ¢ 7 4 1.5 0.4 27 1y 2
PROJECTILES 7.2 TARGET: 46,0 2.0 2% 2B 247 A7 Lt 23 9 BI5 M3 N5 %3 K2 B 9 ? 3Lz 016 32 1.2 3
COMPOUND NUCLEUS: -45.5 3.0 30 30 2.9 28 1.2 21 10 2724 1856 23.5 23.4 8.3 30 0 ? 31,06 0,19 37 1.3 4
FUSION RELATED PARAMETERS? FVo H B A4S BB 1.3 L9 1 2888 199 195 194 80.2 B 0 ? 2 0% 0.2 2 1.4
R-BARRIER= 9.64 fm V(RE)= 10.3 MeV 400 W 4 39 26 tA4 1.8 12 VT 1392 16.7 1b.6 Bl H0 ] ? 2 0.8 0,20 %% 1.4
GI~VALUE= &8 MeV 5.0 45 45 AM 293 1.5 1.7 13 049 1297 14,6 14,5 827 4S5 ¢ 7 2 080 0,27 3t (.5
L-CRITICAL= 8. 5.0 S50 50 493 39 1.5 1.6 14 W0 113 13.0 J2.9 8.5 N0 9 7 207 0.2 B 1.6
MeViu MV MV — MeV/c t/fm — & sb  mb des dey des MV MV MeV - nps  MeV -HeV- MeV -

P=PROJECTILE T=TARGET C=CONPOUND OR DIMUCLEAR SYSTEM QP=QUARTERPOINT CM=CENTER OF MASS L=LAB BEAN 1M
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# 13 1t H on 197 Au TR o197 A 1H on 197 Ay
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/u ELAB ECN ECNAC » k  EVA  LMAX SGMAR SOFUS OP-CN QP-LP QP-LT EP-OP ET-QT EPOMX ETA’ TAU  E-ER EN-BN TEWP MAT
1.0 1 1009 4 02 124 0 0 0 180.0 180,0 0,0 [ 0 0000 00 000 0
ATOMIC NUMBERS: 2ZP= 1, ZIT= 79. IC= 80.(Hs) 2.0 2 2049 4 03 88 0 0 0 180.0 180.0 0.0 0o 0 ¢ 0000 0 0 000 O
NEUTRON NUMBERS: NP= 0. NT=118. NC=118. 3.0 3 3028 B 064 7.2 0 [ 0 180.0 180.0 0.0 0 [4 [ 0000 0.0 000 0
4.0 4 4 0.7 8 04 b2 O 0 0 180.0 180.0 0.0 9 0 0 0000 0.0 000 0
AP%%1/3= 1.000 AT*#1/3= 5,819 4.5 5 4042 92 05 59 O 0 0 180.0 180.0 0.0 0 0 0 0000 0 0 000 O
REDUCED MASS NUMBER= 0.99 AP+AT=AC=198.
S.0 5 50 9 05 56 O 0 0 180.0 180.0 0.0 0 0 ¢ 0000 0.0 000 0
INTERACTION RADIUS RINT=10.359 fm RO= 1,55 fm 5.5 b 5 051 100 05 53 0 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 O
40 4 4 0.5 106 05 S5t 0 0 0 180.0 180,0 0.0 0 0 [ 0000 0. 0 000 0
MATTER HALF-DENSITY RADII [fml2 &3 7 6 080 16 06 &% O o ¢ 180.0 180.0 0.0 0 ¢ 0 0000 0 0 000 O
CP= 0,56 CT= 4.468 CT+CP= 7.24 C= 0.52 1.0 7 7 0485 14 0.6 47 O 0 0 180.0 180.0 0.0 0 4 0 0000 0.0 0 0.0 0
EQUIVALENT SHARP SURFACE RADII [fml: 15 8 702 18 06 A4S O [ 0 180.0 180.0 0.0 0 4 0 0000 0.0 0900 0
RP= 1,32 RT= 6,83 8.0 8 8 07 12 06 44 O 0 0 1800 180.0 0.0 0 [ 0 0000 0 0 0400 ©
8.5 9 B80T 12 06 43 O 0 0 180.0 180.0 0.0 0 [ 0 0000 0,0 000 0
COULOME RADII [fml: 9.0 9 908 10 07 41 O 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 0O
RCP= 1.22 RCT= .55 RC=RCP+RCT= 7.77 95 10 90088 1B 07 40 O 0 0 180.0 180.0 0,0 0 [ 0 0000 0 0 000 0
BSS-COULOMB POTENTIAL [MeV3: 10.0 16 10 0.9 1¥ 07 3% O 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 0
VC(r)=3,436#2P%2T/r for r2RC 105 11 16 097 46 067 38 ¢ ¢ 019001800 0.0 o o [ 9 000 6 ¢ 0 00 O
VC(r )=VO-K#r#%n for r<RC 1o 11 11 .02 14 07 38 1 2R 2 148.9 1487 15.6 1t 0 7 105 0 91709 2
Vo=  18.43 MeV K= 00145 n=3.841 $HS 12 11 107 #4707 37 2 497 1M1N410.1 7.8 1 o 7 1557 0 91709 2
VC(RINT)= 10.7 MeV 120 12 12 L1 1% 0.8 3.6 3 489 254 109.7 109.4 /5.2 12 0 7 11 43% 0.10 18 0.9 2
FISSION-TKE= 140. MeV 13.0 13 13 1.2t 1% 0.8 35 3 998 46 %5 9.2 4.8 12 0 7 8 32 0.10 19 0.9 2
ASYMM. FISSION-TKE= 7. MeV 40 14 M LD 162 08 33 4145 M9 777 T4 511 M 0 7 7 267 011 20 0.9 2
15.0 15 15 1.39 18 0.8 3.2 5 1450 807 8.4 8.1 W8 15 0 7 6 234 0.4 209 2
LIQUID DROP PARAMETERS: 16.0 16 16 148 173 0.9 3% 5 164 045 41,2 0.9 W94 16 0 7 S 210 0.12 B 1.0 2
GAMMA= 0.889 MeV/fm##2 PROX-FACTOR= 5.80 MeV 1220 17 17 1.5 119 0.9 3.0 & 1773 1067 %.4 B2 823 17 0 7 5 1,92 0.12 24 1,0 2
L-RLD= 8& (ROTATING LIQUID DROF LIMIT)
STIFFNESS PARAMETER C=188.58 MeV/Z##2 18.0 18 18 1.87 184 0.9 2.9 & 1903 (175 %0.7 S0.5 M6 18 0 7 S LM 0.13 2% 1.0 2
19.0 19 19 176 189 0.9 2.9 7 2018 1272 A8 4.5 &6 19 0 7 4187 0.13 2 1.0 2
MASS EXCESSES [MeV/cx#23: 200 2 2 1,% 1M 1,0 28 7 219 130 43.4 2.2 83 2N 0 7 4 1.5 0.4 27 1.0 2
PROJECTILE: 7.3 TARGET? -28.6 5.0 % 2523 A7 1.1 25 9 4% 1891 R0 3.8 K0 B 0 7 3L 017 32 14 3
COMPOUND NUCLEUS: -28.4 200 30 2027 28 1.2 23 10 225 1913 6.3 /2 773 0N [ 7 310 019 I 1.2 3
FUSION RELATED PARAMETERS! $BO B 3B 3B B/ 1,3 21 11 268 1A 2.0 20.9 ¥S B 0 7 3097 o024 13
R-BARRIER= 9.80 fm V(RB)= 10.9 MeV 0.0 40 4 371 276 1.4 20 12 3003 1480 17.9 17.9 8.0 [ 7 2 0,89 0.4 & 1.4
Q-YALUE= 7.0 MeV 6.0 45 S 417 3 L5 L9 13 0% 1315 15.7 5.6 822 & 0 7 208 020 % 1.4
L-CRITICAL= 8. 5.0 50 50 44 X9 1.5 1.8 4 AW 18 139 3.8 WG N O 7 202% 0.2 % 1§
# 14 1 H on 208 Pb 1R on 208 Pb 1H on208P%
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/u ELAR ECN EQUNC v k  ETA  LMAX SGWR SGFUS QP-CW GP-LP (P-LT EP-CP ET-OT EPOMX ETA’ TAU  E-ER EN—EN TBP MAT
1.0 1 1009 483 02 29 0 0 0 180.0 180.¢ 0.0 0 0 0 0000 0.0 000 0
ATOMIC NUMBERS: ZP= 1. IT= 82. IC= 83.(Bi) 206 2 2048 & 63 91 ¢ ¢ 0180.0180.0 00 O 9 0 0400 O 0 0 00 O
NEUTRON NUMBERSS NP= O, NT=126. NC=126. 3.0 3 307 TS 04 15 O 0 0 180.0 180.0 0.0 0 0 0 0000 0. 0 000 0
4.0 4 4 0.3 8 04 65 0 0 0 180.0 180.0 0.0 ¢ Q o 00600 0.0 000 O
AP¥%1/3= 1.000 AT#%#1/3= 5.925 45 S 404 92 05 b1 0 9 0 180.0 180.0 0.0 0 0 0 0000 0 0 000 O
REDUCED MASS NUMBER= 1.00 AP+AT=AC=209.
5.0 H] 5045 9 05 S8 0 0 0 180.0 10,0 0.0 [ 0 4 0000 0 0 000 0
INTERACTION RADIUS RINT=10.71 fm RO= 1.55 fm 53 6 505 101 05 S5 0 0 0 180.0 180,0 0.0 ] 0 0 0000 0.0 000 O
6.0 & 6054 06 05 53 O 0 0 180.0 180.0 0.0 [4 0 0 0000 o0 0 000 ¢
MATTER HALF~DENSITY RADII [fmls &5 7 605 110 06 51! O [ 0 180,0 180.0 0.0 ¢ 0 4 0000 0 0 000 O
CP= 0.56 CT= 6.82 CT+CP= 7.38 C= 0.352 7.0 7 70463 14 06 49 O [ 0 190.0 180.0 0,0 0 0 0 0000 0 0 000 0
EQUIVALENT SHARP SURFACE RADII L[fml: 1.5 8 7048 118 06 47 O O 0 190.0 180.0 9.0 0 Q o 0000 0 ¢ 000 0
RP= 1.32 RT= 4.96 8.0 8 8072 12 06 4é& O [4 0 180.0 180.0 0.0 ] 4 4 0000 ¢ 0 0 0.0 ¢
8.5 9 8077 1% 0.6 44 O 0 0 180.0 180.0 0.0 [ [4 0 0000 0.0 000 0
COULOMB RADII [fmls 9.0 9 908 130 07 43 0 0 0 160.0 180.0 0.0 9 [4 4 0000 0 0 000 0
RCP= 1.22 RCT= 4.66 RC=RCP+RCT= 7.88 9.5 10 9 08 1B 07 42 0 0 0 180.0 180.0 0.0 0 [4 0 G 000 0.0 000 0
BSS-COULOMEB POTENTIAL [MeV1t 10.0 10 10 0.9 137 0.7 41 O 0 0 180.0 180.0 0.0 ¢ 0 0 0 000 0. 0 000 0
VC(r)=1,4384ZP*2T/r for r>RC 0.5 11 10 0,95 140 0.7 40 O 0 0 180.0 180.0 0.0 [ [ 0 0000 0 0 000 0
VE (r ) =Y0-K#r#4n for r<RC 1o 1 it 0.9 4 07 39 O [ 0 180.0 180.0 0.0 O 0 [4 0000 0.0 000 0
Vo= 18.84 MeV K= .001346 n=3.854 1S 12 1 1.0F 47 67 38 2 W3 591368136 2.4 1 ¢ 7 2 748 0. 9 17 0.8 1§
VC(RINT)= 11.0 MeV 120 12 12 1.08 150 0.8 3.7 2 S5 185 116.1 117.9 X0.9 12 ¢ 7 13505 0.10 18 0.8 1
FISSION-TKE= 147. MeV 13.0 13 13 117 15% 0.8 36 3 912 408 95.9 9.7 8.0 13 9 7 9 349 0.10 19 0.8
ASYMM. FISSION-TKE= 7. MeV M0 14 14127 162 08 35 4 175 600 81.8 BLé 491 M 0 7 8 2.8 0.1 20 0.8 2
15.0 15 15 1.3 148 08 3.3 5 1393 785 7.7 71.4 W0 85 [ 7 728 01209 2
LIGUID DROP PARAMETERS: 16.0 16 {6 145 173 0.9 3.2 5 1577 911 A0 3.7 B0 B [ 7 6 218 0. 12 22 0.9 2
GAMMA= 0.880 MeV/fm##2 PROX~FACTOR= 5.74 MeV 1.0 17 17 LS4 19 0.9 3t 6 1735 1038 57.8 S57.6 &l.% 17 0 7 5 1.9 0.12 24 0.9 2
L-RLD= 87 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C=188.53 MeV/Z##2 18.0 18 18 1.43 184 0.9 3.0 & 1672 1152 52.8 524 3.6 18 0 7 S 1.8 0.13 2509 2
190 19 19 L72 189 0.9 0 7 1993 1254 4.4 4.4 857 ©9 [ 7 S L72 0.13 2 09 2
MASS EXCESSES [MeV/cw#%2]1 200 20 2 1.8 1M 1.0 29 7 2100 1346 &1 49 2.5 N 0 7 4 182 0.14 27 1.0 2
PROJECTILE: 7.3 TARGET: -19.5 5.0 25 2B 22 A7 0 26 9 M2 1M RJ NI BS A [ 7 213 017 N L1 3
COMPOUND NUCLEUS1 -14.5 200 30 30 27 238 1.2 24 10 2741 1926 26.2 2b.1 .9 N 0 7 3t 019 % Lt 3
FUSION RELATED PARAMETERS! BO B B/ 6 2/ 1,3 2.2 1 B2 175 2.7 A6 W2 0B 0 7 309 0.2 4 12
R-BARRIER= 9.91 fm V(RB)= 11.2 MeV 0.0 40 40 36 2 14 2.0 13 0B 1NN 18.5 18.4 60.7 X [ 7 209 0.24 85 1.3
Q-VALUE= 4.3 MeV B.0 45 5 407 293 1.5 1.9 14 329 1382 14,1 161 B9 5 0 7 2 08 0.27 5 1.4
L-CRITICAL= 9. 500 S0 50 452 % 1.5 1.8 IS 302 125 143 M2 @8 [ ? 2 07 0.2 % 1.4
Me¥/e MV MV - WV/c 1 -~ K B dev des dey MV MV MV — s MV V- MV -

P=PROJECTILE T=TARGET C=OOMPOLND OR DIMUCLEAR SYSTEN GP=QUARTERPOINT CH=CENTER OF WASS LsLAB |7 B
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# 15 1 H on 209 Bi 1H e 20 Bi 1H on 207 Bi
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY f/v BAB EN EOVWE » k  ETA  LMAX SGMAR SGFUS QP-CM QPP OP-LT EP-GP ET-T EPOMI ETA TAU E-ER EN—EN TEWP MAT
1.0 1 1000 4 02 131 0O 0 0 1680.0 130.0 0.0 0 0 0 0000 6 0 000 ¢
ATOMIC NUMBERS: 2ZP= 1. ZT= 3. ZC= 84.(Fo) 2.0 2 2 018 4 03 9.2 0 o 0 180.0 180.0 0.0 0 0 0 0000 0. 0 000 0
NEUTRON NUMBERS: NFP= 0. NT=126. NC=126. 3.0 3 3027 5 04 15 O 0 0 180.0 180.0 0.0 0 0 [ 0000 0 0 000 0
4.0 4 4 0% 8 04 65 O 0 0 180.0 180.0 0.0 0 0 0 0000 0. 0 000 0
AP##1/3= 1.000 AT#*1/3= 5.934 4.5 5 4 0,80 92 05 62 O 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 0
REDUCED MASS NUMBER= 1.00 AP+AT=AC=210.
5.0 5 504 9 05 58 ¢ 0 0 180.0 180.0 0.0 0 [ 0 0 000 0.0 000 O
INTERACTION RADIUS RINT=10.72 fm RO= 1.55 fm 5.5 [ 5 049 101 05 546 ¢ 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 9000 0
8.0 3 4 054 106 05 53 o 0 0 180.0 180.0 0.0 0 o 0 0000 0. 0 000 0
MATTER HALF-DENSITY RADII (fml: 6.5 7 6 0.8 110 056 51 ¢ ¢ 4 190.0 180.¢ 0.0 4 4 0 0000 6 ¢ 000 O
CP= 0.56 CT= 4.83 CT+CP= 7.39 C= (.52 2.0 7 7063 4 06 49 O 0 0 190.0 180.0 0.0 0 0 Y 0000 0.0 000 0
EQUIVALENT SHARP SURFACE RADII L[fml: 7.5 8 7 067 118 0.6 48 O 0 0 180.0 180.0 0.0 ¢ 0 0 0000 0.0 000 0
RP= 1.32 RT= 6.97 8.0 8 8 0.7 12 06 4b6 O 0 0 180.0 180.0 0.0 0 0 0 0000 0 0 0 00 O
8.5 9 8 076 126 0.6 45 0 4 0 180.0 180.0 0.0 0 [ 0 0000 0 ¢ 000 0
COULOMB RADII [fm): 9.0 ¥ 9 080 1% 07 44 ¢ 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 0
RCP= 1.22 RCT= &.68 RC=RCF+RCT= 7.90 95 10 9 08 1B 07 42 0 0 0 180.0 180.0 0.0 0 [ 0 0000 0.0 000 O
BSS~COULOMB POTENTIAL [MeV1: 10,0 10 10 0.89 137 0.7 A3 O 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 0 00 0
VCir)i=1,438%2IFP*#2T/c foar r>RC 6.5 {1 10 0.9 180 67 &0 o© 4 ¢ 180.0 86,0 0.0 0 [ 4 0 000 o0 6 0 00 O
VC(r)=VO-K#r##n for r<RC 1He 4t 11 0.9 14 07 39 O 0 0 180.0 160.0 0.0 0 0 0 6 000 0.0 000 0
Vo= 19.01 MeV K= .00133 n=3.844 1S 12 1t 108 M2 07 39 1 296 251436 1435 18,2 11 0 7 489 0 %17 08 1
VC(RINT)= 11,1 MeVv 120 12 12 1,07 10 0.8 3.8 2 54 15212.312.0 2.9 (2 4 7 15 5.4 0.t0 18 0.8 1|
FISSION-TKE= 14%. MeV £3.0 13 13 116 196 0.8 3.6 3 88 379 9.5 9.2 0.8 13 ¢ 710 3.62 0.10 19 0.8 2
ASYMM. FISSION-TKE= 7. MeV 140 14 14 .25 162 0.8 3.5 4 I 572 3.7 8.4 481 14 0 7 8 2% 0,11 2 09 2
15.0 15 15 1.34 168 0,8 3.4 5 1359 740 73.2 7.9 S3.4 15 0 7 724 011 2 09 2
LIGUID DROF PARAMETERS: 16,0 16 16 1,43 173 0.9 33 S 154 887 5.2 &5.0 574 14 0 7 6 2220 0.12 22 0.9 2
GAMMA= 0,384 MeV/fm#xz PROX-FACTOR= 5.77 MeV 120 17 17 .Sz 179 0.9 3.2 & 1707 1017 58.% 5B.7 #0.6 17 [} 7 5200 0.12 20 0.9 2
L-RLD= 85 (ROTATING LIQUID DRGP LIMIT)
STIFFNESS PARAMETER C=188.53 MeV/InxZ 8.0 18 18 1.61 184 0.9 3.1 4 1847 {132 $3.7 3.5 631 18 0 7 5 1.8 0,13 25 0.9 2
190 19 19 170 189 0.9 3.0 7 199 1235 49.4 #9.2 65.3 19 o 7 S L7 0,13 % 1.0 2
MASS EXCESSES [MeV/c##2]: 2.0 2 20 L7 19 1,0 29 7 2078 1328 45.8 5.4 6.1 2 0 7 4 1.3 0.4 27 L0 2
PROJECTILE: 7.3 TARGET: -146.5 B0 B B 28 A7 L1 AL 9 AT 181 B4 RA 732 5 0 7 4 1.3 017 R L1 3
COMPOUND NUCLEUS: ~14.7 0.0 N 30 268 238 1,2 2.4 10 7B 1916 2.6 26.4 76,7 N 0 7 3112 0,19 % 12 3
FUSION RELATED PARAMETERS: $.o P B I3 X8 1.3 2.2 11 2903 1782 2.0 4.9 9.0 3B 0 7 3099 0.2 4 1.2
R-BARRIER= 9.92 fm V(RB)= (1.4 MeV 0.0 40 80 3.57 276 5.4 2.1 13 3029 1541 6.7 187 80.6 40 0 7 2 0.9 0.24 45 L3
Q~VALUE= 5.5 MeV 5.0 45 45 402 293 15 L9 14 AN 1320 6.4 16,3 81.8 45 0 7 2 0.8 0.27 5 1.4
L~-CRITICAL= ?. 5.6 % 50 44 X% 1.5 L8 15 398 123 14,5 144 828 3¢ ¢ 7 7078 0.2 5% 1.5
# 16 1 H on 238 U 1H on28Y 1H on238Y
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/u ELAB ECM ECN/VMC » k ETA  LMAX SOMAR SGFUS QP-CM OP-LP QP-LT EP-QP ET-O7 EPONX ETA’ TAU  E-ER EN—EN TEWP MLT
1.0 1 t 008 43 02 145 ¢ 0 0 180,0 180.0 0.0 0 0 0 0 000 0 0 000 0
ATOMIC NUMBERS: 2P= (. ZT= %2. ZC= %3.(Np) 2.6 2 2 617 8t 63 10.2 ¢ ¢ ¢ 180,0 180.0 0.0 [4 ¢ ¢ 0006 6 ¢ 0 00 ¢
NEUTRON NUMBERS: NP= O. NT=144. NC=146. 3.0 3 308 75 04 B4 O 0 0 180.0 180.0 0.0 0 [ 4 0000 0. 0 ¢ 00 O
4.0 4 4 033 8 04 7.2 O 0 0 160.0 180.0 0.0 0 0 [ 0 000 0.0 000 0
AP##1/3= 1.000 AT**1/3= 6.197 4.5 5 4 037 92 05 68 0 ¢ 0 180,0 180.0 0.0 0 0 [\ ¢ 000 0 0 0 00 O
REDUCED MASS NUMBER= 1.00 AP+AT=AC=239,
5.0 § 504 97 05 &5 0 0 0 180.0 180.0 0.0 4 0 0 ¢ 000 0.0 000 O
INTERACTION RADIUS RINT=11.00 fm RO= 1.53 fm 5.5 b 5 0.4 101 0.5 62 O 0 0 180.0 180.0 0.0 0 0 0 0000 0. 0 000 ©
6.0 [3 6 050 106 05 59 o 0 0 180.0 180.6 0.0 0 0 0 0000 0 0 000 0
MATTER HALF~DENSITY RADII Lfml: 6.5 7 6 054 110 08 57 O 0 0 180,0 180.0 0.0 0 0 0 0000 0.0 000 0
CP= 0.56 CT= 7.14 CT+CP= 7.73 C= 0.52 0 7 7058 4 05 55 0 0 ¢ 180.0 180.0 0.0 0 0 0 0000 0 0 000 O
EQUIVALENT SHARF SURFACE RADII L[fml: 1.5 8 7 082 118 046 53 0 0 0 180.0 180,0 0.0 0 0 ] ¢ 000 0.0 000 O
RP= 1,32 RT= 7.30 8.0 8 8 066 12 04 51 0 0 0 180.0 180,0 0.0 0 ¢ 0 0 000 0 0 0 00 0
8.3 ? 8 0.70 12 0.4 50 0O 0 0 180.0 180.0 0.0 0 0 0 0000 0 0 000 0
COULOMB RADII [fml: 9.0 9 9075 130 07 48 0O ¢ 0 180.0 180.0 0.0 0 0 0 00060 0 0 000 0
RCP= 1.22 RCT= 6.98 RC=RCP+RCT= &,20 %5 {0 07 1B 07 &7 0 0 0 180.0 180.0 0.0 0 0 0 0 000 0 0 ¢ 00 O
BSS-COULOMB POTENTIAL [MeVl: 0.0 10 10 0.8 137 07 46 O 0 0 180.0 180.0 0.0 0 0 0 6 000 0 0 000 0
VCir)=1,438%2P%ZT/r for r>RC 105 11 10 0.87 M0 0,7 45 O 0 0 180.0 180.0 0.0 0 [} 0 0 000 0. 0 000 0
VC (P ) =VO—K#r##n for r<RC o i 11 091 184 0.7 &4 ¢ 0 0 180,0 180,0 0.0 [ 0 0 ¢ 000 o0 0 000 ©
Vo=  20.26 MeV K= Q0111 n=3.%07 1Hs 12 11 095 47 67 43 O ¢ 0 180.0 180.¢ 0.0 o 4 4 0060 0. 6 000 O
VC{(RINT)= 12.0 MeV 120 12 12 0.9 150 0.8 42 ¢ 4 0 190.0 180.0 0.0 [ 0 9 0 000 0 0 0 0.0 0O
FISSION-TKE= 171. MeV 3.0 13 13 1.08 13 0.8 40 2 58 174 120.8 1206 29.6 13 0 7 1552 010 19 0.8 2
ASYMM. FISSION-TKE= 7. MeV 140 14 14 16 182 08 39 3 878 395 %0 9.7 405 14 [ 710 3.0 0.1 2 08 2
15.0 15 15 .24 18 0.8 37 4 1142 586 85.0 847 47.5 15 0 7 8 29 011 21 0.8 2
LIQUID DROP PARAMETERS: 150 14 16 1,32 173 09 346 5 1362 T3 A8 M. 5246 1% 0 7 7 2% 0.12 208 2
GAMMA= 0,848 MeV/fm#%2 PROX-FACTOR= 5,49 MeV 1.0 17 17 1L.M 19 0.9 35 5 150 900 67,0 4.8 5.5 17 0 7 7285 0122309 2
L-RLD= 78 (ROTATING LIGQUID DROP LIMIT)
STIFFNESS PARAMETER C=186.42 MeV/Zx#2 18,0 18 18 1.49 184 0.9 3.4 b5 1713 1031 0.8 60.6 9.6 18 0 7 5 205 0.13 24 0.9 2
19.0 19 19 L.57 189 0.9 3.3 & 185 149 B4 B/ 2.2 19 L 7 6 .89 0.14 2% 09 3
MASS EXCESSES [MeV/c##213 2.0 20 20 .65 194 10 32 7 1902 1254 51,4 5t.2 A3 2 0 7 S .77 014 26 0.9 3
PROJECTILE: 7.3 TARGET: 47.2 2.0 2 25207 A7 11 29 9 M5 145 3.2 W NA B 0 7 4 1.3 0.17 3t 1.0 3
COMPOUND NUCLEUS: 49,46 30 3 30248 8 1.2 26 10 27 192 292 N1 T5A X 0 7 3 18 0. 19 3% f.1 4
FUSION RELATED PARAMETERS: Boe B3I/ 29 2568 1,3 2.4 11 24 M9 4.1 A0 779 0B [} 7 3 .04 0. 22 40 1.2
R-BARRIER=10.19 fm WV(RE)= 12.3 MeV 4.0 4 40 3.3 2 1.4 23 13 NGB 1479 20.5 0.4 BT W 0 7 3 0.94 0.2 45 1.2
G-~VALUE= 5.0 MeV 45.0 45 45 3,73 293 1.5 2.2 14 N 1493 17.9 17.8 8.1 45 0 7 308 027 49 1.3
L-CRITICAL= Y 50,0 50 50 444 N9 1.5 2.0 1S 3286 1M3 5.8 15.7 821 50 [ 7 2 0.8 0.2 53 1.4
NeV/u MV MV — ReV/c M2 — & m b dey dey des MV NMeV MV — nes  NeV HeV- MV —
PoPROJECTILE T=TARGET C~COMPOUND OR DIMICLEAR SYSTEN GP=QUARTERPOINT CMeCENTER OF MASS L=LAB BEAt 1 H
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# 17 4 He on 12 C

4Heon 12C 4Heon 12C
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY B/u BLAB ECH ECHAC » &k  ETA  LMAX SGWR SGFUS OP-CH GP-LP (OP-LT EP-OP ET-GT EPOMX ETA’ TAU E-ER EN--EN TO® MAT
10 & 3 L7 1718 07 L9 2 M8 3M 813 8.9 A4 3 1 0 4718 L0 023 0
ATOMIC NUMBERS: 2P= 2, IT= &. IC= 8.(0 ) 20 8 6 2M M 0% 13 5 OMN 906 284 204 758 8§ 0 0 2300 2.0 90 24 O
NEUTRON NUMBERS: NP= 2. NT= &. NC= 8. 30 12 9 381 299 11 14 7 1605 1084 17.4 131 81,3 12 0 0 1 22 3. 0 0 28 O
40 16 12 S5.08 346 1.3 0.9 9 1876 1173 12,6 9.4 8.7 16 0 O 11,84 4 0 031 O
AP##1/3= 1.587 AT##1/3= 2.289 45 18 14 571 %7 1.4 0.9 9 18% 107 11.0 8.3 845 18 o0 0O 1171 & 0 032 0
REDUCED MASS NUMBER= 3.00 AP+AT=AC= 1é.
50 20 15 635 37 1.5 08 10 1712 98 9.8 T4 &1 2 o0 ¢ 1 168 5.0 033 0
INTERACTION RADIUS RINT= 7.30 fm RO= 1.88 fm S5 2 17 69 45 1.5 0.8 10 1723 880 8.9 4.6 8.6 2 0 0 t 1,52 5 0 034 0
80 24 18 7.2 44 16 08 11 17 7 81 61 %O A 0 0 1 1.4 4 0 035 0
MATTER HALF-DENSITY RADII [fmltf 65 2% 20 825 # 17 07 1l 17% MS 74 5.6 83 2% 6 B 1 LB 67T W IITO
CP= 1.21 CT= 2.12 CT+CP= 3.34 C= 0.77 7.0 2 21 888 48 1.7 0.7 12 1745 691 468 5.1 86 28 0 2 t LR 7238 0
EQUIVALENT SHARFP SURFACE RADII Lfm): 75 30 2952 44 1.8 0.7 12 149 M5 b4 4.8 88 N 0 B 1 L7 7,823 39 ¢
RP= 1.78 RT= 2,52 8.0 32 241015 489 L9 0.7 13 1753 605 5.9 45 8.0 R 0 2 1 .23 8 825 3.9 ¢
85 34 210,79 505 1.y 0.4 13 175 59 546 42872 KR 0 277 t 119 8 9 28 40 ¢
COULOMB RADII [fml: 9.0 3% 2711.42 519 2.0 0.6 14 1758 58 53 3.9 §7.4 ¥ 0 27 f 115 9. 9 30 4t 0
RCP= 1.70 RCT= 2.51 RC=RCP+RCT= 4.21 95 B 291206 58 20 06 14 1760 09 50 37 8.5 B 0 28 L2 9.10 31 42 O
BSS-COULOMB POTENTIAL [MeVI1: 10,0 40 012,69 S47 21 0.6 15 1762 44 A7 35 816 4 0 0B 1 3.0 10.10 B 4.3 ¢
VC(r)=1.438%ZP#ZT/r for r>RC 1.5 42 2133 N1 21 06 15 1783 4l 45 34 8.8 42 ¢ 2% 1 .06 10.10 I 44 O
VC (r ) =VO-K#r##%n for r<RC 1o 4 V19 54 2.2 0.6 15 1764 M0 43 3.2 8.9 M4 0 B .03 ittt 37 45 0O
Vo= S5.69 MeV K= 04021 n=2.561 1.5 4% B1s0 567 2.2 0.6 16 1765 4201 &1 3.1 880 & 0 N 1 1,01 il 1t 38 46 O
VC(RINT)= 2.4 MeV 120 48 361523 400 23 05 16 175 43 39 2.9 881 8 0 3 1 0.99 12.12 40 46 O
FISSION-TKE= 25. MeV 13.0 852 391650 65 2.4 035 17 1766 32 3.6 27 €82 S2 o0 3 1 0.9 13.12 2 48 ¢
ASYMM. FISSION-TKE= 19. MeV 140 54 421277 &8 25 0.5 17 1747 U5 33 25 83 % 0 2 1 091 14.13 45 5.0 ©
15.0 40 451904 471 25 05 18 1767 32 3.1 2.3 85 & o X2 1 0.88 15. 14 48 5.1 ©
LIQUID DROP PARAMETERS: 16,0 o 482031 &M 2.6 05 19 1767 N2 2.9 2.2 8.6 0 3B 0 0.85 1415 51 53 ©
GAMMA= 0.952 MeV/fm¥x2 PROX-FACTOR= 9.23 MeV 1,0 8 S121.%8 NS 27 0.5 19 1767 84 2,7 20 8846 &8 0 3# 0 082 12,15 5 5.4 O
L~-RLD= 15 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 63.18 MeV/Z#%2 18.0 72 S42.85 7% 28 0.4 20 176 249 2.6 1,9 87 72 0 34 0 080 18 16 S 55 0
19.0 76 ST24.11 7% 29 04 20 1766 24 2.4 1.8 888 % 0 ¥ 0 0.77 1917 B 57 O
MASS EXCESSES [MeV/c#x2]: 200 8 02638 76 29 04 2 1765 42 23 1.7 88 8 0 3B 0 075 2.1 40 58 O
PROJECTILE: 2.4 TARGET! 0.0 5.0 100 753173 &9 3.3 04 24 1762 193 (.8 1.4 891 100 O 39 0 0467 265.2 72 64 O
COMPOUND NUCLEUS: ~4,7 2.0 120 93808 93 3.6 0.3 2 1799 161 1.5 L0 8.2 120 0 £ 0 0461 30.25 82 1.0 0
FUSION RELATED PARAMETERS: 3.0 140 1054442 1031 39 0.3 28 1756 1R 1,3 1.0 8.3 40 0 45 0 0.5 3528 92 1.5
R-BARRIER= &.77 fm V{(RB)= 2.2 MeV 40.0 160 1205077 104 43 0.3 30 1753 121 1.0 0.9 8.4 KO 0 48 0 0.53 40. 31102 8.0
Q-VALUE= 7.2 MeV 4.0 180 1B 1722 44 0.3 R 175 107 1.0 0.8 £.5 180 0 50 0 0.50 45 Bl 8.4
L~-CRITICAL= 7. 50.6 20 1506346 187 &b 0.3 H M2 9% 0.9 0.7 8.5 200 ¢ S 0 047 50 B120 89
# 18 4 He on 16 C 4Heon 160 AHeon 160
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/v ELAB ECH ECMAC » &k ETA  LMAX SGWR SGFUS OP-CN OP-LP OP-LT EP-OP ET-QT EPOMX ETA‘ TAU  E-ER EN--£N TENP MLT
1.0 & 3 105 173 07 25 1 295 1381311 118.4 0.4 2 2 0 ST 10 020 0
ATOMIC NUMBERSt 2P= 2. IT= &. IC= 10.(Ne) 20 & & 210 244 10 1.8 5 1317 87 RS .4 7.8 7 1 ¢ 234 290 023 0
NEUTRON NUMBERS: NP= 2. NT= 8. NC~ 10. 30 12 10 315 29 1.2 1.5 8 1568 1070 2.8 17.5-M0 12 0 0 2 23 2 0 0 26 O
40 16 13 420 34 1.4 1.3 9 1677 1186 155 125 €22 1 0 0 1 4% 3.0 028 ¢
AP¥%1/3= 1.587 AT#%1/3= 2.520 45 18 14 473 W7 LS 1,2 10 17T 12265 13,4 109 3.2 18 0 0 1 181 3, 0 0 29 I
REDUCED MASS NUMBER= 3,20 AP+AT=AC= 20.
S0 20 36525 3 1.6 H1 11 1736 1144 121 9.7 &40 20 0 O 1 L70 4 0 0 30 1
INTERACTION RADIUS RINT= 7.55 fm RO= 1.84 fm S5 2 18 578 405 1.6 1.1 11 1756 1040 10.9 8.7 846 2 0 2 1 4,60 4 6 34 31
60 24 19 630 424 17 1.0 12 1772 958 9.9 1.9 €. 24 0 2 1 452 5. 6 18 3.2 |
MATTER HALF-DENSITY RADII L[fml: &5 2 2 68 #1 1,8 1.0 12 1785 80 91 7.3 &5 % 0 2 1 145 5 7 20 33 1)
CP= 1.21 CT= 2.42 CT+CP= 3.44 C= 0.81 7.0 8 2 7.3 4% L9 1,0 13 179 817 84 67 HE B 0 2 1 L3% 5.7 2 3.4 1§
EQUIVALENT SHARP SURFACE RADII L[fml: 75 N 4 7.8 4M L9 0.9 14 1805 762 7.8 4.2 81 N 0 B 1 1.338 &6 8 2535 1
RP= 1.78 RT= 2.78 8.0 32 2 840 489 20 09 14 1812 7S 7.3 58 84 R 0 B 1 .29 6 8 2% 36 1
85 34 27 8.9 505 2.0 0.9 15 1818 473 48 54 8.6 N 0 23 1 126 & 8 28 3.7
COULOME RADII L[fml: 9.0 3% 29 9.4 517 21 0.8 15 184 635 44 S %8 B 0 A 1 L2 7.9 % 3.8 1
RCP= 1.70 RCT= 2.78 RC=RCP+RCT= 4.48 9.5 3B 0 99 538 2.2 0.8 15 188 402 41 48 8.0 B 0 A 11,17 7.9 3 39 1
BSS-COULOMB FOTENTIAL [MeV]: 0.0 4 32105t 547 2.2 0.8 16 182 572 57 46 €. H o0 24 1 L4 810 B 40 1
VC(r)=1.438%2P#2T/¢r for r>RC 10.5 42 341103 S8 23 0.8 16 1835 5M 54 44 873 £2 0 B 1 .11 810 34 40 2
VE (5 ) =VO—K¥r%#n for pLRC 15,0 44  H1L.5 5S4 2.3 0.8 17 1838 S0 52 42 8.4 M [ -3 1 1,08 8.10 3% 41 2
Vo= 7.08 MeV K= 03752 n=2.4633 1S5 4 371208 567 2.4 07 37 1841 497 5.0 4.0 8.5 & 0 25 1 .05 8 11 I A2 2
VC(RINT)= 3.0 MeV 120 48 381261 600 2.4 0.7 18 1843 476 &7 38 8.6 M8 0 B 1 1.0 911 I 43 2
FISSION-TKE= 26. MeV 13.0 52 421346 625 2.5 0.7 18 1847 440 44 35 8.8 52 0 2% 1 09 912 4 44 2
ASYMM. FISSION-TKE= 17. MeV 140 S5 451471 M8 24 0.7 19 1850 408 4.0 3.2 8.0 S5 0 27 1 095 10, 12 4 4.6 2
15.0 40 481576 674 27 0.7 20 1852 381 38 30 881 & 0 27 1 0.9 IL13 & 47 2
LIQUID DROP PARAMETERS:t 16,0 o4 511681 694 2.8 0.6 21 184 37 35 2.8 882 &4 0 28 1 0.88 12, 14 49 4.8 2
GAMMA= 0.952 MeV/fm%%2 PROX~FACTOR= 9.67 MeV 1.0 68 54178 715 2.9 0.6 2N 18% 3% 33 2.4 €83 L& 0 B 1 0.85 12.15 5t 50 2
L-RLD= 20 (ROTATING LIQUID DROF LIMIT)
STIFFNESS PARAMETER C= S59.26 MeV/Z##2 18,0 72 S818.91 73 3.0 0.4 22 1857 317 34 25 84 T2 0 2 1 0.8 13.15 53 5.1 2
19.0 76 61199 6 3.1 06 2 1858 W 29 24 85 B o0 2 1 080 #4186 5 5.2 2
MASS EXCESSES [MeV/cx%2]: 2.6 8 201 776 3.1 0.6 23 1856 286 2.8 2.2 8.6 60 ¢ X { 0,78 14,17 %8 .3 2
PROJECTILE: 2.4 TARGET: -4.7 25.0 100 8026.26 89 3.5 05 26 180 228 2.2 1.8 8.9 10 0 Ik 1 07 1.2 8 59 3
COMPOUND NUCLEUS? -9.4 2.0 120 931.52 953 38 0.5 28 1860 (90 1.8 1.5 8.1 120 0 M 0 0.63 0.2 78 L4 3
FUSION RELATED PARAMETERS: 35.0 140 112 3.77 1031 A1 0.4 31 1859 13 1.6 1.3 89.2 40 0 3B 0 0D 2227 87 &9
R-BARRIER= &.99 fm V(RB)= 2.9 MeV 0.0 160 128 42,02 1104 4.4 0.4 I3 1857 143 1.4 1.1 893 160 O 38 0 055 26, N % .4
Q-VALUE= 7.1 MeV 45.0 190 144 47.28 1172 4.7 0.4 35 185 127 1.2 1.0 89.4 180 O 40 0 051 29. B 05 7.8
L-CRITICAL= 2. 50.0 200 1605253 1237 4.9 0.4 37 1855 1M 1.1 0.9 8.4 200 0 42 O 0.49 30, 36134 8.2
MWy MV MV — NeV/c t/fe — 4 mb B des dis des  NeV NV MeV  — aes  NeV V- MV —
PPROJECTILE T=TARGET C=COMPOUND OR DINUCLEAR SYSTEM OP=QUARTERPOINT CM-CENTER OF MAGS L=LAB BEAM & He
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

# 19 4 He on 27 Al e 774 4Heon 27A
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY E/v ELAD ECN ECWAVC ok ETA  LMAX SOMWAR SOFUS GP-CN GP-LP GP-LT EP-QP ET-QT EPGMX ETA’ TAU  E-ER D--EN TEP MAT
1.0 4 3075 173 0.8 41 0 0 018001800 00 0 O 0 0000 0.0 000 ¢
ATOMIC NUMBERS: IP= 2. IT= 13. IC= 15.(P ) 20 8 7 151 24 L1 29 S 997 415 .7 50 0.1 7 1 0 5 44 1.0 0 L8 O
NEUTRON NUMBERS: NP= 2. NT= 14. NC= 1é. 3.0 12 10 226 299 4.3 24 8 1M7 992 3|4 N0 WS 12 0 0 328 L0 0 20
40 16 14 3001 M6 1.5 20 10 165 1181 28.0 20.1 75 16 0 1 I 24 2 4 7 22 1
AP#R1/3= 1,587 AT##1/3= 3,000 45 18 16 339 37 4.6 1.9 11 170 124 200 17.4 800 18 0 14 2 205 2 513 23 1
REDUCED MASS NUMBER= 3.48 AP+AT=AC= 31.
5.0 20 17 3.7 3 1.7 1.8 12 1771 1294 17.6 15.4 81,2 20 0 % 2 191 2 515 24 1
INTERACTION RADIUS RINT= §.08 fm RO= 1.76 fm S5 2 19 414 405 1.8 17 13 1812 165 15.8 13.6 621 2 0 1 2 L7 3 6 17 25 |
&0 24 2 AS2 A2 1.9 L7 13 1045 139 14,3 125 8.8 A4 0 17 2 1.9 3. 6 19 24 |
MATTER HALF-DENSITY RADII [#mls 65 2% 23 A8Y M1 1.9 1.6 14 1873 (N5 131 11.4 8.5 26 0 17 2 1.4 3 6 A 27 1
CP= 1.21 CT= 3,05 CT+CP= 4.24 €= 0.87 7.0 28 24 527 4% 20 1.5 15 189% 115 121 10.5 840 28 0 17 2 1.5 3 7 2 28 2
EQUIVALENT SHARP SURFACE RADII [fml: 7.5 30 2 5.65 474 21 L5 15 1915 1079 11,2 9.7 844 0 0 17 2 147 4 T 4 29 2
RP= 1.78 RT= 3.35 8.0 2 28 402 49 22 L4 16 1932 1012 10.4 9.1 848 I 0 18 2 L4 4 7 B 29 2
8,5 34 30 &40 505 22 L4 fs 194 952 9.7 B85 6851 U 0 18 2 L% 4 8 7 K0 2
COULOMB RADII [fml: 9.0 3% 31 478 519 23 L4 17 1999 999 9.2 6.0 €54 B 0 18 1 LR 4 8 B8 31 2
RCP= 1,70 RCT= 3,32 RC=RCP+RCT= 5.02 95 38 33 7.5 53 23 1.3 18 1970 852 846 25 €7 ¥ 0 18 1 4,28 S5 8 29 32 2
BSS—COULOMB POTENTIAL [MeV1: 100 40 35 7.53 547 24 1,3 18 198 809 82 7.4 859 4 0 18 t .M 5 931 32 2
VC(r)=1,438#ZFP*ZT/r for rDRC 105 42 37 7.9 54 25 L3 19 1988 7M1 7.8 6.8 8.1 42 0 18 1 LA 5 9 R 33 2
VC () =Y0—K#r-#%n for r<RC 1.0 #3828 S 25 1.2 19 19% 7% T4 b4 863 M 0 19 1 L17 5 9 3B 34 2
Vo= 10,12 MeV K= ,02983 n=2,785 11,5 4 40 8.66 567 24 1.2 20 203 704 7.0 4.1 855 4 0 19 1 LIS 610 34 34 2
VC(RINT)= 4.6 MeV 120 48 42 9.03 600 2.6 1.2 20 2009 674 &7 5.9 8.6 4 0 19 1 112 610 I 35 2
FISSION-TKE=  30. MeV 1.0 52 45 979 65 27 11 21 200 2 62 854 89 52 0 19 1 107 61137 36 2
ASYMM. FISSION-TKE=  14. MeV 140 56 491054 8 29 L1 2 202 58 57 50 8.1 5% 0 20 1 1.03 7.1 40 37 2
15.0 60 521129 671 3.0 1.1 23 297 5% 53 44 6.3 0 0 20 1 0% 7.12 42 39 3
LIQUID DROFP PARAMETERS: 16.0 44 S612,05 694 3.0 1.0 24 2043 506 50 4.3 8.5 &4 0 20 1 095 7.13 M 40 3
GAMMA= O. 950 MeV/fm#x2 PROX-FACTOR= 10,34 MeV 17.0 68 591280 715 3.1 1.0 24 249 47 47 A1 8.7 68 0 a1 092 8.13 4 41 3
L-RLD= 31 (ROTATING LIGQUID DROP LIMIT)
STIFFNESS PARAMETER C= 54.45 MeV/Zx%2 18.0 72 431355 7% 32 LO 25 2053 M9 44 3.8 878 72 0 24 1 089 8 14 M 42 3
190 76 661430 TS 323 0.9 26 2058 42% 42 3.6 879 T4 0 21 1 0.87 915 50 43 3
MASS EXCESSES [MeV/c##21: 200 80 701506 7% 34 0,9 27 2061 404 3.9 3.4 880 90 0 2 1 0.8 915 52 44 3
PROJECTILE: 2.4 TARGET: -20.6 25.0 100 871882 8% 3.8 0.8 30 2074 323 31 27 884 100 0 23 1 075 .18 & 49 4
COMPOUND NUCLEUS: ~23.8 0.0 120 1062259 953 4.2 0.7 33 281 29 246 23 887 120 0 24 1 048 1321 70 53 4
FUS10ON RELATED PARAMETERS: B0 10 12263 1031 A5 0.7 3B 2085 231 22 19 WY M 0 B 1 0.3 15.25 78 5.7
R-BARRIER= 7.46 fm WV(RB)= 4,5 MeV $0.0 150 139 30.11 1104 43 0.6 28 2088 202 1.9 L7 8.0 180 0 2 1 0.5 17.28 8 4.1
G-VALUE= 5.6 MeV 45,0 180 157 33.88 1172 5.0 0.6 41 2089 179 1.7 L5 89.1 180 0 27 1 0.5 19.31 9% &5
L-CRITICAL= 11. $0.0 200 174 37.64 1237 5.4 0.6 43 20% 161 1.5 1.3 89.2 20 0 28 1 0.52 21. 34102 6.8
# 20 4 He on 40 Ca 4Heon #0C 4Heon 80Ca
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY B/v ELAB ECMN EOWVC »  k ETA  LMAX SOMAR SOFUS GP-CN QP-LP QP-LT EP-UP ET-QT EPOMX ETA’ TAU  E-ER EN—EN TEW LT
10 4 405 173 08 63 0 0 019001800 00 O 0 0 0000 0.0 0 00 ¢
ATOMIC NUMBERS: IP= 2. IT= 20. ZC= 22.(Ti} 20 8 7 1.08 244 1.1 45 3 319 1564197145 0.8 6 2 0 161014 1. 0 0 1.6 O
NEUTRON NUMBERSI NP= 2. NT= 20. NC= 22, 3.0 12 1 .82 29 1.4 36 7 N3 TS0 53.2 48.9 434 11 1 0 b6 346 1.0 0 1.8 O
40 16 15 2.16 346 1.6 3.1 10 1487 1047 5.0 321 724 16 0 13 4 246 1. 4 11 20 |
AP#%L/3= 1,587 AT##1/3= 3,420 45 18 16 243 367 1.7 3.0 11 1501 1046 301 27.5 75.0 18 0 13 4 237 2 4 14 21 1
REDUCED MASS NUMBER= 3.44 AP+AT=AC= 44,
50 20 18 270 367 1.8 2.8 12 1690 {726 263 4.0 758 20 0 4 4 218 2. 5 15 2.7
INTERACTION RADIUS RINT= 8.54 fm RO= 1.71 fm S5 2 20 297 45 L% 27 13 171 129 3.4 21,3 8.3 2 ¢ 4 3 2@ 2 517 22 1
60 20 2 324 A2 19 26 14 1819 1384 241 192 S5 A4 0 14 3 L 7 b 18 23 |
MATTER HALF-DENSITY RADII [fml: 65 2 24 351 M1 20 25 15 1868 1390 19.2 17.4 90.4 % 0 4 3 LT L 46 20 24 1
CP= 1.21 CT= 3.5% CT+CP= 4,80 L= 0.91 7.0 8 25 378 458 21 24 15 1909 1429 17.6 16.0 81.2 28 0 14 3 L0 2 6 20 25 1
EQUIVALENT SHARF SURFACE RADII (fml: 75 3 2 405 AT 22 23 16 1944 1418 16,2 148 81,9 0 0 15 3 162 % T R 25 1
RP= 1.78 RT= 3.85 80 X2 29 AR A9 22 22 17 197 130 151 137 825 X 0 15 I 1.5 3 7 A 2b 2
85 34 31 45 S5 23 2.2 18 2000 1251 4.1 12.8 8.0 M 0 15 2 .50 3 7 5 26 2
COULOMB RADII L[fmle 9.0 3% 33 48 519 2.4 2.1 18 2024 1182 13,2 12.0 8.4 B 0 15 2 L4 3 B 26 27 2
RCP= 1,70 RCT= 3.84 RC=RCP+RCT= 5.54 925 38 I/ 513 538 25 20 19 2084 1120 124 113 838 B 0 15 2 1.40 3 8 7 28 2
BSS-COULOMB POTENTIAL [MeVv1: 10,0 4 3% 540 507 25 2.0 19 2063 1064 11.7 £0.7 841 40 0 IS 2 1.35 3 8 28 2B 2
VCir)=1,43842P%2T/r for r>RC 105 42 38 5467 541 26 L9 20 207 1013 111 10.1 844 42 0 15 2 L3 4 9 B 29 2
VC(r)=VO-K#r#en for r<RC 1.0 4 40 S 54 26 L9 21 2000 %7 106 9.6 847 M 0 15 2 .28 4 9 N 29 2
Vo= 13.87 MeV K= ,02140 n=2.975 L5 46 42 621 587 27 1.9 21 2107 925 10.1 9.2 §5.0 46 O t6 2 1.4 4 9 31 3.0 2
VC(RINT)= 4.7 MeV 120 48 M 648 400 2.8 1.8 2 2419 885 9.4 8.7 8.2 4 0 16 2 L2 4 9 3231 2
FISSION-TKE= 37, MeV 1.0 52 47 7.02 65 29 1.7 23 2140 818 8.8 8.0 €5.4 52 0 45 2 116 5. 10 3 32 2
ASYMM. FISSION-TKE=  12. MeV 1o 5 51 7.5 8 2.0 1.7 24 2058 70 81 T.4 859 S5 0 16 2 LIt 5.4t 3% %3 2
150 &0 55 8,10 671 31 L6 25 A M9 N6 69 862 0 0 1 2 106 5.1 B 34 3
LIGUID DROP PARAMETERS! 160 64 58 B.60 694 3.2 L6 26 266 45 7.0 64 8.5 4 0 16 2 103 5. 12 40 35 3
GAMMA= 0,952 MeV/fm#*2 PROX-FACTOR= 10.84 MeV 17,0 68 62 9.18 715 3.3 1.5 2 219 625 6.6 6.0 8.7 68 0 17 2 0.9 613 42 36 3
L-RLD= 43 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 52.17 MeV/ZI##Z 18.0 72 45 972 7% 34 15 7 207 K 62 57 8.9 T2 0 17 2 0% b6.13 M4 3.6 3
190 76 491026 756 3.5 L4 28 2216 540 5.9 53 .0 W% 0 17 2 093 4. 14 45 37 3
MASS EXCESSES [MeV/cw##21: 20,0 8 73108 77 3.6 1.4 29 224 S5 5.6 5.1 8.2 80 0 17 1 09 7.i4 47 38 3
PROJECTILE: 2.4 TARGET: -33.0 5.0 100 911349 89 4.0 1.3 30 252 425 44 40 87.8 100 0 18 1 0.80 B.17 5 42 4
COMPOUND NUCLEUS: -38.2 20,0 120 109 16,19 953 44 1.1 % 269 3 3T 3 882 120 6 19 ! 0.73 10.20 &4 46 5
FUSION RELATED PARAMETERS: .0 140 (2718.89 103t 47 1.1 39 2281 304 31 2.8 3.4 140 0 19 1 067 11.23 M 5.0
R-BARRIER= 7.86 fm V(RB)= 4.7 MeV 0.0 0 MSA9 N4 5.0 1.0 A2 2By bbb 27 25 8B4 WO 0 20 1 0483 13.2 77 5.3
Q-VALUE= 7.6 MeV 45.0 190 164 24,29 1172 5.3 09 45 295 2% 2.4 2.2 88.8 180 0 20 1 0.5 1429 85 5.4
L-CRITICAL= 14. 50.0 200 182 2697 1207 5.8 0.9 47 2000 22 2.2 2.0 889 200 O 2 1 0.5 15 32 93 59
MV/u MV MV — MeV/c i/fa  — K eb  mb des des des MV MV MV —  nes MeV HeV- MeV -

PxPROECTILE T=TARGET C-COMPOLND OR DINUCLEAR SYSTEN QP=QUARTERPOINT CHRCENTER OF MASS L=LAB BEAM 4 He
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TABLES. Reaction Parameters for Heavy-Ion Collisions
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# 21 4 He on 5& Fe AHe on 56 Fe A He on BbFe
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/v ELAB EOM EDMVC ¢k ETR  LMAX SOMAR SGFUS QP-CN OP-LP QP-LT EP-QP ET-QT EPOMX ETA’ TAU  E-ER EN—-EN TEW MALT
10 4 404 173 08 82 0 0 0180.01800 00 0 0 ¢ 0000 0.0 000 O
ATOMIC NUMBERS: ZP= 2. 2T= 26. 2C= 28.(Ni) 20 8 70% 24 12 58 0 o0 010001900 0O O O O 0 000 0.0 0 00 O
NEUTRON NUMBERS: NF= 2. NT= 30. NC= 32, 3.0 12 1 1L 9 14 4T b6 @5 557 727 8.9 8.6 1 1 0 244 1,0 0 L5
40 18 15 179 W L6 41 10 1360 953 45.4 428 7.2 1S 1 12 436 1 411 L7
AP%%#1/3= 1,587 AT##1/3= 3.8246 45 18 17 2.02 W7 1.7 3.9 11 {518 1085 3:®.5 3.1 70.7 {8 0 12 S, 270 1. 413 t.8 1
REDUCED MASS NUMBER= 3.73 AP+AT=AC= &0.
50 20 19224 ¥ 1.8 37 12 164 1191 B4 N3 B3I 0 0 13 524 1,515 1.8 2
INTERACTION RADIUS RINT= 2.98 fm RO= 1.44 fm §5 2 21247 W5 1.9 35 13 170 1278 9.5 7.4 /2 2 0 13 5 225 1.5 M L9 2
&0 24 22 249 44 2.0 3.3 14 1822 1350 2%.4 20.7 768 A 0 13 4 209 2. 517 2.0 2
MATTER HALF-DENSITY RADIT [fml: &5 2 24 291 Mt 21 3.2 15 1890 1411 23.9 2.4 780 2% 0 13 4 197 2. 4 18 2.0 2
CP= 1.21 CT= 4.12 CT+CP= S5.33 C= 0.94 7.0 28 25 3.4 458 2.2 31 16 1947 1483 21.9 20.5 M1 028 0 13 4 1.8 2 6 20 21 2
EQUIVALENT SHARP SURFACE RADII [fml: 25 % 28 3% 44 22 30 17 1997 1508 0.1 188 799 X 0 13 4 L7 2 4 2A 21 2
RP= 1.78 RT= 4.35 80 32 3 3.5 489 2.3 2.9 18 2039 1548 18.7 (7.4 80.7 R 0 13 3169 27 2 22 2
85 M 22 38 505 2.4 2.8 18 207 1583 174 163 8.3 M 0 13 2 182 2.7 B 23 2
COULOMB RADII C[fm): 90 3% 34 403 519 2.4 2.7 19 2110 1531 16.3 15.2 8L.9 3% 0 13 3 1% 2.7 4 23 2
RCP= 1.70 RCT= 4.27 RC=RCP+RCT= 5.97 9.5 38 35 42 538 25 2.7 220 2139 1451 153 4.3 8.3 3B 0 1 3 1L51 2. 825 24 2
BSS-COUWLOMB POTENTIAL [MeV]: 10.0 40 37 448 547 2.6 2.6 20 2165 1378 14.4 13.5 82.8 40 0 14 3 1.4 3.8 2 24 3
VC(r)=1,438%ZP+*2ZT/r for r>RC 10.5 42 39 471 56t 2.4 25 21 2188 1812 13.7 12.8 83.2 42 0 1 3 1.4 3 82725 3
VC(r)=VO=K#r##n for r<RC 1.0 M 4 493 54 2,7 25 2 22200 1253 13.0 121 8.5 M [ 3 L3 3 82825 3
Vo= 146,59 MeV K= .01672 n=3.075 1.5 4 43 516 587 2.8 2.4 2 2228 1198 12,3 11.5 83.8 & [ 2 U] 3L 3 92 26 3
VC(RINT)= 8.3 MeV 120 48 45 538 600 2.8 2.4 23 228 1148 11.8 11.0 84t 48 0 14 3 1% 3 9 N 26 3
FISSION-TKE= 44, MeV 13.0 52 49 5.8 625 2.9 2.3 24 274 1060 10.83 10.1 844 52 0 14 2 1.4 310 R 27 3
ASYMM. FISSION-TKE= 12. MeV 140 S 52 428 M8 3.1 22 25 202 %4 99 93 6.0 S 0 4 2 {18 3.10 B 2.8 4
15.0 40 56 472 671 3.2 2.1 2% 2BA 919 9.2 8.6 85.4 &0 [} 2 L4 4L 11 B 29 4
LIGUID DROP PARAMETERS: 16,0 64 &0 7.17 94 3.3 2.0 27 243 81 84 8.0 85,7 M 0 15 2 1,09 411 37 3.0 ¢
GAMMA= 0,944 MeV/fm##2 FPROX-FACTOR= 11.11 MeV 170 &8 & 7462 N5 3.4 200 28 285 810 81 7.5 8.0 W8 0 15 2 106 412 ¥ 31 4
L-RLD= S9 (ROTATING LIGUID DROP LIMIT)
STIFFNESS PARAMETER C= S0.32 MeV/Z##2 18.0 72 67 807 7% 35 1.9 2 B WS 1.4 .4 8.2 72 0 15 2 1,02 413 40 3.1 4
190 76 71 852 756 36 L® 30 208 7B 7.2 &7 %4 T 0 15 2 099 5. 13 82 32 4
MASS EXCESSES [MeV/cx*#2l: 200 8 75 897 7% 37 1.8 31 2398 489 4.8 6.3 8.6 80 [ 1 209 514 M4 33 5
PROJECTILE: 2.4 TARGET: ~461.4 2.0 100 911,21 89 41 1.6 B 24 S5 5S4 S0 6873 10 06 16 2 0.8 4. 17 Sl 34 S
COMPOUNL NUCLEUS: -65.5 0.0 120 1121345 953 4.5 1.5 39 248 457 44 41 8.8 10 0 16 2077 7.20 5% 40 &
FUSION RELATED PARAMETERS: 35.0 140 131 15.69 1031 4.8 1.4 42 48 93 3.8 35 6.1 40 o0 (7 1071 8.2 & 4.3
R-BARRIER= 8.246 fm V(RB)= 8.3 MeV 40.0 160 149 17.93 1108 5.2 1.3 45 2499 3 3.3 3.1 88.4 160 o 17 1 066 925 73 44
@-VALUE= 6.6 MeV 45.0 180 148 20.17 1172 5.5 1.2 48 209 306 2.9 2.7 €8.5 180 o 17 1 0462 10.28 80 4.8
L-CRITICAL= 1é. 50,0 200 187 2.42 1237 5.8 1.2 S5t 547 275 26 2.4 887 20 O 18 1 65 11,31 8 5.1
# 22 4 He on &3 Cu 4 He on 63Cy 4Heon 630
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/u ELAB ECH ECWVC k ETA LMAY SOMAR SGFUS GP-CH GP-LP QP-LT EP-OP ET-QT EPONX ETA’ TAU E-ER EN—-EN TENP MULT
1.0 4 4 041 173 0.8 91 O 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 O
ATOMIC NUMBERS: 2ZP= 2. IT= 2%. ZIC= 3i.(Ga) 2.0 8 8 082 24 1.2 &5 0 0 0 180.0 180.0 0.0 0 0 [} 0000 0.0 000 0
NEUTRON NUMBERS: NP= 2. NT= 34. NC= 36. 30 12 U LA B LA 53 b 693 43 854 80 .2 1 1 ¢ 1254 10 013 1}
40 16 15 1,65 346 1.4 A6 9 1244 878 517 489 2 IS 1 12 7 3% 1. 41115 ¢
AP#%1/3= 1.587 AT##1/3= 3.979 45 18 17 1.86 37 1.7 A3 i 1AM 1027 434 M0 8.3 17 f 12 6 287 L. 4 13 18 1
REDUCED' MASS NUMBER= 23.7& AP+AT=AC= &7.
S0 2 19 2.06 387 1.8 41 12 1585 1147 37.4 }$.3 M3 20 0 12 6258 1.5 14 1.6 1
INTERACTION RADIUS RINT= 9.15 fm RO= 1.44 fm S5 2 21227 W5 L9 39 13 1499 124 29 3.0 735 2 0 12 5 23% 1.5 16 1.7 1
60 224 0 247 424 20 37 14 1793 1326 294 2.7 753 0 0 13 5219 1 517 1.8 2
MATTER HALF-DENSITY RADII (fmls 65 26 24 248 M1 2.1 3.6 15 1871 1394 265 X.0 7.7 26 0 13 5205 2. 618 1.8 2
CP= 1.21 CT= 4.31 CT+CP= 5.53 C= 0.95 7.0 28 2% 289 4% 22 35 16 1937 453 A2 2.8 77.F 2B 0 13 4 1,98 2 6719 LY 2
EQUIVALENT SHARF SURFACE RADII [#ml: 75 3 2 3.09 47 2.3 3.3 17 1993 1505 2.3 2.0 7.9 0 0 13 4 .84 2. & 20 L9 2
RP= 1.78 RT= 4.53 80 32 30 3, 49 2.3 3.2 18 2042 M9 20.4 19.4 9.7 R 0 13 4L 2.7 2 2,60 2
. 85 M X 351 S5 2.4 3.1 19 2085 1569 19.2 18.1 80.4 34 0 13 4 1,68 2. 7 2 21 2
COULOMB RADII L[fml: 9.0 3% 3 37t 519 25 3.0 19 2123 144 179 169 810 3% 0 13 4 L& 2 7 B 2l 2
RCP= 1,70 RCT= 4,45 RC=RCP+RCT= 6.15 95 38 3% 3.92 583 25 3.0 20 2157 1566 te.8 15.9 8.6 3B 0 13 31.%% 2.7 24 2.2 2
BSS-COULOME POTENTIAL ([MeV3]: 10,0 40 3B 412 S47 26 2.9 20 2187 1507 159 49 6at 40 0 13 3 4,0 2 8 % 2.2 2
VC(r)=1.438#2FP#2T/r for rORC 10.5 42 39 433 541 27 2.8 21 2t4 1435 15.0 14.1 625 42 o 13 3 1.4 2.8 26 23 3
VC (1) =VO-K#r*#n for r<{RC 4.0 M 4 450 5M 27 28 2 238 130 142 134 829 M4 0 13 3 L4 3 82723 3
Vo= 17.91 MeV K= .01485 n=3.127 1.5 4 &3 474 37 2.8 2.7 23 2260 1310 13.6 2.8 8.2 4 0 14 3137 3. 928 24 3
VC{(RINT)= 9.1 MeV 120 48 45 495 600 2.8 2.6 23 2280 1255 12.9 12.2 €3.5 48 0 14 314 3 95 24 3
FISSION-TKE= 48, MeV 1.0 52 49 5.3 625 3.0 25 24 L6 1159 11.8 1.1 84t W2 [ ) 3 L2277 310 3t 25 32
ASYMM. FISSION-TKE= 11, MeV 14.0 S5 53 577 8 3.1 2.4 26 2345 1076 10.9 10.2 844 5 [ 3 .2 3.10 32 26 3
150 60 56 619 6N 32 2.4 27 371 1004 10,0 9.5 849 S0 O 4 3 Li7 3. 11 M 27 4
L.1GUID DROP PARAMETERS: 160 64 &0 6,40 694 3.3 2.3 28 2393 94 9.4 8.9 8.3 M 0 14 2 12 411 3% 2.8 4
GAMMA= 0.942 MeV/fm#x2 PROX-FACTOR= 11,21 MeV 170 68 o 700 M5 3.4 22 M 212 685 88 83 8546 48 0 14 2 108 412 B 28 4
L-RLD= &4 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 50.44 MeV/Z##2 18.0 72 468 7.42 73% 3.5 2.2 W 4% &7 83 7.8 £5.9 72 [} 2 1.05 413 39 29 4
19.0 76 71 7.84 TS 3.6 21 31 444 793 7.8 7.4 8.1 76 0 14 2 102 4 13 41 3.0 &
MASS EXCESSES [MeV/c*%2]:3 20,0 8 75 82X 7% 37 20 R 4% 733 7.4 7.0 8.3 8 0 15 2 099 414 42 31 S
PROJECTILE: 2.4 TAROGET: -65.2 25.0 100 941031 89 44 1.8 3 2607 2 5% 55 8.4 100 [ 2 0.87 S5.17 50 3.4 &
COMPOUND NUCLEUS: —é6.1 0.0 120 1131237 953 45 1.7 40 2539 N2 48 45 86 120 0 B 207 .19 W 37 &
FUSION RELATED PARAMETERS! BO 140 12144 1031 49 L5 43 254 430 41 39 8.9 40 0 8 2072 7.2 M A0
R-BARRIER= 8.41 fm V(RB)= 9.1 MeV 40.0 140 150 16.50 1104 5.2 1.4 4 2677 38 36 3.4 88.2 160 0 18 1 067 8.2 71 43
Q-VALUE= 2.4 MeV 45.0 100 149 18.56 1172 55 1.4 49 2589 34 3.2 3.0 88.4 180 [ V) 1 043 9.28 78 A5
L-CRITICAL= 17. 0.0 200 18620.62 1237 S.8 1.3 52 298 30 29 2.7 8846 0 0 17 1 0,60 10.31 M4 4.8
MeV/u MV MV — MeVic t/fe — K sb ob dev dev des MV MV NV — ors MoV el MV —
P=PROJECTILE T=TARGET C=COMPOUND OR DINUCLEAR SYSTEN QP=QUARTERPOINT CHeCENTER OF MASS LxLAB B A th
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

# 23 4 He on 92 Mo 4Heon 92 Ko 4Heon 92 Mo
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/u ELAB ECN EOWAWC p k ETA  LMAX SOMAR SOFUS OP-CN OP-LP OP-LT EP~P ET-OT EPOMX ETA’ TAU  E-ER EN—EN TEWP NALT
10 4 4031 173 08 132 0 0 018001800 00 O 0 6 0 000 0. 0 0 00 O
ATOMIC NUMBERS: ZIP= 2. IT= 42. IC= 44.(Ru) 20 & 8062 24 12 %4 0 0 018001800 00 0 0 0 0 000 0. 0 0 0.0 O
NEUTRON NUMBERS: NP= 2. NT= 50. NC= S2. 30 12 1209 2 1.5 76 O 0 018001800 00 O O 0 0 000 0. 0 0 00 O
40 16 15 1.2 M 1.7 &6 7 732 48 8,0 83.5 470 15 t 11 15 5.06 4. 4 10 1.2 1
AP##1/3= 1.587 AT##1/3= 4.514 45 18 17 L3 W7 1.8 62 9 1021 494 (8.6 863 BT 17 1 12 12 392 1. 412 1.2 1t
REDUCED MASS NUMBER= 3.83 AP+AT=AC= 96.
5.0 20 19 1.5 37 19 59 11 1246 875 5.4 5.3 4.3 19 o2 1032 L4 1313 1
INTERACTION RARIUS RINT= 9.73 fm RO= 1.59 fm S5 2 A 170 05 2.0 5.6 12 1427 1023 49.4 4.6 5.3 A 112 929 1.5 14 14 i
60 20 23 185 424 2.1 S.4 14 1575 1147 435 4.8 68.3 23 1 12 6 265 1. 515 1.4 2
MATTER HALF-DENSITY RADII [fmls &3 26 2B 200 ML 21 5.2 13 168 1281 3.8 3.3 Ne 226 0 12 724 1,5 1615 2
CP= 1.21 CT= S.00 CT+CP= 6.22 C= (.98 7.0 28 27 246 48 2.2 5.0 16 1803 134 B BT 724 B 0 12 7 227 4 b 1T LS 2
EQUIVALENT SHARP SURFACE RADII L[fml: 7.5 30 2% 232 4% 23 A8 17 1893 1418 3.0 0.8 M0 X0 ¢ 13 b6 213 1. 6 18 1.6 2
RP= 1.78 RT= 5.20 8.0 32 31 247 489 2.4 AT 18 1972 1486 2.5 283 753 2 0 13 6 202 1. & 19 1.6 2
85 33 1 242 N5 24 A5 19 2000 1546 20.3 2.2 764 U 0 13 & L92 17T X L7 2
COULOMB RADII [fml: 9.0 3 3F 27 519 25 A4 20 2100 1599 6.4 A4 7.3 3B 0 13 b6 488 1.7 2 1,7 2
RCP= 1.70 RCT= 5,08 RC=RCP+RCT= .78 9.5 B B 293 5B 246 A3 20 2454 1647 238 228 781 B 0 3 5 LW 2 7 2 1.8 2
BSS-COULOMB POTENTIAL L[MeV]: 10,0 40 38 309 7 2.7 A2 2 202 169 2.3 1.4 788 M 0 13 5 1,49 2. 8 22 1.8 2
VC(r)=1.438%ZP#2T/r for r>RC 10.5 42 40 3.4 560 2.7 AL 22 245 1729 2.1 20.2 795 42 0 13 5 143 2. 8 24 19 3
VC (r)=VO-K#r##n for r<RC 1.0 4 42 340 54 2.8 40 23 2285 1764 19.9 19,1 Q0.0 M4 O 13 5 1.8 2 8 5 1.9 3
Vo= 23.19 MeV K= 00930 n=3,322 1.5 4% 4 3.5 W7 28 3.9 23 2320 1749 18.9 18.1 80.6 4 0 13 5 1,53 2. 8 % 1.9 3
VC(RINT)= 12.4 MeV 12.0 46 4 3,70 00 2.9 3.8 24 2352 1676 8.0 17.2 81.0 48 0 i3 4 149 2.9 21 2.0 3
FISSION-TKE= &7. MeV 13.0 5 50 401 625 3.0 3.7 25 209 1547 16,4 157 8.8 52 O 13 414t 2009 B 21 3
ASYMM. FISSION-TKE= 12, MeV 140 S S 43 48 31 35 27 4% 1437 5.1 t4.4 825 S6 0 {3 4 1.9 210 %t 3
150 60 98 443 471 32 3.4 2B 2499 134 13.9 13.4 8.0 40 0 13 4 1,28 210 31 2.2 4
LIGUID DROF PARAMETERS: 160 o 6f 494 694 34 3.3 B BB 1257 13.0 124 835 M ] 41,23 311 B A3 4
GAMMA= 0. 940 MeV/fm##2 PROX-FACTOR= 11.53 MeV 1.0 48 45 525 715 3.5 3.2 30 2567 1183 1.1 11.6 8.9 48 [ ) 4 119 312 3 24 4
L-RL.D= 81 (ROTATING LIQUID DROP LIMIT)
STIFFNESS FARAMETER C= 49.48 MeV/Z#x2 18.0 72 49 5.5 7% 36 31 31 B 117 1.4 10.9 8.3 72 0 14 3 L4 3,12 % 2.4 4
190 76 73 5.87 7% 37 3.0 32 2620 108% 10.7 10.3 844 7% 0 3L 313 37 25 4
MASS EXCESSES [MeV/c##2]: 20.0 80 77 417 T 3.7 30 33 2042 1006 0.1 9.7 849 & 0 14 31,07 313 3 25 5
PROJECTILE!: 2.4 TARGET: -37.5 5.0 100 9% 7.72 89 42 2.6 B NB 804 80 1.6 80 100 O 14 3 0.9 414 & 2.8
COMPOUND NUCLEUS: -86.3 30.0 120 15 9,26 953 A6 2.4 A2 2778 470 b6 6.3 BT 1N 0 14 3 0.8 519 53 &1 7
FUSION RELATED PARAMETERS: 3.0 140 13410.80 1031 5.0 2.2 46 2816 S/ S 53 87.2 140 0 15 2 0.7 5.2 %9 3.4
R-BARRIER= 8.93 fm V(RB)= 12.5 MeV 40.0 160 1531235 1104 5.3 21 49 2843 S03 4.8 44 806 W0 O 15 2 073 6.2 &5 36
Q~VALUE= 1.2 MeV 45.0 180 173 13.89 1172 5.6 2.0 53 284 M7 4.3 41 879 180 0 15 2 0468 7.27 72 3.8
L-CRITICAL= 20. 30,0 200 19215.43 1237 5.9 1.9 56 2880 402 3.8 3.7 681 200 0 16 2 0.64 7.30 78 4.0
B30 46 W3 N T T I A6 NI 3 2B W IE 636 S I IR #
# 24 4 He on 108 A= 4 He on 108 As 4 He on 108 A
PARAMETERS INDEPENDENT OF BOMBARLING ENERGY EL/u ELAB ECM ECHANC » k  ETA  LMAX SGMAR SOFUS QP-CN QP-LP GP-LT EP-0P ET-QT EPOMX ETH’ TAD E-ER EN—EN TEWP MAT
1.0 4 4029 173 08 148 0 ¢ 0 180.0 180.0 0.0 6 0 0 0000 0.0 000 0
ATOMIC NUMBERS: ZP= 2. ZT= 47. ZC= 49.(In) 20 8 8 057 24 1.2 {05 0 0 0190.0180.0 00 0 0 0 ¢ 000 0.0 000 ¢
NEUTRON NUMBERS: NP= 2. NT= 61, NC= 43. 30 12 1208 29 1.5 85 0 0 0180,0180.0 0.0 0 0 0 0000 0 0 000 0
40 16 15 104 M L7 74 6 525 319 102.9 100.8 8.6 IS 1t 2 64 1, 4 10 2.2 1
AP##1/3= 1,587 AT##1/3= 4,742 45 18 17 128 X7 1.8 1.0 8 85 58 195 77.4 50,2 17 Io12 15 454 f, 4 11 1.2 1
REDUCED MASS NUMBER= 3.36 AP+AT=AC=112.
S0 2 19 1.43 W7 1.9 b6 10 112 785 &5.5 43.6 57.3 19 1 12 12 370 1. 4 12 1.3 2
INTERACTION RADIUS RINT=10.00 fm RO= 1.57 fm S5 2 A LY M5 20 63 12 134 954 $5.9 54.2 8.0 2 1 12 10 320 . 5 14 1.3 2
60 24 2B 1.1 44 2.1 60 13 1505 1095 48.9 47.3 &5.84 2B 1 12 9 28 1. 515 1.4 2
MATTER HALF-DENSITY RADII [fml: &3 2 25 1,85 M1 22 5.8 15 1648 1214 43.4 £2.0 68,3 2 0 12 9 260 1.5 16 1.4 2
CP= 1,21 CT= 5.32 CT+(CF= 4,53 0= 0,99 7.0 B 27 200 48 2.2 546 16 1770 1316 .1 37.8 70.4 28 0 12 8 242 1, b 17T L5 2
EQUIVALENT SHARP SURFACE RADII [#ml: 7.5 3% 2% 214 44 23 54 17 1874 1405 354 344 722 X 0 13 7 22 1, 8 18 1.5 2
RP= 1.78 RT= 5.50 8.0 32 31 228 489 24 52 I8 19644 1483 324 3.5 7 R ¢ 13 7213 1. 619 1.6 3
85 34 3N 242 %5 25 5t 19 2043 151 3.2 291 M9 #0013 7202 1,7 20 16 3
COULOMB RADII L[fml: 9.0 3% 2525 519 25 49 20 2413 1612 8.0 2.1 60 B 0 13 6 L9 4 T A 16 3
RCP= 1.70 RCT= 5.34 RC=RCP+RCT= 7.04 9.5 3B 7 27 533 246 48 20 A75 146 2.2 253 %9 ¥ 0 13 b 1.8 L 7 2 L7 3
BSS-COULOMB POTENTIAL [MeVI: 10,0 4 39 285 7 2.7 47 2 23 {715 4.6 BT M7 M 0 13 & LT 1.7 2 1.7 3
VC(r)=1,438%ZP*ZT/r for r>RC 10.5 42 41 2,99 S61 2.7 46 2 28 170 23.2 2.4 784 42 0 13 6 L7 1. 8 23 1.8 3
VC{r)=VO-K#rs#n for rlRC 1.0 44 42 3.4 514 28 45 23 2326 1800 2.9 2.1 7.1 M 0 13 5 165 2. 824 1.8 3
Vo= 24.92 MeV K= (00808 n=3,362 IS % M 338 W7 29 44 N 267 187 208 20,0 79.6 4 0 13 5 Lé0 2. 8 25 1.8 4
VO(RINT)=  13.5 MeV 12,0 48 4 342 600 2.9 43 25 405 1870 19.7 19.0 80,1 48 0 13 5 1.5 2. 9 2% 1.9 4
FISSION-TKE= 76, MeV 13.0 52 50 3,71 625 3.0 41 26 A7t 1744 18.0 17,3 81.0 52 0 13 5 1.47 2, 9 27 20 4
ASYMM. FISSION~-TKE= 12. MeV 140 56 54 3.99 M8 3.2 4.0 27 2527 1619 18,5 159 81.8 S 0 13 5 1.4 2,10 29 2.0 4
15.0 & 30 428 471 33 3,8 29 2555 1511 152 14,7 824 & 0 13 4 1.8 210 30 21 5
LIGUID DROF PARAMETERS: 16.0 64 62 4.56 694 3.4 3.7 30 217 147 §4.2 13,7 82.9 44 0 13 4 .28 211 32 22 5
GAMMA= 0. 925 MeV/fm##2 PROX-FACTOR= 11.48 MeV 17.0 48 66 4,85 715 3.5 36 31 2654 1333 13.2 128 83.4 8 0 13 4 1.2 211 W 22 S
L-RLDO= 90 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 49.18& MeV/Zu#2 18.0 72 49 5.3 7% 3.6 3.5 32 2487 1259 12.4 12,0 £3.8 72 ¢ 13 4 119 2.2 3 23 S
19.0 76 73 542 TS 3.7 34 B 15 1193 1.7 1.3 842 76 0 14 4145 313 3 2.3 4
MASS EXCESSES [MeV/cw#x2]: 2.0 8 77 57 7' 3.8 3.3 34 24t 113 11.0 10,6 845 80 0 14 4 L1 3,13 37 24 b
PROJECTILE: 2.4 TARGET: -87.4 5.0 100 9% 743 89 42 3.0 39 2838 %7 67 84 857 100 0 4 3097 316 M 27 7
COMPOUND NUCLEUS: -88.4 0.0 120 116 85 93 46 27 43 W01 TH 7.0 69 84 120 0 W 3088 419 51 29 8
FUSION RELATED PARAMETERS: B0 140 135 998 1031 5.0 2.5 47 2945 647 4.1 5.8 8.0 140 0 14 3 0.8 5 21 5 3t
R-BARRIER= 9.18 fm V(RB)= 13.6 MeV 40.0 140 154404 1104 5.3 2,3 51 2977 566 5.3 5.0 8.4 10 0 15 2 075 5. 24 63 3.4
G-VALUE= 3.3 MeV 5.0 180 174 12.84 1172 5.7 2.2 54 3001 503 47 4.5 877 180 0 15 2 070 4. 27 &9 36
L~CRITICAL= 22. 50.0 200 1931426 1287 6.0 21 57 3021 453 4.2 40 8.9 200 0 15 2 0.8 & N 5 37
NeW/u MV MV — MeV/c 1/t — £ b @b des des des  MeV MeV MV —  aps  MeV MeV- MeV -

P=PROJECTILE T2TARGET C=COMPOUND OR DINUCLEAR SYSTEM QP=QUMRTERPOINT CM-CENTER OF MASS L=LAD BEAN 4 He
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

# 25 4 He on 140 Ce 4 He on 140 Ce 4 He on 140 Co
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY B/v BB EON ECNMVW »  k ETA LMAX SOWAR SOFUS QP-(M QPLP OP-LT EP-0P ET-0T EPONX ETA’ TAU  E-ER EN—EN TEWP MALT
.0 4 402 173 09 1863 0 0 018001800 00 O O o6 0000 O 0 O 00 O
ATOMIC NUMBERS: ZP= 2. ZT= 58. ZC= 40. (Nd) 20 8 804 244 12 129 0 0 0301600 00 O 0 O 0000 0, 0 0 00 0
NEUTRON NUMBERS: NP= 2. NT= §2. NC= B4. 30 12 1207 2 15 15 0 0 0319001000 0.0 0 O o0 0000 O 0 0 00 O
40 16 16 09 36 L7 91 0 O 018001800 00 o0 oO© O 0000 0 0 000 O
AP##1/3= 1,587 AT##1/3= 5,192 45 18 1B L10 ¥7 18 846 & M? 81401125 30 17 1 12 X 7S 0 4 1009
REDUCED MASS NUMBER= 3.89 AP+AT=AC=144.
50 20 19 L2 37 1.9 82 8 70 SI3 8.3 8.7 K59 19 1 12 19 500 1. 4 12 1.0 2
INTERACTION RADIUS RINT=10.46 fm RO= 1.54 fm S5 2 21 LM K8 20 7.6 11 108 70 7.1 7S S8 2 1 122 15400 1,5 1310 2
60 24 23 1.4 424 241 75 12 1270 Mt 427 6.2 BT B 1 12 i3 3.4 1. 5 14 1.1 2
MATTER HALF-DENSITY RADII [fml: 65 2 6B 1.59 M1 2.2 1.2 14 1457 10844 3.0 537 2.5 2B 1 13 1230 1, 515 &1 2
CP= 1,21 CT= 5.87 CT+CP= 7.0% C= 1.01 0 28 27 171 458 23 &9 15 1616 1195 49.0 47.8 &5.5 27 I 13 1127 1.6 86 12 2
EQUIVALENT SHARP SURFACE RAUII [fm): 75 % 2 1.8 4 23 67 16 1752 1309 M3 3,2 879 N 0 13 10 2% 1. & 17 L2 2
RP= 1.78 RT= 6.04 8.0 32 31 195 489 2.4 65 18 1870 1408 404 9.3 898 R 0 13 9 M0 1, 6 10 LI 2
85 MU B’ 207 S5 25 463 19 1973 14% 3.1 %2 74 B 0 13 9 2% 1, 7 18 1.3 3
COULOMB RADII Lfml: 90 3% 3B 220 59 246 b1 20 2065 1574 M4 RS 728 B 0 13 6 244 £, 7 19 L3 3
RCP= 1,70 RCT= 5.82 RC=RCP+RCT= 7,52 95 B 37 2% 5B 26 59 2 24 143 32,0 3.2 A0 B 0 13 8 204 1. 7 N 14 3
BSS-COULOMB POTENTIAL [MeVi: 10.0 40 39 2.4 S47 2.7 58 2 19 1706 299 B4 Boe 4 0 13 8 L% 1, 7 2 14 3
VC(r)=1.438#ZP#2T/r for r>RC 10.5 42 41 2.5 St 2.8 5.4 23 280 173 6.0 N4 Y £ 0 13 71,87 1L 8215 3
VC(r ) =VO-K#r##n for r<RC 1,0 44 43 268 574 2.8 535 23 2343 1815 2.5 258 %7 M4 0 13 7180 ) 8 2B 15 3
Vo= 28.61 MeV K= .00601 n=3.457 .S M 45 2.8 57 2P 54 4 2397 3802 K. A4 MRS K 0 13 7 LM L 8 28 1.5 &
VC(RINT)= 15.9 MeV 120 48 47 293 400 2.9 5.3 25 247 105 23.8 23.2 7.1 48 0 13 4 1488 1, 9 M 16 A
FISSION-TKE= P6. MeV 13.0 52 S 17 &5 A1 51 27 B3 1981 2.4 2.0 M2 2 0 13 6 LS L 9 2% L4 4
ASYMM. FISSION-TKE= 12, MeV 4.0 S6 54 3.4 M8 3.2 A9 28 2407 1957 9.6 19.2 80.1 S 0 13 & &S0 2,10 27 1.7 &
1.0 40 58 3466 871 33 47 25 2010 1825 18.2 1.7 80,9 & 0 13 6 1.43 2.10 28 1.8 S
LIQUID DROP PARAMETERS: 10,0 64 62 3.90 o9 34 46 31 W/ N2 169 165 8.5 M 0 4 5 L7 211 W 1.8 S
GAMMA= 0.90S5 MeV/fm##2 PROX~FACTOR= 11.43 MeV 1.0 48 66 415 715 3.5 44 32 2774 1618 15.8 1S4 821 8 0 14 S LR 211 3 L9 S
L-RLD= 95 (ROTATING LIQUID DRCP LIMIT)
STIFFNESS PARAMETER C= 48.77 MeV/ZI##2 18.0 72 70 439 73 346 A3 33 2817 ISR 148 144 8246 T2 0 4 5 L 2,12 RV LY &
190 76 74 463 TS6 3.7 42 34 2055 1442 13.9 13.5 8.0 76 0 4 5 L2 212 M 20
MASS EXCESSES [MeV/c##2]: 200 8 78 488 776 3.8 41 I 2689 1349 13.1 12.8 3.4 & O 14 5 1,19 213 % 2.0 4
PROJECTILE: 2.4 TARGET: -88.2 2.0 100 97 410 89 43 3.7 4t 017 1095 10.3 100 8% 100 O 14 4 1,03 3, 16 42 2.3 7
COMPOUND NUCLEUS: -83.5 3.0 120 147 7.2 953 4.7 33 45 3100 93 8.4 8.2 8.8 120 0 14 4093 32 1B 8 25 9
FUSION RELATED PARAMETERS: 35.0 140 136 854 108t 5.0 3.1 49 3159 782 .1 6.9 864 140 O 4 3 0.85 42 S4 27
R-BARRIER= 9.41 fm V(RB)= 16.0 MeV 40.0 160 156 9.76 1104 5S4 2.9 53 3202 684 4.2 6.0 B9 30 O 1S 3 079 4. 24 50 2.9
Q~-VALUE= -2.3 MeV 45.0 180 175 10,9 1172 5.7 27 57 3235 &8 55 53 8.3 180 0 15 3 0.74 5. 2 & 3.1
L-CRITICAL= 24. 50.0 200 1941219 1237 6.0 2.6 &0 3262 547 A9 48 8.5 200 O 45 3 07 5. 2% 7N 33
# 26 4 He on 154 Sm 4 He oa 150 Sn 4 He on 154 Sa
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/v ELAB ECN ECWWC »  k ETA  LMAX SGMAR SOFUS OP-CN OP-LP QP-LT EP-GP ET-OT EPQGMX ETA‘ TAU E-ER EN--EN TEWP MLT
.0 4 4023 173 09 195 0 0 01800180 00 O ¢ 0 0000 0, 0 0 00 O
ATOMIC NUMBERS: ZP= 2, 1IT= 62. 2C= 44.(Gd) 20 8 8047 244 1.2 138 0 0 080,0180.0 00 0 0 0 0000 0, 0 0 0.0 O
NEUTRON NUMBERS: NP= 2. NT= 92. NC= 94. 30 12 12070 299 15 113 0 0 0418001800 00 O O ¢ 0000 O0. 0 O 00 O
40 16 16 093 M 17 %8 0 0 019001800 00 ¢ O 0 0000 0. 0 O 0.0 O
AP¥%1/3= 1.587 AT##1/3= 5,360 45 18 18 105 37 1.8 9.2 4 43 12713271316 8.6 17 1 12 431084 0. 4 10 1.0 2
REDUCED MASS NUMBER= 3,90 AP+AT=AC=15%.
S0 20 1P L B L9 87 8 43 M4 %81 %6 M0 1P 1 12 2B 5% 0. 411 1.0 2
INTERACTION RADIUS RINT=10.464 fm RO= 1.53 fm S5 2 2 1.2 W5 20 83 10 98 9 90,0 78.5 500 2 1 12 18 44 1. 5 12 L1 2
&0 24 23 140 44 21 8.0 12 1184 845 68.0 b6 560 2B 1 13 1538 1.5 ¢4 L1 2
MATTER HALF-DENSITY RADII [fml: &5 26 25151 M1 22 7.7 13 1388 1011 59.3 3.0 0.3 26 1 13 13 3B i 515 L. 2
CP= 1.21 CT= 6.09 CT+CP= 7.30 C= 1.01 70 2 27 163 48 2.3 T4 15 15t 1158 5.7 515 837 7 1 13 1229 1. 615 1.2 2
EQUIVALENT SHARF SURFACE RADII [fml: 75 3 2 LT 4 243 T 1 1710 1277 474 4 4.3 0 0 13 h1 2,89 f. 6 16 1.2 3
RP= 1.78 RT= 6.25 80 2 31 1.8 489 24 59 17 1838 1386 43.2 42,2 884 R 0 13 10 2% ), & 17 1.3 3
85 3 3 1.9 505 25 47 19 1951 3480 9.6 8.7 7.2 H 0 13 10 2B ) 6 18 1.3 3
COULOMB RADII [fml: 9.0 B 35 209 519 24 &5 20 2051 1564 36 BT N7 B 06 13 922 1,7 ¥ 13 3
RCP= 1.70 RCT= 6,00 RC=RCP+RLT= 7.70 %5 B I 2N 5B 24 L3 21 2 WA W0 B2 70 B 6 13 P21 ), 7 0 L4 4
BSS-COULOMB FOTENTIAL [MeV1: 100 4 39 233 47 2.7 62 22 219 1708 31.8 31.1 741 40 0 13 8 202 1. 7 2 t.4 &
VC(r)=1.438%ZP%ZT/r for r>RC 10.5 42 41 2244 561 2.8 40 23 229 170 2.9 2.0 5.4 a2 0 13 8 L9 1. 821 1.4 &
VC(r)=V0~K¥r##n for r<RC 110 M4 43 25 54 28 59 23 1N 8% 8.1 275 59 M4 0 13 8 1.86 1. B 2 15 4
VO= 29.83 MeV K= ,00548 n=3.480 1.5 4 45 248 567 29 5.8 20 2414 1877 26,6 260 767 &% 0 13 7 L7 1. 8 B 4.5 4
VC(RINT)= 16,8 MeV 120 48 47 279 &0 3.0 5.6 25 2067 194 5.2 A6 T4 48 0 13 7173 f, 824 15 4
FISSION-TKE= 103. MeV 13.0 52 51 3.03 425 3.t 5S4 27 2562 2007 2.9 2.3 M6 52 0 43 7 143 4. 9 B 1.6 S
ASYMM. FISSION-TKE= 13. MeV 1.0 36 S5 3.26 M8 32 5.2 28 262 2078 20.9 2.4 %5 S 0 13 5 LS5 1. 10 26 L7 S
150 & 38 349 &7 33 5.0 30 742 1947 193 18.8 804 K 0 M 6 LA LN B L7 S
LIQUID DROP PARAMETERS: 16,0 o4 62 372 494 34 A9 3t 2772 1825 17,9 17.4 8.1 M4 0 14 & LM 211 9 18 ¢
GAMMA= 0.891 MeV/fm%#2 PROX-FACTOR= 11.32Z MeV 17.0 48 & 3.9 7S 35 A7 2 2025 1717 167 162 8L7 M8 0 M4 05 L3/ 2,11 3 L8 &
L-RLD= 97 (ROTATING LIGQUID DROFP LIMIT)
STIFFNESS PARAMETER C= 48.46T MeV/Z#n2 180 72 70 419 736 3.6 46 34 2871 1622 15.6 15.2 &2 72 0 44 5 LI 2.12 R .9 b
19.0 76 74 442 736 37 45 B W13 1537 147 143 827 76 O M4 05 L2 242 33 L9 7
MASS EXCESSES [MeV/c¥%2]: 200 8 78 46 776 38 44 3B 2950 1460 13.8 13.5 &3¢ 80 O M 5 LA 2,13 B 2.0 7
PROJECTILES 2.4 TARGET: -72.1 5.0 100 97 5.82 659 43 3.9 41 W% 116§ 10.8 0.5 %46 100 O 4 4 106 2.16 M1 2.2 ¢
COMPOUND NUCLEUS: -70.1 .0 120 117 498 953 47 3.4 4 AR 93 8.9 8.4 854 120 0 M 4095 318 47 24 10
FUSION RELATED PARAMETERS: 3.0 140 138 8.4 1081 5.0 3.3 S0 R 83 75 7.3 8.2 M0 O M4 4 087 3.2 B 22
R-BARRIER= 9.78 fm V{(RB)= 14.8 MeV 40.0 #5015 9.3 1104 54 31 54 39 7V 65 44 867 0 0 15 3 081 4 2 W 28
Q-VALUE= 0.4 MeV 45.0 180 17510.47 1172 5.7 2.9 B BN M9 58 5.6 8.4 180 0 5 3 0T 4 2% &4 30
Lt-CRITICAL= 2S. 0.0 2200 195 1.68 1237 60 2.8 41 W W 5.2 5.0 87.4 20 O 15 3 07 5.2 70 3.1
MeV/u MV MoV — MeV/c 1/fa — N mb sh des des des NV MV MV — ars NV V- MV —

P=PROJECTILE T=TARGET C-COMPOUND OR DIMUCLEAR SYSTEM QP=QUARTERPOINT CMoCENTER OF MASS L=LAB BEA 4 He
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# 27 4 He on 1465 Ho 4 He on 165 Ho 4 He on 185 Ho
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY fl/e ELAB ECN ECNAC » kK ETA  LMAX SGMAR SOFUS QP-CN QP-LP QP-LY EP-OP ET-OT EPOMX ETA’ TAU  E-ER EN—EN TEP MUY
1.0 4 402 173 09 2.4 O 0 0 180.0 180.0 0.0 0 [ 0 0000 0 0 000 0
ATOMIC NUMBERS: ZIP= 2. 2T= &7. IC= &%9.(Tm} 2.0 8 8 0.M 24 1,2 M9 O 0 0 180.0 180.0 0.0 Y 4 0 0 000 0.0 000 0
NEUTRON NUMBERS: NP= 2. NT= 98. NC=100. 3.0 12 12 0.6 299 1.5 122 O 0 0 180.0 180.0 0.0 0 [ 0 0000 0 0 000 ¢
40 16 16 0,87 W 1,7 105 O 0 0 180.0 180.0 0.0 ] 0 0 0000 0 0 000 O
AP%%#1/3= 1.587 AT*%1/3= 5.485 45 18 18 0.9 %7 1.8 9.9 ¢ 0 0 160.0 180.0 0.0 0 0 0 0000 0.0 000 0
REDUCED MASS NUMBER= 3.91 AFP+AT=AC=169.
5.0 20 20 1,09 37 L9 94 b6 M5 UIUSSIAE .2 19 1 12 RILE 0 41109 2
INTERACTION RADIUS RINT=10.78 fm RO= 1.52 fm 55 2 A 1.0 M5 2.0 9.0 9 754 506 91.2 89.8 M4 2A 1 13 250 1.5 12 1.0 2
60 24 23 131 424 2.1 8.6 11 1026 72 6.4 T5.0 S1.8 2B 1 13 18 410 1. 5 13 L0 2
MATTER HALF-DENSITY RADII [fml: 65 2% 25 1,42 41 2.2 83 13 12t 902 6.0 7 N0 B 1 13 153 LS L2
CP= 1.21 CT= 6.25 CT+CP= 7.446 C= 1,02 7.0 28 27 1.53 458 2.3 8.0 14 1442 1057 SB.3 5.1 &0.9 ¥ 1 13 14 314 L 6 15 11 2
EQUIVALENT SHARP SURFACE RADII [fml: 759 30 2 164 44 23 7.7 16 1605 1192 2.2 5t &3.9 B 1 13 12 28 1. b6 16 1.2 2
RP= 1.78 RT= &.41 80 32 3t L75 489 2.4 75 17 1747 1310 423 4.3 6.3 R 0 13 11 264 1, b6 17 1.2 3
85 M 33 1,8 WS 25 7.2 18 1871 413 43.3 424 483 U 0 13 1t 24 1 41812 3
COULOMB RADII [fml: 9.0 3% B[ LY NP 24 1.0 19 1981 1506 40.0 3.0 0.0 3B ¢ 13 10 2% 1.7 19 L3 3
RCP= 1.70 RCT= 4.15 RC=RCF+RCT= 7.8%5 9.5 38 37 208 53 26 6.8 20 278 1588 3.1 3.3 7.5 0B 0 13 1022 719 1.3 3
BSS~-COULOMB POTENTIAL [MeV]: 10.0 40 39 2.18 547 2.7 67 20 265 1663 W6 3.8 727 M 0 13 9209 1.7 20 L3 3
VC(r)=1,438#2P*ZT/r for r»RC 105 42 41 2.9 S 2.8 65 2 244 7% 3.4 37 3.8 42 [V U] 9 200 1. 82 1.4 4
VO ) =VO-K#r#%n for r<RC O # £ 20 S 28 64 22 215 179 205 29.8 4.7 # [ 8 L2 1.8 22 1.4 4
VO= 31.49 MeV K= .00482 n=3.530 1.5 4% 45 251 587 2.9 4.2 24 2360 1847 8.8 8.2 5.6 & 0 8 1.85 1. 8 22 1.4 4
VC(RINT)= 17.% MeV 120 48 47 2,82 400 3.0 &1 2B 439 1998 2.3 2.7 763 M [ ) 8 L7 1. &821B 15 &
FISSION-TKE= 114. MeV 13.0 52 51 2.84 625 3.4 5.9 27 2543 1989 4.7 4.1 7.6 52 0 14 7 1.8 1.9 B LS 4
ASYMM. FISSION-TKE= 13. MeV M0 5 S5 3.06 M8 3.2 54 28 031 067 2.6 2.1 787 % 0 14 7L 110 2% 16 5
150 &0 99 3.28 674 3.3 5.4 30 2708 200 20.8 20.3 79.4 &0 [V U 715t 1,10 28 16 S
LIQUID DROP PARAMETERS: 16,0 &4 62 3.49 694 3.4 53 31 2774 1931 19.2 18.8 80.4 o4 o 14 6 L4 111 1T b
GAMMA= (.895 MeV/fm##2 FROX-FACTOR= 11.42 MeV 1,0 68 & 371 715 35 51 32 2832 1817 17,9 1.5 81.¢ &8 o 14 6 LB 211 N 1.8 6
L-RLD= 90 (ROTATING LIGUID OROP LIMIT)
STIFFNESS PARAMETER C= 48.56 MeV/Z##2 18.0 72 0 39 7% 36 5.0 M 2484 1716 16.8 6.4 816 T2 [V 1] 6 1.8 2,12 32 1.8 &
19,0 76 T4 415 TS 37 48 35 2930 1626 15.8 15.4 821 6 [ U 6 128 2,12 B LY 6
MASS EXCESSES [MeV/cww2]: 2.0 8 78 437 776 3.8 47 3% 971 1545 149 145 82.6 80 0 14 5 240 2.13 3% 1.9 7
PROJECTILE: 2.4 TARGET: -63.7 5.0 100 98 S46 89 4.3 42 42 3AX 123 1.6 11.3 8.2 100 [ ] 5 L08 2.16 & 2.1 8
COMPOUND NUCLEUS: -40.0 0.0 120 117 .55 953 47 3.9 A6 326 10X 9.5 9.3 85.3 120 [} 4 097 3,18 &% 2.3 10
FUSION RELATED PARAMETERS: 3.0 140 137 7.65 1031 5.1 3.6 51 397 €82 8.0 7.8 8.0 4 0 15 408 320 5225
R-BARRIER= %.90 fm V(RB)= 17.% MeV .0 160 15 8.74 1104 5.4 33 B B0 772 7.0 48 8.5 160 0 15 4 082 4 24 58 2.7
O-VALUE= =-1.3 MeV 4.0 180 176 9.83 172 5.7 3.1 59 339t 4686 6.2 6.0 8.9 180 [ 1 3077 4. 2% 6 2.9
L-CRITICAL= 2&. 50.0 200 195 10,92 1237 4.0 3.0 62 M2z 48 5.0 5.4 8.2 20 [ L) 3072 42 30
P Y Y LT P T AN Y I RN TR T PN T
# 28 4 He on 131 Ta 4 He on 181 Ta 4Heoni8lTa

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY

B/v ELAB ECM ECH/VC » k  ETA  LMAX SGMAR SGFUS OP-CM QP-LP @P-LT EP-OP ET-OT EPOMX ETA’

TAU  E-ER EN—EN TENP MALT

ATOMIC NUMBERS: IP= 2. ZT= 73. IC= 75.(Re)
NEUTRON NUMBERS: NP= 2, NT=108. NC=110,

AP#%1/3= 1.587 AT#%1/3= G5 457
REDUCED MASS NUMBER= 3,91 AF+AT=AC=185.

INTERACTION RADIUS RINT=10.%6 fm RO= 1.51 fm

MATTER HALF-DENSITY RADII [fml:
CP= 1.21 CT= &,47 CT+CP= 7,628 C= 1,02

EQUIVALENT SHARP SURFACE RADII [fml:
RP= 1.7& RT= &6.62

COULOME RADII [fml:
RCP= 1.70 RCT= 4.35 RC=RCP+RCT= 8.0%

BSS-COULOMB POTENTIAL [MeVl:
VE(r)=1.438#ZP#ZT/r for r>RC
VCr)=V0-k#r#sen far r<RC

Vo= 32.36 MeV K= .0041% n=%.577
VC(RINT)= 19.1 MeV

FISSION~TKE= 128. MeV
ASYMM. FISSION-TKE= 13, MeV

LIQUID OROP PARAMETERS:

GAMMA= 0.891 MeV/fm##2 PROX-FACTOR= 11.44 MeV
L~-RLD= 87 (ROTATING LIGUID DROF LIMIT)
STIFFNESS PARAMETER C= 43.46 MeV/Z##2Z

MASS EXCESSES (MeV/c##2]:
PROJECTILE: 2.4 TARGET: ~-46.0
COMPOUND NUCLEUS: ~40.7

FUSION RELATED PARAMETERS:
R-BARRIER=10.07 fm V(RB)= 19.2 MeV
Q@-VALUE= -2.9 MeV

L-CRITICAL= 27.

1.0 4 4 020 173 0.9 B0 O 0 0 180.0 180.0 0.0 0 0 0 0 000 o0 ¢ 000 O
2.0 8 8 041 244 1.2 163 O 4 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 O
30 12 12 081 29 15 1323 0 0 0 180.0 180,0 0.0 0 ] 0 0000 0 0 000 0
40 16 16 0.82 3 1.7 115 O 0 0 180.0 180.0 0.0 0 0 0 0 000 0. 0 000 O
LS 18 18 0.2 37 1.8 0.8 O 0 0 180.0 180.0 0.0 ¢ 0 0 0000 00 000 O
5.0 20 20 02 3% 1.9 103 3 13 57 147.7 147.0 f6.1 18 2 12 7015463 0. & 11 0.8
S5 2 2 112 5 20 9.8 7 53 34 106.9105.6 36.6 2 1 13 3% 640 051209 2
60 4 W LB 44 21 %4 10 84 578 87.3 840 M4 23 1 13 2 473 1. 51309 2
&5 2% 25 133 4 2.2 9.0 12 1093 778 Th4 732 2.8 25 1 13 1832 L 514 L0 2
7.0 2B 7 143 456 23 8.7 14 136 90 451 6A0 T4 7 t 13 16 32t 6 15 Lo 2
75 3 2 153 44 23 8.4 15 1488 1099 5.0 57.0 4.0 29 1 13 14 307 1, 6 16 14 2
8.0 32 31 163 489 2.4 8.1 17 164 1229 52.4 514 3.8 3 1 M 13282 1. 617 18 3
85 3 XV L7 S5 2.5 7.9 18 1784 13M 47.8 4.8 6.1 0 M4 1228 o617 10 3
9.0 3% 3/ LA 519 2.6 7.7 19 1906 446 43,9 43.1 8.0 3% 0 M 11 24 1,718 L2 3
9.5 3B I LA SB 26 N5 W 005 1537 .7 9.9 8.7 B 0 M 1123 71912 3
0.0 & 39 204 W 27 7.3 2 212 1620 3.9 At 1 40 0 M 10220 . 7 0 L3 4
10.5 42 4 245 561 2.8 7.1 2 200 1694 3[4 N7 723 82 0 4 10 209 1 8 21 1.3 4
1.0 M4 83225 51 28 49 22 219 1762 38,3 36 B4 M [ 9 200 1.8 2 1.3 4
1S5 4 45 235 587 2,9 &8 M4 2351 184 34 N8 A3 4 [ 9 L9 1 8 22 1.3 4
120 48 47 245 400 3.0 4.4 25 2817 1880 9.7 X.1 5.4 08 0 14 9 18 1. 8 2B 1.4 4
13.0 52 51 2.66 625 3.1 b4 27 2633 1980 26.9 26.3 766 RN 0 4 8 L4 1. 9 24 14 5
140 55 55 2.8 8 3.2 61 2B 231 206 4.5 4.0 7.8 56 0 14 8 Lod 110 26 1.5 5
15.0 & 59 3.07 671 3.3 59 30 2716 24 225 2.0 8.7 W [V L] 7 L3 L1007 16 5
16,0 64 63 3.27 oM 3.4 5.7 31 2790 20680 20.8 20.4 79.64 o4 0 14 7 14 .11 2816 b
1.0 48 &7 347 NS 35 5.4 3B 4S5 1947 19.4 19.0 80.3 &8 0 14 7 L4 L X L7 b
180 72 70 3.68 7% 3.6 5.4 A 2913 1838 181 17.7 809 M2 0 4 137 212 3 1.7 b
19.0 76 74 3.88 756 3.7 5.3 5 964 1742 17.0 167 81.5 7% [ ] 6 LR 2,12 R 1.8 7
2.0 8 78 409 76 3.8 5.1 35 010 165 1.0 157 8.0 8 [ 6 L8 213 U 18 7
25.0 100 98 S.11 849 4.3 46 42 382 134 125 12.2 K.8 100 [ S Ll 216 &0 2.0 9
0,0 120 17 413 9B 47 42 4 2% 1103 10.2 10.0 849 12 0 15 5099 218 & 2.2 10
%5.0 140 137 2.15 1031 St 3.9 51 WS M5 84 8.4 857 {4 0 15 4 0.9 321 5t 2.4
0.0 160 157 8.37 1104 5.4 3.6 S6 M3 827 7.5 7.3 8.3 160 [ 4 084 3.4 57 2b
5.0 190 176 9.20 172 5.7 3.4 5 U X 6.6 6.5 8.7 180 o 15 4 0.78 4 2 & 2.7
30.0 200 19 10.22 1237 6.1 3.3 63 /IS 42 5.9 5.8 87.0 200 ¢ 15 3074 429 &8 2.9
HeV/y MoV MV — HeV/c 1/ — & W b des des des  MeV MeV NeV  ——  ars  NeV V- MV —
P=PROJECTILE T=TARGEY C-COMNPOUND OR DINUCLEAR SYSTEM UP-QUARTERPOINT CM=CENTER OF MASS L=tAB BEAN 4 He
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# 29 4 He on 197 Au 4 He on 197 Au AHe on 197
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/v ELAB ECN ECMVC » k ETA  LMAX SOMAR SGFUS GP-CM GP-LP QP-LT EP-OP ET-OT EPOMX ETA’ TAU E-ER BN--EN TENWP MALT
1.0 4 4 019 173 0.9 249 o 0 0 180.0 180.0 0.0 0 0 [] 0000 0 0 000 ¢
ATOMIC NUMBERS: ZIP= 2. IT= 79. IC= 81.(T1) 2.0 8 8 0.3 24 1.2 17.4 © [ 0 180.0 180.0 0.0 0 0 0 0000 0 0 000 ¢
NEUTRON NUMBERS: NP= 2. NT=118. NC=120. 30 12 1205 29 L5 M4 0 0 018001800 00 0 o0 O 0000 0 0 0 00 O
40 1 16 077 3 L7 124 0 [ 0 180.0 80,0 0,0 0 0 L] 0000 0 0 000 0
AP#*1/3= 1.587 AT#%1/3= 5.R19 45 18 18 0.8 387 18 1.7 o ¢ 0 180.0 180.0 0.0 [ ¢ ¢ 0008 0.0 0006 ¢
REDUCED MASS NUMBER= 3.92 AP+AT=AC=201.
50 2 20 0% 337 1.9 .t 0 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 ¢
INTERACTION RADIUS RINT=11.14 fm RO= 1.50 fm S5 2 2 1,06 45 2.0 10.6 5 B4 16 18.2127.3 B9 21 1 13 4 9% 0.5 12 0.9 2
6,0 24 24 115 44 21 10.2 8 A2 4261002 9.1 3.9 2 1 13 28 54 0. 5 13 09 2
MATTER HALF-DENSITY RADII [fml: &5 2 B LB Ml 22 98 11 IV b B9 28 8O0 B I M4 2 48 1.5 4 10 2
CP= 1.21 CT= 46.48 CT+CP= 7,89 C= 1.03 7.0 28 27 1.6 48 23 9.4 13U 85 727 N6 NI 2 1 M 19T 1061510 2
EGUIVALENT SHARP SURFACE RADII [fml: 75 0 29 1.4 74 23 9.0 14 1361 998 4.3 833 5.9 2 1 M4 16 3B 1 b6 15 L 2
RP= 1.78 RT= 6.83 8.0 32 3 1,54 489 2.4 8.8 16 1535 1141 57.7 S56.8 4.1 3t 1 14 15 302 1, 46 16 1.1 3
85 AU B 1,43 %5 25 85 17 1688 1267 524 5.5 438 B 1 M4 4278 f, 4 17 1. 3
COULOMB RADII [fm)s 9.0 3% 35 173 519 26 8.3 19 1623 1319 48.1 47.2 6.0 3B O M4 13 2% ) 7 18 L2 3
RCP= 1.70 RCT= 4.55 RC=RCP+RCT= 8.25 95 3B I 1.8 26 8.1 20 1943 M9 M4 B.6 2.8 B 0 14 12243 1.7 19 42 3
BSS~-COULOMB POTENTIAL [MeV]: 10.0 40 39 .92 547 2.7 7.9 A 2050 1570 4.2 0.5 9.4 & o 14 1 2% 1,719 12 3
VC(r)=1,438%ZP*2T/r for r2>RC 105 42 4 2,02 561 28 1.7 22 2447 181 385 3.8 707 42 0 44 M 2,019 1, 8 20 1.3 4
VC{r)=VO-K#r%%n for r<RC 110 4 42 211 54 28 1.5 23 2% 17% 3%.2 BS M9 M 0 14 10 2,09 1, 8 21 1.3 4
VO=  35.17 MeV K= .00367 n=3.620 1.5 4 8 2,21 S87 29 1.3 24 2314 179 U1 B4 3.0 & 0 M 10200 . 8 2 1.3 4
VC(RINT)= 20.4 MeV 12,0 48 47 2,31 00 3.0 7.2 25 238 1655 .2 N.é N9 8 0 M 101,93 )1 8 2 13 4
FISSION-TKE= 142, MeV 3.0 52 51 250 425 3.4 49 27 B4 NS 2.0 85 755 52 0 4 9 180 ) 9% L4 S5
ASYMM. FISSION-TKE= 14, MeV 40 S5 T8 249 648 3.2 b6 B 2023 20600 2.4 5.9 %8 5 ¢ 14 8 L7 1025 15 S
15.0 60 59 2,88 671 3.3 A4 N M7 AM N3 3.8 7.9 & 0 14 8 1.6l 1,10 27 8.5 S
L.1QUID DROP PARAMETERS: 160 o4 63 3.08 69 3.4 62 31 299 203 2.4 2.0 788 M 0 15 8 1.8 L 11 28 L6 &
GAMMA= 0.888 MeV/fmex2 PROX-FACTOR= 11.45 MeV 1,0 88 67 321 M5 35 40 33 2671 273 20.8 204 M6 88 0 15 7 L& LM B L b
L=RLD= 84 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 48.37 MeV/ZI##2 18.0 7z 71 3.4 T3 346 59 A 293 195 19.5 19.1 80.3 72 [ 2t 7 L4 1,12 % 1.7 b
19.0 76 74 345 TS 37 5.7 B B9 1855 183 17.9 #0.9 T 0 15 7 4.¥% 1,12 R 1.7 7
MASS EXCESSES [MeV/c##2]: 2.0 8 78 3.8 T 3.8 5.6 37 3042 102 17.2 169 814 & 0 15 6 1.3t 2,13 B 1.8 7
PROJECTILE: 2.4 TARGET: -28.46 2.0 100 98 4.80 8% 43 5.0 42 23 1407 13.4 13.f 83.3 100 o 15 6 1,13 2,46 3% 2.0 8
COMPOUND NUCLEUS: -24.9 30,0 120 118 5.77 983 47 45 48 3390 1174 10.9 10.7 845 12 0 15 S t.01 2,18 45 2.2 10
FUSION RELATED PARAMETERS! 3.0 140 137 4.73 1031 5.1 42 52 M 1007 9.2 9.0 €5.4 140 0 15 509 3.2 51 23
R-BARRIER=10.23 fm V(RE)= 20,5 MeV 40.0 160 157 7.89 1104 5.4 3.9 S& F12 681 8.0 7.8 8.0 &0 0 15 4 085 3.4 5 25
G-VALUE= ~1.4 MeV 45.0 180 176 8.65 1172 5.8 3.7 &0 2 73 7.0 69 8.5 180 0 15 4 080 3.2 6 2.6
L-CRITICAL= 28, 5.0 200 196 9.81 1237 6.0 3.5 o4 302 704 6.3 6.2 86.8 200 0 18 4 075 4.9 67 28
L 2 T T P Ty Y oS ¥ 2
# 30 4 He on 208 Pb 4 He on 208 Pb 4 He on 208 Pb
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY By ELAB ECH ECH/C v k ETA LMAY SGMAR SGFUS QP-CN GP-LP QP-LT EP-OP ET-AT EPONX ETA’ TAU E-ER EN—EN TEBP MLT
1.0 4 4 019 173 0.9 258 0 0 0 180.0 180.0 0.0 0 4 0 0000 0.0 000 0
ATOMIC NUMBERS: 2ZP= 2. 2T= 82. 2C= 84.(FPo} 20 8 803 24 1,2 183 0 0O 010001800 00 0 O 0 0000 0. 0 0 00 O
NEUTRON NUMBERS: NP= 2, NT=126. NC=12%. 30 12 12 05 29 L5 9 0 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 ¢
40 16 16 075 W 17 129 0 0 010001800 00 O O 0 0 000 0. 0 0 00 O
AP#%1/3= 1,587 AT*##1/3= 5,925 45 18 18 084 37 1.8 122 0 O 018001800 00 0 O 0 0000 0 0 0 00 O
REDUCED MASS NUMBER= 3.92 AP+AT=AC=212.
50 20 2 094 3 ¥ 15 ¢ 0 0 180.0 180.0 0.0 0 0 0 0000 00 000 0
INTERACTION RADIUS RINT=11.25 fm RO= 1.50 fm S5 2 2 1,03 45 20 1.0 4 177 88 142.1 1414 (9.0 21 1 13 &4129 0 5 11 07 2
60 24 24 142 44 21 105 8 551 360 106.9 105.9 385 23 I 13 R &® 051208 2
MATTER HALF-DENSITY RADII [fml: 65 2 2 1,22 M 2.2 101 10 849 591 88.6 €75 457 26 0t 14 A 474 0. 513 0.8 2
CP= 1.2%1 CT= 4.82 CT+CP= §.03 C= 1.03 720 28 1.3t 4% 23 9.8 12 3097 788 783 753 51.8 77 1 14 20 3% 1. 6 14 0.9 2
EQUIVALENT SHARF SURFACE RADII L[fml: 75 0 29 340 4 2.4 94 14 1N% 959 47.3 6.3 Se.4 29 3 M B 3N ), b5 15 09 2
RP= 1.78 RY= 6.96 8.0 32 31 1,50 489 2.4 9.1 16 1493 1107 40.2 9.3 %9 3 1 14 16 312 1. 6 16 1.0 2
8.5 4 I L N6 25 8.9 17 1653 128 544 537 2.7 B 1 W 15287 1617 1O 3
COULOMB RADII [fm]: 9.0 3% 3B 1469 519 2.4 8.4 18 1795 1356 50.0 #9.2 5.0 3 0 14 13 2.4 3.7 1B LO 3
RCP= 1.7C RCT= .66 RC=RCP+RCT= 8.346 95 ¥ P LMW 53 24 8.4 20 1921 143 .1 853 &9 B 60 M 12 1, 7L O3
BSS-COULOMB POTENTIAL (MeV1: 0.0 40 39 1.87 547 27 8.2 28 2V 196 42.8 2.1 8.6 & 0 14 12 2.3 4, 7 19 1.4 3
VC r)=1.438%ZP*2T/r for rDRC 10.5 42 4 197 %6t 28 6.0 2 AB 143 2.9 39.2 70.0 42 0 4 11 2% 1,82 t1 4
VC(r )mVO-Kur#%n for r<RC 1.0 M 43 206 54 28 7.6 23 227 174 35 W8 N3 M 0 14 1t 214 1, 82 1.2 4
Vo= 35.97 MeV K= ,00347 n=3.632 1.5 % 45 215 7 29 1.6 M4 B0 1792 5.3 Kb 724 & 0 14 10 206 1. 8 20 1.2 &
VC(RINT)= 21,0 MeV 120 48 47 2.5 &0 3.0 7.5 25 287 1857 3.3 R.7 7133 8 0 14 10197 1. 8 2 1.2 4
FISSION-TKE= 149. MeV 13.0 52 51 243 65 33 .2 7 22 1972 %0.0 295 Bo S [T 9 184 1. 9 M 1.3 4
ASYMM. FISSION~TKE= 14. MeV 140 55 S5 262 M8 3.2 69 B 2635 2071 27.3 268 763 B [} L7 11025 13 S
15.0 &0 %9 2.8 &M 33 47 N M A Bt N6 TS5 W 0 15 8 1.4 1,10 2% 14 5
LIQUID DROP PARAMETERS! 16,0 &4 43 3.00 69 34 45 2 260 202 8.1 27 WA M4 0 15 8 1.5 1.3 2B L4 b
GAMMA= 0.879 MeV/fm#%2 PROX-FACTOR= 11.37 MeV 17.0 68 47 3.18 715 3.5 4.3 3B 2895 2146 21.5 211 M2 48 0 15 8 1.9 {11 29 L5 &
L-RL.D= 87 (ROTATING LIGUID DROP LIMIT)
STIFFNESS PARAMETER C= 48,32 MeV/Z#%2 18.0 72 71 3.37 7% 36 b0 M 62 207 20.1 19.7 0.0 72 [ 1 7 1.8 1,12 B 1.5 &
9.0 76 75 3.5 7% 37 59 3} W22 1920 18.8 18.5 80.6 76 ¢ 15 7548 1.12 31 L& 7
MASS EXCESSES [MeV/c##2]t 20 80 7375 7% 38 58 37 W/ 1824 17.8 17.4 8.1 & 0 15 7 L8 1,13 B 1.6 7
PROJECTILE: 2.4 TARGET: -19.5 25.0 100 98 4.48 849 4.3 5.2 43 N7 1459 13.8 13.5 831 100 0 15 6 115 2,16 39 1.8 9
COMPOUND NUCLEUS? -7.é 3.0 (20 116 S5.62 953 4.7 47 48 3M07 1216 (1.2 11.0 844 120 [ ) 5 102 218 4 20 10
FUSION RELATED PARAMETERS? B0 0 137 46,55 1031 5.9 44 53 3500 1042 9.5 9.3 853 140 o 15 509 22 % 2.2
R-BARRIER=10.33 fm V{(RB)= 21.0 MeV 0.0 180 157 7.4 1104 54 41 57 Iy %12 8.2 6.1 5.9 180 ¢ 15 408 32T 2.4
Q-VALUE= ~7.4 MeV 45.0 100 177 8.43 1172 5.8 3.8 &1 32 816 7.2 7.1 8h.4 190 0 16 4 081 3.2 & 25
L-CRITICAL= 28, 50.0 200 19 9.3 1237 &4 3.7 &S WA 79 65 6.4 868 200 0 16 4 076 3.2 & 27
MeV/u MV My — MV/ic tiia — K wb b der dey dey NV MV eV — ars MV HeV- MV —

PePROJECTILE T=TARGET O=CONPOUND OR DINUCLEAR SYSTEM QP=QUARTERPOINT CMsCENTER OF MASS LaLAB BEAN A He
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

TS 35 3 U 36 36D I I J A I I NI AW 6NN

# 31 4 He on 209 Bi 4 He on 209 Bi 4 He on 209 Bi
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/u ELAB ECN ECNAC » k  ETA  LMAX SCMAR SOFUS GP-CM OP-LP OP-LT EP-QP ET-OT EPQMX ETR’ TAU  E-ER EN—EN TEMP MALT
1.0 4 4 019 173 0.9 2.t 0 0 0 180.0 180.0 0.0 0 0 [ 0000 0.0 0 00 0
ATOMIC NUMBERS: ZP= 2. IT= 83. IC= 85.(At) 2.0 8 8 0.7 24 1.2 185 o 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 o
NEUTRON NUMBERS: NP= 2., NT=126, NC=128. 30 12 12 0.5 29 1.5 151 ¢ 0 0 180.0 180.0 0.0 0 0 0 0000 0 0 000 0
40 16 16 074 3 L7 131 0 0 © 180.0 180,0 0.0 0 0 0 0000 0 0 0 00 0
AP##1/3= 1.587 AT*#*1/3= G.934 45 18 I8 0.83 3%7 18 123 O 0 018001860 0.0 O [ 4 6 000 0 ¢ ¢ 00 ¢
REDUCED MASS NUMBER= .92 AFP+AT=AC=213.
SO0 2 22 093 3 LY (L7 0 0 0 180.0 180.0 0.0 0 0 (1] 0000 0.0 000 O
INTERACTION RADIUS RINT=11.246 fm RO= 1.50 fm §5 2 2 .02 %5 2.0 111 3 12 511503 149.7 149 2 2 13 8214 0.5 Y 07 1
60 24 24 L1l 424 2.1 107 7 507 327 110.2 109.1 4.9 23 H 13 3% 681 0.5 12 08 2
MATTER HALF-DENSITY RADII [fml: 65 26 26 1L.20 Mt 2.2 10.3 10 810 560 90.8 89.7 Mé 2B 1 4 B e . 5 13 0.8 2
CP= 1.21 CT= 6.83% CT+CP= 8.04 £= 1.03 7.0 2 27 1,30 458 2.3 9.9 1z 1062 760 78.0 76.9 S5L.0 2 14 21 403 1, b6 14 09 2
EQUIVALENT SHARP SURFACE RADIT Lfml: 7.5 30 29 439 474 2.4 2.5 M 1277 933 686 1.6 5T B i M4 18 352 . 6 15 0.9 2
RP= 1.78 RT= 6.%7 8.0 2 3 148 489 2.4 9.2 14 1464 1085 H1.4 0.4 59.3 31 1148 16 3.6 5. b 16 09 2
85 H# R LY W A5 9.0 17 téz6 {219 W6 HT 22 B o4 15 2% 1. 6 17 10 3
COULOMB RADII [fml: 9.0 3% 35 1.7 519 2.6 87 18 {770 138 50.8 50.0 46 3B ¢ 14 4 269 1.7 18 1.0 3
RCP= 1.70 RCT= 6.68 RC=RCP+RCT= &, 38 9.5 38 37 L7 5383 2.6 8.5 20 1898 444 4.9 6.1 bh6 B 0 ¥ 13 282 7 18 1.1 3
BSS~COULOMB POTENTIAL [MeV1: 10.0 40 39 1.85 S47 2.7 8.3 21 2012 1540 43.5 42.7 8.3 M 0 14 12 238 1, 7 19 .1 3
VC({r)=1.43G#ZP*#ZT/r for r>RC 10.5 42 4 1% S6l 2.8 8.1 2 2115 1626 40.6 39.9 9.7 &2 0 4 12 2,2 1. 8 20 1.4 3
VC{r)=YO-K#r#4n far r<RC 1.0 44 43 2,08 514 28 1.9 B 2208 1705 3.0 37.4 7.0 M 0 M4 11 215 1 8 M 1.2 4
VO= 346.31 MeV K= 00339 n=3.4644 11.5 4 45 213 587 29 L7 4 293 1777 $H.8 #/B2 721 & 0 M 11 2206 1, 82 1.2 4
VC(RINT)= 21.2 MeV 120 48 47 22 00 3.0 L5 25 2370 1843 RW.8 W.2 7131 48 0 45 10 198 1. 8 22 1.2 4
FISSION-TKE= 152, MeV 13,6 52 51 241 &% 3t 1.2 27 B/06 190 X4 B9 748 52 [ g L8 t07 % 13 4
ASYMM. FISSION-TKE= i4. Mev 46 5 55 2.5 &8 3.2 7.0 2B 2622 060 2.7 7.2 7.2 5 0 15 g 174 1.10 5 1.3 5
15.0 60 59 278 471 3 b7 N 2722 s B4 K9 7.3 &0 [ 3 8 1.6 110 26 1.4 5
LiqUID DROP PARAMETERS: 16,0 & &3 2.9 694 3.4 65 3t 10 222 3.5 28.0 718.3 4 [t 8 1.% (.11 B 14 S
GAMMA= 0,283 MeV/fm¥#2 PROX-FACTOR= 11.42 MeV 17,0 68 67 315 TS 3.5 63 35 2886 2161 21.8 20.4 79.1 68 [ -} 8 1,50 L. 11 2% 15 ¢
L-RLD= &3 (ROTATING LIGUID DROP LIMIT)
STIFFNESS FARAMETER C= 4,32 MeV/Z##Z 18.0 72 7 3B 7% 36 62 M 2954 2041 20.4 2.0 9.8 72 0 15 7 14 1012 30 15 6
19.0 76 75 352 TS 37 6.0 36 3014 1933 191 187 .5 T 015 7 L8 112 3t L6 6
MASS EXCESSES [MeV/c##2]: 2.0 8 78 3.70 7% 3.8 5.8 37 068 1837 18.0 17.6 81.0 80 ¢ 15 78 L13 B L T
PROJECTILE: 2.4 TARGET: -16.5 25.0 100 98 4.63 89 4.3 5.2 43 327z 1469 13.9 13.7 3.0 100 [ b 115 216 3% L8 8
COMPOUND NUCLEUS: 6.2 2.0 120 118 5.5 953 A7 4.8 48 305 1224 11.4 11.2 843 120 4 15 S5 103 2,18 4 2.0 10
FUSION RELATED PARAMETERS: 35,0 140 137 &6.48 1031 St A4 53 3500 1049 9.6 9.4 #5.2 10 o 15 S 094 2.2 5 22
R-BARRIER=10.34 fm V(RRB)= 21.3 MeV 40.0 160 157 7.41 (104 S.4 A} 57 /W0 918 8.3 8.2 8.8 & [t 4 0,87 3.4 55 2.4
O-VALUE= -7.8 MeV 4.0 180 177 8.33 1172 5.8 39 61 W23 #16 7.3 7.2 8.3 180 [T 4 081 3.2 81 25
L~CRITICAL= 28&. 0.0 200 19 9.26 1237 4.1 3.7 65 3666 734 b6 6.4 367 200 0 16 4076 3.2 & 2.7
L T T R T TR Y Y ST
# 32 4 He on 238 U 4 Heon 238U 4 He on 238 U
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/y  ELAB ECH ECH/MC e k  ETA  LUMAX SGR SGFUS OP-CN QP-LP OP-LT EP-OP ET-QT EPOMX ETA” TAU E-ER EN—EN TEWP MAT
1.0 4 4 0.7 173 0.9 8.0 0 0 ¢ 180.0 180.0 0.0 ¢ ¢ 0 0006 0.0 000 ©
ATOMIC NUMBERS: ZP= 2. 2IT= %2, IC= 94.(Pu) 20 3 § 0.34 24 1.2 205 0 @ 0 180.0 180,0 0.0 0 0 0 ¢ 000 0.0 000 O
NEUTRON NUMBERS: NF= 2. NT=146. NC=148. 3.0 12 12 0.52 2% 1.5 187 0 0 0 180.0 180.0 0.0 0 0 0 0 000 0 0 000 O
4.0 16 16 0,89 3M L7 M5 ¢ 0 0 180.0 180.0 0.0 0 0 [ 0 000 0.0 000 0
AP%%1/3= 1,587 AT%1/3= (&.197 45 18 18 0.77 37 1.8 137 O 0 0 180.0 180.¢ 0.0 0 0 0 00600 0.0 000 O
REDUCEL MASS NUMBER= 3.93 AP+AT=AC=24%Z.
S.0 20 20 0.8 387 L9 130 0 0 0 180.0 180,06 0.0 [ 0 0 0 000 0.0 0 00 O
INTERACTION RADIUS RINT=11.55 fm RO= 1.48 fm S5 2 2 0.9% 45 2.0 124 0 0 0 180.0 180.0 0.0 4 0 0 0000 0.0 000 0
&0 24 24 1,03 424 2,1 118 4 182 96 142,0 1414 19,0 23 1 4 691273 0. S 12 0.8 2
MATTER HALF-DENSITY RAOIT [fml: 65 26 2 1.12 41 2.2 1LA4 8 543 36! 108.9 1080 35.6 25 I 4 %5 63 6 513 08 2
CP= 1,21 CT= 7.146 CTH+CP= .38 L= 1.04 7.0 % 2% 1.0 458 3 (Lo 11 835 587 91,1 %0.2 M4 27 1 27 483 0. 6 14 0.9 2
EQUIVALENT SHARF SURFACE RADII L[fml: 7.9 30 30 1.29 474 24 0.6 13 1083 784 79.0 78.1 50.5 B I 14 2 404 0. 615 0.9 3
RP= 1.78 RT= 7.30 8,0 32 31 1,37 489 2.4 10,2 15 129 95 70,0 &9.1 55.0 3t 1 15 20 3,55 1. & 16 09 3
85 34 33 1.4 S5 2. 9.9 16 1482 1107 43.0 2.1 S8.5 B H 15 18 320 3. 7 16 1.6 3
COULOMB RADII [¥ml: 9.0 3% B LW 519 26 %7 18 144 1242 57.3 5.5 1.4 0B 1 15 %6 29 1.7 47 L0 3
RCP= 1.70 RCT= &.98 RC=RCP+RCT= 2,58 %5 B ¥ LA 5B 27 9.4 19 1792 132 S2.6 5.8 837 B O 15 13 273 L 7 18 Lo 4
HSS~-COULOMB POTENTIAL [MeV1: 10,0 4 39 172 547 2.7 9.2 20 1923 (471 48.6 41.9 85.7 & ¢ 15 14 2% 1.7 19 L1 4
VCUr)=1.43842FP*2T/ far r>RC 10.5 42 4 1.80 5t 2.8 8.9 2t 2040 1569 45.2 M4.5 7.4 A2 0 15 13 242 i, 8 19 1.1 4
VC(r)=VO-K&r%%n for r<RC 1.0 4 4 1.8 54 2.9 87 23 2147 1453 42.3 #.6 88,9 M 6 15 13 230 t. 8 X Lt 4
VO=  38.7& MeV K= ,00287 n=3.683 1.5 4 45 197 587 29 85 24 283 (1740 3.7 Wi 7.1 M ¢ 15 12 219 L. 8 20 1.2 4
VOC(RINT)=  22.9 MeV 120 48 47 2.06 600 3.0 &4 25 2332 1815 37.4 369 7.3 48 0 18 2 210 1. 8 2 1.2 5
FISSION-TKE= 174, MeV 3.0 52 S5t 2283 6% At 8.0 27 2487 1947 3.6 W 72 82 ¢ 15 L9 1. 9 B L2 5
ASYMM. FISSION-TKE= 14. MeV 1.0 56 S5 2.40 648 3.2 7.7 28 2620 2060 30.5 3.0 74.7 S 0 15 10 1.8 1. 10 24 L3 &
15.0 & 59 2.58 671 3.3 N5 30 223 2% 27.9 2.5 7.0 &0 0 15 10 L2 11 2% 1.3 b
LIGUID OROP PARAMETERS: 16.0 o 83 2.75 694 34 7.2 2 BB 24 5.8 5.3 770 s 0 15 9 164 L1127 14 b
GAMMA= 0,267 MeV/fm##2 PROX~FACTOR= 11.30 MeV 170 68 67 292 M5 35 7.0 3R X2 2320 2.9 2.5 M.t 68 0 15 9 L% L1l 2B L4 7
L~RLD= 77 (ROTATING LIQUID DROF LIMIT)
STIFFNESS FARAMETER C= 48.20 MeV/ZI##l 180 72 7 309 7% 3T L& XI5 2998 2% 2.3 2,9 189 N2 [ ) 8 L% 1,12 2 1.5 7
19.0 76 75 326 TS 3.8 b6 36 T 2409 20.9 2.6 .6 T [ 1 8 LM 1,12 3 1.5 8
MASS EXCESSES [MeV/c##z]: 2.0 80 79 3143 T 3.8 &5 T 329 2004 19.7 19.3 80.2 80 0 15 8 1,39 1.3 2 16 8
PROJECTILE: 2.4 TARGET: 47.2 2.0 100 98 429 89 43 5.8 4 32 1603 15.2 149 2.4 100 0 15 7 L8 216 38 1.8 10
COMPOUND NUCLELIS: 54,9 0.0 120 118 5,15 953 4.7 5.3 49 3515 133 124 12.2 3.8 12 0 16 b 1,06 218 43 L9 12
FUSION RELATED PARAMETERS: .0 140 138 601 1031 5.1 4% 54 323 1145 10.4 10.3 BA.B 140 o 1 5097 221 4 21
R-BARRIER=10,61 fm VI(RH)= 23.0 MeV 4.0 140 57 487 104 5.4 46 58 I 1002 9.0 89 8.5 140 ¢ 16 5 0.8 2.2 54 2.2
Q-VALUE= -5.2 MeV 5.0 180 177 7,73 172 5.8 43 62 35 80 7.9 7.8 8.0 180 [T S 0.83 3.2 5 2.4
L~CRITICAL= 30, 0.6 200 197 8.58 1207 6.1 41 66 3B 901 7.4 7.0 86.4 200 [ 1 4 079 3.29 65 25
MeV/u MeV MV - MeV/c /i — 4 b o des  des des MeV MeV Me¥ -~ nes  MeV MeV- MNeV ~

P=PROJECTILE T=TARGET C=COMPOUND OR DIMJCLEAR SYSTEM GP=CUARTERPOINT CM=CENTER OF MASS L=LAB BEAN 4 He
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BB AU I I U e BT I I A2 A6 T TP B B I W

# 33 9 Be on 12 C 9Beon 12C 9Beon 12€
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/u BAB ECH EDVVC & ETA  LMAX SBIWR SGFUS UP-CN GP-LP  OP-LT EP-OP ET-QT EPOMX ETA’ TAU  E-ER EN—EN TEWP MAT
1.0 9 S L17 39 L1 38 3 M5 285 9.2 57.8 Al4 4 5 0 10 938 4 0 030 13
ATOMIC NUMBERS: ZP= 4. ZT= &, ZC= 10.(Ne) 20 18 10 24 TS0 L6 27 9 19 %2 N7 18.2 M2 17 1 0 43R 7.0 033 1t
NEUTRON NUMBERS: NP= 5. NT= &. NC= 11, 30 27 15 350 673 1.9 22 13 1600 1188 19,2 11.0 90.4 2% 1 0 3 242 1,0 0 346 1
40 3 20 4467 T8 22 L9 16 1716 1270 138 V.9 1 0B 1 0 220 ¥ 0 039 2
AP%%#1/3= 2,080 AT#%1/3= 2.289 45 4 28 52 &5 24 1.8 17 178 1129 121 &9 8B40 4 0 0 2 1.8 15 O O 40 2
REDUCED MASS NUMBER= $.14 AP+AT=AC= 21.
S0 45 2 584 80 25 1.7 18 1782 1016 10.8 4.2 846 &S [ ) 2 L4 1,05 12 4t 2
INTERACTION RADIUS RINT= 7.84 ¢m RO= 1.7% fm S5 %0 28 642 M2 246 L6 19 195 24 9.7 55 8.2 & [ 2 Lok 19, 6 18 42 2
&0 ¢ 31 700 93 2.8 1.5 20 184 847 88 5.0 85.6 54 0 48 2 186 2t 7 2 A4 2
MATTER HALF-DENSITY RADII [fml: &5 5% 3’ NS 92 29 1S 21 1839 781 8.1 44 80 0 % 2 L BTN AS 2
CP= 1.85 CT= 2.12 CT+CP= 2.97 C= 0,.9% 7.0 83 3% 818 1030 3.0 1.4 2 1852 726 1S5 43 843 &3 o 8 2 1483 N 8 27 46 2
EQUIVALENT SHARP SURFACE RADII [fm): 7.5 48 39 8.76 1066 3% 14 23 1863 477 2.0 4.0 8.5 &7 ¢ N 1 1,37 5. 8 2% 47 3
RP= 2.29 RT= 2.52 80 72 M 9.3 1100 3.2 1.3 24 1872 &35 45 37 &8 T2 0 B 1 1.8 2. 9 31 48 3
85 77 MM UF W3 LI M 180 597 &1 35 870 % [ 1 1.8 28 9 3 49 23
COULOMB RADII [fm): 9.0 8 A 10,5t 1148 3.4 1,3 25 1897 Se4 5.7 3.3 8.1 8l [ ] P24 .10 %5 S0 3
RCP= 2.22 RCT= 2.51 RC=RCP+RCT= 4.73 9.3 85 491109 1200 3.5 1.2 2 184 5% 54 31 9.3 6 0 & 1 L21 3110 37 51 3
BSS-COULOMB POTENTIAL [MeV]: 10.0 90 51 1L.68 1232 3.6 L2 27 1897 508 S 2.9 €.4 % [ 11,17 310 3% 52 3
VC(r)=1.438#ZP#2T/r for r>RC 10.5 95  S412.26 1262 3.6 1.2 27 1904 484 49 2.8 876 WM 0 & 1 1L 3511 053 3
VC(r)=V0-~-Ker##n for r<{RC 1.0 9% 7128 1292 37 11 28 1908 &2 46 2.7 8.7 9% 0 & 1 L3 3611 42 5.4 3
Vo=  10.26 MeV K= 046457 n=2.4463 1.5 104 59 13.43 1321 3.8 1.1 29 1912 441 44 2.5 67.8 108 0 & 1 1L.07 38,12 M4 55 3
VC(RINT)= 4.4 MeV 12,0 108 42 14.01 1350 3.9 L1 29 1916 4R 42 2.4 919 108 0 &8 1 106 4.12 45 5.5 3
FISSION-TKE= 26, MeV 13.0 117 471508 1405 4% 1.0 3 P2 I 39 22 8.0 117 o 7 1 1,02 8.13 857 3
ASYMM. FISSION-TKE= 25. MeV 00 126 7216.3% 1459 42 1.0 32 1927 I 3.4 21 882 1% 0 1 0.9 4. 14 51 5.9 3
15.0 135 7717.%2 1S11 44 1.0 3B 1931 3B 34 L9 883 13 0o n 1 0. 47.15 5% 6.0 4
LIGUID DROP PARAMETERS? 16.0 14 82 18,69 1581 45 0.9 M4 1934 317 3.2 L8 88.4 1M o 8 1091 50.16 57 6.2 4
GAMMA= 0,948 MeV/fm##2 PROX~-FACTOR= 11.77 MeV 17.0 153 67 19.85 1607 46 0.9 35 1997 28 30 1.7 885 53 0 & 1 088 S3.16 60 64 4
L-RLD= 21 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 37.13 MeV/ZI#x2 18.0 182 932102 1456 4.8 0.9 37 (M0 2 2.8 1.6 8.4 182 0 & 1 0.8 956,17 &3 &5 4
19.0 171 982249 1702 49 0.9 3B 192 247 2.4 1.5 8.7 1N [ 1083 39.18 & 6.7
MASE EXCESSES [MeV/ca#2]: 2.0 180 103233 1747 5.0 0.8 3 194 254 25 1.4 887 180 [ ) 1 081 42,19 68 &8 4
PROJECTILE: 11.4 TARGET: 0.0 5.0 25 1292920 1985 546 0.8 43 1951 28 2.0 14 9.0 25 ¢ 104 1 672 3.2 81 7.5 35
COMPOUND NUCLEUS: -7.4& 20.0 270 154 35.04 2045 4.2 0.7 48 1954 149 1.7 0.9 €9.2 20 0 17 1 0,46 85.27 3 81 5§
FUSION RELATED PARAMETERS: 35.0 315 180 40,88 2320 4.7 0.4 52 1956 145 1.4 0.8 89.3 IS 0 1% 1 0,61 9. 31104 8.7
R-BARRIER= 7.23 fm V(RB)= 4.2 MeV 40.0 30 205 45,72 AR 7.1 04 B 1957 127 1.2 0.7 8%.4 3 0 12 1 057 103, 5115 9.3
@-VALUE= 18.9 MeV 45.0 405 2315255 247 7.5 0.4 59 1998 112 1.1 O.b 89.4 M5 0 154 10,53 114, 3B 1% 9.8
L-CRITICAL= 13. 0.0 450 2579839 273 8.0 0.5 62 195 101 1,0 0.6 89.5 450 0 166 1 0,51 128, 42 13 10.3
L T R Ay e Xt e et L e X Lt sl
# 34 ¢ Be on 16 O 9Beon 160 9Beon 160
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/u EAB ECM EQWVMC » & ETA  LMAX SGMAR SGFUS QP-CM QP-LP OP-LT EP-QP ET-UT EPQNX ETA’ TAY E-ER EN—EN TEWP MAT
1.0 9 6 101 3 13 S0 0 0 0 1800 180.0 0.0 0 0 0 0000 0 0 000 0
ATOMIC NUMBERS: 2P= 4. IT= €. IC= 12.(Ms9) 20 18 12 203 S0 1.8 34 10 12583 900 B3 4.7 0.8 1% 2 0 S 3 4 0 033 1
NEUTRON NUMBERS: NP= 5. NT= 8. NC= 13. 30 27 7 304 673 2.2 2.9 M4 1976 1180 2.8 144 8.6 2% 1 0 42% 9 0 0346 2
4.0 3% B3 405 718 25 25 18 1728 1319 362 10.4 819 B 1 0 3211 12,0 0 38 2
AP#%1/3= 2,080 AT**1/3= 2,520 45 4 26 A5 BX 27 24 19 177 1297 142 91 29 W 1 8 3 L9 139 13 39 2
REDUCED MASS NUMBER= 5.76 AP+AT=AC= 25.
S0 45 29 5.06 870 2.8 22 2 1815 1133 12.6 8.1 8.7 45 [ 3 1.8 5. 5 17 40 2
INTERACTION RADIUS RINT= &.09 fm RO= 1.76 fm S5 50 R &% 92 30 21 2 184 1030 1.3 7.3 A3 & 0 42 2 1L72 th. 6 20 42 2
60 W35 4,08 993 31 21 23 1871 94 10.3 4.6 848 54 0 43 2 143 17, 7 28 A3 3
MATTER HALF-DENSITY RADII [fm): 65 59 37 458 992 3.2 2.0 4 1892 €11 94 460 853 B 0 45 2 1.5% 19. 7 % 44 3
CP= 1.85 CT= 2.42 CT+CP= 4.27 C= 1.05 7.0 63 40 7,09 1030 3.3 1.9 25 1910 HN? 87 5.4 &6 & 0 & 2 149 0.7 8 45 3
EGQUIVALENT SHARP SURFACE RADII [fml: 75 48 43 7.0 1066 3.5 1.8 2 1925 75 8.1 52 8.0 &7 [ 2 2 .43 2. 8 0 46 3
RP= 2.29 RT= 2.78 8.0 72 & 810 1101 36 1.8 27 1938 708 7.4 48 8.2 T2 LI 2 4,3 8,8 3 47 3
85 77 49 841 11B 317 LT 2B 1950 &b 7.0 A4S 865 W 0 50 2 1.8 2% 9 33 48 3
COULOMB RADII [fm): 9.0 81 52 %11 188 328 L7 29 1%0 &2 &7 43 87 8t 0 2 217 » 9B ALY 3
RCP= 2,22 RCT= 2.78 RC=RCP+RCT= 5.00 95 85 55 942 1200 39 4 X M8 5% 43 A0 &9 &S ¢ 53 2 LB .10 X 50 3
BSS-COULOMB POTENTIAL [MeV]: 100 90 S810.13 1232 4.0 1.6 31 1976 S6 40 3.8 §7.0 W [ 2 4,2 8.10 B 5.t 3
VC(r)=1.43842P*IT/r for r>RC 105 95 601063 1262 41 1.6 31 1983 $39 5.7 3.6 81,2 9 [} 2 419 N.10 40 5.2 3
VC(r)=V0-K#re#n for r<{RC 1.0 99 631014 1292 &2 15 2 199 SIS S4 35 &.3 » [ 274 2 116 3111 42 5.2 3
Vo= 12,89 MeV K= .06614 n=2.498 1.5 104 66 11,65 1321 43 15 3 1995 492 5.1 3.3 8.4 18 0 S8 2 143 311t 43 5.3 4
VC(RINT )= 5.7 MeV 120 1068  46912,15 1350 4.4 1.5 34 2000 472 49 3.2 975 108 0 5 2 1,00 33,12 45 5S4 4
FISSION-TKE= 27. MeV 13,0 17 751347 M5 &S5 L4 35 2000 4B A5 29 &7 117 0 & 1 106 35.13 48 5.6 4
ASYMM. FISSION-TKE= 24. MeV 140 124 811418 1459 A7 1.3 37 016 44 42 27 819 12 [ 2 1 .01 3813 50 5.7 4
15.0 135 861519 1511 49 L3 3B 2023 377 39 25 880 1B 0 & 109 4.14 53 5.9 4
LIGUID DROP PARAMETERS: 16,0 14 921620 1561 5.0 1.3 39 2028 34 3.7 2.3 8.2 M 0 &8 1 094 #4415 5 61 4
GAMMA= 0.94%9 MeV/fm##2 PROX~-FACTOR= 12.51 MeV 170 183 98 17.22 1609 5.2 1.2 M 2033 33 34 22 8.3 153 0o n 1091 M. 16 59 62 §
L-RLD= 25 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 33.21 MeV/Z#%2 18.0 162 104 18.23 1686 5.3 1.2 42 2037 314 3.2 2.1 8.4 62 0B 1 0,89 47.16 &1 64 S
19.0 171 109 19,24 1702 5.5 1.2 43 200 298 31 2.0 8.5 N 0 75 1 0.8 49.17 &4 65 S
MASS EXCESSES [MeV/c¥x2]3: 20.0 180 115 20.25 1747 S.6 L1 M4 204 283 2.7 1.9 88.5 180 o 77 1 000 5218 & &6 S
PROJECTILE: 11.4 TARGET: -4,7 B0 25 MBR IS 63 L0 % 208 26 2.3 1.5 8.8 25 0 107 6.2 7 7.3 &
COMPOUND NUCLEUS: -15.8 0.0 270 17330.38 2145 49 0.9 S5 062 188 1.9 1.2 8.0 270 [ 1 068 74,26 % 7.9 6
FUSION RELATED PARAMETERS: 35,0 35 2023/ 20 2.5 0.9 5% 208 1 L6 11 8.2 A5 0 107 1 0.3 82, 29101 85
R-BARRIER= 7.44 fm V(RB)= S.6 MeV 0.0 30 230 40,51 2483 80 0.8 o4 2065 {41 1.4 0.9 99.3 30 6 1b 1 0% €. 3B 5.0
G-valLUE= 22.4 MeV 450 #5 2594557 23 85 0.8 48 A7 125 1.3 0.8 894 48 0 15 1 0% #3712 95
L-CRITICAL= 16é. .0 450 28850.6% 27683 8.9 0.7 M 2073 113 L1 0.7 8.4 &0 0 1A 1 0.2 104, 80131 10.0
HeViu KoV MV — MeVic 1m — X o b des des des MV MV MV — aes MoV HeV- MV —

P=PROECTILE T=TARGET C=COMPOUND OR DINUCLEAR SYSTEN QP=QUARTERPOINT CHeCENTER OF MASS LoLAB

9 Be



W. W. WILCKE et al. Heavy-Ion Reaction Parameters 421

TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

F BB U6 DT 20U U B T3 H I N A I A3 I 2 I3

# 35 9 Be on 27 Al 9 Beon 27 Al 9 Beon 27 Al
PARAMETERS INDEFPENDENT OF BOMBARDING ENERGY B./e ELAB EIM EDINC » k ETA LMAX SGWR SGFUS OP-CM QP-LP OP-LT EP-GP ET-QT EPOMX ETA’ TAU  E-ER EN—EN TEP MLT
1.0 9 707 338 15 82 o 0 0 180.0 180.0 0.0 0 0 0 0000 0 0 ¢ 00 ¢
ATOMIC NUMBERS: 2ZP= 4. ZT= 13. 2C= 17..(Ch 20 18 14 1.% S5 2.1 S8 11 993 709 56.7 43.4 617 IS 3 0 10 482 4 0 0 26 2
NEUTRON NUMBERS: NP= S. NT= 14, NC= 19, 320 27 N 2B L1 28 AT 17 M9 1126 3T B9 Mt 0B 2 0 4 29 6 0 029 2
40 3% 27 311 T8 30 41 2 173 104 2.1 166 B9 B 1 3 523 8 4 1431 2
AP#%#1/3= 2.080 AT#*1/3= 2,000 45 41 30 35 &5 31 3% 23 184 M3 19.2 144 80.4 ¥ ) B4 3247 9 51733 3
REDUCED MASS NUMBER= 4.75 AP+AT=AC= 3&.
50 45 3 3.8 80 33 37 25 1876 1A% 17.0 12.8 8.5 M I <] 4 202 10. 519 3.4 3
INTERACTION RADIUS RINT= 8.42 fm RO= 1.70 fm $5 S0 37 428 912 35 35 2 19 1323 152 1.4 8.4 & 3 4 L% 1. 6 21 35 3
60 S¢ 41 4467 93 346 3.3 28 197 1213 13.8 10.4 83.1 53 1 3 4 179 2, 6 3 36 3
MATTER HALF-DENSITY RADII [fml: 65 59 44 506 992 3.8 32 29 2002 119 124 9.5 63,7 8 1 % 4 L1 13,7 B 37 3
CP= 1.85 CT= 3.05 CT+CP= 4.90 C= 1.15 7.0 63 47 S5.44 1030 3.9 3.4 30 2031 1039 11.6 87 842 &3 0 ¥ 3 1.3 M. 7 27 38 3
EQUIVALENT SHARP SURFACE RADII [fm): 75 88 51 5.83 1066 4.0 3.0 I 205 970 10.8 8.1 846 &7 [ 315 15 7 2 39 3
RP= 2.29 RT= 3.35 80 72 94 622 1101 42 29 B 207 909 100 7.5 8.0 72 [ 4 3L k. 8 0 40 4
85 77 7 &b 11 43 2.8 N 97 8% 94 T 853 B 0 X 31,45 7. 8 X 41 4
COULOMB RADII [fm]: 9.0 81 41 7.00 1148 A4 2.7 [ 2114 808 8.8 4.6 856 81 [ 3L 18 9 B 42 4
RCP= 2.22 RCT= 3.32 RC=RCP+RCT= 5.54 9.5 86 64 2,39 1200 46 2.7 36 AW 6 83 4.3 58 & [ ) 3 1.3 19, 9 B 43 4
BSS-COULOMB POTENTIAL (MeV]: 10.0 90 68 7.78 1232 47 26 38 242 777 7.9 5.9 8.1 % [ 73 3L N 09 3B A3 4
VC(r)=1,438#2P#2T/r for r>RC 0.5 9% 71 8.7 1262 4.8 25 39 A% 693 1.5 5.6 8.3 N 0 8 3 .28 2.10 B 44 4
VC(r ) =V0~K#r ¥#n for r{RC 1.0 99 74 8.5 1292 4.9 25 & 2185 i 7.1 53 8,4 99 [ 3 L% 2210 39 A4S 4
Vo= 18,71 MeV K= 06170 np=2,591 1,5 104 78 8.94 1321 5.0 2.4 4 278 633 6,8 5.1 8.6 103 [ 3 L2 210 8 46 S
VC(RINT)= &.7 MeV 12,0 106 81 9.33 13%0 5.4 2.4 42 2183 406 6.5 4.9 8.8 108 0 45 3019 8.1 42 47 5
FISSION-TKE= 32, MeV 13.0 17 881041 05 5.3 23 M A% B/ &0 45 8.0 117 [ 2 L4 25,312 M &8 5
ASYMM. FISSION-TKE= 23, MeV 140 126 951089 M® S5 22 45 22 Sy 5.5 4t 8.2 i 0 4 2 1,09 27,12 &1 S0 5
15.0 135 10t 14.67 1511 5.7 2.t 47 224 485 5.1 3.9 8.4 B 0 4 2 1,05 .13 4 51 5
LIQUID DROP PARAMETERS: 16.0 144 106 12,44 1581 5.9 2.0 49 23 434 4.8 3.6 8.4 1M 0 5 2 1.02 .14 52 5.3
GAMMA= O, 9446 MeV/fm#u¥z PROX-FACTOR= 13.49 MeV 17.0 153 119 13.22 1609 &1 2.0 50 242 42 4.5 3.4 87,7 (S8 0 5 2 0.9 3214 54 5.4 ¢
L-RLD= 36 (ROTATING LIQUID DROFP LIMIT)
STIFFNESS PARAMETER C= 2Z8.40 MeV/Z#u2 18.0 162 122 14,00 1456 6.3 L9 S2 2250 404 4.3 32 8.9 &2 0 83 2 095 3415 57 5.6 b
19.0 171 128 14.78 1702 6.4 1.9 A 2256 3% 4.0 3.0 88.0 1N [ ] 2 0,93 36.16 59 57 &
MASS EXCESSES [MeV/cw%2]: 2.0 190 135 15.56 1747 6.6 1.8 55 262 33 3.8 9 &1 180 0 % 2 09 37.17 8 58 &
PROJECTILE: 11.4 TARGET: -20.6 5.0 25 169 19.45 1955 7.4 1.6 &2 284 1 3.0 2.3 885 225 0 82 2 0,80 45 20 72 b4 7
COMFOUND NUCLEUS: ~2b. 6 3.0 270 20323.33 245 81 1.5 48 2298 242 2.5 1.9 8.7 270 0 &8 z2 073 5,24 8 7.0 8
FUSION RELATED PARAMETERS: [0 35 W6 27,22 2320 8.7 L4 74 230B 27 21 1.6 889 315 ¢ B 1 0,67 59,21 92 1.5
R-BARRIER= 7.90 fm V(RB)= .6 MeV 40.0 360 270 31.11 2483 9.3 1.3 79 255 181 1.9 1.4 #9.8 30 [ 4 1 0.63 65, 30 102 8.0
a-VALUE= 17.3 MeV 45.0 405 304 35.00 2837 9.9 1.2 84 B0 161 1.7 1,7 89,2 5 [ ] 1 099 70, 34111 8.4
L-CRITICAL= 21, $0.0 450 33838.89 2783 10.4 1.2 89 234 145 1.5 1.1 89.3 450 0 & 1 0.5 78. 37 120 6.9
SEHF O S 38 35 I 9 3 A 3 36 0 A6 3 3 G663 36 2 3 4 3 36 36 36 3636 4 3 9 340 3 3 BN
# 36 # Be on 40 Ca 9 Beon 40Ca 9Beon 40Ca
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/v ELAB ECM ECN/WC P k  ETA  LMAY SGMAR SOFUS QP-CN OP-LP (QP-LT EP-QP ET-QT EPQMX ET4° TAU E-ER EN—EN TEWP MAT
1.0 ? 7 058 3 1.é {26 0 0 0 180.0 180.0 0.0 0 0 0 0 000 0. 0 000 ¢
ATOMIC NUMBERS: 2ZP= 4. ZT= 20. ZC= 24.(Cr) 20 18 15 116 T 23 89 8 51 B4 99.0 8.0 4.5 12 b 0 24 78 3.0 025 2
NEUTRON NUMBERS: NP= S, NT= 20. NC= Z5. 3.0 27 2 (74 473 2.8 7.3 16 1235 908 4.7 39.5 b4 M 3 4% M3 5 3 628 2
40 % 29 2R TH 32 63 2 1606 1220 320 2.3 740 M 2 2 8 272 b 4 14 3.0 3
AP®#1/3= 2.080 AT**1/3= 3.420 45 M B 2481 825 34 59 A 7B 134 27,5 25 %3 B [} 8 2.4 7.5 172 31 3
REDUCED MASS NUMBER= 7.35 AP+AT=AC= 49.
5.0 45 37 2% 870 36 5.8 26 1824 1407 M1 19.7 719 M 1 ¥ 7227 8 519 32 3
INTERACTION RADIUS FRINT= 9.07 tm RO= 1.65 fm 55 50 4 319 912 3.8 54 28 192 1475 21.5 17.6 7.3 48 1 X 6 211 9 5 A 33 3
60 54 44 348 983 39 51 30 1966 1498 19.4 15.8 80.3 53 1 X b 1,9 9. 6 2 3.4 3
MATTER HALF-DENSITY RADII L[fml: 65 59 48 377 992 Al A9 32 2021 1383 17.6 14.4 Bl.2 S8 i3 4 1,88 10. & 284 3.4 3
CP= 1.88 CT= 3.59 CT+CF= 5.44 C= 1.22 2.0 83 51 4.06 1030 43 48 I3 2067 1284 16.2 13,2 8L9 &2 1 2 5 L7 11,7285 35 3
EQUIVALENT SHARF SURFACE RADII [fml: 7.5 48 B 4 106 44 44 35 2006 1199 15.0 12.2 825 &7 1 R S 1L 15 7 27 36 4
RP= 2,29 RT= 3.8%5 8.0 72 59 444 1101 A5 45 37 241 1M 13.9 1.4 8.0 T t ® 5 L4 1207 28 3.7 4
85 77 62 493 1135 A7 43 38 2171 1058 13.0 10,6 835 % 1 B 5 5.5 13 8 % 3.8 4
COULOME RADII L[+ml: 9.0 81 b6 522 1148 48 42 39 2098 999 12.2 10.0 83,9 80 1 3 5152 4 83 39 4
RCP= 2,22 RCT= 3.84 RO=RCP+RCT= 6.06 %3 8 70 551 1200 5.0 41 4 2222 9 1.5 %4 M3 &S t 3% 5 L47 4 8 B 3T 4
BSS-COULOMB POTENTIAL [MeVl: 100 9 73 5.80 1232 5.4 4.0 42 243 899 10.9 &9 8.6 N [V -1 4 1483 15 9 A 40 4
VE(r)=1.438#2ZFP*ZT/r for r>RC 105 95 77 6.0 1242 5.2 3.9 43 2263 896 10.3 8.4 8.9 9 0 3% 4 1L 16 09 B AL S
VC(r) =V0~K#r#un for r<RC 1.0 99 81 438 1292 5.3 3.8 M 2200 817 9.8 8.0 8.1 ¥ 0 3% 4 1.5 1610 36 42 5
V0= 25.95 MeV K= .05105 n=2,729 1.5 104 84 .66 1321 5.4 3.7 4 29 TR 9.3 N4 853 103 [ 4 1.3t 17.10 38 4.2 §
VC(RINT)= 12.7 MeV 12,0 108 88 6,95 130 5.6 3.6 47 310 749 89 7.3 85.6 108 0 ¥ 4 1.8 8. 10 3% 43 5
FISSION-TKE= 9., MeV 13.0 M7 9 7.53 1405 S.8 3.5 49 23% 91 82 4.7 8.9 117 [ 4 1.2 1911 4 44 S5
ASYMM., FISSION-TKE= 22. MeV 140 126 103 8.11 1459 4.0 3.4 51 238 42 7.5 6.2 86,2 126 [ .4 4 117 2,12 M 46 S
150 3 110 8.69 I5M1 4.2 33 BB B/ H 1.0 57 8.5 1B 0 40 3 L3 22,12 & 47 &
LIQUID DROF PARAMETERS: 16,0 14 118 9.27 1561 6.4 31 55 2392 562 &5 5.3 8.7 1M [ }) 3 109 2313 48 48 4
GAMMA= 0.951 MeV/fm##: PROX-FACTOR= 14.5% MeV 17.0 153 125 9.85 1609 6.6 3.1 57 2406 52 4.4 5.0 8.9 153 0 42 3 .05 25 14 50 49 &
L~RLD= 48 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 26.11 MeV/Z#xZ 18.0 162 132 10.43 1656 6.8 3.0 59 2419 499 5.8 4.7 8.1 162 [ <} 31,02 25,14 52 5.1 7
19.0 171 1401101 1702 7.0 2.9 &1 2430 473 55 4S5 9.3 7 [ 3 099 27.15 54 5.2 7
MASS EXCESSES [MeV/cw#2]: 2.0 180 147 11.59 1747 7.2 2.8 62 2440 49 5.2 4.2 87.4 180 [ 3 0.9 28 16 57 5.3 7
PROJECTILE: 11.4 TARGET: -33.0 25.0 225 184 14.49 1985 8.0 25 70 2477 3% 4.1 3.3 879 25 0 8 3 085 319 47 58 8
COMFPOUND NUCLEUS: ~-46.8 30.0 270 2017.39 2445 88 2.3 78 2501 299 3.4 2.6 883 200 0 52 2 077 8,22 7% 83 ¢
FUSION RELATED PARAMETERS: 3.0 A5 /I N.2B 220 95 21 84 BB B 2.9 24 85 A5 0 % 2 07t M. 8 6.8
R-BARRIER= &.28 fm V(RE)= 12.8 MeV 0.0 30 2942318 483 102 2.0 90 83 224 2.5 2.1 8.7 0 06 B 2 6.6 5.2 9% 1.2
G-VALUE= 25.1 MeV 5.0 M5 301 %.08 2637 10.8 L9 95 2540 199 2.2 1.8 88.9 405 [N-v3 2 0.2 9%, RN103 b
L-CRITICAL= Z6. 90.0 450 37 28.98 2763 1.4 1.8 101 2547 179 2.0 1.6 89.0 450 0 b 2 0.9 61, B L 8.0
MeV/iu MV MV — MeVic I/~ K @b s des des des  MeV MeV MV  — nms  MeV Mel- MoV -

P=PROECTILE T=TARGET C=COMPOUND OR DIMICLEAR SYSTEM QP=QUARTERPOINT CN=CENTER OF MASS LeLAB A 9B
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

F A3 22 P IFIIE 33 36FF T T T I T 6 I I T BT T 2B B

# 37 9 Be on 56 Fe 9 Bron 56Fe $Bean S6Fe
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/u ELAD ECH ECN/VC p  k ETA  LMAK SOMAR SGFUS QP-ON OP-LP QP-LT EP-QP ET-QT EPOMX ETA’ YAU E-ER EN—EN TEP AT
1.0 9 8049 3% 1.7 164 0 0 016001800 00 O 0 0 0000 0.0 000 0
ATOMIC NUMBERS: 2P= 4. IT= 26. 2C= 30.(2n) 20 18 16 0.9 0 24 1.6 O 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 0
NEUTRON NUMBERS: NP= S. NT= 30. NC= 35. 0 27 B LA &M 29 9.5 16 1M TH 4L WO W3 AN 3 2 74 43 822 3
A0 3% 3t L97 78 34 8.2 23 158 138 ¥ M5 Wt N 2 B 12307 S 424 3
AP##1/3= 2,080 AT#%1/3= 3.82¢ 45 M B 22 85 36 1.7 25 1688 1293 3.y 293 B P 2 2 1027 5 41625 3
REDUCED MASS NUMBER= 7.75 AP+AT=AC= 45.
5.0 45 39 247 80 3.8 7.3 28 1844 1400 2.5 25,5 75.3 M 1 % ? 2% &6 518 26 3
INTERACTION RADIUS RINT= 9.52 fm RO= 1.41 fm 5.5 50 43 271 912 40 7.0 30 1917 1468 26,1 22.6 V6.9 48 t z 923 6 519 27 4
60 54 47 29 953 42 &7 32 2002 154 3.5 203 %3 8 1 2 8 z16 7.6 2 28 4
MATTER HALF-DENSITY RADII [fmlg 65 5% 50 321 992 A3 64 34 073 1623 20,3 184 M3 8 1 » 8 204 8 & 228 4
CP= 1.85 CT= 4,12 CT+CP= 5.97 C= 1.28 7.0 43 54 3.45 1030 4.5 4.2 3 2134 1569 19.5 169 .2 &2 1 2B 7 193 8. 6 A 29 4
EQUIVALENT SHARP SURFACE RADIY [fml: 7.5 48 98 3.70 1066 46 5.0 B 2187 1483 18.0 15.5 81.0 &7 1 % 7184 9 72530 3
RP= 2.29 RT= 4.3% 80 72 42 395 101 48 58 39 232 1B 167 WA 8L Tt 1 ¥ 7 LM 5 77 31 S
85 77 66 419 1135 49 5.6 A1 213 1X9 15.6 134 .2 T 1 3 4 189 10. 7 28 3.2 5
COULOME RADII [fml: 9.0 81 70 AM 148 S 55 43 2306 1235 146 126 627 80 1 0 6 1.3 0. 8 2 32 3
RCP= 2.22 RCT= 4.27 RC=RCP+RCY= 6,49 9.5 8 T4 A4 1200 5.2 5.3 44 2340 1171 13.7 1.8 8.1 8 1 3 6 157 11, 8 0 3.3 §
BSS-COULOMB POTENTIAL ([MeV1: 10,0 90 78 4.93 1232 54 5.2 4 238 1112 13.0 1.2 8.5 & 1 6 152 1. 8 3 34 S
VC(r)=1,438#IP+IT/r for r2>RC 105 95 81 5.8 122 5.5 S.1 47 294 1059 12.3 10.6 839 WM it 3 b 148 12, 9 B 35 4
VE (P )=VQ-K#r*%n for r<RC 110 99 85 S43 1292 546 49 8 M7 1011 117 10,0 842 9 0 S LM 12, 9 N 38 b
Vo= 31.27 MeV K= .04345 n=2.804 115 104 89 S.47 1321 58 48 30 2438 %7 11 9.6 8.4 103 0 2 S LM 13. 9/ 6 b
VC(RINT)=  15.7 MeV 120 108 93 S.92 130 5.9 47 51 245 927 106 9.1 847 108 [ S L% 1410 3B 3T &
FISSION-TKE= 46, MeV 13.0 117 100 &M 1405 6.0 A5 53 492 86 9.7 6.4 6.1 117 0 B 5 1,30 14.10 B 3.8 7
ASYMM. FISSION-TKE= 21. MeV 140 126 109 8.9 1459 6.3 A4 56 2521 4 9.0 7.7 8.5 12 [ 5 L2416 11 &0 39 7
15.0 135 116 7.40 1511 &4 4.2 58 B4 74 83 7.2 &8 1B ¢ ¥ 5 L19 1,12 8 40 7
LIGUID DROP PARAMETERS: 16,0 144 124 7.89 1561 6.8 A1 &0 2567 695 7.8 &7 861 1M 0 3B 4 1,15 18,12 45 41 7
GAMMA= 0.9%42 MeV/fmax2 PROX-FACTOR= 15.10 MeV 17,0 153 132 8.39 1609 7.0 4.0 &2 258 4654 7.3 4.3 864 I3 0 3 4 L1 19.13 47 43 8
L-RLD= 63 (ROTATING LIGUID DROP LIMIT)
STIFFNESS PARAMETER C= 24,75 MeV/Z#x2 18.0 162 140 8.88 1656 7.2 3.9 &4 2603 4B 4.8 5.9 8.6 182 [ 4 108 2034 4 44 8
19.0 171 147 9.37 1702 7.4 3.8 & 218 585 65 5.6 86.8 171 [ 4 1.04 21,14 51 &5 8
MASS EXCESSES [MeV/c*%2]: 20,0 180 155 9.87 1747 7.6 3.7 o8 24312 W by 63 8.9 18 [ 4 102 2015 52 46 9
PROJECTILE: t1.4 TARGETs -£1.4 B0 25 19412 1995 8.5 33 7 R M5 A8 42 .6 28 0 M 3 096 2618 & S.1 W0
COMPOUND NUCLEUSS -65.¢6 0.0 270 23180 245 9.3 30 € M5 30 40 35 6.0 Lo 0 43 3 06t 3.2 NS5 W
FUSION RELATED PARAMETERS: B0 35 712,27 2320 10,0 2.8 93 2738 37 4 2.9 88.3 IS [ I ) 3075 .24 7 59
R-BARRIER= B.48 fm V(RB)= 15.8 MeV 40.0 350 310 19.74 2483 10.7 2.6 99 2755 28 3.0 2.6 8.5 30 0 4 3070 #0.27 87 63
G~VALUE= 15.5 MeV 45.0 M5 M9 22.20 2637 114 2.4 106 2788 U7 2.6 2,3 88.7 M5 0 S0 2 066 43, %0 % 67
L~CRITICAL= 3l. 50,0 450 388 24.67 2783 12,0 2.3 112 2779 22 2.4 2.0 8.8 4% 0 5 2 0.42 48 BIW 7.0
P R e L R s S
# 38 9 Be an 43 Cu 9Beon 430y 9Beon 30
PARAMETERS INDEFPENDENT OF BOMBARDING ENERGY EL/u  ELAD ECM ECNVC p k ETA  LWAX SOWR SOFUS GP-CM GP-LP OP-LT EP-QP ET-QT EPGNX ETA’ TAU  E-ER DI—EN TENP MLT
1.0 9 8 0.4 389 1.7 183 0 [ 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 0
ATOMIC NUMBERS! ZP= 4. IT= 29. IC= 33.(As) 20 18 16 091 T 24 129 O 4 0 180,0 180.0 0.0 0 4 ¢ 0 000 0.0 000 0
NEUTRON NUMBERS: NP= S, NT= 34. NC= 39. 3.0 22 24 .37 673 3.0 105 15 904 o4 70.2 629 W9 2 4 2 2048 3% 3 8 Al 2
40 3% R 1.83 718 34 %1 22 1494 109% M3 B 2.9 AN 2 A 3B 4 423 3
AP#%1/3=  2.080 AT##1/3= 3.979 45 4 B 206 85 37 86 25 18R 124 N5 N N2 0¥ 2 B 1228 5 0416243
REDUCED MASS NUMBER= 7.39 AP+AT=AC= 72.
50 & 229 810 39 82 2B 17% 1367 s B 3T B 2 % nasr 5 S 1725 3
INTERACTION RADIUS RINT= 9.48 fm RO= 1.40 fm S5 5 43 251 912 40 7.8 30 1891 145 288 5.3 Bs 48 1 2% 1028 b6 519 25 4
60 S4 47 274 93 42 7.5 B 1987 157 B8 2T A B 1 21 92N 65N 26 4
MATTER HALF-DENSITY RADII [fml: &5 59 S1 297 92 A4 7.2 B 2067 1616 2.4 0.5 B3 T 1 2 9211 7. 622 27 4
CP= 1,85 CT= 4,31 CT+CP= 6.16 C= 1.29 7.0 63 5 3.20 1030 A6 69 37 2436 1676 2.4 187 M3 2 1 B 8 20 7. 6 2B 28 4
EQUIVALENT SHARP SURFACE RADII [#ml: 7.5 68 59 3.43 1086 47 6.7 3B 2195 1598 19.7 17.3 0.2 & 1 = 8 1.9 8 72529 5
RP= 2,29 RT= 4.53 8.0 72 83 3.4b 110t 49 565 40 247 198 183 160 809 N1 t 8 1.8 8 7.2 29 S
85 77 7 3.89 1135 5.0 4.3 42 2292 1410 17.0 149 S8LS T t 2 TLM % 72730 S
COULOMB RADII [fml: 9.0 81 7t 44t 1188 5.2 &1 4 2N 133 1S9 140 8.0 8 t B 7 L48 9.8 28 31 S
RCP= 2,22 RCT= 4.45 RC=RCP+RCT= 6.66 9.5 8 75 434 1200 53 5.9 45 232 1261 150 131 &5 & i % 7 182 10. 8 9 3.2 3
BSS-COULOMB POTENTIAL [MeVI: 10,0 9% 79 457 1232 5.4 5.8 A7 2400 1198 141 12.4 &9 & | I ] 7 L5 10. 8 3t 3.2 5
VC(r)=1,438%IF*IT/r for r>RC 10.5 95 83 4.80 1262 5.6 5.4 48 2429 114 13.4 117 R3O 1 % 6 152 11, 9 32 33 ¢
VC(r ) =V0-K#r##n for r<RC 110 99 67 5.08 1292 57 55 50 4% 1089 12.7 1.1 &7 98 1 3 6 148 1. 9 3B 34 4
Vo= 33.84 MeV K= ,03997 n=2.844 1.5 104 9 5.2 132 5.8 5.4 51 2479 1042 12.t 10.6 8.0 103 1 A 6 1,83 12, 9 A 34 b
VC(RINT)= 17.2 MeV 120 108 95 S.49 1350 6.0 5.3 52 2501 996 115 10.1 642 108 [ 3 6 1.0 12,10 ¥ 3.5 &
FISSION-TKE= S50. MeV 13.0 M7 102 594 1408 &2 51 B 289 921 10.6 9.2 M7 117 0 6 1.3 1310 I 36 7
ASYMM. FISSION-TKE= 21, Mev 1.0 126 110 690 1459 6.4 &9 57 2572 8% 9.7 &5 6.1 12% L) S 1L.27 4t 3 37 7
15.0 135 118 4.86 511 &7 47 & 200 7 9.0 7.9 B85 1B [ <] 5 .2 15,42 4 3.8 7
LIGUID DROP PARAMETERS: 16,0 184 126 7.31 1561 6.9 A4 62 A5 49 8.4 7.4 B5.8 1M [ ] 5 146 16,12 43 40 B
GAMMA= O, 940 MeV/fm##2 PROX-FACTOR= 135,29 MeV 12,0 153 134 7.77 1609 7.1 A4 b4 2647 705 1.9 &9 @81 IS [ 5 L4 17.13 85 4L @
L~RLD= 68 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 24.38 MeV/ZI#x2 18,0 162 142 B.23 165 7.3 43 65 2666 65 7.4 6.5 8.3 182 0 B S 110 18,13 47 42 8
19.0 171 150 8.69 1702 7.5 42 48 283 630 7.0 6.1 8.5 71 o B 4 1,07 19.14 &9 43 9
MASS EXCESSES [MeV/c*#21: 20,0 180 18 9.14 1747 1.7 41 0 698 99 6.6 5.8 8.7 180 0 3 4 106 20.15 51 44 9
PROJECTILE: 11.4 TARGET: -465.2 5.0 25 1971103 195 848 37 80 VB A9 53 46 8.4 2B [ 4 092 4.18 60 49 11
COMPOUND NUCLEUS: ~48.9 30.0 270 236 13.71 2145 9.4 3.3 88 293 399 43 3.8 8.8 IN 0o u 3 08 282t & 5.3 12
FUSION REtATED PARAMETERS: 3.0 315 276 16,00 230 10.2 31 96 2819 M2 37 3.2 884 35 0 8 3 67% RN TST
R-BARRIER= 8.83 fm V(RB)= 17.4 MeV 0.0 %0 3518.29 2483 109 2.9 109 2639 299 3.2 2.8 86.4 3 o & 3 0n 3% 27 85 81
G-VALUE= 15.1 MeV 450 M5 354 2057 2637 1.4 2.7 109 2854 266 2.9 25 886 405 0 & 3 087 40,30 93 6.4
L-CRITICAL= 33. 50.0 450 394 22.86 2783 12.2 2.6 113 28h6 239 2.4 2.2 8.7 450 0 & 3 0.83 M, B0l 8.7
WV/u KV MV — MeV/c Ui — F wb sb des des dev MoV MV MV —  ors MeV eV~ MV —
PsPROJECTILE T=TARGET C=COMPOUND OR DINUCLEAR SYSTEN QP=QUARTERPOINT CM=CENTER OF WAGS LaLAB M 9B
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TABLES. Reaction Parameters for Heavy-Ion Collisions
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FEIEI U A6 NI T I I AT DI I DI A I NI TN

423

# 39 ¥ Be on 92 Mo 9Beon N2M 9Beon 52 M0
FARAMETERS INDEPENDENT OF BOMBARDING ENERGY B/u ELAD ECM ECNWW »  k ETA  LMAX SGMAR SOFUS OP-ON OP-LP OP-LT EP-OP ET-OT EPQMX ETA/ TAU E-ER EN—EN TEW MLT
1.0 9 8035 38 18 25 0 0 01001800 00 0 0 0 0000 0 6 000 0
ATOMIC NUMBERS: IP= 4. ZT= 42. IC= 46.(Pd) 20 8 16070 ™ 25 187 0 0 0180.01800 006 6 0 0 0 000 0. 0 O 00 O
NEUTRON NUMBERS: NP= 5, NT= 50. NC= SS. 30 27 B LM O3 31 153 7 184 MIRLINS B N 718 7M392 202 7 L6 2
40 3% B LI 7MW 36 132 20 1029 TM 482 632 B9 NV 4 23 X5 4B 3 412 1.8 3
AP*%1/3= 2.080 AT#%x1/3= 4.514 45 41 37 L5 85 3.8 125 23 1299 96 56.0 St.6 2.0 3 3 A 2 M 3 4 M L9 3
REDUCED MASS NUMBER= &.20 AP+AT=AC=101.
5.0 45 4 174 87 4.0 1.8 27 1514 1143 #7.4 43.7 6.2 43 2 B 18 318 4. 4 16 2.0 3
INTERACTION RADIUS RINT=10.26 fm RO= 1.5& fm 5.5 50 45 1.92 912 4.2 1.3 30 1687 1288 41.4 3B.0 69.3 47 2 B 16 285 4 517 21 4
60 54 49 2.09 953 44 108 33 1831 1409 .7 W6 The 52 2 % 15 263 5 5 19 2.1 4
MATTER HALF-DENSITY RADII L[fmi: &5 59 53 224 %2 46 104 3B (953 1512 V.0 X0.2 735 T 2 % 424 5 6D 22 4
CP= 1,85 CT= 5.00 CT+CP= 4,85 T= 1,35 7.0 &8 5 2.M 1030 47 10,0 37 20% 1999 0.0 27.4 75.0 &2 1 27 1322 S 62 23 5
EQUIVALENT SHARFP SURFACE RADII [fml: 7.5 68 61 2.6t 1066 49 9.7 40 245 1675 27.4 5.0 6.3 b 127 12 216 6 6 22 24 5
RP= 2.29 RT= 5.20 8.0 72 66 279 1O S0 9.4 42 223 A2 5.3 8.4 773 0T 27 12 205 6. 7 4 24 S
85 77 70 2.9 UB/ 5.2 %1 M 292 1798 B.5 2.4 83 TS 2B 1 L% b 7 B 25 S
COULOMB RADII [fml: 9.0 81 74 313 1168 5.4 8.8 4 232 1498 20,9 200 7.0 80 1 B8 11 1.8 7.7 2% 26 5
RCP= 2.22 RCT= 5,08 KRC=RCF+RCT= 7,29 9.5 8 78 3.3t 1200 55 8.6 47 2407 1408 20.5 18.7 79.7 & 128 10 1,80 7. 8 27 2.6 b
BSS-COULOMB FOTENTIAL [MeV]: 10.0 90 82 3.48 1282 5.7 8.4 49 45 158 19.3 7.4 80.3 89 1 28 10 LM 8 828 27 b
VC{rl)=1.438%2FP*2T/r for r>RC 1.5 9% & 3.66 122 58 82 51 4% M5 18.3 16.6 8.9 M T 2% 10 168 8 829 27 &
VC (P ) =Y0-K#r##n far r<RC o 9 % 3.83 1292 5.9 8,0 52 2839 1389 7.3 15.8 81.4 98 t 2% 9 L& 8 9 W 28 b
VO= 44,15 MeV K= ,02821 n=32.004 11.5 104 94 401 1321 6,1 7.8 54 A75 139 6.4 15.0 8.8 103 t 2% 915 9 93 29 7
VC(RINT)= 23,5 MeV 12,0 108 98 4.18 1350 4.2 7.4 56 2608 1273 1S5.6 4.3 82.2 107 1 2 9 L5 9. 93229 7
FISSION-TKE= 71. MeV 13,0 17 107 4.53 1405 6,5 7.3 59 2666 1175 14,3 13.0 8.9 11 1 30 8 L4 10,10 34 3.0 7
ASYMM. FISSION-TKE= 23. MeV 1.0 126 NS 488 1459 6,7 7.1 61 2716 1091 13.1 12,0 .4 15 1 3 8 1.3% 10.10 3% 31 7
15,0 135 123 5.22 ISit 6.9 4.8 64 2759 1018 2.2 111 839 135 0 31 8 1.3 11.11 38 3.2 8
LIQUID DROP PARAMETERS: 14,0 144 131 557 181 7.2 &6 67 2797 955 1.3 10.3 83 M4 0 3 7 L2 12,12 %0 3.3 8
GAMMA= O.938 MeV/fm#x2Z PROX~-FACTOR= 15.92 MeV 17,0 153 139 5,92 1809 7.4 b4 49 2630 899 10.6 9.7 847 153 0 32 7 LB 1212 41 34 ¢
L-RLU= 83 (ROTATING LIGUID LRGP LIMIT)
STIFFNESS FARAMETER C= 23.42 MeV/Z#xZ 18.0 162 148 6,27 1656 7.6 6.2 72 2859 849 10,0 %1 850 162 0 R 7 L9 13,13 83 35 ¢
19.0 171 156 &.82 1702 7.8 6.0 T4 2885 BM 9.4 8.4 5.3 17t 0 32 7 Li6 1413 &5 3.6 9
MASS EXCESSES [(MeV/c##2]: 2.0 180 164 697 1747 8,0 59 76 2909 764 8.9 8.1 8.6 180 0 B 6 L12 14, 14 47 3.7 10
PROJECTILE? 11.4 TARGET: ~37.5 2.0 25 205 87t 195 9.0 53 87 297 611 7.0 44 85 25 0 N 46 0.9 1817 5 41 1
COMPOUND NUCLEUS: ~85, 2 0.0 220 2461045 2145 9.8 48 9 3055 509 58 5.3 8.4 20 0 R S 0.89 21,20 43 45 (3
FUSION RELATED PARAMETERS: B.0 35 W7 1219 2320 10.6 45 104 H9% 4% 49 45 8.5 3US 0 I 5082 A2 7 48
R-BARRIER= 9.34 fm V(RE)= 23.9 MeV 40.0 360 32813.93 2483 11.3 4.2 112 3127 3/ 4.3 3.9 8.9 W0 o0 I 4 076 2.2 78 5.2
Q-VALUE= .0 MeV 45.0 405 369 15.47 2637 12,0 3.9 119 3150 389 3.8 3.4 881 45 0 4 4 072 .2 8 55
L-CRITICAL= 3%. 50.0 450 410 1741 283 (2.7 37 126 349 A5 34 %1 83 /5 0 4 068 332 92 5.8
# 40 2 Be on 103 As 9 Be on 108 As 9 Be on 108 Ay
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY B/u ELAB ECH ECN/VMC P k ETA  LMAX SOMAR SOFUS 0P-CM GP-LP QP-LT EP-QP ET-OT EPONX ETA‘ TAU  E~ER BN—EN TEP MAT
1.0 9 8 0.32 3By 1.8 2.6 ¢ 0 0 180,0 180.0 0,0 [ 0 0 0000 0. 0 000 O
ATOMIC NUMBERS: ZF= 4., ZIT= 47. 2C= S1.(Sh) 20 {8 17 045 B/ 246 A9 0 0 018001800 0.0 ¢ 0 ¢ 0000 06 0 000 €
NEUTRON NUMBERS: NF= 5. NT= 61. NC= &6. 30 27 25097 673 31 17 0 0 019001800 00 O 0 0 0 000 O 0 0 00 O
40 3B WL T8 34 148 18 879 627 78,2 734 509 32 4 2 31 S.00 3 4 12 1.8 3
AP%#1 /3=  2.0850 AT*%1/3= 4.762 45 41 37 1.4 85 3.9 14.0 23 1187 878 43.2 59.1 S6.4 37 3 B % 402 3 413 LY 4
REOUCED MASS NUMBER= 3,31 AP+AT=AC=117.
5.0 45 42 1.62 870 4.1 13.2 26 143 1078 S3.2 9.6 3.4 42 3 24 2 345 3 A I5 1.9 4
INTERACTION RADIUS RINT=10.53 fm RO= 1.54 fm 5.5 50 4 178 912 &3 12.6 0 1629 1M43 S0 42,8 67.0 47 2 B 19 %07 4 517 20 4
40 54 50 1M 953 A5 121 33 1793 1380 0.6 87,7 9.7 B2 2 X 1727 4 5 18 2.1 4
MATTER HALF~DENSITY RADII [fml: &5 5% 54 210 992 446 106 35 1931 149 3%.4 30.7 7.8 57 2 2% 16 2% 4 619 21 5
CP= 1,85 CT= 5.32 CT+CP= 7.17 C= 1,37 7.0 63 58 2.27 1030 4.8 1.2 3B 2049 195 .0 0.5 735 &2 i 1524 5 6220 22 5
EQUIVALENT SHARF SURFACE RADII [ fml: 7.5 68 62 243 1066 5.0 10.8 40 251 (481 .1 7.9 MY 1 27 4227 5 62223 5
RP= 2.29 RT= 5.50 8.0 72 & 2.5 {101 S0 105 42 289 7% 2.7 5.7 W4 0T 1 27 13215 5723 23 4
85 77 T 2T UB 83 10.2 M 017 183 5.7 B8 N4 TS5 27 13 205 6. 7 24 2.4 4
COULOMB RADII [fml: 9.0 81 75 29 118 8.5 9.9 47 2386 1882 M4.0 22.2 78.0 90 1 27 12 L% 6 7T B 24 &
RIp= 2.22 RCT= §.34 RC=RCP+RCT= 7.S5 9.5 8 79 3.07 1200 5.6 9.6 48 2448 1785 224 0.7 /8.8 & 1 28 12 4.8 b6 7 2 25 6
BSS~COULOME POTENTIAL [MeV3: 10.0 9% 83 324 122 57 9.4 50 2504 1695 211 19.5 79.5 69 1 28 1 18 7.8 27 28 7
VC(r)=1,438%2P*2T/r for r>RC 1.5 95 87 3.40 1262 59 9.0 52 2554 1615 19.9 18.4 801 WM 18 UL 7.8 2W 26 7
VC(r)=V0~K#r#%n for rdRC 5.0 9% 91 3.5 1292 40 8,9 S4 2599 1541 18,8 17.4 80.6 98 t 28 I 169 7.8 29 27 7
Vo= 47,57 MeV K= ,02532 n=3.03% 1.5 100 9% 372 12 52 87 B 240 M7 177 4.5 BL1 103 1 22 10844 7. 7 X 2.7 8
VC(RINT)= 25.7 MeV 12.0 108 100 3.88 1350 4.3 8.5 57 2678 M3 (7.0 15.7 81.5 107 1 29 10 1.0 8 9 31 28 B
FISSION-TKE= 79. MeV 13.0 117 108 421 1405 6.6 8.2 60 2745 1304 5.5 14.3 82.2 116 r % 915t 810 3 29 8
ASYMM. FISSION~TKE= 23. MeV 14.0 126 116 4.53 1459 6.8 7.9 &3 2802 1211 14.3 13.2 &9 125 1 0 9 L4 910 35 30 9
15.0 135 125 4.85 1511 7.0 7.6 46 2851 1130 13.2 12.2 83.4 1M t % 9 1.3 t0. 41 3% 3t 9
LIGUID DROP PARAMETERS: 16,0 144 133 5,18 1361 7.3 T4 69 209 1057 123 113 839 14 0 M 8 1.3 10, 1] 38 3.2 10
GAMMA= 0.924 MeV/fm%x2 PROX-FACTOR= 15.94 MeV 17.0 153 44 550 1609 7.5 7.2 71 2931 997 |5 10.6 843 153 0 31 8 1.28 11,12 40 3.2 10
L-RLD= 91 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 23,11 MeV/Z##2 18.0 162 150 5.83 163 7.7 7.0 74 295 942 10.8 10.0 8.6 162 0 3 8 (.23 11,13 42 3.3 11
19.0 171 158 4,15 1702 7.9 4.8 76 295 892 10,2 2.4 849 N [ ] 7 L1 1213 43 3.4 11
MASS EXCESSER (MeV/c##2]: 2.0 190 166 447 1747 8.1 b6 79 N2 BA7 9.6 8.9 85.2 18 0 R 7 LK 1214 &5 25 12
PROJECTILE: 11.4 TARGET: ~27.4 5.0 225 208 8,09 199 9.0 5.9 90 U2 678 7.6 7.0 862 25 0 B 4 102 1517 53 39 14
COMPOUND NUCLEUS: -89.0 0.0 270 249 9.71 2145 (0.0 S.4 9% 3189 965 4.2 5.8 8.9 200 0 M 4 0.92 8.2 & 42 15
FUSION RELATED PARAMETERS: N0 315 291 11.33 250 10.7 5.0 108 323 484 5.3 4.9 8.3 35 [} 5 0.84 21.23 48 A
R-BARRIER= 9.59 fm V(RB)= 26.0 MeV 40.0 360 06212,95 483 11.5 47 116 AT 4B 446 43 8.7 W0 0 3 5078 BB T5 49
G-VALUE= 12.8 MeV 45.0 405 374 14,56 2637 12.2 A4 14 398 36 A1 3.8 8.0 405 0 3B 5 0.7 2. 28 8 5.1
L-CRITICAL= 41. 50.0 450 415 16,18 2783 12.8 4.2 {31 B 339 3,7 3.4 882 450 [ . 4 4 070 28, 31 89 5.4
BeV/u MV MV — ReV/e M — & wb ab dey  dev des  HeV MeV MeV  — ars NV HeV- MoV —
P=PROJECTILE T=TARGET C»COMPOUMD OR DINUCLEAR SYSTEN QP=QUARTERPOINT OMeCENTER OF MASS LaLAB BEM 9 Be
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TABLES. Reaction Parameters for Heavy-Ion Collisions
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VST 6 0 S JE 6606956 TT6 ST IE I I 303 3 DI N J 0060600 06 2 3 0T 6 00 0 0

# 41 9 Be on 140 Ce 9 Be on 140 Ce 9 Be o0 110 Co
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/v ELAD ECM EOWVC p k ETA  LNAX SGHAR SGFUS OP-CN GP-LP OP-LT EP-0P ET-UT EPOMX ETA’ TAU E-ER EN~EN TEP MAT
0 9 802 3 18 S 0 0 018001800 060 O 0 O 0000 0 0 000 O
ATOMIC NUMBERS!: 2ZP= 4, IT= 58. IC= 62, (Sm) 20 18 170% O 26 %8 0 o0 016001000 00 O © O 0000 O 0 O 00 O
NEUTRON NUMBERSt: NP= S. NT= 82. NC= 87, 30 27 Xos &3 312 24 0 0 018001000 00 O O O 0000 O O 000 O
40 % A L12 T8 37 183 13 40 289 109.1 105.6 B4 3 S 2 S77.% 2 34 13 3
AP#%1/3= 2,080 AT#*1/3= 5,192 45 4 3B 1.5 85 3.9 17.2 19 648 S04 832 7.4 484 3% 4 2B 3B 52 2, 4 12 )4 4
REDUCED MASS NUMBER= 8.46 AP+AT=AC=149,
SO 45 42 .39 870 41 163 24 1161 640 8.2 M8 59 2 3 A AN 419 3 4 LS 4
INTERACTION RADIUS RINT=11.00 fm RO= 1.51 fm S5 S0 7 L5 912 A3 1546 28 1414 1068 980 W0 .0 47 3 B 2% 30 3 515 L6 4
. 60 5S4 51 1,67 953 A5 149 X 1624 1241 S0.6 A7.8 M7 2 2 2 M4 30 3 517 L& S
MATTER HALF-DENSITY RADII C[fml: 45 59 55 1.8l 992 &7 43 35 1800 1388 449 424 476 57 2 2% A 2% 3 518 L7 S
CP= 1,85 CT= 5.87 CT+CP= 7,72 C= 1.41 70 43 5 195 1030 4.9 13.8 38 1950 1513 40.4 381 9.8 4 2 2% 20269 4 b 1918 5
EQUIVALENT SHARP SURFACE RADII (fml: 75 68 &3 207 1066 S0 133 40 080 1622 .7 b T K 2 7 183 282 4 & N 1.8 &
RP= 2,29 RT= 4£.04 8.0 72 6 223 1101 52 129 43 293 M7 3,7 3T B2 N 1 27 17237 A 628 19 &
85 77 T2 23 UB 5.4 125 45 293 1801 3.t N3 WS S i 7 1B2ad 47220 4%
COULOMB RADII [fml: 90 81 76 251 148 S5 12,2 47 2381 (876 8.9 27.2 b & 1 27 16214 5 72820 7
RCP= 2.22 RCT= 5.82 RC=RCP+RCT= 8.03 9.5 8 80 2.5 1200 5.7 1.9 49 2860 1943 27.0 5.4 7.5 8 1 2 15206 5 72421 7
BSS-COULOMB POTENTIAL [MeV1: 10,0 % 85 279 122 5.8 11.64 51 2t 199 2653 2.8 7.4 8 1 28 M 1% 5.8 25 21 7
VC(r)=1.438%ZP*2T/r for r>RC 105 95 89 2.93 1262 6.0 .13 33 2595 1901 3.8 22.4 8.1 N T B M1 5 82 22 7
VC(r)=V0-K¥r##n for r<{RC 1.0 9 93 3.07 1292 &1 1.0 55 2653 1815 2.5 2.2 787 98 1 28 13LB 6 82 22 8
V0= 54,85 MeV K= .02001 n=3.120 1.5 104 97 3.20 1321 6.3 10,8 57 2705 1736 21,3 20.1 79.3 103 1 8 BLT 4 92823 8
VC(RINT)= 30.3 MeV 12,0 106 101 3.35 1350 &.4 10.5 59 2754 1663 20.3 19.¢ W9 107 1 2 133172 4 95 23 8
FISSION-TKE= 100. MeV 13,0 117 110 3.62 1405 6.7 10.1 42 2839 1535 16.4 17.3 80.8 114 t 2% 12 1.2 7.9 3 24 9
ASYMM. FISSION-TKE= 24. MeV 14,0 126 118 3.90 459 b.9 9.8 &6 212 142 16.9 159 615 125 t 2 11 LS 710 B 25 9
150 135 127 418 1511 7.2 9.4 &9 B IV 15.6 1.7 822 134 I 3% i Le 81t U 26 10
LIQUID DROP PARAMETERS: 16.0 144 135 446 1561 7.4 9.1 72 20 1207 145 137 8.7 14 1 3% 10 .4 811 3627 10
GAMMA= 0,904 MeV/fm#*#2 PROX~FACTOR= 15.98 MeV 1.0 153 144 474 1609 7.6 8.9 74 3078 1174 13.6 128 €.2 153 0 I 10 L3Ib %12 B 2.8 1]
L-Rt.D= 94 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 22.70 MeV/Z#%2 18.0 162 152 5.02 165 7.8 8.6 77 3121 1109 127 12,0 8.6 162 0 30 10 13 912 ¥ 29 1
19.0 171 161 5,30 1702 &1 8.4 80 3% 1050 12,0 11,3 840 171 0 3t 9 LT %13 4 29 12
MASS EXCESSES [MeV/c##2): 2.0 180 169 5.5 1747 8.3 82 82 3194 998 11.3 10.6 843 180 0 31 9 1,23 10. 14 42 30 12
PROJECTILE: 11.4 TARGET! -88.2 2.0 25 A1 497 195 92 7.3 94 B[A 798 89 83 8546 25 0 R 8 .07 1214 50 34 15
COMPOQUND NUCLEUS: ~76. 4 0.0 270 254 8.3 2145 10.1 6.7 105 3407 645 7.3 6.9 8.3 20 0 3 7 0.97 1419 5 37 17
FUSION RELATED PARAMETERS: BO A5 W6 9.76 020 10.9 62 14 U THO b2 5.8 8.9 N5 0 M T 0.8 1.2 4 A0
R-BARRIER=10.01 fm V(RB)= 30.7 MeV 4.0 30 39 11.05 483 11,7 5.8 129 356 499 S.4 51 €73 W0 0 B 6 0.8 1925 71 A3
G-VALUE= —0.4 MeV 5.0 405 381 12.5% 2637 12.4 5.4 131 350 M3 4.8 45 676 M5 0 3B 6 077 2.28 7B AS
L-CRITICAL= 46, 50,0 450 42313.94 2783 131 5.2 137 397 399 43 40 8.9 40 0 B 5 0T W3 84 A4S
L T T Ty T R R e T s S I st
# 42 9 Be on 154 Sm 9 Be on 154 S 9 Be on 154 Sa
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/u ELAB ECM ECMMVC » k  ETA  LMAX SGMAR SGFUS OP-C GP-LP OP-LT EP-QP ET-QT EPOMX ETA  TAU  E-ER EN--EN TBP MAT
10 9 9027 38 19 ¥t 0 0 01800180 00 O 0 0 0000 0 0 000 O
ATOMIC NUMBERS: ZP= 4., IT= &2, IC= &6, (Dv) 20 18 17 053 950 26 276 0 0 019001800 00 0 ¢ 0 0000 0 0 0 00 O
NEUTRON NUMBERS: NP= 5. NT= 92, NC= 97. 30 27 2 080 67 32 25 0 0 01001800 00 0 0 O 0000 0. 0 0 00 O
40 35 34 1.07 T 37 195 10 288 WSIA5120.7 7.7 N 6 24 78104 2. 3 10 L4 4
AP%#1 /3= 2,080 AT#*1/3= §,360 45 4 38 1.0 85 39 184 18 723 508 915 68,2 M2 B 4 2B 4558 2 4 12 15 4
REDUCED MASS NUMBER= 8.50 AP+AT=AC=163.
S.0 45 43 1,33 870 42 17.5 23 1063 783 740 708 530 42 3 A4 B AL 2 4 B 15 5
INTERACTION RADIUS RINT=11.12 fm RO= 1.50 fm 5.5 S0 47 147 912 A4 167 27 1387 1007 825 W.6 588 47 3 X 30 3L 3 515 b6 5
50 S5¢ 51 1.60 953 4.6 159 31 1564 1194 542 Sl 2.9 S22 % 2 3F; 3 5 46 L7 S
MATTER HALF-LENSITY RADII [fml: 65 59 55 173 992 A7 153 34 1755 1353 48.0 456 660 N6 2 26 24 305 3 517 17 6
CP= 1.85 CT= 6.09 CT+CP= 7.94 C= 1.42 7.0 63 40 1.87 1030 4.9 (48 37 1918 1488 43.0 4.8 &85 41 2 2% 228 3% 61918 b
EQUIVALENT SHARP SURFACE RADII [#ml: 7.5 68 o 200 1066 5.1 143 40 2059 1606 390 300 0.5 s 2 27 20 26 4 6 N 1.8 b
RP= 2.29 RT= 6.25 8,0 72 48 213 1101 5,3 3.8 43 2181 1709 .7 BV 2.1 7 1 27 1924 A 6219 7
85 77 72 220 13 S.4 1.4 45 2269 1900 33.0 3.2 WS B 1 7 18 an AT 2197
COULOMB RADII [fml: 9.0 81 77 240 1168 5.4 13.0 48 2385 1800 0.6 .0 N7 80 1 8 7220 472820 7
RCP= 2,22 RCT= 6.00 RC=RCP+RCT= B.Z1 9.5 6 81 253 1200 5.7 127 50 2470 1953 8.5 27,0 5.7 &4 1 28 %21 4 724 20 8
BSS-COULOMB POTENTIAL [MeV1: 10,0 9% 8 2467 122 59 123 52 247 018 2.7 2.3 7bé & 1 28 16202 5% 825 21 8
VC(r)=1,438#IP*ZT/r for r3RC 10.5 95 89 2.80 1262 6.0 12.1 54 2616 209 26,2 23.8 77.4 N 1 2 1519 5 82 2t 8
VC(r)=VO-K*riten for r<RC 1.0 9% 9% 293 192 4.2 1.8 56 %M 1918 2.8 25 MW.1 98 1 28 1518 5 827 22 9
Vo= 57,24 MeV K= .01855 n=3.141 11,5 104 98 3.07 1321 6.3 L5 S8 2735 1834 2.5 21.3 78.7 103 t 28 ML 5 97 22 9
VC(RINT)= 31.9 MeV 12,0 108 102 3.20 1350 6.4 1.3 60 2789 1798 21.4 20.2 9.3 107 1 2% 14 L% & 92823 9
FISSION-TKE= 108. MeV 13,0 117 11t 3.47 1405 6.7 10.8 43 2881 1623 19.4 18.4 0.3 116 1 2% 13 166 6 9 0 24 10
ASYMM. FISSION-TKE= 25. MeV 140 126 19 373 1459 7.0 10.4 &7 2960 1507 17.8 16,9 611 125 1 2 1215 610 R 251
150 135 128 400 1511 7.2 100 70 X28 1406 16,5 15.6 818 14 1 2 12158 Wi B2
LIQUID DROP PARAMETERS: 16.0 14 136 4.26 1561 7.4 9.8 73 3088 1318 15.3 4.4 €24 143 RS RS S N X S O § N - I X ¥4
GAMMA= 0,890 MeV/fm##2 PROX-FACTOR= 15.87 MeV 17.0 153 {45 453 1609 7.7 9.5 76 3040 1241 143 135 8.9 (158 06 N 11 LI 6,12 ¥ 27 12
L-RLD= 95 (ROTATING LIGUID DROP LIMIT)
STIFFNESS PARAMETER C= 22,58 MeV/Z##2 18.0 162 1S3 4.0 163 7.9 9.2 79 3167 1172 13.4 12,6 &3 2 0 N 10 LM 6, 12 ¥ 2.8 13
19.0 171 162 5.06 1702 8.1 9.0 81 3228 1110 12.6 119 8.7 171 0 N 10 LT 91340 29 M
MASS EXCESSES (MeV/ca#x21: 20,0 190 170 5.33 1747 8.3 6.7 584 36 1055 10.9 1.2 €41 180 0 31 10 L.23 9. 13 & 2.9 M
PROJECTILES 11.4 TARGET: ~72.1 2.0 28 213 b4 195 9.3 7.6 9 M7 &M 93 8.8 8.3 25 0 2 8 140 1.1 H A3 1
COMPOUND NUCLEUSS -65.3 00 270 25 6,00 2145 10,2 7.0 107 3500 703 7.7 7.2 8.2 20 0 I 8 0.9 13.19 36 34 19
FUSION RELATED PARAMETERS? B0 35 298 9.0 2320 1.0 b6 116 Iéb &2 45 41 887 35S 0 B 7 09 5.2 &3 3.9
R-BARRIER=10.18 fm V(RB)= 32,3 MeV 40.0 350 340 10.66 2483 11.8 4.2 125 315 527 5.4 5.3 87.2 W0 0 M b 0.8 1.2 0 41
Q-VALUE= 4.6 MeV 45.0 405 38312.00 2437 125 5.8 134 M58 M8 5.0 47 6.5 M5 0 B 5 079 19.28 16 A4
L-CRITICAL= 47. S0.0 450 4251333 2783 13.2 5.5 1M M3 A2 45 42 978 4 0 % b6 04 2N 44
MeV/u MV MoV — MeVic t/fm — K sb  sb dew des des MV MV MV — pes MV M- MV —
P=PROJECTILE T=TARGET C=CONPOUND OR DIMXLEAR SYSTEM QP=CQUARTERPOINT CM=CENTER OF MASS L<LAB BEM 9 Be
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TABLES. Reaction Parameters for Heavy-lIon Collisions
See page 395 for Explanation of Tables and page 390 for Contents

# 43 9 Be on 165 Ho 9 Be on 155 Ho 9 Be on 165 He
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/u BAB ECN EQWVC Kk ETA  LMAX SOMMR SOFUS UP-C QP-LP QP-LT EP-P EY-OT EPOMI ETA’ TAU  E~5R BN—EN TBP MAT
Lo % 9025 3 1.9 422 0 0 018001860 00 0 0 O 0 000 0. 0 000 0
ATOMIC NUMBERS: 2P= 4, 2T= &7. ZC= 71.{Lu) 20 18 17 05 %50 26 2.8 0 0 018001800 006 0 0 0 0000 0. 0 0 00 0
NEUTRON NUMBERS: NP= S, NT= 98. NC=103, 30 27 2 075 473 3.2 44 0 0 018001000 006 0 0 0 0000 0 0 0 00 0
40 3% 34 1,00 778 37 21 0 0 018001800 00 0 0 0 0000 0.0 000 O
AP*%1/3= 2,080 AT##1/3= 5,485 45 M 3B 1,13 825 40 19.9 15 512 3M0106,01029 3.0 B 5 2B W 1A 2 4 12 1.4 4
REDUCED MASS NUMBER= S.53 AP+AT=AC=174,
5.0 45 43 1.5 670 4.2 18.9 21 866 439 83,5 00.4 48.3 41 4 24 42 54 2 4 13 1.4 4
INTERACTION RADIUS RINT=11.31 fm RO= 1.50 fm 55 50 47 138 912 44 180 26 1185 683 9.6 667 B2 4 3 B W A7 2 51515 5
60 54 51 1.50 953 4.6 17.2 30 M5 1087 5.9 5.3 0.0 S5 3 2% N 34 3 51 L6 S
MATTER HALF-DENSITY RADIT Lfml: 65 59 55 1,63 92 48 6.6 33 143 1299 52,7 50.3 637 56 2 % 1B 3 547 16 S
CP= 1.85 CT= 6.25 CT+CP= 8,10 C= 1.43 7.0 83 M0 175 1630 49 159 37 1822 1407 4N1 M9 &5 4 2 27 A4 295 3 618 L7 &
EQUIVALENT SHARF SURFACE RADII [fmi: 7.5 68 4 1,88 1066 5.0 154 40 1975 1535 42,6 40.6 687 86 2 27 B 27 3 b6 19 1.7 &
RP= 2,29 RT= 6.41 8.0 72 8 200 110§ 5.3 14.9 42 2109 1647 B9 37.0 70.6 0 2 2B 2 25 4 & 20 1.8 &
85 77 73 243 U35 5.4 4.5 45 2227 1746 .8 M.0 721 5 1 B 20 24 4 7 2 4.8 7
COULOMB RADII C#fm]: 9.0 81 T 226 1148 5.4 141 47 2332 183 3.2 N5 M4 X 1 8 19229 4 T 219 7
RCP= 2.22 RCT= 4.15 RC=RCP+RCT= .37 9.5 8 81 2.38 1200 5.8 137 50 425 1913 .9 29.4 746 84 1 2 18 218 4 T B 1.9 7
BSS-COULOMB POTENTIAL [MeV1: 1.0 90 85 2.51 122 5.9 13.3 52 2509 1983 8.9 2.5 5.5 8 1 28 17 209 4 8 24 2.0 8
VC(r)=1.43842ZP%2ZT/r far roRC 105 95 % 2.63 1262 60 13.0 54 2565 2048 27.2 25.8 764 93 t 2 17 200 5 8 2% 2.0 8
VC (r) =VO-K#r-##n for r<RC 1.0 99 94 276 122 6.2 127 S6 253 12 5.6 M4 7.2 98 1 29 15 .93 S5 8 2% 21 8
Vo=  60.52 MeV K= ,01670 n=3.184 1,5 100 98 2.88 132t 6,3 124 S8 2716 1924 4.3 8.4 79 103 1 2 15 1.87 5 8 27 21 9
VC(RINT)= 34.1 MeV 12,0 108 102 3.01 1350 4.5 122 60 2773 19M 2.0 2.9 785 107 1 2% 15 L8l 5. 9 B 22 9
FISSION-TKE= 119. MeV 13.0 117 {11 3.26 1405 &7 117 43 2874 1702 20,9 19.9 79.5 116 1 2B 14 L7 b 9 30 2.3 10
ASYMM, FISSION-TKE= 25, MeV 14.0 126 119 351 M 7.0 1.3 47 26t 1981 19,2 18.2 80.4 125 1 30 i3 1.62 b 10 3 24 10
15.0 135 128 3.76 1541 7.2 109 70 3005 M7 177 16.8 8.2 1M 1 N 13 LS4 .11 3B 24 11
LIQUID DROP PARAMETERS:S 16,0 144 137 401 1561 7.5 10,5 73 3100 1383 16.4 156 1.8 143 1 30 12 148 N 11 3B 25 I
GAMMA= 0. 894 MeV/Ffma%2 FPROX—-FACTOR= 16,04 MeV 1.0 153 M5 426 109 7.7 10,2 76 3158 1302 15.3 A5 B3 152 1 0 12 142 212 3% 2.6 12
L-RLD= 86 (ROTATING LIGQUID DROP LIMIT)
STIFFNESS PARAMETER C= 22,50 MeV/2#xZ 18.0 162 154 451 1456 7.9 9.9 9 3209 1229 143 134 KR8 162 0 U 1 1.7 8.2 B/ 27 13
19.0 171 162 476 {702 8.1 9.7 82 354 1165 13.5 128 8.3 17 0 3 4 LR 8. 13 ¥ 27 18
MASS EXCESSES (MeV/cw#2l: 2.0 180 171 5.00 1747 6.3 9.4 8 95 1106 12,7 121 .6 190 0 M 11 LA 9. 13 4 2.8 M
PROJECTILE: 11.4 TARGET: -63.7 6.0 25 23 626 195 9.3 84 97 M9 685 10,0 9.5 €5.0 25 0 32 9 L.12 1. 16 49 31 16
COMPOUND NUCLEUS:S ~53. & 0.0 270 256 7.52 2145 10,2 7.7 106 3551 737 82 7.8 859 20 ¢ 3B 8§ 1.00 12,19 55 3.4 19
FUSION RELATED PARAMETERS: 5,0 35 299 8.77 2820 1.0 7.0 118 WA SR 69 6.4 %5 U5 0 M 8 0.92 142 82 37
R-BARRIER=10.29 fm V(RE)= 34.5 MeV 40.0 30 3411002 48 1,8 6.7 127 W77 B3 60 57 8,0 B0 0 B 7 0.8 1625 69 4.0
R-VALUE= 1.4 Mev 45.0 M5 304 11.28 2037 125 6,3 135 3719 491 53 5.1 8.3 M5 0 B 7 0.80 18. 27 75 4.2
L-CRITICAL= 4%. $0.0 450 427 12.53 2783 13.2 4.0 43 372 M2 4.8 45 876 450 0 3B 6 075 20 30 8 4.4
6248 5 3 34 36 6 36 36 3 226 36 8 BT U 2696 36 26 3 B 3 3 2 T B W I3 U 2626 I I3 2 NN
# 44 9 Be on 181 Ta 9 Beont8l Ta 9 Beoon 18] Ta
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/v ELAB ECK EDVVC vk ETA  LMAX SOIMR SOFUS GP-CM QP-LP OP-LT EP-GP ET-OT EPOMX ETA’ TAU  E-ER DH-EN TEP MAT
.0 9 902 3B 1.9 %0 0 0 018001800 00 06 0 0 0000 0 0 0 00 ©
ATOMIC NUMBERS: 2P= &, IT= 73. 2C= 77.(Ir) 20 18 17 047 B 27 RS 0 06 01001800 00 6 0 0 0060 0.0 000 0
NEUTRON NUMBERS: NP= §. NT=10&. NC=113, 30 7 2% 070 613 32 %5 0 0 018001600 00 0 0 0 0000 0. 0 0 00 O
40 3% M 0% 77 38 2.0 0 0 018001800 00 ¢ 0 0 0000 0 0 000 O
AP#%1/3= 2.080 AT##1/3= 5,657 45 M 39 1,06 825 4.0 2.7 10 222 MS18412%.1 258 I/ 6 23 M. 2 4 i1 1.3 A
REDUCED MASS NUMBER= &.57 AP+AT=AC=190.
5.0 45 43 1.7 870 42 206 19 680 47 96,0 93.2 42.0 4 4 25 S3 406 2. 4 13 1.3 4
INTERACTION RADIUS RINT=11.50 fm RO= 1.49 fm 5.5 S0 47 1.9 912 44 196 24 1013 M4 785 T5.8 50.7 4 4 2% A A 2 5 14 1.4 4
&0 54 51 L4 953 46 18.8 2B 1208 M8 66,9 643 566 St 3 2% 3/ LA 2 515 1.5 5
MATTER HALF~DENSITY RADII C[#ml: 45 59 55 1.53 92 4.8 8.0 32 1519 119 5.4 %61 408 56 3 27 3 3.4 3 517 15 S
CP= 1.85 CT= 4.47 CT+(P= 8.32 C= 1.44 7.0 63 60 L6 MO0 5.0 174 35 1706 1320 519 49.8 640 61 2 27 B 34 5 6 18 1.6 &
EGUIVALENT SHARP SURFACE RADII [ fml: 7.5 68 64 1,76 1066 5.1 168 39 1886 1442 46.8 4.8 606 66 2 2B 26 289 3. 6 19 1.6 6
RP= 2.29 RT= 4,62 80 72 69 188 1101 5.3 16.3 42 XG5 1965 42.6 40.7 68.7 70 2 2B 24 249 3 6 20 1.7 &
85 77 73 200 1135 55 158 M 2165 165 .0 3.4 0.4 5 2 B 2 2.5 3 7 A .7 7
COULOME RADII [fml: 9.0 81 77 211 148 5.6 153 47 281 1791 %.2 M6 79 O 1 X N 2P 4 T 2 1.8 7
RCP= 2,22 RCT= 6.35 RC=RCP+RCT= 8,57 9.5 8 81 223 1200 5.8 149 49 2384 1878 .6 R0 732 M 1 29 20 227 4 7 B 1.8 7
BSS-COULOMB POTENTIAL [MeV]: 10,0 90 8 235 1202 5.9 145 52 477 195 3.4 .0 43 8 1 2 19 247 4 8 A L9 8
VC(r)=1,4384IP*2T/r for r>RC 1.5 95 90 247 1282 6.0 4.2 54 2560 202 295 8.2 752 9 1 2% 18 208 4 8 25 1.9 8
VC (r ) =V0~K¥r##n for r<RC 1,0 99 9 2.5 1292 6.2 13.9 56 263 2090 27.8 26,5 7.1 9% i 29 18 2,00 4 8 2 2.0 9
Vo= 64,19 MeV k= ,01487 n=3.225 1.5 104 99 270 1321 b4 13.6 56 205 2081 26.3 5.0 768 108 1 2% 17 L9 5. 8 2 2.0 9
VC(RINT)=  36.5 MeV 120 108 103 2.82 1350 6.5 13.3 60 279 195 2.0 2.8 7.5 107 1 N 17 {.87 S. 9 U 21 9
FISSION-TKE= 133. MeV 13,0 117 11 3.05 145 6.8 12.8 o4 2081 1805 22,6 204 787 116 1 N0 16 178 5. 9 M 2.2 10
ASYMM. FISSION-TKE=  26. MeV 14.0 126 120 3.29 M 7.0 123 &7 276 167 0.7 19.7 9.7 125 1 0 15 1.67 4 10 31 2.2 10
150 135 129 3.52 51 7.3 1.9 74 059 15 19,1 18.2 0.5 1M 1 X 4 LY 6 1 R 23 11
LIGUID DROF PARAMETERS: 16,0 144 137 3.76 1581 7.5 11,5 74 3131 1467 §2.7 16.9 81.2 143 1 3t 13 1L.52 6 11 34 2.4 12
GAMMA= 0.8%1 MeV/fm##2 PROX-FACTOR= 16.10 MeV 17,0 153 146 3.9 1609 7.7 1.2 77 3194 1380 165 157 8.8 152 1 3 13 1.4 .12 35 2.5 12
L-RLD= 86 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 22.39 MeV/Z#%2 18.0 162 154 4,23 165 8,0 10,8 80 3251 1304 15.4 347 823 161 1 3 12 4.40 7. 12 37 25 13
19.0 171 163 446 1702 8.2 10,5 & 3001 1235 14,5 13.8 87 171 0 31 12 1.35 8,13 MW 2.6 13
MASS EXCESSES [MeV/c#%211 2.0 180 171 470 1747 8.4 10,3 66 3346 (173 13.7 13.1 8.1 180 0 3 12 1.31 8. 13 40 2.7 14
PROJECTILE: 11.4 TARGET: -44.0 5.0 25 214 S.87 1955 9.4 9.2 9B B/I7T 99 107 10.2 847 225 0 R 10 L.i4 10. 16 47 30 17
COMPOUND NUCLEUS: -34.1 0.0 270 257 7.04 2145 10.3 8.4 109 330 762 8.8 B4 656 20 O B 9 1.03 12,19 S4 3.3 19
FUSION RELATED PARAMETERS: 3O 35 00 8.22 2320 M.t 7.8 120 IO 670 7.4 7.0 863 35 0 W 8 0.9 3.2 & 34
R~BARRIER=10.44 fm V(RB)= 36.9 MeV 40,0 30 M3 9.39 M 1.y 7.3 129 IO B 45 6.1 9.8 H0 0 I 8§ 0,87 1525 67 28
G-VALUE= ~0.5 MeV 45,0 405 3861057 2637 126 6.9 138 W6 S2A 5.7 S4 &4 K5 0 B 7 0.8 17.27 M 4.0
L-CRITICAL= S0, 50,0 450 429 11.74 27183 13.3 4.5 146 W3 K9 51 49 @74 A0 0 % 7 077 8. % 80 42
BeV/u MV MV — BeV/c 1/fa  — A sb mb des den des MV MV MV —  aes NeV MeV- MV -

P=PROJECTILE T=TARGET CeCOMPOLMD OR DIMUCLEAR SYSTEM GP=QUMRTERPOINT CN-CENTER OF MASS LeLAB M 9 be
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

1 T I U B T 3 Y N B I B 6 B0 6 A I 06T I I I I I3 T I I I

# 45 9 Be on 197 Au 9Beon 197 M SBemriy? M
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/v ELAB ECN ECWYC »  k  ETA  LMAX SOMR SGFUS OP-ON QP-LP QP-LT EP-GP ET-QT EPGMX ETA’ TAU  E-ER EN—EN TP MRT
1.0 9 902 33 19 8 0 0 018001800 00 06 0 0 0000 0 0 O 00 O
ATOMIC NUMBERS: ZP= 4. ZT= 79. 2C= 83.(Bi) 20 18 17 o.M S0 27 /B2 0 0 018001000 00 O O O 0000 O 0 0 00 O
NEUTRON NUMBERS: NP= S. NT=118. NC=123, 30 27 2% 046 473 33 B7 0 0 018001800 00 0 0 0 0000 0.0 0 00 O
40 3% N 088 78 38 49 0 0 018001800 00 © 0 0 0000 0 0 000 O
AP##1/3= 2,080 AT#%1/3= 5.819 45 4 39 1.0 825 40 235 o0 0 0 180.0 180.0 0,0 0 0 0 0000 0.0 000 O
REDUCED MASS NUMBER= 8.461 AP+AT=AC=204.
5.0 45 8B L1 B0 42 223 15 M0 W01 1LTI09.2 W2 M0 5 B 72748 2 4 12 1.3 4
INTERACTION RADIUS RINT=11.468 fm RO= 1.48 fm 35 0 7 1.2 912 44 2.2 22 829 5% 98.8 8bL2 4.6 &S 4 % S0 5B 2.5 1% 1.4 4
60 5S4 52 1,33 953 446 203 7 M3 8 446 724 827 5t 3 7 M A 251514 5
MATTER HALF-DENSITY RADII [fml: &5 %9 B LM 92 A48 195 31 1385 1049 A6 623 W7 % 3 T B/ 2 5 1615 5
CP= 1.85 CT= 6.468 CT+CP= 8.53 C= 1.45 7.0 63 60 1.5 1030 5.0 18.8 3I5 1401 1227 S7.1 5.0 b4 M1 2 28 R I 3 6 17 15 &
EQUIVALENT SHARP SURFACE RADII [fml: 7.5 68 65 1.86 {086 5.2 18.2 38 1788 1381 51.2 49.3 .4 45 2 B 2% 306 3.4 18 1.8 &
RP= 2.29 RT= 4.83 80 72 & 1.77 1101 53 17.6 41 1951 1516 4.5 M7 .8 70 2 ¥ 7 2aw 3 b 19 1.6 b
85 77 73 188 1135 55 171 M 2004 1435 4.6 0.9 887 B 2 ¥ B 2685 37 20 L7 7
COULOMB RADII [fml: 90 81 77 1,97 1148 5.6 18.6 & 221 174 9.3 37.7 0.4 79 2 ¥ 2% 37T A L7 7
RCP= 2.22 RCT= 6.55 RC=RCP+RCT= R.76 9.5 8 8 2.10 1200 5.8 151 49 2334 1836 3%.5 B5.0 N.8 84 1 & 223 A 7T 218 7
BSS-COULOMB POTENTIAL [MeV]: 10.0 90 86 2.2t 1232 4.0 1S.7 St 2436 1921 34.0 32.6 73.0 89 1 2 21 22% 4 8 2318 8
VCir)=1,438#2P%2T/r for r>RC 10.5 95 90 2.32 122 b6 154 54 B2 1999 3.9 N6 MO0 93 4 N 20 2t 4 8 M LY 8
VC (P )=VO-K#p*¥n for r<RC 1.0 9 9% 2.4 1292 62 15,0 56 2601 209 N0 288 /W0 M 1 N 20 208 4 8 X5 1.9 8
VO= 47.75 MeV K= .01331 n=38.264 1.5 104 99 2,54 1321 4.4 147 SB 2687 2133 8.4 27.2 T5.8 102 1 0 19 200 4 8 2 2.0 ¢
VC(RINT)= 38.9 MeV 12.0 108 103 2.5 1350 4.5 14.4 &0 2754 2064 269 25.8 .6 107 4 N 18 1,93 5 9 2 20 9§
FISSION-TKE= 147. MeV 13.0 117 112 2.87 145 6.8 13.8 & 2879 1905 24.3 8.3 77.8 11 1 3% 17 188 S5 9 28 2.1 10
ASYMM. FISSION-TKE=  27. MeV 140 126 120 3.10 (457 7.0 13.3 48 2984 179 2.2 2.3 .9 125 1 }H 16 L.72 510 0 2.2 10
19.0 135 129 3.3 1511 7.3 128 71 W75 1651 20.5 19.6 1.8 134 t 31 15 163 6,10 32 2.2 11
LIGUID DROP PARAMETERS: 16,0 144 138 3.54 1561 7.5 12,4 74 3154 1548 19.0 18.2 80.5 143 13 15 156 6.1t B 2.3 12
GAMMA= 0.688 MeV/fm##2 PROX-FACTOR= 16.16 MeV 17,0 153 18 376 1609 7.8 124 78 3223 1456 17.7 16,9 BL2 152 1 3t 4 LA 612 BB 24 12
L-RLD= 85 (ROUTATING LIGUID DROFP LIMIT)
STIFFNESS PARAMETER C= 22.31 MeV/Z#%2 18.0 142 1S5 3.98 165 8.0 1.7 81 3285 137% 14.5 15.8 8.7 14 1 32 14 1.4 7,12 3% 25 13
19.0 171 164 420 1702 8.2 11.4 B4 3041 1303 15.5 14,9 82.2 120 1 2 13 1.3 7.13 38 2.5 13
MASS EXCESSES [(MeV/c#%2]: 2.0 180 172 4.42 1747 8.4 1.1 8 390 128 14.7 14.0 82.7 180 0 32 131M .13 2.6 M
PROJECTILE: 11.4 TARGET: -28.6 B0 25 25 55 195 9.4 100 99 ¥ 990 1.4 10.9 843 25 0 BV il LI7 %16 & 29 17
COMPOUND NUCLEUS: -17.9 0.0 270 298 6.63 2145 30.3 9.1 111 3702 825 9.4 9.0 5.3 20 0 H 10 105 i1.19 53 3.2 19
FUSION RELATELD PARAMETERS: BO 35 N1 24 820 1ht 8.4 120 30 7 7.9 7.6 860 35S 0 M 9 0.9 1222 o0 3.4
R-BARRIER=10.62 fm V(RB)= 39.4 MeV 40,0 360 34 8.85 2483 119 7.9 131 3/S6 419 6.9 6.6 BbL 30 0 0B 8 0.89 14. 2% & 3.7
G-VALUE = 0.6 MeV 5.0 45 307 9.9 2437 124 2.4 W0 3907 S50 b1 5.8 87.0 45 O B 6 083 1527 12 39
L-CRITICAL= Sz2. 50,0 450 430 11.06 2783 13.3 7.0 148 38 495 5.4 5.2 87.3 450 0 ¥ 7 078 17.30 78 4,1
L T Ty AR STy Y]
# 46 % Be on 208 Pb 9 Be on 208 Pb 9 Be on 208 Pb
FARAMETERS INDEPENDENT OF BOMBARDING ENERGY L/ ELAB ECN ECWW »  k ETA  LMAX SOMAR SGFUS OP-CN OP-LP OP-LT EP-QP ET-QT EPGNX ETA’ TAU E-ER ENEN TEP MY
1.0 9 902 B 1.9 Si.6 O [] 0 180.0 180.0 0.0 0 0 0 00600 0.0 000 O
ATOMIC NUMBERS: ZP= 4. IT= 82. IC= 86.(Rn) 20 18 17 043 S0 27 %5 0 0 019001800 00 O O 0 6 000 0. 0 0 0.0 O
NEUTRON NUMBERS: NP= S, NT=124. NC=131, 30 27 2% 045 473 33 298 0 0 0180,01800 00 0 0 0 0 000 O 0 0 00 ©
40 3% 3B 0.8 78 38 B8 0 O 019004800 06 © 0 0 0000 0 0 0 00 O
AP#%1/3= 2,080 AT##1/3= 5,92% AS M 39097 &5 40 243 0 0 0190.01800 00 o0 0 o0 0000 0.0 000 O
REDUCED MASS NUMBER= 8.63 AP+AT=AC=217.
S.0 &5 43 1.8 80 4.2 281 13 W0 226 120.2118.0 9.9 & S 25 8 892 2.4 12 1.1 4
INTERACTION RADIUS RINT=11.79 fm RO= 1.47 fm S5 0 & L9 912 44 20 20 748 534 93.8 714 433 45 4 26 56 S 205 14 10 4
&0 54 52 1.9 953 A6 211 26 1085 790 78.3 759 S0.9 St 3 27 M 4% 2515 1.2 5
MATTER HALF-DENSITY RADII [fm): &5 % 5 140 992 48 203 30 1331 1007 7.5 ¢5.3 S6.2 56 3 28 B 39 2 5 16 1.3 S
CP= 1.85 CT= 6,82 CT+CP= 8,67 C= 1.4S 7.0 43 60 LS1 1030 50 19.5 3 1556 1193 W5 V.4 803 6 2 B N 34 3 b 17T L3 S
EQUIVALENT SHARP SURFACE RADII L[fml: 7.5 68 5 162 1064 5.2 189 38 1753 1355 53.3 S50.3 434 45 2 28 3 1S 3, b 18 14 b
RP= 2,29 RT= 4,96 8.0 72 &9 1.73 1301 53 183 M 1924 14% 48.3 4.5 59 W 2 2% 2829 3 61915 &
835 T 73 1.8 1B 55 1.7 M4 2073 1620 WM. 425 8.9 B 2 % »2n 37015 7
COULOMB RADII L[fml: 9.0 81 78 LM 1168 5.7 17,2 4 22206 1731 0.7 W1 T W 2 2 B 2AH T AU L6 T
RCP= 2.22 RCT= 6.66 RC=RCP+RCT= 8.88 9.5 8 82 2.05 1200 5.8 16,8 49 2325 1830 37.7 363 7.1 84 1 29 23242 3.7 216 7
BSS-COULOMB POTENTIAL [MeV1: 10,0 90 85 216 1232 6.0 163 51 431 919 B2 BB 24 & | N 2 2% 4 828 L7 8
VE(r)=1.,438%ZP#ZT/r for r>RC 105 95 91 226 1282 &1 159 54 /27 2000 3.0 31.7 735 93 3 21 22 4 8 24 17 8
VC{r)=VO-K#pr*in for r<{RC 1.0 9 95 2.3 1292 4.3 1546 56 215 273 3.0 9.8 WS MW f W0 20 211 4 8 B 1.7 8
Vo= 69.35 MeV K= ,01270 n=3,276 1.5 104 99 2,48 132t 4.4 15.2 58 2494 2140 29.3 28.1 5.3 102 1 %0 20 204 4 8 2% 1.8 9
VE(RINT)= 40.0 MeV 12.0 108 104 2.5 1350 4.5 4.9 &0 2767 2126 27.8 26.46 761 107 1 30 19 L97 4 9 2% 1.8 ¢
FISSION-TKE= 154. MeV 13.0 117 112 2.0 1405 4.8 14.3 o4 2896 1962 0.1 2.1 77.4 114 1 3 18184 5 9 28 1.9 10
ASYMM. FISSION-TKE=  27. MeV 140 126 120 3.02 1459 7.0 13.8 48 3005 1822 2.9 2.0 M5 15 1 3 17 LA 5. 10 B 2.0 41
15,0 135 129 323 1511 7.3 133 72 00 100 204 20,2 9.4 1M 1 3 16 L 5. 10 31 21 1
LIQUID DROP PARAMETERS: 16.0 144 138 3.45 1561 7.5 12.9 75 3183 1994 195 187 90.2 143 1 31 15 1.5 411 3 2.2 12
GAMMA= 0.879 MeV/fm##2 PROX-FACTOR= 16.07 MeV 1.0 153 147 3.67 1609 7.8 125 78 3250 1500 18.2 17.5 @0.9 182 1 3 15 1.52 &4 12 M 22 12
L-RLD= 84 (ROTATING LIQUID DROUP LIMIT)
STIFFNESS PARAMETER C= 22.25 MeV/I*x2 18.0 142 155 3.88 1856 8.0 12.2 81 3321 18417 17,0 16.3 815 141 1 32 414 412 3B 2.3 13
19.0 171 164 410 1702 8.2 11.8 84 3379 142 16,0 153 62.0 170 1 32 14 LM 7. 13 37 2.4 M
MASS EXCESSES ([MeV/c#x213 2.0 180 173 431 1747 8.4 115 8 M3 1275 5.1 145 825 18 0 32 13 1.3 7.13 3% 2.4 M4
PROJECTILE: 11.4 TARGET: -19.5 B.0 25 216 5.3 195 9.4 103 100 27 1020 11.8 11.3 841 25 0 33 i1 L8 9. 16 & 27 17
COMPOUND NUCLEUS: 3.7 0.0 220 259 6.47 245 10.3 9.4 112 378 B0 9.6 9.2 85.2 2N 0 3% 10 1.06 10.19 T2 3.0 N
FUSION RELATED PARAMETERS? B0 315 02 7.5 6820 11.2 8.7 123 3850 728 8t 7.8 5.9 35S 0 MU 9 097 1222 W 33
R-BARRIER=10.72 fm V{(RB)= 40,4 MeV 40.0 350 345 8.63 2483 11.9 8.2 132 IY 637 7.1 6.8 865 W0 0 B 9 09 13.24 & 3.5
Q-VALUE= -11,9 MeV 5.0 405 308 9.70 26 127 .7 1M H72 566 6.2 40 8% M5 0 B 8 084 15.27 M 37
L-CRITICAL= $53. 50.0 450 431 10.78 2783 13.3 7.3 150 4045 510 S.6 5.4 87.2 450 0 3 8 0.7 16. 30 78 3.9
Vi MV MV MeV/e 1fs — A s sb den des des MV MV MV — oes NV M- MV ~

P=PROJECTILE T=TARGET CrCONPOUND OR DINUCLEAR SYSTEM QP=QUARTERPOINT CHeCENTER OF MASS L=LiB R 9%
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

# 47 ¥ Be on 209 Bi 9 Be on 209 B 9 Be on 209 Bi
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY B./u ELAB EON ECWMC » k  ETA  LMAX SGMAR SGFUS GP-OM GP-LP GP-LT EP-GP ET-OT EPQII ETA’ TAU  E-ER DH—EN TEP MLT
W0 9 9020 9 L9 R3I 0 0O 018001800 00 ¢ 0 0 0000 0 0 0 00 ¢
ATOMIC NUMBERS: 2P= 4., 2T= 83. IC= 87.(Fr) 20 18 17 0.43 S0 2.7 3.0 O 0 0 i80.0 160.0 0.0 [ 0 0 0000 0. 0 000 0
NEUTRON NUMBERS: NF= 5. NT=126. NC=131, 3.0 27 2% 044 613 33 N2 O 4 0 180.0 180.0 0.0 [ 0 0 0 000 0.0 000 0
40 3% B 0.8 78 e 1 0 9 0 180.0 180.0 0.0 0 0 0 0 000 0.0 000 0
AP%%#1 /3= 2.080 AT#x1/3= 5,934 45 M 9 0.9% 85 40 4.6 O 0 0 180.0 180.0 0.0 0 0 [ 00006 0 0 000 O
REDUCED MASS NUMBER= 3,63 AP+AT=AC=213.
S.0 45 43 107 870 4.2 8.4 12 312 197145124 2.8 6 2B 9 %6b 2. 4 12 1.1 4
INTERACTION RADIUS RINT=11.80 fm RO= 1.47 fm S5 50 47 117 92 44 223 2 06 499 9.2 93.8 4.9 &5 4 % WBSB 2 411 4
&0 54 52 L.28 953 A4 203 25 1028 TSY 80.0 77.6 $0.0 50 4 27 4487 2.5 1512 5
MATTER HALF-DENSITY RADGII [¢éml: &3 % % LI 92 48 05 N0 198 9 8.8 &b Bb 3 ® 3397 2 51613 5
CP= 1.85 CT= &.83% CT+(P= &.68 C= 1.46 7.0 63 40 149 1630 5.0 19.8 M 1527 1168 0.6 9B.5 P.7 &0 3 28 U35 30617 1.3 5
EQUIVALENT SHARP SURFACE RADII [¥fmi: 7.5 68 65 L.40 1085 5.2 191 37 1765 133 42 523 629 &5 2 2% 3 319 3. 06 18 1.4 b
RE= 2,29 RT= 6.97 8.0 72 49 1.7 1101 5.3 18.5 40 1898 1474 49.1 47.3 &5.5 0 2 2% 2929 3 619 1.4 4
85 77 71 181 1135 S5 17.9 43 2050 1400 .9 43.2 .6 TS 2 ¥ 2274 37T NHLS 4
COULOMB RADII [fml: %0 81 78 1.92 1168 5.7 17.4 46 2184 1712 .3 BT 93 W 2 0¥ B 2S5 371 A 45 7
RCP= 2,22 RCT= 6,68 RO=RCP+RCT= .87 9.5 8 8 203 1200 5.8 17,0 49 2305 1813 38.3 %.8 70.8 84 1 30 24 243 3.7 22 1,6 7
BSS-COULGME POTENTIAL [MeV]: 10,0 90 8 243 1232 6.0 16.5 51 2412 1903 35.7 3M.3 721 89 1 % B2 4 82816 7
VC{r)=1,433%2P#2T/r for r2RC 1.5 % 91 224 1282 6.1 161 54 510 1984 R5 N2 73 N 1 0 228 4 82A 1.7 8
VE(r ) =V0-K#r®en for r<RC Ho 9 95 235 1292 6.3 158 56 259 2059 31.5 .2 74.3 98 1 30 21 213 4 8 25 1.7 8
Vo=  70.01 MeV K= ,01243 n=3X.2064 HS 104 99 2.45 1321 6.4 154 58 279 2127 2.7 8.5 .1 102 1 3 2 205 4 8 2 1.8 ¢
VC(RINT)= 40.%5 MeV 120 108 104 2,56 1350 6.5 151 60 2753 2138 2.4 27.0 5.9 107 1 3% 19 197 A& 9 % 18 ¢
FISSION-TKE= 157. MeV 1320 17 112 2.77 145 4.8 145 o 2883 1973 5.5 4.4 7.3 116 1 3 18 1.85 5. 9 28 1.9 10
ASYMM. FISSIGN-TKE= 28. MeV 1.0 126 121 2.9 1459 7.1 14,0 68 2994 18R 3.2 22.3 78.4 125 03 17 L7 510 3 2.0 10
15,0 185 129 3.2 1541 7.3 13,5 71 3090 70 2.4 20.5 79.3 3% 1 3 16 té6 510 31 2.1 11
LIQUID DROP PARAMETERS: 16,0 144 138 3.4t 1581 7.5 13,1 75 3174 1603 19.8 19.0 80.1 143 T 31 1L &1 B2
GAMMA= 0,883 MeV/fm¥#2Z PROX-FACTOR= 14.14 MeV 12,0 153 147 3.63 1609 7.8 12.7 78 348 1509 18.4 17.7 90.8 152 1 3R 15 $.52 6,12 3 2.2 12
L-RLO= 82 (ROTATING LIGUID OROP LIMIT)
STIFFNESS PARAMETER C= 22.25 MeV/Zx#%Z 18.0 162 155 3.8 1656 8.0 12,3 81 W4 1425 (7.2 16.5 8.4 141 t 32 14 14 6012 3B 23 13
19.0 171 164 405 1702 8.2 12.0 84 3373 130 16.2 15.5 8.9 170 t 32 14 t4 7.13 37 2.4 13
MASS EXCESSES [MeV/c##21: 20,0 180 173 4.27 {747 6.4 11,7 87 M5 1282 15.3 4.7 2.4 1P 1 32 13 1.3 7.13 3 2.4 14
PROJECTILE: 11.4 TARGET: -1&,5 2.0 25 216 5.3 195 9.4 10,5 100 3625 1026 1.9 11.4 8.1 25 O B 12 118 9. 16 4 27 17
COMPOUND NUCLEUS: 7.1 30.0 270 259 4.40 245 103 9.5 112 377 85 9.7 9.3 5.1 200 0 34 10 1.06 10.19 52 3.0 19
FUSION RELATED PARAMETERS: B0 A5 N2 7.4 BN 1.2 88 10 W6 IRV 82 7.7 859 315 [ 9 097 12.22 59 33
R-BARRIER=10,.72 fm V{(RB)= 40.9% MeV 0.0 30 M5 8.53 M3 1.9 8,3 132 W H4 7.0 6.9 86.4 30 0 B 9 0.9 13.24 & 3.5
Q-VALUE= —-12.3 MeV 5.0 405 308 9.40 2 127 7.8 4 W% S50 63 6.0 8.8 45 0 3% 8 0.84 1527 71 37
L-CRITICAL= 53, 0.0 450 431 10.4 2783 13.3 7.4 10 #0017 513 5.6 5.4 £.2 450 ¢ % 8 0.7 6.3 77 39
# 48 % Be on Z38 U 9Beon2RU 9 Beon 238 U
FARAMETERS INDEPENDENT OF BOMBARDING ENERGY B/u ELAB ECH ECH/VMC ¢ k ETA LMAX SGMAR SGFUS QP-CM OP-LP QP-LT EP-(P ET-OT EPONX ETA’ TAU  E-ER P—EN TB® MLT
1.0 v 9 020 W/ L9 5.9 0 0 ¢ 180.0 180.0 0.0 [ [4 0 0 000 0.0 000 ¢
ATOMIC NUMBERS: 2P= 4, Z7= 92. IC= 9&.(Cm) 20 18 17 0.8 S0 27 Mo O ¢ 0 180.0 180.0 0.0 0 ¢ 0 0 006 0. 0 0 00 ¢
NEUTRON NUMBERS: NF= S. NT=146. NC=151, A0 27 2 059 473 3.3 /S O 4 0 180,0 180.6 0.0 0 ] 0 0 000 0 0 000 ¢
40 3% 35079 7T 38 0 0 0 0 180,0 180,06 0.0 [ 1] 0 00600 0. 0 000 0
AP®#1/3= 2.080 ATx#1/3= &,197 45 4 39 0.89 85 40 7.3 ¢ 0 0 180,90 180.0 0.0 [ 0 0 0000 0. ¢ 000 0
REDUCED MASS NUMBER= 8.67 AP+AT=AC=247,
S.0 45 43 09 80 42 259 0 [ 0 160.0 180.0 0.0 0 0 0 0000 0.0 000 0
INTERACTION RADILS RINT=1Z.08 fm RO= 1.46 fm 55 50 48 1,09 912 44 2.7 15 421 278 1165 1146 3.7 M 5 2 8 820 . 41311 5
60 S 52 1,19 98 4p 2B7 22 788 SN 935 9.3 3.3 W 4 28 562 2 51412 5
MATTER HALF~DENSITY RADII L[fml: 65 5% 56 L.2% 992 AB 2.7 2 1095 819 1.1 769 0.5 B 3 8 8 A4% 2 515 L3 4
CP= 1.85 CT= 7.16 CT+CP= 9.01 C= 1.47 7.0 63 6t 1,39 1030 5.0 21,9 32 1355 1032 68,9 66.9 5.6 40 3 29 4 392 b1 L3 b
EQUIVALENT SHARFP SURFACE RALIY [fml: 7.5 68 45 1,49 1066 5.2 212 3 1580 1216 611 9.3 S94 65 2 29 37 350 2, 6 18 L4 7
RP= 2,29 RT= 7.30 80 72 69 1.5 1101 S.4 205 39 1775 1377 B.0 3.3 25 70 2 30 34 318 3 4 19 14 7
85 77 74 1.68 113 5.5 19,9 43 1947 1519 0.1 48,5 &5.0 75 2 3% 32 3T NS 7
COULOMB RALRII [fml: 90 81 78 1.78 1148 5.7 19,3 4 2000 164 46,0 M5 47.0 7% 2 % ¥/ 3T X158
RCP= 2.22 RCT= 6.98 RC=RCP+RCT= 9,19 9.5 8 82 1,88 1200 5.8 18.8 48 223 1759 425 4.1 8.7 o4 2 3% 27 2% 3.7 2 tb 8
BSS-COULOME POTENTIAL [MeV]: 10.0 90 87 1.98 1232 6.0 18,3 51 2358 1861 9.5 3.2 0.2 & 1 31 26 24 3122 146 9
VC(r)=1,438%ZP#ZT/r for r>RC 10,5 95 91 2,08 1262 6.1 17,9 53 249 1953 37,0 BT NS B 3 %5234 3 8B 16 9
VLR ) =VO—K#r##n for r<RC 1.0 99 95 2,18 1292 4.3 17,5 56 2569 2037 3.7 3.5 724 ® 1 31 424 3. 82417 9
Vo= 74,87 MeV K= ,01078 n=3,.327 1L 104 300 2.28 1321 4.4 170 S8 2640 13 32,7 3.6 734 102 1 3 BAS 4 BB LY 10
VC(RINT)= 43.8% MeV 12.0 108 104 2.38 1350 4.6 16,7 40 2744 2183 31,0 29.9 A5 107 N 2 207 409 2 1.8 10
FISSION-TKE= 180. MeV 1.0 #7 13 2.57 145 6.8 161 45 2891 2124 27.9 2.0 76.0 116 13 2 1.9 4 9 27 1.8 11
ASYMM. FISSION-TKE= 29. MeV 140 126 120 2.77 1459 7.1 155 &9 W17 1972 5.5 A.6 7.3 15 1t 32 19 1.83 410 29 L9 12
15.0 135 130 2,97 511 7.3 15.0 72 3126 191 23.4 226 78.3 1M 1 32 18 1.73 510 % 2.0 12
LIOUID DROP PARAMETERS: 16.0 144 139 3,07 1SM 7.6 145 76 X2 1726 21,6 2.9 79.2 143 1 32 18 1.6 5.11 32 2.1 13
GAMMA= 0,868 MeV/fmexZ PROX-FACTOR= 14.03 MeV 17,0 153 147 3.37 109 7.8 14,1 79 305 1626 20,1 19.4 79.9 152 102”17 1% 512 B 200
L-RLD= 74 (ROTATING LIGQUID DROP LIMIT)
STIFFNESS PARAMETER C= 22,14 MeV/Z#wZ 18.0 162 156 3.56 165 8.0 13,7 82 3390 1534 18.8 8.1 80.6 141 32 %152 6,12 B 2.2 15
19.0 171 185 3.76 1702 8.3 13,3 06 344 1483 17.7 17.0 8.2 170 1 3B 4 L4 613 3 23 15
MASS EXCESSES [MeV/c#¥%2]1 20,6 180 173 2.9% (M7 &5 13.0 99 3506 1Bl 16.6 6.0 8.7 199 I R 15 L4 613 38 2.3 16
PROJECTILE: 11.4 TARGET: 47.2 2.0 25 217 495 195 9.5 1.6 102 37 1104 12.9 125 835 25 ¢ 3 13 L2 816 M 24 19
COMPOUND NUCLEUS: -8 0.0 270 260 S.94 2145 10.4 10,6 114 3982 920 10.6 10.2 84.7 270 0 3 12 1.9 919 St 29 R
FUSION RELATED PARAMETERS: 35.0 315 304 4,93 2320 11.2 9.8 125 3968 M9 8.9 8.6 £.5 3US 0 B 1 1.0 0.2 5 31
R-BARRIER=10.99 fm V(RE)= 44.2 MeV 0.0 30 U7 7.92 A3 12.0 9.2 135 068 690 7.7 7.5 861 30 0 3 10 092 12,24 M 3.3
Q-VALUE= -7.5 MeV 450 405 390 8,91 2637 12.7 8.4 M5 M 613 6.8 4.4 866 M5 [ Y 9 086 13.27 70 3.5
L-CRITICAL= 5S. 50.0 450 434 .90 2783 13.4  £.2 154 M78 552 4.8 5.9 8.9 450 o % 9 082 M 75 37
NeViv BV MV — MV/c 1/ — & m ab des des des KV MeV MeV  —  nrs  BeV eV KeV -

P-PROJECTILE T=TARGET C=COMPOLMD OR DIMJCLEAR SYSTEN OP-QUARTERPOINT CM-CENTER OF MASS L-LAB BEAN 7 Be
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

# 49 i2C on t2C 12C o f2C 12C o 12¢€
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/v BLAB ECN ECWVWC p & ETA  LMAX SGWR SGFUS OP-CM GP-LP QP-LT EP-GP ET-UT EPOMX ETA’ TAU  E-ER EN—EN TEP MAT
10 12 4094 518 13 87 0 0 018001800 00 O o0 0 0000 0 0 0 0.0 O
ATOMIC NUMBERST ZP= 6. IT= 4. IC= 12.(Ms) 20 24 12 1.87 78 1.9 40 10 1145 810 42.9 21.4 886 24 3 0 6 37 1.0 0 31 ¢}
NEUTRON NUMBERS: NP= &. NT= 4. NC= 12. 30 3% 18 2.8 8% 23 33 15 150 14 B 125 775 H 2 0 4 243 7. 0 0 34 1
40 48 24 374 1037 2.6 2.8 18 1667 125 178 8.9 8.1 & 1 0 3213 220 037 2
45 54 27 421 1100 28 2.7 20 721 1171 155 7.8 2.2 S8 | 0 3L 5.0 038 2
S0 0 0 468 1140 2.9 25 21 1764 1094 138 &7 834 B 1 57 3 L84 27, S 15 39 2
INTERACTION RADIUS RINT= 8.07 fm RO= 1.76 fm S5 6 33 S.M 126 31 24 2 1799 958 124 4.2 83.8 &5 1 M 3 L73 M, 6 19 41 2
&0 72 3 S 1M 82 23 U 162 878 112 5.4 A4 N t 48 314 BT BA2 2
MATTER HALF-DENSITY RADII Lfmls 65 78 3% 408 1323 3,3 2,2 25 1849 810 10,3 52 M8 T 1 & 2 4.5 3% 725 A3 2
CP= 2,12 CT= 2.12 CT+CP= 4.25 C= 1.06 7.0 o4 42 455 1373 385 21 2 189 752 9.5 48 85.2 & 1 6 2 1,5 3B 8 2B 44 2
EQUIVALENT SHARP SURFACE RADII L[fm]l: 7.5 9% 45 7,00 1421 3.6 2.0 27 1886 702 8.8 44 8546 & 1 0N 2 L4 M 8 45 2
RP= 2.52 RT= 2.52 8.0 9 48 748 148 37 2.0 28 1900 458 8.2 4.1 859 % 0 M 2 L, M, 9 R 4b 2
8.5 102 51 7.95 154 3.8 1.9 29 1913 &0 7.7 3.9 81 102 0 7 2 1.4 4 9 N 47 2
COULOMB RADII [fmlt 9.0 108 54 8.42 IT8 39 L9 30 194 %5 7.3 3b &4 18 [ 2 1,30 47.10 3% 48 3
RCP= 2,51 RCT= 2.51 RC=RCP+RCT= 5.03 9.5 114 57 8.88 1600 4.0 1.8 31 1934 554 48 3.4 8.6 114 0 w2 2 126 50.10 38 49 3
BSS-COULOMB POTENTIAL [MeV1: 10.0 120 60 9.35 1642 41 1.8 32 I943 S 65 3.2 6.8 12 0 4 2 L2 52.11 40 5.0 3
VC(r)=1,438#ZP*ZT/r for r>RC 10.5 126 63 9.82 1683 43 1.7 33 1951 S0 4.2 31 869 12 0 &7 2 419 S5.11 4 54 3
VC{r )=VO-K#r##n for r<RC 10 132 610,29 7R 44 17 B 196 479 89 29 870 1R 0 & 2 Li6 56.12 43 5.2 3
Vo= 14,52 MeV K= .08229 n=2.438 115 138 691075 1762 4.5 1.7 34 194 48 5¢ 2.8 §.2 138 [ 3 2 1.3 &0.12 45 5.3 3
VC(RINT)=  &.4 MeV 120 144 7211.22 1800 45 1.6 35 1970 439 S.4 27 813 M 0 M 2 110 43,12 4 5.4 3
FISSION~TKE=  28. MeV 130 156 781236 1874 A&7 L6 37 1980 M5 49 25 875 15% 0 99 2 106 68,13 S0 5.6 3
ASYMM. FISSION-TKE= 28. MeV 14.0 168 8413.09 I1M5 49 1.5 3B 1987 376 46 23 8.7 168 0 104 2 1.0t 70.14 S3 5.8 &
15,0 180 9014,03 2014 5.1 1.5 40 199% 351 42 21 .9 180 0 108 2 09 7515 S &0 4
LIQUID DROP PARAMETERS: 18,0 192 9% 149 2081 5.2 1.4 4 2002 39 40 2.0 8.0 192 0 113 1 0.9 80.16 59 &1 4
GAMMA= 0,952 MeV/fm#x2 PROX-FACTOR= 12.70 MeV 1.0 204 1021590 2145 5.4 L4 42 208 310 37 L9 &1 24 0 118 1 09 8517 & &3 4
L-RLD= 24 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 31.91 MeV/Z#x%2 18.0 214 1081683 2208 5.6 1.3 M 2012 292 35 1.8 8.2 226 0 12 ! 0.8 9.18 & 44 &
19.0 228 417,77 269 5.7 1.3 45 016 277 3.3 1.7 8.3 228 0 17 1 0.86 95.18 &7 6.6 4
MASS EXCESSES [MeV/c##2]: 20.0 240 120 18.70 2329 5.9 1.3 & 2020 263 32 1.4 88.4 200 0 13 1 0.84 100. 19 70 6.7 4
PROJECTILE: 0.0 TARGET: 0.0 25.0 300 15023.38 2607 4.6 1.1 52 203 200 25 1.3 887 0 0 153 1 075 19U &8 74 5
COMPOUND NUCLEUS: ~-16.2 30.0 3%0 1802805 280 7.2 1.0 57 242 175 2.1 1.0 89.0 340 [ Y/ ] 1 068 135. 28 95 8.1 &
FUSION RELATED PARAMETERS: RO 420 0373 N9 7.8 1.0 62 2047 IS0 1.8 0.9 891 420 0 195 1 0.63 157, 107 8.7
R-BARRIER= 7.40 fm V(RB)= b.3 MeV 40.0 460 24037.40 3311 8.3 0.9 & 261 31 1.4 0.8 89.2 480 0 25 1 0.58 170. 36 118 9.2
Q-VALUE= 16,2 MeV 5.0 50 27042.08 Bts 88 0.8 70 2083 17 1.4 07 89.3 S0 0 05 1 0.5 180. 40129 9.8
L-CRITICAL= 16&. 50,0 600 300 46,75 371t 9.3 0.8 T4 2055 105 1.2 0.6 89.4 &0 [ -} 1 0,52 200. & 140 10.3
A2 T NI I I TN T RN "
# 50 12 C on 160 12€ on 160 12C on 160
PARAMETERS INDEPENDENT OF BOMBEARDING ENERGY EL/v ELAB ECN ECH/AVC » k ETA  LMAY SGWR SOFUS 0P-C OP-LP OP-LT EP-OP ET-OT EPOMY ETA’ TAU  E-ER EN—EN TEP Mot
1.0 12 7083 518 LS 2.4 0 0 0180.01800 00 0 0 0 0000 0 0 0 00 0
ATOMIC NUMBERS: 2ZP= 4. ZT= 8. IC= 14.(Si) 20 24 14 1465 73 21 53 11 1019 720 515 9.7 4.3 20 4 0 9 44 10. 0 0 31 |
NEUTRON NUMBERS: NP= &. NT= 8. NC= 14, 30 3 2 248 698 2.6 A4 17 1457 10B6 29.3 14.8 75.3 34 2 0 6 288 14, 0 0 34 2
4.0 8 27 3.31 1037 3.0 3.8 21 1645 1270 20.6 11.8 W7 W 1 0 525 19.0 037 2
AR##1/3= 2.289 AT##1/3= 2,520 45 S 31 3,72 H00 3.2 36 23 1733 1264 17,9 10,2 810 53 1 S0 4 2,07 2. 5 14 3.8 2
REDUCED MASS NUMBER= (.86 AP+AT=AC= 28.
5.0 60 34 413 1160 3.4 3.4 24 1787 117 1.6 Al 8t W 1 = 4 193 4, 5 18 40 2
INTERACTION RADIUS RINT= 8.32 fm RO= 1.73 fm S5 6 3B AN 1216 37 A2 2% 1830 1034 4.2 8.1 B9 &5 1 % 4 1.82 2. 6 21 &1 2
60 72 M 4.9 121 3.7 3.1 27 1845 948 12.9 7.4 8.6 T 1 8 3172 2. 7 4 42 2
MATTER HALF-DENSITY RALDII C[fml: 65 78 45 597 133 3.8 30 29 1895 875 1.8 &7 BAE M7 1 & 3 LM 3N 7 % A3 2
CP= 2,12 CT= 2,42 CT+CP= 4.55 C= 1,13 7.0 84 48 579 1313 4.0 2.9 I 1920 812 10.9 6.2 846 83 1 & 31,5 3. 828 44 2
EQUIVALENT SHARF SURFACE RADII [#ml: 7.5 9% 51 420 M2A 41 2.8 31 192 T8 10.1 58 85.0 8 1 8 3 15% 34 8 W 45 3
RP= 2.52 RT= 2.78 8.0 9 5 461 1448 42 2,7 3B 191 T 9.4 5.4 83 95 1 & 3 1.4 3. 9 R 46 3
85 102 58 7.03 1514 4.4 2.6 34 1977 669 8.8 5.0 8.4 104 1 3 1,39 39 9 % 47 3
COULOMB RADII [¢ml: 9.0 108 62 M 18 45 25 B 192 R 83 47 859 107 172 34,3 4, 9 3% 48 3
RCP= 2.51 RCT= 2.78 RC=RCP+RCT= 5.30 9.5 114 &5 7,85 1400 4.6 2.5 35 2005 598 7.8 4.5 8.1 I3 | -1 3 1.3t M, 10 38 49 3
BSS-COULOMB POTENTIAL {MeV): 10.0 120 &9 8.27 1842 AT 2.4 I 016 N8 7.4 42 8.3 120 [/ 3 127 &%. 10 39 5.0 3
VC(r)=1,438%ZP*2T/r for r2>RC 10,5 126 72 8.68 1483 49 2.3 3B 2027 54 7.0 40 8.5 12 [} 21,23 811 451 3
VC(r)=V0-K%r#en for r<RC 1.0 12 75 909 1723 5.0 2.3 39 0% 517 47 3.8 8.7 132 0 8 2 1,20 48. 11 43 5.2 4
Vo= 18,36 MeV K= .0%9011 n=2.447 1.5 138 79 9.5t 1762 5.0 2.2 40 20 M 44 3.6 8.0 138 0 & 2 1. .12 4 5.3 &
VC(RINT)= 8.3 MeV 120 144 82 9.92 1800 5.2 2.2 41 282 4474 641 3.5 8.0 144 0 o4 2 1,15 S58.12 4 5.4 4
F1SSION-TKE= 29. MeV 13.0 156 89 10.75 1874 S.4 2.1 43 2045 437 5.4 3.2 87.2 1% 0 88 2 1,10 5. 13 & 5.4 4
ASYMM. F1SSION-TKE= 29. MeV 14.0 148 9 11.57 1945 5.4 2.0 45 2077 406 52 30 974 18 0 92 2 {.05 42,14 52 5.8 4
15.0 180 103 12.40 2014 5.8 2.0 4% 2087 379 4.8 2.8 8.6 1% o 9% 2 1,01 66,15 B S99 4
LIGUID DROP PARAMETERS: 16.0 192 11013.23 281 &0 1.9 48 2095 3B 45 2.6 8.7 12 [ 2 098 68.15 58 41 S
GAMMA= (.952 MeV/fm*22 PROX-FACTOR= 13,53 MeV 1.0 204 117 14,05 245 4.2 1.8 50 2102 B4 4.2 2.4 8.9 204 0 103 2 095 721 &0 463 5
L-RLD= 28 (ROTATING LIGUID DROP LIMIT)
STIFFNESS FARAMETER C= 27.98 MeV/Z#%2 18.0 216 1231488 2208 6.4 1.8 51 2109 316 4.0 2.3 §.0 2% 0 107 2 092 76.17 63 b4 5
190 28 1301571 2269 45 1,7 B3 M 299 38 2.2 8.0 28 0 110 2 0.8 8. 18 6 4b 3
MASS EXCESSES [MeV/cx#2)3 20,0 20 137 1653 2229 4.7 1.7 54 2120 284 36 2.0 8.2 200 0 114 2 0.87 84,19 &8 6.7 S
PROJECTILE: 0.0 TARGET: -4,7 5.0 300 1712067 207 7.5 1.5 61 2138 227 2.8 1.6 8846 N0 0 131 2 0.77 104, 23 81 T4 &
COMPOUND NLICLEUS: -25.1 0.0 360 206 24.80 2850 8.2 1.4 &7 2% 189 2.4 1.3 8.8 30 0 148 1 070 116. 27 93 8.0 7
FUSION RELATED PARAMETERS: [0 420 402893 N3 &9 L3 73 2% 162 20 1.2 8.0 420 0 14 1 0.65 128, 30 104 8.6
R-BARRIER= 7.461 fm V(RB)= 2.3 MeV 40.0 480 27433.06 M1 95 1.2 78 2064 142 1.8 1.0 8%.1 480 [t 1 0.80 147. 34 115 9.2
Q~VALUE= 20,4 MeV 45.0 540 30937.20 /6 10.1 1.4 83 2168 12 1,4 0.9 89.2 50 O 1% 1 0.57 150. 38126 9.7
L-CRITICAL= 1%. 50.0 400 343 41.33 3711 10.6 1.1 87 271 13 1.4 0.8 89.3 00 0 1 1 0.54 185, 42 136 10.2
MeV/iu MV MV — MW 1/6a ~ K& ab  mb des des des MV MV MV nes  MeV V- MoV -~

P=PROJECTILE T=TARGET C=CONPOUND OR DINUCLEAR SYSTEN QP=QLWRTERPOINT CM-CENTER OF MASS L=LAB M 12¢
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

# St 12 ¢ on 27 Al 12C o0 2781 120 0 274
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY B/u BLAB ECM ECIAC » &k ETA  LNAX SOMAR SGFUS OP-OM OP-LP OP-LY EPOP ET-0T EPOL EVA’ TAU  E-ER EN—-EN TBP MLT
1.0 12 8 04 518 1,8 123 0 0 0180.0180,0 00 0 0 0 0000 0.0 000 O
ATOMIC NUMBERS: ZP= 4. 2T= 13. 2C= 19.(K ) 20 24 17 1.3 7B 26 8.7 11 490 M5 7.4 BO 5.8 14 8 0 18 58 7. 0 0 24 1
NEUTRON NUMBERS: NP= 4. NT= 14. NC= 20. 30 3% 25 197 98 31 70 220 138 90 &0 279 00 R 4 0 10 3% . 0 0 27 2
4.0 48 B 2482 107 36 b1 25 1682 1293 27,3 190 76.3 4 2 2 8 23 M 4 13 3.0 2
AP#%1/3= 2.289 ATH#1/3=  3.000 45 S 7 295 100 3,9 5.8 28 1743 13M 236 164 7.2 52 2 M 7 2 6. 517 31 2
REDUCED MASS NUMBER= 8.3f AP+AT=AC= 3.
S0 & 42 328 1140 41 55 30 1823 1987 208 14.4 M6 S8 2 & 7 215 18 S5 20 3.3 2
INTERACTION RADIUS RINT= R.85 fm RO= 1.67 fm 55 6 4 3.40 1216 4.3 5.2 32 1888 1281 184 12,9 807 &5 1 48 b6 201 19. b 22 3.4 3
&0 72 50 3.93 121 45 5.0 34 1942 1ISL 16,8 1.6 Bl T 1 ¥ 6 189 2. b 24 35 3
MATTER HALF-DENSITY RADII [fmlz &5 78 W 426 1323 46 4.8 35 1967 1067 153 10,6 8.3 7 4 St 6 1. 2.7 2% b6 3
CP= 2.12 CT= 3.05 CT+CP= 5,17 = 1.2 7.0 84 S8 459 1373 48 46 3B 0% M 141 9.8 830 & t 8 S L7 A7 8 38 3
EQUIVALENT SHARP SURFACE RADII [fml: 25 90 62 491 1421 5.0 45 3% 2059 95 13.0 9.0 8.5 8 t S 5 144 26 8 N 39 3
RP= 2,52 RT= 3.35 8.0 9 6 S.28 148 51 43 4 2088 867 12.1 8.4 B39 ¥ 1 % 5 LS 2% 83 40 4
85 102 71 5.57 1544 5.3 4.2 42 213 814 11,3 1.9 843 101 I 57 §$ 1S 28 8 B 4L 4
COULOMB RADII (fml: 9.0 108 75 5.90 1598 55 41 M 235 770 10.6 7.4 84.7 107 I % 458 N 7B L2 4
RCP= 2.51 RCT= 3.32 RC=RCP+RCT= 5,84 9.5 114 79 622 1400 5.6 4.0 45 2% 73 10.0 7.0 85.0 113 1 & 4 1.42 3. 9 3% 43 4
BSS~-COULOMB POTENTIAL [MeV1: 10.0 120 8 4.5 142 57 3.9 47 A73 498 9.5 b6 853 19 14 4 137 85,10 38 4.4 4
VCir)=1.43842P*2T/r ¥for r>RC 10.5 126 €7 488 1483 5.9 3.8 48 2189 &0 9.0 4.2 855 15 ¢ 63 4 LM 3’10 ¥ 45 4
VC(r) =V0~K#p#xn for r<RC 110 132 91 7.21 1723 6.0 3.7 49 204 4% 8.6 5.9 8.7 13t 1 4 & .30 310 41 &6 4
Vo= 26.91 MeV K= 09389 n=2.498 HS 138 9% 7.54 1782 6,2 3.4 51 2217 &8 82 57 8.9 137 1 8 4127 911 & 47 S5
VC(RINT)=  12.7 MeV 12,0 144 100 7.85 1800 4.3 3.5 52 29 SM 7.8 S.4 841 143 1 &7 4 1.4 ¥11 M8 S
FISSION-TKE= 24, Mev 13.0 156 108 8,52 1874 6.6 3.4 4 250 S¥B 7.2 5.0 8.4 1B 1 4 4 1,08 42.12 & 49 S
ASYMM. FISSION-TKE= 29. MeV 1.0 168 116 9.17 1945 6.8 3.3 57 248 495 6.6 46 867 18 0 72 3 1,13 4513 & 51 S
15.0 180 125 9.83 214 7.0 3.2 59 284 M2 6.2 43 8.9 180 0 M 3 LO® 4. M52 53 4
LIQUID DROP PARAMETERS: 16.0 192 133 10.48 2081 7.3 3.1 461 2297 43 57 4.0 8.0 192 0 7% 3 LO5 50. 14 54 5.4 &
GAMMA= 0,951 MeV/fmu#2 FROX-FACTOR= 14,95 MeV 12,0 208 141 11,04 2145 7.5 3,0 43 2309 4B 54 3,7 87.3 24 0 79 3 (.02 5315 57 5.6 &
L-RLD= 39 (ROTATING LIGQUIDB DROP LIMIT)
STIFFNESE PARAMETER C= 23.17 MeV/Z#%2 18.0 216 101179 208 7.7 29 &5 2819 W5 54 35 9.5 A6 o 8 3 0.9 8416 B 57 &
19.0 228 1581245 2209 7.9 2.8 467 2329 W5 4.8 3,3 816 26 0 & 3 0% 5617 &2 5.9 7
MASS EXCESSES [MeV/c##2]: 20,0 2400 16613.10 2329 8.1 2.7 &9 2337 36 46 3.2 8.7 M0 0 8 3 0.9 6117 o4 b0 7
PROJECTILE: 0.0 TARGET: -20.4 25.0 300 2081638 2607 9.0 25 78 2%8 277 3.4 25 882 0 0 9% 3 083 7.2 % &7 8
COMPOUND NUCLEUS: -31.4 0.0 360 249 19.66 2850 100 2.2 85 2388 231 3.0 2.1 8BS W0 0 106 207 .28 73 9
FUSION RELATED PARAMETERS: 3B.0 420 2912293 93 10.7 21 93 402 198 2.6 1.8 887 40 0 116 2 0.89 % 28 97 1.9
R~-BARRIER= 3.06 fm V(RE)= 12.8 MeV 0.0 450 3322620 B 1,5 LY 100 2412 173 2.2 1.5 08,9 480 0 1% 2 0.64 106, X2 107 8.4
O-VALUE= 10.7 Mev 45.0 580 374 29.49 3516 122 1.8 106 420 154 2.0 1.4 89.0 40 o0 135 2 0.41 115 3B 117 6.9
L~-CRITICAL= 26, 50.0 600 #5376 3 12,8 1.7 142 MW 138 1,8 1.2 81 400 O 14 2 0.57 128 W 127 9.3
# 52 12 € on 40 Ca 12C on 40Ca 12 on 00
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY B/u ELAB ECN ECNAVC » k  ETR  LMAX SR SOFUS QP-CN QP-LP OP-LT EP-QP ET-QT EPQIY ETA’ YAU  E-ER EN—ON TEWP MLT
1.0 12 9 05 518 20 189 O 0 018001800 00 O O 0 0 000 0. 0 0 00 0
ATOMIC NUMBERS: ZP= &. ZT= 20. 2€= 26.(Fe!} 20 2 18 LO 7B 29 134 0 0 018001800 00 O 0 0 0 000 0. & 0 00 O
NEUTRON NUMBERS: NF= 4. NT= 20. NC= 24, 30 3% 2B L4 98 35 109 19 995 N3 0.6 4.7 WT 2 7 0 19 428 8 0 0 2.7 2
40 48 37 1.9 1087 4.0 9.4 26 1456 1067 39,3 .5 0.4 M4 4 I 13 2.9 {1, 4 14 29 2
AP¥x1/3= 2,289 AT=#1/3= 3.420 45 S 42 2.4 1100 43 8.9 30 1807 1215 335 25.9 7.3 51 3 3% 12 287 12,5 17 3.0 2
REDUCED MASS NUMBER= 9.23 AP+AT=AC= 52.
S0 B0 4 249 160 45 8.5 X (727 138 29.2 2.6 5.4 ST 3 M 11 243 13, 5 19 31 3
INTERACTION RADIUS RINT= 9.30 fm RO= 1.63 fm S5 86 S1O274 126 A7 8.1 35 1825 MO 5.9 200 T 4 2 42 10 225 M. & 2A 33 3
&0 72 55 299 121 4.9 7.7 3R 1906 1358 23,2 17.9 784 0 2 M 9 211 b b 23 34 3
MATTER HALF-DENSITY RADII Lfml: &5 78 b0 324 1323 5.0 7.4 M0 1974 1254 2.0 163 W5 7% 2 45 9 L% 1. 6 5 35 3
CP= 2.12 CT= 2,59 CT+CP= S.71 C= 1.33 7.0 84 85 348 1373 53 7.0 A2 2002 1164 19.3 4.9 0.3 &R 2 4 8 1.8 18 7 77 3.4 4
EGUIVALENT SHARF SURFACE RADII [fm): 75 90 69 373 M2 S5 69 M 62 108 17.8 13.7 81,1 68 2 47 g 1.8 19. 7 28 37 4
RF= 2.52 RT= 3.85 8.0 95 74 398 M8 5.7 47 4 2120 1018 185 127 81,7 95 1 48 B L72 0. 8 30 A8 4
85 102 78 423 154 59 65 48 21644 956 15.4 11.9 82.3 101 1 % 71485 208 3 39 4
COULOME RADII [+fml: 9.0 108 B3 448 1S58 4.4 63 50 298 905 14,5 111 &8 107 t S 719 23, 8 B 39 4
RCP= 2.51 RCT= 3.84 RC=RCP+RCT= 6.3¢ 9.5 114 88 473 1600 4.2 4.0 51 228 8B 13,6 10.5 8.2 113 1 52 7 LS4 AU 9 N 40 4
BSS-COULOMB POTENTIAL [MeV1: 10.0 120 92 4.98 1642 6.4 60 53 2255 615 12.8 9.9 8.6 119 I S3 714 B 9 3% 41 S
VC(r)=1,438%IP*2T/r for r>RC 10.5 126 97 5.23 1683 465 58 W 200 7% 12,2 9.4 8.9 15 I 5 6 LM 210 7 42 S5
VCAr ) =\VO—K#r#%n for r<RC H. 12 102 S48 17D 47 57 S 202 M 11,6 8.9 84,2 13t 1 % 46 1L 2810 38 43 5
Vo= 37.64 MeV K= ,08744 pn=2.58% 1.5 138 106 572 1782 48 5.6 S 222 708 110 BS5 BLS 137 i1 B 6 L3 K. 10 0 44 5
VCERINT)=  18.5 MeV 12,0 14 10 597 1800 7.0 5.5 5 B4 M 0.5 8t 848 143 1 S 6 1.3 0.1 4 45 5
FISSION-TKE= 42. Mev 13.0 156 120 6,47 1874 7.3 5.2 62 BM 621 %6 1.4 8.2 1S5 1 8 4 L7 3.1 4 46 6
ASYMM. FISSION-TKE= 30. MeV 140 148 129 6.97 IMS 7.6 5.0 65 2401 82 8.9 6.8 85.6 167 1 60 5 1.2 34.12 8 48 &
15.0 180 138 7.47 2014 7.8 4.9 68 MNZ5 W3 8.2 43 &9 1M 1 & S LI7T 37.13 48 49 &
LIGUHID DROP PARAMETERS: 16.0 192 148 7.9% 2081 8,1 47 70 246 509 2.7 59 8.2 19 1 63 5 442 38 14 51 5.4 7
GAMMA= 0,952 MeV/fm*#2 PROX-FACTOR= 15.96 MeV 17.0 200 157 8.4 2145 8.3 46 T3 2065 47 7.2 55 8.4 203 1 45 S 1.09 41, 14 53 5.2 7
L-RLD= S0 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 20,89 MeV/Z##2 18.0 216 166 8.9 2208 8.6 45 75 481 452 4.8 52 .6 A5 1 s 5 1.05 43.15 % 53 7
19.0 228 175 9.4 249 8.8 43 77 M5 43 4 49 868 20 1 8 5 1.02 A1 B 55 8
MASS EXCESSES (MeV/c##Zl: 200 M 185 9.95 2829 90 42 0 2508 7 6.1 A&7 8.0 M0 0 & 4 0.99 4V 16 &0 5.6 8
PROJECTILE? 0.0 TARGET: -33.0 2.0 300 2311244 2607 10.3 3.8 90 27 3% 48 317 .6 0 o0 77 4 088 WXV &2 9
COMPOUND NUCLEUS: -51.2 0.0 350 2771493 2800 (1.4 3.4 99 2567 27 40 3.1 880 W0 0 84 4 080 47,22 6t &7 10
FUSION RELATED PARAMETERS: 5.0 420 3231742 93 1.9 22 108 11 232 34 256 8.3 420 0 9 3 073 752 %0 1.2
R-BARRIER= 8.44 fm V(RE)= 19.0 MeV 40,0 480 369 19.91 311 12,8 3.0 116 A28 203 30 23 8.5 0 0 % 3 0.8 8, 3100 7.7
Q-VALUE= 18.2 Mev B0 S0 MS2.40 3516 135 2.8 123 %41 181 2.4 2.0 88.7 S0 0 108 3 0.6 9. B9 82
L-CRITICAL= 32z. 50.0 600 4622489 I7M1 143 2.7 130 251 183 2.4 1.8 888 500 0 109 3 0.61 101 3 19 8.6
MeV/u MV NV — BeV/c l/fs  — & mb ab dev dev des NV NV MV — nes NV NeV- MoV —

P=PROJECTILE T=TARGEY C=COMPOLMD OR DINUCLEAR SYSTEM GP=QUARTERPOINT CIRCENTER OF MISS LLAB BEAN 12¢C
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TABLES. Reaction Parameters for Heavy-Ion Collisions
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# 53 12 C on 56 Fe 12C oa S6Fe 12C o S Fe
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY B/e ELAD EIM ECNAVC p k  ETA  LMAX SGMAR SOFUS OP-ONf GPLP GP-LT EP-OP ET-QT EPOMX ETA’ TAU E-ER EN—EN TEWP LT
10 12 40 043 918 22 44 0 0 0180018040 00 0 0 0O 0 000 0. 0 000 O
ATOMIC NUMBERS: 2P= &. 2T= 24. 2C= 32.(Ge) 20 24 2008 78 A&l 174 0 0 010001800 00 0 O 0 0 000 0. 0 000 O
NEUTRON NUMBERS: NP= 4. NT= 30. NC= 34. 30 3% N 129 898 37 42 17 M W0 M0 6.5 %5 28 8 0 N SI b0 0 20 2
40 48 M0 1.72 1087 4.3 123 27 1338 968 48.6 .4 657 43 5 M 19 IM 8 4 M4 23 2
AP#%1/3= 2,289 AT##1/3= 3.82¢& 45 54 M 193 1100 4.6 116 31 1532 1151 40.9 34.0 695 50 4 3% 17 299 9. 4 f& 2.4 3
REDUCED MASS NUMBER= 9.88 AP+AT=AC= 68.
5.0 &0 49 245 1160 4.8 11,0 34 1686 1281 5.4 2.4 723 57 3 % 15 270 0. 5 18 25 3
INTERACTION RADIUS RINT= 9.75 fm RO= 1.59 fm 55 6 54 2.3 1216 S0 105 37 1812 1388 31,2 B9 A4 83 3 ¥ 14 2.8 1L 520 24 3
40 T2 % 258 1271 53 10.0 0 1916 1476 27.9 W8 760 O 2 4 13 230 12, 4 22 2.8 4
MATTER HALF-DENSITY RADII [fmlz 65 78 64 279 123 55 9.6 43 2004 1517 203 2.9 74 % 2 M 12 246 18 4 B 2.9 4
CP= 2,12 CT= 4.12 CT+CP= 46.24 C= 1.40 20 8 49 3.01 1373 5.7 9.3 A N7 1408 23.1 19.0 785 & 2 &£ 11 208 M4 7 5 30 4
EQUIVALENT SHARP SURFACE RADII [fml: 75 %0 T4 32 1421 59 9.0 48 243 1314 202 17.5 M4 88 2 43 41 LM 15 7 27 %1 4
RP= 2.52 RT= 4.3%5 8.0 9% 79 3.43 148 4.1 8.7 50 2200 1232 19.6 16,2 80.2 ¥ 2 M4 10 1.85 16 7 28 3y 5
85 102 & 345 1514 6.3 8.4 52 2209 1160 18.3 151 80.9 101 1 45 10 L77 17, 8 29 32 5
COULOMB RADII (fm): 9.0 106 €9 3.86 198 4.5 8,2 S& 293 1095 7.1 4.0 814 107 1 8 10171 18 8 3 33 5
RCP= 2.51 RCT= 4.27 RC=RCP+RCT= 6.79% 9.5 114 94 4,08 1600 6.7 8.0 S5 2332 1037 161 13.3 82.0 113 1 % 9185 19. B 2 3.4 S
BSS-COULOMB POTENTIAL [MeV]: 10,0 120 99 4.2% 1642 4.8 7.8 5B 2368 984 15.2 12.5 84 119 t &7 945 19 9 B 35 &
VC(r}=1,438%2P#2T/r far r2RC 10.5 126 104 451 183 7.0 7.4 60 23%% 939 4.4 (1.8 828 (X5 1 8 9L 20 09 A &
VE(r ) =VO-K#nr##n for r<RC 1o 12 109 472 173 7.2 7.4 62 428 8% 3.6 11,2 8.2 13 1t 8 8 1.5 2t 9 % 37 &
Vo= 45.54 MeV K= ,07837 n=2.648 1.5 138 114 494 1762 7.3 7.2 o4 M54 657 13.0 10.7 .5 1% 1 4 8 14 22,10 37 37 b
VC(RINT)= 22.0 MeV 120 144 119 S5.15 1800 2.5 7.1 46 2478 821 12.4 10.2 83.8 I3 1 S0 8 1.4 268.10 38 3.8 &
FISSION-TKE= 49. MeV 13.0 155 128 5.5 1874 7.8 4.8 49 /A 758 1.3 9.3 843 1S5 1 St 8 1.35 26,11 M 40 7
ASYMM. FISSION-TKE= 30. MeV 14.0 168 138 6,01 1945 8.3 6.6 T2 2557 704 10.4 8.6 848 167 1 2 71 .12 48 41 7
15.0 180 148 6.4 2014 8.4 A3 75 2568 4657 9.7 8.0 8.2 179 1 53 7 1.4 2812 6 42 8
LIQUID DROP PARAMETERS: 1.0 192 158 6.97 2081 8.6 6.1 7 %15 4 90 7.4 8.5 191 1 5% 7 119 20.13 & 44 8
GAMMA= 0O, 9446 MeV/fmux2 PROX-FACTOR= 16,465 MeV 1,0 200 148 7,30 145 8.9 6,0 81 2639 S80 8.4 7.0 858 2203 1 5 4 LS .4 N 45 8
L—-RLD= 64 (ROTATING LIQUID DRGP LIMIT)
STIFFNESS PARAMETER C= 19.53 MeV/Z#x2 8.0 216 178 7.73 208 9.2 5.8 8 2680 M7 7.9 4.5 660 245 T 97 & L1 R4 52 46 9
19.0 228 188 8.16 2249 9.4 5.6 8 2679 M8 1.5 6,2 8.3 27 1 %8 6 1.08 3515 M 48 9
MASS EXCESSES [MeV/c#%2]: 2.0 240 198 8.5 229 9.7 S5 8 2% 493 7.1 5.8 8.5 239 1 5 6106 316 8% 49 9
PROJECTILE: 0.0 TARGET: -61.4 2.0 300 247 10.73 2507 10.8 4.9 100 2760 3M 5.6 446 672 0 0 M4 5 0.93 4419 65 84 U
COMPOUND NUCLEUS: -66.5 0.0 360 296 12.88 2860 11.8 A5 11 2802 328 446 3.8 8.7 N0 0 & 5 080 52.22 7 40 12
FUSION RELATEDr PARAMETERS: 35,0 420 3461503 093 12.8 4.2 120 2832 281 3.9 3.3 88.0 420 0 M 4 0.77 99.25 84 b4
R~BARRIER= 8.84 fm V(RB)= 23.6 MeV 0.0 480 39517.47 VI 137 3.9 129 654 24 3.4 2.8 98,3 40 0 MW 4 072 .28 9B L9
Q-VALUE= 5.1 MeV A5.0 540 M5 19.32 3516 145 37 138 271 219 3.0 25 %5 S 0 82 4 047 N RIW2 7.3
L-CRITICAL= 37. 50.0 400 498 21,47 741 15,3 3.5 M 2684 197 2.7 2.3 84 L0 ¢ & 4 0M 78 Wi 7.7
# 54 12 C on &3 Cu 12C o 83 Cy 12C o 63Cn
PARAMETERS INDEPENDENT OF BOMBAROING ENERGY B/v ELAB EON EDNVC v k  ETA  LMAX SOMAR SOFUS OP-CM GP-LP QP-LT EP-0P ET-0V EPOMX ETA’ WU E-ER DB TEP MAT
1.0 12 10 040 518 22 224 0 O 010001800 00 O 0 0 0 000 0. O O 00 O
ATOMIC NUMBERS: 2ZP= &, ZT= 29. Z€= 35.(Er) 20 24 20 080 2B 3% 194 0 & 018001800 00 ¢ ¢ O 00060 0 0 0 00 O
NEUTRON NUMEERS: NP= &. NT= 34, NC= 40, 3.0 3% 30 .20 998 3.8 158 15 S/5 342 9.8 8.9 4.1 2 10 0 I &I L& O 0 L9 2
40 48 M0 160 1037 44 137 27 1260 N5 43 4.4 828 B 5 B 2 37 1. 413 22 3
AP#%1/3= 2,289 AT*#1/3= 3.97% 4.5 S8 45 1.80 1100 4.7 12,9 31 1457 1086 45.4 .6 613 S 4 B 19 318 8 4 16 23 3
REDUCED MASS NUMBER= 10.08 AP+AT=AC= 75.
S0 &0 S0 200 1160 4.9 2.3 35 1630 123! 390 B!t NS S 4 ¥ 17 284 9. 5 18 2.4 3
INTERACTION RADIUS RINT= 9.91 fm RO= 1.58 fm S5 & 55 2.2 126 5.2 1.7 3B 1770 1349 343 29.0 728 &8 3 W 16 2% 10. 5 20 25 4
80 72 80 240 1271 5.4 11,2 4 1886 1MB 30,6 5.9 TAT 69 3 3 15 240 11 & 2 2.6 4
MATTER HALF-DENSITY RADII L[#m]: 65 78 b6 240 1323 5.6 107 M4 1984 152 7.6 3.3 762 T6 2 M M 2M 12 6 B 27 4
CP= 2.12 CT= 4,31 CT+CP= 6.44 C= 1.42 7.0 84 71 280 1323 5.8 10.4 4 2068 M99 5.2 2.2 77.4 &2 2 M 13 21 13. 4 24 2.8 4
EQUIVALENT SHARP SURFACE RADII L[fml: 75 90 76 3.00 1421 60 10,0 49 2140 1399 23.2 19.5 M4 8 2 42 12 201 13. 7 2% 2.9 S -
RP= 2.52 RT= 4.53 8.0 9 81 3.9 1468 62 9.7 51 2203 1312 2.4 18,0 M¥.3 M 2 £ 1219 MK 7 27 30 5
8.5 102 8 3,99 1514 &4 9.4 S4 2259 1235 19.9 168 80.0 100 2 43 i1 L& 5. 8 29 31 S
COULOMB RADII [fml: 9.0 108 91 3.5 158 4.6 9.1 56 2008 1166 18.6 15.7 80.7 106 2 M4 1 L7 16 8 X 3.2 5
RCP= 2.51 RCT= 4.45 RC=RCP+RCT= 6.%% 9.5 114 9% 3,79 1600 &8 89 5B 232 1105 17.5 147 813 13 1t 4 10 1,70 17. 8 31 3.3 &
BSS-COULOMB POTENTIAL I[MeV1: 10.0 120 101 3.9% 1642 7.0 87 &0 2391 1049 16.5 13.9 81.8 119 1 45 10 164 18, 9 3 3.4 &b
VC(r)=1.438%ZP*ZT/r for r>RC 10.5 126 106 4,19 1483 7.1 85 &2 427 9 15.6 13.1 82.2 15 1 & 10 .59 19. 9 3% 3.4 &
VC{r)=sVO-K#r#en for r<RC 1.0 132 f1t 439 178 7.3 8,3 M M5 954 148 12.4 8.4 13 1 & 9L 19 9 3 35 &
Vo= 49.36 MeV K= .07408 n=2.680 1.5 138 16 459 1762 7.5 8.1 66 2488 913 141 11,8 8.0 1¥ 1 47 9149 20.10 B 34 &
VC(RINT)= 25.2 MeV 120 1M 120 479 1800 7.6 7.9 47 2215 €74 13.4 113 R.3 14 I &8 9 1.4 2010 37 37 7
FISSION-TKE= 53. MeV 13.0 15 13t 5.9 194 7.9 7.6 71 2563 607 123 10.3 8.9 1B 1 4 8 1.3 2.1l 4 38 7
ASYMM. FISSION-TKE= 30. MeV 14.0 168 14t 55 1945 8.2 7.3 74 2603 7 11.3 9.5 844 167 1 5 8 1.3 24.11 42 40 8
15.0 180 151 599 201 &5 7.1 77 %38 499 10.5 8.8 84.8 179 1 S 8 1,27 .12 &4 At 8
LIQUID DROP PARAMETERS: 16.0 192 141 6.39 2081 8.8 4.8 80 2649 456 9.8 6.2 65.1 191 1 52 712 27.13 & 42 8
GAMMA= 0.944 MeV/fm##2 PROX-FACTOR= 16.88 MeV 1,0 208 171 679 2145 9.0 6,4 83 269 417 9.4 17 854 A3 1 53 7 td8 29.13 48 43 9
L-RLD= 69 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 1%.15 MeV/I#%2 18.0 216 181 7.19 208 9.4 &5 8 219 5 86 7.2 6.7 25 1S5 7 L4 30,14 50 45 9
19.0 228 192 7.9 269 %4 6,3 B9 241 S 8 48 &Y 27 1 D 7 L10 .15 B 46 10
MASS EXCESSES [MeV/cw##2]: 20,0 260 202 7.9% 229 9.9 &1 91 60 M 77 b4 862 2 T % 7 107 RI5W AT 10
PROJECTILE! 0.0 TARGET: ~65.2 25.0 M0 252 9.98 207 11.0 6.5 §04 2831 419 &1 51 8.0 W0 0 4 6 0.95 40.19 o4 5.2 12
COMPOUND NUCLEUS: -70.4 200 30 021198 2860 12,1 5.0 11S 2879 M9 5.0 42 8.5 W0 O &5 5 08 48,2 7| 57 13
FUSION RELATED PARAMETERS? 35.0 420 25313.98 3093 13.0 4.6 125 2912 299 43 3.6 0.9 420 0 & S5 OM S4B & &2
R-BARRIER= 8.98 fm V{(RB)= 25.9 MeV 4.0 480 4031597 3311 13.9 4,3 134 2937 262 3.7 3.1 88.1 480 0 T3 4 073 0.2 9 &b
Q~VALUE= 5.2 MeV 45.0 540 454 17.97 3516 14.8 4.0 142 2956 233 3.3 2.8 884 S 0 77 4 0.9 6.3 9 1.0
L-CRITICAL= 39. 50.0 600 50419.97 3711 15.6 3.9 151 2974 209 2.9 25 685 600 O 80 4 0.85 72 34107 7.4
NeViu MV MV — MeVic 1/lm — K B des dev o dey MV MV NV — s NeV eV NV —

PePROJECTILE T=TARGET C-CONPOUMD OR DIMJCLEAR SYSTEN GPQUARTERPOINT CN=CENTER OF WASS L=LAB

M 12C
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

# 55 12 C on 92 Mo 12C o8 N2 Mo 12C o0 N2M
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/e EBLAB ECM EDMVC » k ETA  LMAX SGMAR SGFUS QP-CM QP-LP GP-LT EP-GP ET-OT EPOMX ETA’ TAU  E-ER EN--EN TE®P MLT
1.0 12 11 03t S8 23 397 0 0 018001800 00 O 0 0 0000 O 0 000 O
ATOMIC NUMBERS: ZP= 4. ZT= 42, IC= 48.(Cd) 20 4 2t 081 7B 33 Bf 0 0 018001800 00 O 0 0 0000 0. 0 0 00 O
NEUTRON NUMBERS: NP= 6. NT= S0. NC= Sé. 20 % 3R 092 698 40 29 0 0 018001800 00 0 0 6 0000 0.0 000 0
4.0 48 42 1.23 1037 46 19.8 2t 705 457 867 M4 &4 ¥ 9 N 4 551 5. 3 12 1.7 2
AP##1/3= 2,289 AT##1/3= 4.514 45 54 48 1,38 1100 49 187 27 1027 720 9.1 &5 B4 N 7 0B % AL b4 4 1418 3
REDUCED MASS NUMBER= 10.62 AP+AT=AC=104.
5.0 40 53 L5 1160 5.2 7.7 32 1282 93t 5.8 S1.9 1.1 0S4 & 3 30 35 7, 4 1 20 3
INTERACTION RADIUS RINT=10.49 fm RO= 1.54 fm 5.5 66 58 1.69 1216 5.4 169 35 1489 1103 49.8 4.5 5.1 6l 5 3% 2317 7,5 1821 4
6.0 72 o4 184 1271 5.7 16.2 40 1661 1247 43.7 39.0 &8.1 &8 4 3 N8 8 519 22 &
MATTER HALF-DENSITY RALII [fm): &5 78 69 2.00 1323 5.9 15.6 44 1806 1368 39.1 348 0.5 T4 4 B 22648 9. 62 22 4
CP= 2,12 CT= 5.00 CT+CP= 7,13 C= 1.4% 7.0 84 74 215 1373 &0 15,0 &7 1929 1472 35.3 314 724 B 3 3% 20248 9 62 23 5
EQUIVALENT SHARP SURFACE RADII [¢ml: 7.5 % 90 2.3t 1421 &4 145 S0 2036 1563 32.2 8.6 739 & 3 4 19 2% 10, b 24 24 5
RP= 2.52 RT= 5,20 80 9% 8 224 (M8 46 140 S3 AW 1606 9.6 2.3 T2 9B 3 4 18 248 4, 7 B 25 S
85 102 90 241 1514 6.8 13.6 56 211 151 7.4 M3 763 100 2 A 37 207 . 7 % 2.6 b
COULOME RADII L[fm]: 9.0 108 9 2.77 1558 7.0 13.2 5B 2284 427 8.5 2.4 7.2 106 2 42 17 1.9 12. 8 27 2.7 &
RCP= 2.351 RCT= 35.08 RC=RCP+RCT= 7.59 9.5 114 100 2.92 1500 7.2 12.% 61 2349 1352 23.9 21.2 8.1 112 2 43 )6 LW 12, 8 X 27 &
BSS~COULOMB POTENTIAL [MeVI: 100 120 106 3.07 1642 7.3 12.5 63 2407 1284 22.4 19.9 78.8 118 2 43 15 1.83 13. 8 30 2.8 &
VC(r)=1,.438%#ZFP#ZT/r for r>RC 10.5 126 111 3.2 1483 7.5 12,2 66 2060 1223 21.2 18.8 79.4 1A 2 4 1517 4093 29 7
VC(r)=VO~Kitr#sn for r<RC 1.0 132 147 3.38 1723 7.7 12.0 68 2508 1148 20.0 17,7 80.0 130 2 M 4 L7 4 9 R 30 7
VO= 64,75 MeV K= 05777 n=2.30% 1.5 138 12 3.54 1762 7.9 1.7 70 255% 1117 19.0 16,8 9053 13 2 45 14 1.65 5 9 33 3.0 7
VC(RINT)= 34,5 MeV 12,0 14 127 .69 1900 8.0 1.5 72 2591 1070 18.1 6.0 81.0 143 1 4 13 1.0 15.10 W a1 7
FISSION-TKE= 75. MeV 13.0 15% 13 4.00 1874 8.4 1.0 76 2661 988 6.5 14,6 818 155 1 4 13 1.52 17.10 3 3.2 8
ASYMM. FISSION-TKE= 23, MeV 140 168 149 4.30 1945 8.7 10.6 80 272 97 5.1 13.4 82.4 147 1 & 12 145 18. 11 38 3.3 8
15.0 180 159 4.81 2014 9.0 10.2 8 2774 856 14.0 12.4 83.0 1% t 47 12 1.8 19.12 ¥ 3.5 ¢
LIGUID DROP PARAMETERS: 16.0 192 170 4.92 2081 9.3 9.9 & 2819 803 §3.0 1.5 83.5 1N i 8 11 1.8 20,12 £ 3.6 9
GAMMA= 0.942 MeV/tm##Z PROX-FACTOR= 17.44 MeV 17.0 204 180 5.23 2445 9.6 9.6 90 285 TH 12.2 10.8 8.9 28 1 & 11 L2 21,13 8 3.7 10
L-RL.D= 82 (ROTATING LIGUID DROFP LIMIT)
STIFFNESS PARAMETER C= 18.19 MeV/Zw#x2 18.0 216 191 5.53 2208 9.9 9.4 94 269 713 11.4 10.1 843 25 t S 10 124 2313 & 38 10
19.0 228 202 S.84¢ 2269 10.1 9.1 97 /% 6% 10.8 9.5 86 27 1 50 {0 L2 24, 14 48 3.9 U
MASS EXCESSES [MeV/c#%2]: 20,0 240 212 6,15 2329 10.4 8.9 100 2955 442 10.2 9.0 849 239 1 St 10 L6 25,15 S 4.0 U
PROJECTILE!? 0.0 TARGET: -87.5 25.0 300 5 7.69 2607 11.6 7.9 it4 062 Si3 8.0 7.1 8.0 299 1 54 9 1.02 .18 59 45 13
COMPOUND NUCLEUS: -84.1 30.0 30 318 9.2 W60 127 7.2 12 3B 48 b6 5.8 8.7 W 0 B 0.92 3.2 47 49 15
FUSION RELATED PARAMETERS: 35.0 420 37210.76 3093 13.7 6.7 137 3168 387 5.6 49 8.2 420 0 s 7 0.8 4. 24 7% 53
R~BARRIERs 9.49 fm V(RB)= 35.&6 MeV 40.0 480 42512,30 311 §4.7 6.3 148 3221 321 4.9 4.3 87.6 480 0 &2 7 0.7 M. 277 & 57
a-~-VALUE= ~3.5 MeV 45.0 540 47813.83 3516 15.6 5.9 157 W 245 43 38 8.8 S0 0 45 4 0.73 50. 0 91 6.0
L-CRITICAL= 4é4. 50.0 400 531 15.37 3711 164 S.6 147 3273 256 3,9 3.4 881 00 0 67 6 049 55.33 99 6.4
# 56 12 C on 108 As 12C on 108 A 12C on 108 A
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/x ELAB EIN ECNAC » k ETA LMAX SOMAR SOFUS GP-OM OP-LP OP-LT EP-OP ET-OT EPONX ETA’ AU  E-ER EN-—-EN TENP MAT
.0 12 11 0.29 518 2.4 M4 0 0 019001800 00 O O 0 0000 0 0 0 00 O
ATOMIC NUMBERS: 2ZP= 6. ZT= 47, IC= 53.(J ) 20 24 2 05 73 33 34 O 0 0180,0180.0 00 06 6 0 0000 0.0 0 00 ©
NEUTRON NUMBERS: NP= &. NT= é1. NC= &7. 30 3% 32 08 88 41 X4 0 0 0180.0180.06 00 0 0 0 0000 0.0 0 00 O
40 48 43 145 1037 47 2.2 18 SI3 041014 95.3 P2 B 10 29 &2 L8 5. 3 it L6 3
AP#%1/3= 2.289 AT#*1/3= 4.762 45 S4 49 129 1100 5.0 209 2% 8 600 787 727 0.6 4 08 32 M 48 S 4 13 1.7 3
REDUCED MASS NUMBER= 10.80 AP+AT=AC=120.
5.0 &0 54 1.43 1180 5.3 199 31 1168 BB M. 5.4 5.5 0S4 6 ¥ 3% 3% b 4 15 1B 4
INTERACTION RADIUS RINT=10.76 fm RO= 1.53 fm S5 & %9 1.58 1216 5.5 189 3% 1403 1032 5.5 0.5 &2.3 4t S 3 31 M b6 517 15 4
&0 72 & 172 121 5.8 181 40 1597 1194 48.5 4.1 5.8 4B 4 37 28 307 7. 519 2.0 4
MATTER HALF~DENSITY RADIT [fml: &5 78 70 1.8 1323 4.0 17.4 M 1761 1331 43.1 39.1 &84 T4 4 B 2 28 7. 620 21 5
CP= 2.12 CT= S.32 CT+CP= 7.44 C= 1,52 7.0 84 76 2,01 1373 4,2 4.8 48 1900 148 8.8 352 7.6 81 3 3 24260 8 620 22 5
EQUIVALENT SHARP SURFACE RADII [fml: 7.5 % 81 215 12t 45 1.2 S1 221 1550 8.3 3.0 723 & 3 ¥ 228 9 62823 5
RP= 2.52 RT= 5.50 8.0 9% 8 229 148 &7 157 S 2127 1639 .4 2.3 3.8 93 3 0 A28 9% 7T A 24 b
8.5 102 92 2.M 154 4,9 152 57 220 1641 30,0 7.1 B0 100 2 M 20 217 10. 7 25 2.4 &
COULOMB RADII L[fml: 9.0 108 97 298 1S58 7.1 (4.8 &0 2302 19 2.9 25.2 761 106 2 4 19 207 0. 7 2% 25 &
RCP= 2.51 RCT= 5.34 RC=RCP+RCT= 7.85 9.5 14 108 2.72 1600 7.3 4.4 &2 2675 148b 2.0 B.5 7.0 112 2 42 18 L9 it 8 W b T
BSS-COULOMB POTENTIAL [MeV]: 10,0 120 108 2.87 1642 7.5 14.0 65 2041 1412 4.4 22,0 77.8 118 2 2 17 L% i 8B 28 7
VC(r)=1,438%#ZP*ZT/r for rD>RC 10.5 126 113 3.00 1688 7.7 13.7 67 2501 1344 23.0 0.8 78.5 124 2 43 17 .84 12. 8 I 2.7 7
VC (P )=VOo-K#r#en for rdRC 1.0 132 119 3.5 1723 7.8 13.4 70 2355 1263 21.8 19.6 M1 130 2 43 6 L.78 12, 9 31 28 8
Vo= 4£9.86 MeV K= .0S5246 =2.837 1.5 138 14 3.0 1762 8.0 3.1 72 205 127 2.6 18.6 7.7 13 2 M 16 L72 13. 9 R 28 8
VC(RINT)= B37.7 Mev 120 14 130 3.4 1800 8.2 12.8 T4 250 176 19.6 17.7 80.2 142 2 M 15 167 3. 9 I} 29 8
FISSION-TKE= 83. MeV 13.0 156 140 3.73 1874 8.5 12.3 78 219 1086 17.9 161 8.1 1SS 1 45 t4 1.5 1410 35 3.0 9
ASYMM. FISSION-TKE= 33, MeV 14,0 168 151 401 1945 8.8 11.9 82 298 1008 16.4 14.8 81.8 167 1 6 14 150 15.11 3 31 10
13.0 180 162 436 2014 9.1 13,5 8 2857 9 154 3.8 824 179 I &% 13 143 .11 ¥ 33
LIQUID DROP PARAMETERS: 18,0 192 173 4.50 2081 9.4 11,1 90 2908 882 4.1 12.7 8.0 9 1 & 13 1.38 1712 M %4 1)
GAMMA= 0,929 MeV/fmu#2 PROX-FACTOR= 17.71 MeV 17,0 204 184 4.87 245 5.7 10.8 93 22453 &0 13.2 11.8 &3.4 23 t47 12 1,32 19.13 43 3.5 1t
L-RLD= 8% (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 17.88 MeV/Zux2 18.0 216 194 5.16 2208 10.0 10.5 97 299 784 2.3 11.1 .8 215 1 48 12 128 19.13 45 3.6 12
19.0 228 205 5.45 2269 10.3 10.2 106 3030 743 11.6 0.5 8.2 27 1 & 11 LW 2014 4 3.7 12
MASS EXCESSES [MeV/c#%21: 2.0 200 246 573 2329 104 9.9 103 362 706 11,0 9.9 S45 239 14 11 120 2014 48 3.8 13
PROJECTILE® 0.0 TARGET: -87.6 5.0 300 270 7.17 2607 1.8 8.9 1i8 Sk 54 86 7.8 &7 29 1 S2 10 1.5 2617 S7 4.2 45
COMPOUND NUCLEUS: -84,.2 30.0 360 34 8.60 2880 12.9 8.1 13t 3265 470 7.1 4.4 8.5 W0 0 4 9 095 31.20 & 4b 17
FUSION RELATED PARAMETERS: 3.0 420 37810.03 3093 .0 7.5 143 RV H3 40 S.6 820 40 0 57 8 0.87 /R B S0
R-BARRIER= 9.73 fm V(RE)= 38.8 MeV 40.0 400 432 10.47 311 149 7.0 154 345 I3 5.2 4.7 67.4 460 ¢ % 7 081 4.2 8 53
A~VALUE= ~3. 4 MeV 43.0 500 485 12,90 3516 15.8 4.6 164 9B 313 46 42 817 M0 0 &1 707 M.29 8 57
L-CRITICAL= 4%, 50.0 600 540 14,33 3I7M1 16.7 6.3 173 MM M2 41 327 9.9 00 O 83 7 07 6. 95 4.0
HeV/u MV MV ~— MeVic 1/fa — A o ab des des des MV MV MV —  ars  MeV MoV~ Nev -

P=PROECTILE T=TARGET C=CONPOUND OR DINUCLEAR SYSTEM QP=QUARTERPOINT CNeCENTER OF MASS L=LAB M 12¢€
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

# 57 12 C on 140 Ce 12C on 180 Ce 12C o 180 Ce
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/v ELAB EOM EDWVC »  k ETA  LWAX SOMAR SOFUS OP-CH QP-LP QP-LT EP-OP ET-QT EPOMX ET’ TAU  E-ER EN—EN TBP MLT
1.0 12 11 025 518 24 S48 O 0 018001800 00 0 0 0 0000 0 0 O 00 ¢
ATOMIC NUMBERS: ZP= &. IT= 58. IC= 64.(Gd) 20 4 209 733 34 37 0 & 018001800 00 0 0 0 000 0.0 000 O
NEUTRON NUMBERSS NP= 4. NT= 82. NC= 88, 30 3% 3/ OM 89 42 U6 0 O 018001800 00 0 0 0 0000 0 0 0 0.0 O
L0 48 4 0.9 1037 48 274 O O 018001800 0.0 &6 O0 0 0000 O 0 000 O
AP#%1/3= 2,289 AT*+#1/3= 5,192 45 54 50 1.12 1100 5.1 258 18 452 25410891040 W6 M 10 31 0 747 4 4 12 14 3
REDUCED MASS NUMBER= 11.05 AP+AT=AC=152.
S0 60 55 124 1160 54 4.5 27 62t 552 65.2 80.4 47.4 52 & M %% S48 5 4 4 15 4
INTERACTION RADIUS RINT=11.23 fm RO= 1.50 fm 55 & 6 1.3 1216 5.7 2.4 1 I8 7 0.9 664 S48 0 & 35 45 420 5 5 16 1.4 4
60 T2 & L4 121 59 24 3B 135 999 0.9 %68 W5 & 5 ¥ 3 3s2 8 517147 S
MATTER HALF-DENSITY RADII [fml: 65 78 72 L1 1323 462 2.5 43 1572 1171 S5 49.9 &3.2 73 3 B BN L 59 LTS
Cp= 2.12 CT= 5.87 CT+CP= 8,00 C= 1.56 7.0 84 77 L4 1373 64 207 AT 149 1319 47.8 M4 K1 W 4 B 2 295 b b D 18 b
EQUIVALENT SHARP SURFACE RADII L[fmJ1 7.5 90 6 1.8 1421 66 20.0 51 1902 147 43.2 K01 8.4 B 4 I ¥ 2B 7. 6 2A L9 b
RP= 2.52 RT= 6.04 8.0 % 62 1.98 1448 48 (9.4 54 2035 (558 .4 %5 03 N 3 M 2B .7 220 4
8,5 102 94 241 1514 7.0 188 7 2453 143 .3 WH Y H 3 M 2% 240 8 7 N 21 7
COULOMB RADII (fm]3 9.0 108 99 223 1M 7.3 183 & 257 IS 3.6 A1 B2 105 3 M /W ALB 8 7T Bt 7
RCP= 2.51 RCT= 5,82 RC=RCP+RCT= §.33 9.5 114 1056 2.3 1600 7.5 17.8 &3 2050 1710 3.3 8.9 A3 112 2 2 B 217 9. 8 2% 22 7
BSS-COULOMB POTENTIAL [MeV]: 10,0 120 1§ 2,48 1642 7.6 173 66 2433 1624 .3 2.4 5.3 M8 2 &2 2 208 9. 8 27 23 8
VC(r)=1,438%ZP*ZT/r for r>RC 10,5 126 116 2.40 1483 7.8 169 &9 2509 1547 2.5 28B4 6.2 14 2 2 22 200 9. 8 28 23 8
VC(r )=VO-K#r¥#n for r<RC 1.0 132 12 273 170 8.0 185 72 2578 1477 2.0 4.0 7.0 10 2 43 2 L92 10. 9 2 2.4 8
Vo= B80.73 MeV K= .04334 n=2.909 1.5 138 127 265 1762 8.2 162 4 2640 1412 0.6 2.7 717 13 2 83 N 1.8 10. 9 N 2.4 9
VC(RINT)= 44.46 MeV 120 144 133 2,98 1800 6.4 158 77 2697 134 8.3 2.5 W3 42 2 M 19 L80 11, 9 3t 25 ¢
FISSION-TKE= 104. MeV 13.0 156 18 3.2 1874 8.7 152 81 298 149 2.2 195 M4 1M 2 M 18 LI 11,10 B 2.6 10
ASYMM. FISSION-TKE= 35. MeV 14.0 168 155 3.47 1945 9.0 4.6 86 2885 1160 19.4 1.9 90.3 167 1 45 17 L4 12.10 I 2.7 0
15.0 180 166 3.72 2014 9.4 141 90 2960 1083 17.9 16.5 811 179 1 4 L% 131137 281
LIQGUID DROP PARAMETERSS 16,0 192 177 397 2081 9.7 3.7 94 225 1015 166 15.3 6L.7 191 1 & 14L& 14,12 38 29 12
GAMMA= 0. 909 MeV/fm##2 PROX-FACTOR= 17.82 MeV 1,0 204 188 422 2145 10.0 13.3 98 082 955 15.5 14.3 82.3 203 T 4% 15 LA 1512 & 3.0 12
L~RLD= 90 (ROTATING LIQUID DROP LIMIT) :
STIFFNESS PARAMETER C= 17.47 MeV/Z#x2 18,0 216 199 446 2208 10.3 129 101 HB N2 145 13.4 KT 215 1 47 15 L3 1613 42 31 13
19,0 28 210 471 2269 10.5 12,4 105 3179 8% 13.7 126 8.2 27 1 & 14 1L3 1613 432 1
MASS EXCESSES [MeV/c#%2]: 2.0 200 221 4.9 2325 10.8 12.3 108 320 812 12.9 1.9 V.6 20 1 48 L7 17,14 8 33 |4
PROJECTILE!? 0.0 TARGET!: -38.2 25.0 300 276 620 2607 2.0 (1.0 124 75 M9 10.1 9.3 &0 299 1 5 2Ly 2A.17 88 37 0
COMPOUND NUCLEUS: ~74.2 0.0 350 332 7.4 2860 13.2 100 138 UB SH 83 7.6 9 I 1 % 11 1,00 8.2 4 41 2
FUSION RELATED PARAMETERS: 35,0 420 287 6,48 3093 1:4.3 9.3 151 3Bt M4 7.0 45 8.5 420 0 54 30 0.91 28.23 &9 44
R-BARRIER=10.15 fm V(RB)= 45.8 MeV 40.0 480 412 9.92 3611 153 8.7 163 W05 406 61 5.6 9.0 40 0 S5 9 085 2% 7 47
Q~-VALUE= -14.0 MeV 5.0 560 497 11,16 B 16.2 8.2 174 W47 3Bl 54 50 8.3 MW 0 5 g 0W B.2Y B SO
L-CRITICAL= 54. 50.0 500 §5312.40 3711 7.1 7.7 184 381 34 48 44 976 K00 0 B 8 075 AN %0 53
# 58 12 C on 154 Sm 12C cat e 12C on 154 Se
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/v ELAB ECM EQUMC » k ETA LMY SGMAR SOFUS QP-CH QP-LP QP-LT EP-GP ET-OT EPONX ETA” TAD  E-ER EN—EN TEWP MAT
1.0 12 11 024 518 2.4 B4 0 O 018001800 00 0 0 0 0000 O 0 000 0
ATOMIC NUMBERS! ZP= 6. IT= 62. IC= 68.(Er) 20 24 2047 78 34 44 0 0 018001800 00 ¢ 0 O 0 000 O 0 000 O
NEUTRON NUMBERS: NP= &. NT= 92. NC= 98. 30 % 3071 8% 42 38 0 O 018001806 00 0 0 O 0000 0. 0 000 O
40 48 45 095 1097 49 23 0 O 0180,0180.0 00 0 0 0 0000 O 0 000 0
AP#%1/3= 2.28% AT#%1/3= S.360 45 St 90 1,07 1100 52 27.6 1S 293 129123.7119.8 282 43 11 N0 109 9.49 4 4 12 14 4
REDUCED MASS NUMBER= 11.13 AP+AT=AC=1466.
5.0 &0 5% 1.19 1160 5S4 262 2B M 430 9.4 9.2 8.2 5 9 B bS5 4 4 14LS 8
INTERACTION RADIUS RINT=11.41 fm RO= 1.49 fm 5.5 & 61 L31 1216 57 250 31 1016 M3 769 T2é SLé B 7T B R AL 5 515 L& 5
6.0 72 47 1.82 121 60 9 I 1282 932 5.6 b7 5.2 & 4 37 M 3B S5 517 L7 5
MATTER HALF-DENSITY RADII [fml:f 85 78 72 LS4 1323 62 2,0 42 1506 1117 57.4 53.8 6.3 73 3 B 39 3.4 S5 518 18 b
CP= 2.12 CT= 6.09 CT+CP= 8.21 C= 1.57 7.0 84 78 1.bb 1373 b4 221 &% 1697 1276 Sl 7.8 A5 W 4 I B AP b 617 18 b
EQUIVALENT SHARP SURFACE RADIT L[fml: 75 % & L8 M2 47 214 50 1802 1414 45,0 43.0 470 85 4 40 2 285 4 6 AU L9 7
RP= 2.52 RT= 6.25 8.0 9% 69 1.9 148 6.9 207 54 2006 ISI5 4.9 W1 9.0 9B 3 M W 285 .7 22 20 7
8.5 102 9 202 1514 7.1 201 5 AR 164 BS B9 0.7 K 3 M B2 1T B 20T
COULOMB RADII (#ml: 9.0 108 100 2,14 1588 7.3 (9.5 &1 2246 1735 W/.b W2 722 18 3 M 7 2% N7 M Ll 8
RCP= 2,51 RCT= 6,00 RO=RCP+RCT= 8.51 9.5 14 106 2.2 1600 7.5 19.0 o4 264 179 3/l N5 74 112 2 £ B 2AH 8 8B 22 8
BSS~COULOME POTENTIAL [MeV]: 10.0 120 111 2.37 1682 7.7 185 67 37 1704 31.0 28.B 745 18 2 42 2 215 & 8 % 22 9
VC(r)=1,438%2P*#2T/r for r>RC 105 126 17 249 1683 7.9 181 70 2518 1623 M. 2.1 5.4 1M 2 &2 23 206 9. 8 27 23 9
VEC(r ) =VO-K#r*¥n for p<RC 11,0 132 (2 261 173 8t 7.7 72 2592 IS89 .4 5.5 7.3 130 2 43 2 1.9 9 9 2B 2.3 10
Vo= 84,32 MeV K= ,04049 n=2.930 1S 138 128 2.73 1762 8.3 17.3 75 2600 1462 259 4.1 7.0 13 2 43 2 19 9 9 29 24 10
VC{RINT)= 44.9 MeV 12,0 100 134 2,65 1000 8.4 169 78 72 1420 4.6 22,9 777 M2 2 83 21 L 0. ? N 25 10
FISSION-TKE= 112, MeV 13,0 156 M5 3.09 1874 8.8 (42 62 2831 1311 2.3 2.7 7.8 IS4 2 M 20 LM 110 2 26 1
ASYMM, FISSION-TKE= . MeV 14,0 168 156 3.32 1945 9.1 IS8T 87 2924 1217 20,4 19.0 9.8 167 145 19 185 1110 34 27 12
15.0 180 167 3.5 2014 9.4 151 91 3005 113 10.8 7.5 8.6 19 1 & 8 1.5 121 % 28 13
LIGUID DROP PARAMETERS: 14,0 192 178 380 2081 9.7 144 95 W5 1065 17.5 1.2 813 19 % 17150 11238291
GAMMA= 0,896 MeV/fm##2 PROX~FACTOR= 17.73 MeV 1.0 208 199 404 2145 10,0 142 99 3138 1002 14.3 15.1 61.9 208 1 &4 16 LM 13,12 39 30 M
L-RLD= 91 (ROTATING LIGUID DROP LIMIT)
STIFFNESS PARAMETER C= 17.35 MeV/Z##2 18.0 216 200 4.27 2208 10.3 13.8 108 3193 947 152 14.2 62.¢ 245 1 7 16 1.3 1413 4 3015
19.0 228 212 4.51 2269 10.6 13.4 107 3242 897 4.3 13.3 628 27 1 47 15 1.3 1513 8 31 1
MASS EXCESSES [MeV/c##2]: 20.0 200 223 475 2327 10.9 131 110 3286 €52 135 126 &.2 239 14 15 1.3 1614 M 3.2 1
PROJECTILE® 0.0 TARGET: -72.1 5.0 300 278 S.94 2607 12.2 117 127 US4 481 10.6 9.8 L7 259 1 4 13 413 19,17 82 3.6 19
COMPOUND NUCLEUS: ~43,9 30.0 350 334 7.12 2860 13.3 10,7 14t 365 S48 8.7 6.0 &.7 I 1 5t 12 1.02 2% 20 &0 40 2
FUSION RELATED FPARAMETERSE BO 420 390 631 3093 144 9.9 154 WM 47 7.4 468 8.3 42 0 B 11 0.9 26.23 & 43
R-BARRIER=10.32 fm V(RB)= 48.2 MeV 40.0 480 M5 9.50 3341 15.4 9.3 186 303 426 44 5.9 6.8 40 0 54 10 0.86 2.4 7 A4é
Q-VALUE= ~8.2 MeV 5.0 540 01 10.69 /16 16,3 87 177 M9 38 56 5.2 €7.2 M 0 5% 9 081 .28 6 49
L~CRITICAL= Sé. 50.0 400 557 11.87 3711 17.2 8.3 188 IS M0 5.0 47 675 &0 0 S5 9 0.7 35 3% @8 5.1
MeV/u MV MV — MW/ l/fa — X b des dev des MV MV MV~ aes eV V- MV

P=PROJECTILE T=TARGET C=COMPOUND OR DINUCLEAR SYSTEM QP=QUARTERPOINT CMeCENTER OF MASS LeLAB BEAt 12C
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

# 59 12 € on 165 Ho 12C on 165 He 12C on 165 Mo
FARAMETERS INDEFENDENT OF BOMBARDING ENERGY EL/x ELAB ECN ECMVC »  k ETA  LMAX SOMWAR SGFUS OP-CN GP-LP QP-LT EP-GP ET-GT EPOMX ETA’ TAU  E-ER EN--N TEWP MAT
1.0 12 1 02 518 24 6.3 0 0 018001800 00 ¢ 0 0 0000 0. 0 0 0.0 0
ATOMIC NUMBERS: ZP= ¢&. ZIT= &7. IC= 73.(Ta) 20 24 2045 7B 35 448 0 0 018001800 00 O 0 0 0000 0 0 000 0
NEUTRON NUMBERS: NF= 4. NT= 99. NC=104, 30 3% 34047 89 42 %5 0 0 0190010 00 O 0 0 0000 0 0 000 O
40 48 45 069 107 49 3.6 0 0 018001800 00 0 O 0 0000 0 0 0 00 O
APw#®1/3= 2,289 AT##1/3= 5,435 45 54 50 1.0l 1100 52 29.8 4 27 01855144 7.3 M 13 B HM0O®WE 0 3 1 1.3 3
REDUCED MASS NUMBER= 11.19 AP+AT=AC=177.
5.0 60 56 1.2 1160 55 283 20 478 273108.46 1046 357 0 10 B 87 1B 4 4 13 L4 4
INTERACTION RADIUS RINT=11.54 fm RO= 1.4 fm 5.5 4 42 128 1216 5.7 27.0 29 8% 959 969 8.7 46.6 B 8 FJ/ 63 517 4 5 15 L5 4
60 72 47 L34 121 b0 5.8 B 1A 7 732 4.3 B4 s b 37 51 428 5.5 18 L& 5
MATTER HALF-DENSITY RADII [fmlz 65 78 73 1.45 1383 52 .8 40 13%b 999 63.5 599 583 73 5 3B M 334 S5 518 1.8 S
CP= 2,12 CT= 4.25 CT+CP= .37 = 1.5% 7.0 B4 70 156 1373 45 2.9 45 157 172 5.2 529 L% M 5 ¥ M 3B 5 6 19 1.7 8
EQUIVALENT SHARF SURFACE RADNI [fml: 7.5 %0 84 1.68 1420 67 231 49 1750 1322 S0.4 474 S48 B8 4 40 3 300 6 &6 20 L8 &
RF= 2.52 RT= 6.41 8.0 96 89 L79 1448 6.9 2.4 53 1912 1453 45.8 3.0 670 92 4 M U 2B b6 7 A L9 7
85 102 95 1.5 1514 7.1 2.7 57 2050 158 420 9.3 9.0 9 3 M R 280 1.7 B L9 7
COULOME RADII [Fm3: 9,0 108 101 2,00 158 7.3 2.1 0 A7 171 W7 36,3 0.6 105 3 42 W0 24 . 7 AN 20 8
RCF= 2,51 RIT= 6,15 RO=RCP+RCT= 8,47 9.5 114 106 2.12 1600 7.5 20.5 43 2282 1763 3.0 W7 720 11 3 42 B 2B 7. 8 %5 20 §
BSS-COULOME FOTENTIAL [MeV): 10.0 120 112 2,23 1642 7.7 20,0 66 2381 1769 336 314 732 117 3 43 U 22 8 8 2 21 8
VC{r)=1.438*ZF*ZT/r for r>RC 10.5 126 117 2,35 1883 7.9 19.5 &9 470 1664 .5 2.4 743 14 2 43 2% 213 8 8 2 22 %
VC (r) =V0-K#rs#en for r<RC 1.0 12 123 2,46 1723 8.1 19,1 72 2550 1608 29.6 27.7 75.2 1% 2 43 25 204 6 8 B 2.2 9
Vo=  29.21 MeV K= .0R734 n=2.964 1.5 138 129 2.7 1762 8.3 187 75 2624 1538 28.0 2.2 760 13 2 M A 1.9 95 9B 23 10
VC(RINT)= S0.1 MeV 12,0 144 138 268 1800 8.5 18,3 77 2691 1474 26,6 4.8 767 142 2 M4 2B 1.9 9. 9 30 23 10
FISSION-TKE= 124, MeV 13.0 156 145 2.9 1874 8.8 17.6 82 11 1360 4.0 2.5 78.0 154 2 45 2 1,79 10. 10 32 2.4 1t
ASYMM. FISSION-TKE=  37. MeV 14.0 188 157 3.13 IS 9.2 16,9 87 2912 1263 2.0 20.5 79.0 lsb 2 45 21 1.9 1L 10 B 25 H
150 190 168 3.35 2044 9.5 16,3 92 01 179 N.2 18.9 M9 ¥ 1 4 N Lel 1. U I 24 12
LIGUID DROF FARAMETERS: 16,0 192 179 3.57 281 9.8 158 9 077 1105 18.7 (1.5 80.6 191 1 4 19 LS4 1212 I 27 13
GOMMA= O, 700 MeV/fm##2 PROX-FACTOR= 17.92 MeV 17.6 204 196 3.80 2145 10,1 154 100 345 1040 17.5 163 85,3 28 1 47 18 148 13,12 % 28 U4
L-RLD= 85 (ROTATING LIQUID DROF LIMIT)
STIFFNESS PARAMETER C= 17.26 MeV/Z#%Z 18.0 216 201 4,02 2208 10.4 149 104 305 982 18.4 153 8.8 215 1 47 17 1,42 13.13 40 2.9 14
19.0 28 213 4.24 2269 10.7 145 108 359 931 154 14.3 8.3 27 1 48 17 L37 14. 13 # 3.0 15
MASS EXCESSES [MeV/c##2): 20,0 200 224 447 2329 109 4.2 111 3307 884 145 13.5 828 239 1 48 16 1.3 15. 14 4 3.1 16
FROJECTILE: 0.0 TARGET: -463.7 5.0 300 280 5.5 2607 12.2 12,7 128 U0 7 1.3 10.5 93 299 1 50 14 415 1817 R 35 1
COMPOUND NUCLELS: -50.3 0.0 W0 b 670 2860 13.4 11,6 143 3612 B9 9.3 B4 8.4 ]9 1 SI 13 1.8 20,20 B 38 2
FUSION RELATED PARAMETERS: 3.0 420 392 7.82 3093 145 107 156 %98 SB6 7.8 7.3 841 420 0 53 4 0.9 5.2 66 4.1
R-BARRIER=10.43 fm WV(RB)= &51.5 MeV 40,0 400 447 8.94 3311 155 10,0 168 3762 M2 6.8 6.3 866 480 O 5S4 11 088 28. 25 73 44
G-VALUE=  ~13.5 MeV 45.0 540 503 10.05 3516 16.4 9.4 160 3BI2 93 460 5.4 8.0 S0 0 56 10 082 31,28 90 4.7
L-CRITICALs S7. 50.0 600 559 11.17 3711 7.3 9.0 191 3862 353 5.4 50 8.3 00 0 57 9 0.7 W N & 50
# &0 12 C on 151 Ta 12€ on 181 Ta 12C ont8t Ta
PARAMETERS INDEFENDENT COF BOMBARDING ENERGY E/v ELAB ECM ECNAC » & ETA  LMAX SOWR SGFUS GP-CN QP-LP QP-LT EP-GP ET-OT EPOMX ETA’ TAU  E-ER EN—EN TEXP MAT
.0 12 f1 020 S8 25 6.0 0 0 0180.0180.0 00 0 O 0 0 000 0 O 0 0.0 ©
ATOMIC NUMBERS: ZP= &, ZT= 73. ZC= 79.(Au) 20 A 2042 7R 35 488 © 0 018001800 00 0 O O 0 Q0K 0 0 0 00 O
NEUTRON NUMBERS: NP= 6. NT=108., NC=114, 30 3% 34 043 898 43 38 0 0 01800100 00 O 0 0 0000 0 0 0 00 0
40 48 45 0,84 1097 49 345 0 0 019001800 00 0 O O 0000 0 0 000 0
AF#®1/3= 2,287 AT##1/3= 5.657 45 54 St 0.9 1100 52 3R5 0 0 018001800 00 0 0 0 0 000 0. 0 0 0.0 0
REDUCED MASS NUMBER= 11.25 AP+AT=AC=193,
50 40 5 1.05 1160 5.5 0.8 14 22 69131294 2.8 48 12 B 441023 4 4 12 1.3 4
INTERACTION RADIUS RINT=11.73 fm RO= 1.48 fm 55 6 62 1.15 1216 5.8 294 25 415 3841003 9.5 39.9 57 9 3B/ 61 624 4 4 34 1.4 4
60 72 48 126 1271 6.0 282 32 97 bk Q2.8 9.1 486 65 7 37 42 480 4 5 16 L5 S
MATTER HALF-DENSITY RADII [fm3: 65 78 73 1.3% 133 63 270 38 1207 87 7.0 67.5 SA5 72 4 39 52 404 5 S 17 Lé S
CP= 2,12 CT= &.47 CT4CF= 8.59 0= 1.60 7.0 84 79 1.47 1373 6.5 26.1 43 1437 1057 2.4 9.1 588 79 5 40 4 356 5. 6 19 L& b
EQUIVALENT SHARF SURFACE RADIT [ fml: 7.5 % 84 LS) 141 67 5.2 48 163 122 55.7 527 621 8 5 A 42 32 S 6 20 L7 &
RP= 2.82 RT= &.62 8.0 9% 90 1.48 148 7.0 244 52 1807 126 0.4 476 S8 92 4 4 B 295 4 & A 18 7
N _ 8.5 102 9 1.78 1514 7.2 23.7 55 1962 1493 4.0 434 670 98 4 42 U 275 b 7 2 L8 7
COULOME RADIID [ #mls 9.0 108 101 1.89 1558 7.4 23.0 59 2097 1606 42.4 39.9 8.8 105 3 A2 M 258 4 7 28 1.9 8
RCP= 2,51 RCT= 4,35 RC=RCP+RCT= 2,87 9.5 14 107 199 1600 7.6 2.4 63 2218 1708 1.3 3.0 704 i1 3 43 R 2M 7.7 M 20 8
BSE-COULUME POTENTIAL [MeV1: 10.0 120 113 210 1642 7.8 21.8 66 2327 1799 .6 A4 TIL7 W7 3 43 3 232 7. 825 20 8
VC(r)=1.435#ZP*IT/r for r>RC 10.5 125 118 2.20 1483 6.0 20.3 69 M5 1766 W3 R.2 729 1B 3 M B 22 1.8 % Al 9
VC(r) =YO-K#r#%n far r<RC $Ho 12 124 231 173 8.2 0.8 72 2514 1485 .2 3.3 139 1% 2 4 B 213 8 8 7 21 9
Vo= 94,70 MeV K= .033%4 n=3,000 1.5 138 129 2.4t 1762 8.3 203 75 595 1612 0.4 2.4 M8 136 2 M 7 205 8 9 2B 22 10
VCIRINT)= 53,7 MeV 12,0 144 135 252 1800 8.5 19,9 7B 2670 1585 8.8 27.1 TS.6 142 2 45 % 1.9 B 9 ¥ 22 10
FISSION-TEE= 133, MeV 130 154 146 272 1874 8.9 19.1 83 2801 1426 26.0 20.4 7.0 154 2 45 24 1.8 9,10 3 23 U
ASYMM. FISSION-TKE= 39, MeV 14,0 188 158 2.93 1945 9.2 18.4 88 203 134 2.7 2.3 781 186 2 A 2B LTS 10.10 B 24 12
150 180 169 3.14 2014 9.5 17.8 92 3010 123 2.8 20,5 7.4 178 2 A6 22 1,6 10.11 M 25 12
LIGUID DROP FARAMETERS: 16,0 192 180 3.35 2081 9.8 17,2 57 095 1159 20.2 19.0 79.9 191 t .47 2 1,% 1111 36 246 13
GAMMA= O, 894 MeV/fme#2 PROX-FACTOR= 18.00 MeV 7.0 204 191 3.5 2145 10.1 18,7 10t 3170 109 18.8 17,7 80.6 203 1 47 20 1.5 12.12 B/ 2.7 14
L-RLD= 8% (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 17.1&6 MeV/Z##2 18.0 216 203 3.77 2208 10.4 16,3 105 3237 1030 17.6 16.5 8.2 A5 1 48 19 1,46 12.13 3 2.8 15
19.0 28 214 3.98 2269 10.7 158 109 396 976 16,5 15.5 8.7 27 1 48 18 LAl 13.13 4 29 15
MASS EXCESSES [MeV/c##2]: 20.0 240 25 419 2329 11.0 15.4 113 349 927 5.6 14,6 822 239 1 48 18 L3 4. 34 43 20 14
PROJECTILE: 0.0 TARGET: ~34,0 2.0 00 280 S.24 2607 12.3 13.8 130 3951 M 124 1.4 8.9 29 1 S0 15 118 17,17 S0 3.3 19
COMPOUND NUCLEUS: ~31.3 30.0 30 33 429 280 (3.5 12.6 M5 U B8 9.9 9.3 85.0 W/ 1 52 14 1.06 20.20 S8 37 2
FUSION RELATED PARAMETERS: B0 420 394 7.3 093 146 117 159 3780 529 8.4 7.9 65.8 M9 1S3 i3 0.9% 23. 22 65 4.0
R-BARRIER=10.60 fm V(RE)= &5.2 MeV 40.0 480 450 8.38 331 15.6 10,9 171 WL 43 7.3 6.8 8.4 430 0 5¢ 12 0.8 25.25 72 4.2
O-VALLE=  -14.7 MeV 45.0 S0 506 9.43 /16 165 10.3 183 306 412 6.4 6.0 8.8 S50 0 S5 11 0,84 28.28 78 4.5
L-CRITICAL= S9, 50.0 500 543 10.48 3711 17.4 9.8 19 3950 370 5.8 S.4 8.1 400 0 57 10 0.7 3.3 65 4.8
MeV/u MeV MV -~ MeVic 1/fm  — K ab  mb des des des MV MV MV — pes  NeV el MoV —

P=PROECTILE T=TARGET C=COMPOUND OR DINUCLEAR SYSTEM QP=QUARTERPOINT CM=CENTER OF NASS L=LAB BEAt 12C
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# 61 12 C on 197 Au 12C o 197 Ao 12C w197 M
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/y ELAB ECN ECNVC p &k ETA  LMAX SOMR SGFUS GP-CN GP-LP QP-LT EP-P ET-OT EPONX ETA’ TAU  E-ER BN—EN TEWP MALT
W 12 1102 518 25 746 0 0 0180.01000 00 0 0 0 0000 0 0 0 00 O
ATOMIC NUMBERS: ZP= 4. 2ZT= 79. 2C= 85.(At) 20 24 23040 73 35 528 0 0 018001800 060 0 o0 0 0000 O 0 0 00 O
NEUTRON NUMBERS: NP= 6. NT=118. NC=124. 30 33 05 6% 43 K1 0 0 01600100 00 06 O© 0 0000 0.0 000 O
40 48 25079 1037 49 3.3 0 O 01001800 00 O O O 0000 0, 0 000 O
AP%%1/3= 2.289 AT*#1/3= 5S.81% 45 S4 51 0.89 1100 5.2 B2 ¢ 0 0 180.0 180.0 0.0 0 0 (] 0000 0.0 000 0
REDUCED MASS NUMBER= 11.31 AP+AT=AC=209.
5.0 4 57 0.9 1160 55 X4 0 0 0 180,0 180.0 0.0 0 0 0 0000 0 0 000 O
INTERACTION RADIUS RINT=11.91 fm RO= 1.47 #m 5.5 & 62 1.09 1214 5.8 318 19 387 200417.4114.2 31.3 56 10 35 113 8.9 4, 4 14 1.3 4
&0 72 68 119 1271 b1 NS5 B 7aL 486 94,0 90.5 43.0 o4 8 38 77538 4 515 1.4 4
MATTER HALF-DENSITY RADII L[fml: &5 78 T4 128 133 63 9.3 35 1038 728 794 .0 503 71 7T 0 2450 4 517 L5 S
CP= 2.12 CT= &.68 CT+CP= 8.80 C= 1.641 7.0 84 79 1.3 1373 45 8.2 4 1290 935 49.1 65.9 B4a4 W 6 & 54 3.8 5 51815 S
EQUIVALENT SHARP SURFACE RADII [fml: 7.5 90 85 1.48 1421 48 2.3 4 1506 1115 1.4 58.4 9.3 &5 5 41 48 345 5 b6 19 1.6 4
RFP= 2.52 RT= 6.83 80 9 90 1.58 148 7.0 264 S0 1697 1272 $5.2 525 624 92 4 42 M 304 5 6 20 LT &
85 102 9% 1.68 1514 7.2 284 55 1845 1411 50.3 47.7 A% 98 4 43 46 291 4. 7T 2 LT 7
COULOME RADIY [fml: 9.0 108 102 1.78 1M 7.4 24.9 58 2013 1535 4.1 43.7 669 14 & &3 B LM L 7 B 1.8 7
RCF= 2.51 RCT= 4.55 RC=RCP+RCT= 9,06 9.5 14 107 1.88 1600 7.6 20.2 62 2145 1645 427 0.4 8.7 11 3 M4 3B 25% 4 72419 8
BSS~COULOMB FOTENTIAL [MeV1: 10.0 120 113 1.98 1642 7.8 23.6 &5 224 1744 3.7 3.6 70.2 117 3 M 322 7.8519 8
VCir)=1.438%2FP+2T/r for r>RC 10.5 126 119 2.07 1488 8.0 23.0 &9 2371 1834 37.1 3.1 7.5 13 3 M4 32231 B 2520 9
VC (1) =VO-K®r##n for r<{RC 1.0 12 124 217 118 82 2.5 72 289 1758 M8 329 72.6 1B 3 & 31220 7,827 20 ¢
VO= 100.04 MeV K= .03099 n=3,033 1.5 138 130 2.27 17682 8.4 2.0 75 2558 1682 32.8 3.0 736 13 2 45 29 212 8 9 2B i 10
VC(RINT)= 57.3 MeV 12.0 144 134 2,37 10800 8.6 21.3 78 2539 1811 311 29.3 M5 142 2 &5 B2 8 9B 2110
FISSION~-TKE= 1%3. MeV 13.0 1S% 147 257 1874 8.9 20.7 63 2783 1487 28.0 265 75,0 154 2 4 2191 810 % 221
ASYMM. FISSION-TKE= 40, MeV 14,0 168 158 2.77 1945 9.3 19.9 8 2906 1381 25.5 4.1 7.2 16 2 & 25 1.8 9. 10 32 2.3 12
15.0 180 170 2,96 2014 9.4 19.3 93 0i2 1269 R.5 2.1 7.3 178 2 47 A4 L7 10,11 3B 2.4 12
LIGUID DROF FPARAMETERS: 18,0 192 181 3.16 2081 9.9 8.7 97 3105 1208 20,7 20.5 79.2 191 1 7 28 1.8 0.4 35 25 13
GAMMA= 0.873 MeV/fm#%2 PROX-FACTOR= 18.07 MeV 17.0 204 192 3.3 2145 10.2 18,1 102 3187 1137 20.2 19.0 79.% 208 1 8 22 1.5 11.12 37 2.6 14
L-RLD= 82 (ROTATING LIQUID DRCOP LIMIT)
STIFFNESS FPARAMETER C= 17.07 MeV/Zxx2 18.0 214 204 3.5 2208 10.5 17.6 106 3260 107¢ 18.9 17.8 8064 245 1 48 A L50 12,13 I 27 IS
19.0 28 215 3.75 249 10.8 17.1 110 3325 1018 17.7 1b.7 610 227 1 4 20 LM 12,13 &0 28 15
MASS EXCESSES [MeV/c*#2]: 20.0 240 26 3.95 2329 1.1 18,7 114 3383 967 16.7 15.7 81.7 239 1 4 19 L3 13 14 42 2.8 16
PROJECTILE: 0.0 TARGET: -28.6 5.0 00 283 4.94 2607 12.4 14.9 131 305 773 13.0 12.2 83.5 299 1t 051 17 L2 16 17 S0 3.2 19
COMPOUND NUCLEUS -11.6 0.0 30 339 5.93 2850 13.6 13.6 147 3751 &M 10.6 10.0 847 359 1 52 15 1.08 18, 20 57 3.5 23
FUSION RELATED PARAMETERS: 35.0 420 3% 4.91 93 4.6 12,6 141 W% B2 9.0 8.4 8.5 M9 1 53 14 0.9 2.2 &4 3.8
R-BARRIER=10.75 fm V(RE)= ©58.8 MeV 4.0 400 432 7,90 3311 15.4 11.8 174 3934 43 7.8 7.3 8.1 480 0 B 1309 H.25 70 41
Q-VALUE= ~17.0 MeV 45.0 5S40 509 8.89 3514 16.6 11t 186 394 429 .8 4.4 866 SH0 0 56 12 0.85 2.2 77 A3
L-CRITICAL= &0, 50.0 400 546 9.88 3711 17.5 10.6 197 042 Wb 6.1 5.8 86.9 400 0 57 11 0.80 29, 3t 84 4b
# 62 12 C on 208 Fb 12€C on 208 Ph 12C on 208 Pb
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY E/v ELAD EOM EDMWC »  k ETA  LMAY SOMAR SOFUS GP-CM GP-LP QP-LT EP-OP ET-OT EPOMX ETA° TAU  E-ER DV—EN TEWP MLI
1.0 12 11 019 S518 25 7.5 ¢ 0 0-180.0 180.0 0.0 0 0 0 0000 0 0 000 0O
ATOMIC NUMBERS: 2ZP= &. IT= 8Z. IC= 88.(Ra) 20 4 2B 0.3 7B 35 S48 0 0 0 180.0 180.0 0.0 0 [ 0 0000 0 0 000 ¢
NEUTRON NUMBERS: NP= 4. NT=1246. NC=132. 3.0 3% 3 058 898 43 M7 O 0 0 180.0 180.0 0.0 0 0 [ 0000 0.0 000 0
40 48 45 0.77 1037 5.0 3387 0 0 016001800 00 0 O 0 0000 0.0 0 00 O
AP#%1/3= 2.29% AT#%1/3= 5,925 A5 S4 51 0.87 1100 5.3 %5 0 [ 0 180.0 180.0 0.0 ] 0 0 00006 0 0 000 0
REDUCED MASS NUMBER= 11,35 AP+AT=AC=220.
5.0 & 57 0.9 1160 55 3Mé O [ 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 0
INTERACTION RADIUS RINT=12.02 fm RO= 1.446 fm 55 &6 62 1.06 1216 58 330 16 28¢ 119126.9120.2 265 5 11 I 139 9.8 4 4 13 1.1 4
60 72 68 1.16 1271 4.1 3.6 27 656 418 9.5 9.2 M.3 83 9 3B 8 606 4 5 15 1.2 4
MATTER HALF-DENSITY RADII [fml: 65 78 M 1.5 1323 6,3 0.4 34 96 671 63,4 80,2 483 N1 7 I 8 4L 4 517 1.3 S
CP= 2.12 CT= &.82 CT+CP= 8.94 C= 1.62 70 8 79 L3 1308 66 293 N 120 808 72,3 9.2 539 T8 6 & B 404 4 b5 18 13 &
EQUIVALENT SHARP SURFACE RADII [fml: 7.5 %0 85 L45 M2A L8 283 45 M58 1075 .0 4.0 580 85 5 4 51 3% 5 5 19 14 4
RP= 2.52 RT= &.96 8.0 9 91 1.50 148 7.0 274 S50 165 1200 57.5 S4.8 61.3 9t S 42 4325 5 52 1.5
8.5 102 9 1.64 1514 7.2 266 54 1831 1365 52,2 49,7 3.9 ¥ 4 43 A3 29 5 72N Wb 7
COULOMB RADII [fml: 9.0 108 102 1.73 1558 7.4 25.8 58 1985 154 47.9 455 461 104 4 43 M0 279 b 7T 2 L6 7
RCP= 2.51 RCT= 4.64 RC=RCFP+RCT= 9.17 9.5 114 108 1.83 1600 7.6 25.1 62 2125 1629 4.2 420 67.9 11 3 M 3282 b T7TRI1T7 8
ESS-COULOMB POTENTIAL [MeV3]t 100 120 113 1.93 1642 7.8 245 &5 249 173 4.1 39.0 &9.5 117 3 M4 N 28 b6 82N 1.7 8
VC(r)=1.438%2P+IT/r for r>RC 10.5 126 119 2.02 1683 8.0 23.9 &9 2361 1826 36.4 36.4 70.8 123 3 &5 M 2% 1.82518 9
VC(r)=VO-K#r#en for r<RC 1.0 132 125 2,42 1723 8.2 284 72 2463 1802 36.0 M.2 72.0 129 3 B8 RN 2% 7.8 LY 9
Vo= 102.44 MeV K= ,029646 n=3.045 1.5 138 130 2.22 1762 8.4 22,8 75 2556 17283 3.9 .2 13.0 1% 2 8 3N 2% 27910
VC(RINT)= 58.% MeV 120 144 135 2,31 1800 £.6 2.4 78 26M 1652 3.0 0.4 4.0 142 2 & 3 208 7.9 28 2010
FISSION-TKE= 1460. MeV 13.0 15 147 2.51 1874 89 21.5 @3 2792 1S5 8.9 2.4 K5 1M 2 &% 2 1.9 8610 30 2.t 1t
ASYMM. FISSION-TKE= 41. MeV 1.0 148 19 2,70 1945 9.3 20.7 89 2920 1414 26,3 4.9 76.8 166 2 9 2 1.8 9,40 32 2.2 12
15.0 180 170 2.89 2014 9.6 20.0 93 M3 13 N2 2.9 77.9 {178 2 47 X414 911 3B 2313
LIGQUILD DROF PARAMETERS! 16,0 192 182 3.08 2081 9.9 194 98 U 1239 2.3 21.2 78.8 19 t 48 24 165 10.11 B 23 13
GAMMA= 0.884 MeV/fme#2 PROX-FACTOR= 17.98 MeV 17.0 204 193 3.28 2145 10.2 18.8 102 3204 1166 20.8 19.7 79.6 203 1 48 23 1.5% 10.12 37 2.4 14
L~RLD= 80 (ROTATING LIGUID DROF LIMIT)
STIFFNESS PARAMETER €= 17.02 MeV/Z#%Z 18.0 216 204 3.47 2200 10.5 18.3 107 3290 1101 19.4 18.4 €0.3 245 1 4 2 152 .13 38 25 15
19.0 228 216 3.6 2209 10.8 17.8 11} 3358 10483 18.2 17.2 80.9 227 1 4 20 1.4 12,13 40 2.6 1
MASS EXCESSES [MeV/c#%23: 20.0 200 227 2.8 2329 1Lt 17.3 U5 NP 9 12.2 1.2 814 2% O} & 20 LM 124 4 27 B
PROJECTILE! 0.0 TARGET: -19.5 5.0 300 264 4.82 2607 12.4 15.5 133 3651 793 13.3 126 633 29 1 5 17 L2 15.17 49 3.0 20
COMPOUND NUCLEUS: 10.8 0.0 360 M0 S5.78 2080 13.6 141 149 W0V 650 10.9 10.3 846 I 1 52 16109 168.19 % 3.4 23
FUSION RELATED PARAMETERS! 35.0 420 397 475 093 14.7 131 163 I3 b 9.2 8.7 8.4 M9 1 583 1410 2.2 6 3.7
R-BARRIER=10.86 fm V(RB)= &0.4 MeV 40.0 480 434 7.7t 3Bit 15.7 122 176 IS 495 8.0 7.5 8.0 480 0 4 13 092 WB.B 70 39
G-VALUE= -30.3 MeV 45.0 5S40 St 8.67 3516 16.6 10.5 180 A58 40 7.0 4.6 86.5 540 0 S6 12 086 5.2 7 4.2
L-CRITICAL= &1. 5.6 600 567 9.4 3Nt 17.5 1.0 200 4109 3N 6.3 5.9 86.9 600 O &5 12 0.81 2.3 83 44
HeV/u MV MV — MeV/e 1/ — K =b ah des des des MV MV MV —  ars MV NeV- MV
P=PROJECTILE T=TARGET C=COMPOLND OR DINXLEAR SYSTEM QP=QUARTERPOINT CMeCENTER OF MASS L=LAB e 12
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# 43 12 ¢ on 209 Ei 12C on 209 Bi 12C on 209 Bi
FARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/v ELAB ECH ECOWNVC » k ETA  LMAX SOMAR SGFUS OP-CN QP-LP QP-LT EP-QP ET-QT EPONX ETA’ TAU E-ER EN-—N TEP MAT
1.0 12 11 019 518 25 784 0 4 0 180.0 180.0 0.0 4 [} 4 0000 0 0 000 0
ATOMIC NUMBERS: 2ZP= 4. ZT= 83. IC= &9.(Ac) 20 4 28 038 78 35 B4 0 0 0 180.0 180.0 0.0 0 0 0 6 000 0 0 000 O
NEUTRON NUMBERS: NP= 4. NT=124, NC=132. 3.0 3% 3405 6% 43 4653 0 0 0 180,0 1800 0.0 4 0 0 0000 0 0 000 0
4.0 48 45 0.78 1037 5.0 .2 O ¢ 0 180,0 180.0 0.0 0 0 [ 0000 0.0 000 0
AP##1 /3= 2.289 AT*#1/3%= G.%34 45 5 51 0.8 1100 53 3706 0 4 0 180.0 180.0 0.0 0 o 4 6 000 0.0 000 0
REDUCED MASS NUMBER= 11.3% AP+AT=AC=221.
50 & 57 0.95 160 S B/ 0 0 0 180.0 180.0 0.0 0 [ 0 0000 0. 0 000 0
INTERACTION RADIUS RINT=12.03 fm RO= 1.46 fm 5.5 66 42 1.05 1216 S8 33.4 15 234 791320125 4.0 5 11 I (V1092 4 4 13 1.1 3
60 72 68 LM 121 &1 3.0 26 812 21022 989 3.9 &3 g 3B WL 4 515 1.2 4
MATTER HALF-DENSITY RADII L[fml: 65 78 74 LA 1323 43 .8 B 9% 3B &.3 8.1 4.3 T 7 % 70 487 4 5 16 1.2 5
CP= 2,12 CT= &.83 CT+CP= .95 C= 1.42 70 8 79 133 1373 &b B 39 UM 857 3.8 70.7 S3.4 78 6 M WAl 4 618 13 S
EQUIVALENT SHARFP SURFACE RADII (fml: 7.5 9% 85 1.43 1421 6.8 2B.6 45 1425 1047 85.2 823 514 &5 5 42 52 363 5 o 19 14 &
RFP= 2.52 RT= &.%7 80 9% 91 1.53 M6 7.0 2.7 50 1625 1213 58.5 S5.8 0.8 91 S € 43238 5 62015 8
8.5 102 % 1.62 1584 7.2 28.9 54 1803 1360 53.1 0.6 43.4 98 4 8 B30 S TAH LS 7
COULOMEB RADIT [fml: 9.0 108 102 1.72 198 7.4 2.1 5B 1960 1491 49,7 4.3 45.7 104 4 M 028 b7 2218 7
RCP= 2,81 RCT= 6.68% RC=RCP+RCT= 9.1% 9.5 1é 108 1.81 1600 7.7 25.4 462 2100 1608 #4.9 42.7 47,5 il 3 M4 B 24 6 7T B LTS8
BSE-COULOME POTENTIAL ([MeV]1: 10.0 120 13 L9 182 7.8 4.8 65 226 1713 4L7 9.6 &9 117 3 45 % 2% 5 8 24 L7 8
Vii(r)=1.4334Z2P*2T/r for r>RC 10.5 126 119 2.00 1683 8.0 2.2 68 2340 1808 39.0 37.0 70.5 (2 3 4 3423 182518 8
V(P ) =VO—K#r#4r for r<RC 1.0 132 125 210 1723 8.2 23.4 72 243 1908 3.5 W7 .7 19 3 65 B 27 7, 8 2% 1.8 9
Vo= 103,43 MeV K= .029I2 n=3,083 1.5 138 131 2.19 1762 8.4 23,1 75 2537 1730 34.4 326 72.8 13 2 & 3N 218 792719 ¢
VI(RINT)= G59.5 MeV 12.0 14 136 2,29 1800 8.6 2.6 78 2624 1457 3.5 0.8 73.7 142 2 4 320 7,928 1% 10
FISSION-TKE= 163. MeV 13,0 156 148 248 1874 89 217 8 7% 15 9.3 27.8 V5.3 IS4 2 % 2B LW 8100 21 i
ASYMM. FISSION-TKE= 41. MeV 1.0 168 159 2.87 IMS 9.3 21,0 88 2906 1421 28.7 X.3 6.7 1% 2 &7 27 L %10 R 21 12
15.0 180 170 2.86 2014 9.6 2.2 93 3019 136 4.5 23.2 7.7 178 2 ¥ 5L B 2212
LIGUID ORCOF PARAMETERS: 16,0 192 182 3,05 2081 9.9 9.6 98 3MI7 1243 2.6 2.4 78.7 190 2 48 24 16 10,11 3B 23 13
GAMMA= (. 887 MeV/fm##2 PROX-FACTOR= 18.0& MeV 17.0 204 193 3.24 245 10.2 19.0 102 3204 1170 21.1 19.9 M.5 A3 1 8 2 1.% 1012 37 24 14
L—RLO= 7% (RUTATING LIGUID DROP LIMIT)
STIFFNESS PARAMETER C= 17.02 MeV/Z##z 18.0 216 204 3.43 2208 10,5 18.5 107 3Bt 1105 19.7 18.6 .2 25 1 4 215 11,13 8 25 15
19.0 228 216 3.42 2269 10.8 8.0 111 3350 1047 18.5 17.5 80.8 207 1 4 24 147 12,13 40 2.6 15
MASS EXCESSES [MeV/c##2]: 2.0 200 227 3.81 2329 111 17.5 115 A12 994 17.4 6.5 81.3 29 1 & 20 142 12, 14 41 2.7 16
PROJECTILE: Q.0 TARGET: -146.5 25.0 300 288 4.77 207 12.4 157 133 34 795 13.5 12.8 8.3 299 1 S 18 L2 15.17 & 3.0 X
COMPOUND NUCLELIS: 14,9 0.0 350 340 5.72 2880 13.4 14.3 149 3802 463 110 10.4 845 399 t 52 16 109 18. 19 56 3.3 B8
FUSION RELATED FARAMETERS: 35.0 420 397 4.67 93 147 133 13 W3 58 9.3 8.8 85.3 419 1 5% 14 100 20,2 63 38
R~BARRIER=10.87 fm V(RB)= 61.1 MeV 40.0 480 454 7.63 3311 1S.7 12,4 176 3995 497 8.1 7.6 3.0 480 0 B 13092 BB 70 39
G-VALUE= -21.4 MeV 45.0 500 Si1 68.58 35i6 147 117 188 M59 M2 7.1 6.7 864 540 0 56 12 0.8 5. 28 7% 42
L-CRITICAL= &1, $0.0 400 567 9.53 3IH 17.6 1.1 200 4111 397 b4 6.0 86,8 600 0 57 12 081 28 31 82 4.4
LR e s e e e Y S e R e e Ty T2
# &4 12 C on 238 U 12C on 238U 12€ n28U
FPARAMETERS INDEPENDENT OF BOMBARDING ENERGY B/u ELAB ECH ECH/VC » k ETA LMY SGMAR SOFUS QP-CM GP-LP QP-LT EP-GP ET-QT EPGMX ETA’ TAU  E-ER EN--EN TEP MAT
1.0 12 11 0618 518 2.5 8.9 O 0 0 180.0 180.0 0.0 0 0 0 0000 0 0 0 0.0 O
ATOMIC NUMBERS: IZP= 4. ZT= $2. 2C= 98.(Cf) 20 4 203 78 35 45 0 0 0 180,0 180.0 0.0 0 4 0 0000 0. 0 000 ©
NEUTRON NUMBERS: NP= &, NT=144. NC=152. 30 3% 34 03 898 43 502 ¢ 4 0 180,0 180.0 0.0 0 0 0 000 0 0 000 0
40 48 46 071 1037 5.0 5 0 0 0 180.0 180.0 0.0 0 ] 0 0 600 0. ¢ 000 ©
AF##1/3= 2,289 AT##1/3= 4,197 45 5S4 51 0.80 1100 5.3 4.0 O 0 0 190.0 180.0 0.0 0 0 0 0000 0, 0 ¢ 00 0
REDUCED MASS NUMBER= 11.42 AP+AT=AC=250,
S0 60 57 0.89 {160 5.6 389 0 0 0 180.0 180.0 0.0 0 o 0 0 000 0 0 000 O
INTERACTION RADIUE RINT=12.31 fm RO= 1.45 fm 55 & 43 0.97 1206 5.9 It o 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 0
60 72 49 106 1271 b1 35S 18 310 142125.6123.2 27.2 42 10 38 145 9.40 3. 5 14 1.2 5
MATTER HALF-DENSITY RADII [fml: 65 78 74 115 1323 4.4 31 28 668 431 100.4 976 398 70 8 & 9 604 4 5 18 1.3 5
CP= 2,12 CT= 7.16 CT+CP= 2.29 C= 1.64 7.0 4 80 L2 1373 4.6 229 3% 9 479 5.1 82.3 424 T7 7 M T35 479 4 417 1.3 &
EQUIVALENT SHARP SURFACE RADIT (fml: 7.5 9% 8 1.3 142t 6.8 317 42 122 8% 743 7.6 2.8 #4 6 2 M 409 4 b 18 14 b
RP= 2.52 RT= 7,30 8.0 % 91 1.42 148 7.4 30.7 47 JA0 1082 85.2 63.6 56.9 9t S 43 57 3.6 4 61915 7
85 102 97 151 154 7.3 2.8 52 1660 147 3.7 S1.3 0.2 9 5 M4 5 3% 5 7215 8
COULOMB RADIT [fm3: 9.0 108 103 1.60 1558 7.5 2.0 56 1837 1395 54.4 52.2 42.8 104 4 5 N3 5 72 16 8
RCP= 2,51 RCT= 4.93 RC=RCP+RCT= 9.4% 9.5 14 109 148 1800 7.7 28.2 &0 1996 1527 50.1 47.9 5.0 116 4 &5 M 28 5 7B LY
BES~-COULOME POTENTIAL [MeV]1: 10,0 120 14 L77 1842 7.9 20.5 64 2138 1645 4.4 M3 8.8 117 3 &5 228 6 824 17 9
VE(r)=1.438%ZP*ZT/r for r>RC 10.5 126 120 1.86 1683 8.1 268 48 2286 1753 43.2 4.3 &84 1B 3 4 39253 & 85 17 M0
VO (r ) =VO-K#r##n for r<RC 1.0 12 126 1.9 1723 8.3 26,2 71 2383 1850 40.4 3.6 69.8 129 3 4 38 24 b 8 25 1.8 10
Va= 110,467 MeV k= .02574 n=3.092 11,5 138 131 2,04 17282 85 5.4 74 2489 1833 38,0 3.3 7.0 135 3 47 3% 23 4 9 22 1811
VC(RINT)= 64.5 MeV 12,0 14 137 2.13 1900 8.7 25.1 78 2587 1756 35.9 H.2 7.1 42 2 7 n22 7.9 181
FISSION~TKE= 185. MeV 13.0 I M9 230 1874 9.0 4.1 83 279 1621 32.2 .8 73,9 154 2 &1 R 205 T7.10 29 2.0 12
ASYMM. FISSION-TKE= 43. MeV 140 148 160 2,48 1MS 9.3 23.2 89 2006 105 29.3 27.9 T5.4 16 2 8 3 193 810 3 24 13
15.0 180 171 2,66 2014 9.7 2.4 94 3034 1405 2.8 6.6 7.6 178 2 8 818 811 2 22 14
LIQUID DROP PARAMETERS: 16.0 192 163 2.84 2081 10,0 21.7 99 3M4S 1317 4.8 206 76 1% 2 & 27 L1B %1 %2215
GAMMA= 0.872 MeV/fm##2 PROX-FACTOR= 17.9&6 MeV 12,0 204 194 3.01 2145 10.3 21.1 104 343 1240 23.0 21.9 78,5 203 14 26 165 9.12 3% 2.3 16
L-RLD= 70 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 16.90 MeV/Zw#x2 18.0 216 206 3.19 2208 10.6 20.5 108 3330 117t 21.5 20.4 79.3 25 T 8 B 1L 10,13 I 2.4 17
19.0 228 217 3.37 29 10.% 19.9 112 3408 1109 20.1 19.2 79.9 227 1 5 24 1,52 10,13 3% 25 17
MASS EXCESSES [MeV/c##2]: 2.0 20 228 3,34 2329 11.2 19.4 117 478 1054 16,9 18.0 80.5 239 1 50 23 L4 U1 0 246 18
PROJECTILE: 0.0 TARGET: 47.2 25,0 300 286 4.43 2607 12.5 17.4 135 3743 M3 4.6 13.9 @27 299 R 20 LT 13,17 & 29 2
COMPOUND NUCLEUS: 72,2 0,0 30 343 5.32 2860 13.7 15.9 152 3918 02 119 1.4 84.0 399 1S3 18 13 1519 54 3.2 %
FUSION RELATED PARAMETERS: B0 420 K0 5,20 93 4.8 147 167 A4 M2 10.1 9.6 85.0 419 1 % 15 1.8 1822 8 35
R-BARRIER=11.14 fm V(RB)= 66.0 MeV 4.0 480 457 7.09 3311 15.8 3.7 180 Iy 57 8.7 8.3 &5.4 &% { 55 (§069% 2.8 & 3.7
D-VALUE= -25.0 MeV £5.0 500 514 7.9 3516 14.8 3.0 193 4210 &8 7.7 7.3 85,2 S0 0 S6 14 089 2.28 74 40
L-CRITICAL= &4, 0.0 600 571 8.8 3711 17.7 12.3 205 427 421 6.9 6.5 856 600 0 57 13 0.34 24, 30 90 4.2
MeV/u MV MV — MeV/e Lim — & o b des des des  MeV MV MV - ars  MeV MeV- MoV -
PaPROJECTILE T=TARGET C=COMPOUND OR DINUCLEAR SYSTEM QP=QUARTERPOINT CM=CENTER OF MASS L=LAB BEA 12C
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# 65 14 N on 12 C N o 12C N o 12C
PARAMETERS INDEPENLDENT OF BOMBARDING ENERGY EL/u ELAB ECH ECWVC » k ETA  LMAX SGMAR SGFUS OP-CM GP-LP GP-LT EP-GP ET-GT EPGMX ETA’ TAU  E-ER EN—EN TEP MRT
1.0 14 b 088 604 1.4 84 O 0 0 180,0 $80.0 0.0 [ 0 0 0000 0 0 000 0
ATOMIC NUMBERS: ZP= 7. IT= 6. 2C= 13.(A1) 2,0 2 13 1,75 85 20 A7 1] 1084 757 471 2.6 b5 M 4 0 7 400 34 0 0 31 1
NEUTRON NUMBERS: NP= 7. NT= &. NC= 13. 3.0 42 19 2.63 1047 2,4 3.8 14 1480 1102 27.2 125 764 M 2 0 5272 2.0 034 ¢
40 S5 26 351 1210 2.8 3.3 20 1448 1270 19.2 8.8 80.4 o4 2 0 4219 2 0 037 2
AP##1/3= 2.410 AT##1/3= 2.289 ELSCAT <59 des 45 & 29 3.9 1288 3.0 3.1 2t 1729 1217 18.7 7.7 81.6 &2 1 o 4 202 31, 5 12 3.8 2
REDUCED MASS NUMBER= 6&.44 AP+AT=AC= 264,
SO0 70 32 439 138 32 30 23 1777 1095 148 68 824 &9 1 &6 3 1.8y B 51739 2
INTERACTION RADIUS RINT= 2.20 fm RO= 1.74 fm 55 77 3 48 1H9 33 2.8 24 1815 995 13.3 &1 KB4 B 1 68 3 1.7 38 62 41 2
5,0 84 39 526 1483 35 2.7 26 1847 912 12.1 5.4 840 & 1 72 31,68 0,7 B A2 2
MATTER HALF-DENSITY RADII [fml: &% 91 42 570 I3 3.6 2.6 27 1874 92 110 5. A W I ) 3L 45, 7 2% 43 2
CP= 2.28 CT= 2.12 CT+CP= 4,40 C= 1.10 7.0 98 45 614 1602 3.7 2.5 28 18%% 782 10.2 47 89 W7 1 » 3 1,53 47. 8 B 44 3
EQUIVALENT SHARP SURFACE RADII [+m): 75 105 48 458 1658 3.9 2.4 29 1916 730 9.4 44 853 104 1t 8 3 147 %0 8 % A5 3
RP= 2.646 RT= 2.52 8.0 112 52 7.02 1713 4.0 2.3 30 1932 484 8.8 41 5.4 1t} 1 8 3 142 53. 9 3B A4S 3
8.5 119 55 7.4 1766 A1 23 3 1947 4 83 3.8 85.9 118 1 & 2 1.3 5. 9 3B 47 3
COULOMB RADII [fml: 9.0 126 58 7.90 1817 4.2 2.2 2 190 408 7.8 3.4 8.1 18 1 2 1.2 &0.10 % 48 3
RCP= 2.45 RCT= 2.51 RC=RCF+RCT= S.17 9.5 133 41 8.33 187 44 21 U 191 5% 7.3 3.4 8.3 (R 1 % 2 128 63.10 3B 49 3
BES-COULOME FOTENTIAL [MeVI: 10.0 140 65 877 1916 A5 2.1 3 1981 547 49 3.2 85 11X 1 % 2 L5 .11 0 S50 3
VClr)=1.438%ZP*2T/r for r>RC 10.5 147 68 921 198 46 2.0 3% 19 SA &6 3.0 &7 147 0 102 2 L28 20.11 82 5.4 3
VC(r)=VO-K#prstn for r<RC 11,0 154 71 9.65 20010 A7 2.0 3 1999 497 b3 29 8.9 1M 0 106 2 L8 112 M 52 3
Vo= 14.47 MeV K= 08687 n=2.441 1S 181 741009 205 4.8 2.0 37 2006 476 40 2.8 8.0 14 0 109 2 115 77,12 45 5.3 3
VC(RINT)= 7.4 MeV 12.0 168 781053 2100 4.9 1.9 3B 2013 45 5.7 2.6 67.1 188 0 12 2 1.3 713 47 54 4
FISSION-TKE= 28. MeV 13.0 182 841140 2186 5.1 1.8 40 2025 421 53 2.4 9.4 1R 0 18 2 1.8 8.13 5 5.6 4
ASYMM. FISSION-TKE= 28. MeV 14,0 19% 901228 269 53 1.8 42 03 I 49 2.2 6.6 1% 0 1 2 1,03 8. 14 53 5.8 4
15.0 210 9713.14 2350 5.5 L7 43 2043 5 45 21 8.7 20 0 130 2 1,00 9. 15 56 4.0 4
LIGUID DROP PARAMETERS: 16,0 220 103 14.04 2427 5.7 1.7 45 251 M2 42 2.0 9.9 M 0 1% 2 0.9 102, 16 59 4.1 4
GAMMA= 0,952 MeV/fmu22Z PROX~FACTOR= 13.1T MeV 17.0 28 1101491 2503 5.8 L& 4 2007 32 40 1.8 88.0 238 0 2 2 0.93 103,17 &2 &3 5
L-RLD= 2& (ROTATING LIGQUID DROP LIMIT)
STIFFNESS PARAMETER C= 29.66 MeV/Z##2 18.0 252 1181579 2576 6.0 f.4 48 2063 34 3.8 1.7 881 252 0 148 2 0.9 110, 18 &5 6.4 S
19.0 266 123 16,47 2647 6.2 1.5 49 22067 288 3.5 1.6 88.2 2% ¢ 18 2 0.88 116, 19 68 &6 5
MASS EXCESSES [MeV/cw#2]: 20.0 220 1291285 2717 63 1.5 S0 2072 23 3.4 1.4 883 W0 0 159 2 085 12.20 70 &7 S5
PROJECTILE: 2.9 TARGET: 0.0 6.0 350 1622193 342 7.4 L3 57 288 219 2.7 1.2 8.7 30 0 197 1 076 145. 24 88 7.4 &
COMPOUND NUCLEUS: -15.4 0.0 420 194283 W% 7.7 1.2 62 2098 182 2.2 1.0 889 420 0 214 1 0,49 145.28 9% 84 7
FUSION RELATED* PARAMETERS: B0 AN 26071 W08 8.4 L1 67 205 1S5 L9 0.9 691 490 [ 1 064 193 32 1068 8.7
R-BARRIER= 7.51 fm V(RB)= 7.3 MeV 40.0 S0 258 35.07 3863 8.7 1.0 72 210 136 1.7 0.8 89.2 S0 0 267 1 0.59 209, 38 119 9.2
Q-VALUE= 18.2 MeV 45.0 630 2913948 402 95 1.0 77 213 A 15 0.7 8.3 60 0 23 1t 0.5 26, 0130 9.8
L-CRITICAL= 18, 0.0 700 323 43.86 4330 10.0 0.9 81 2016 109 1.3 0.6 8.3 700 o 319 1 0,53 245, 45 141 10.2
2 T A S 2 3 3 3 36 360 6 30 3 I AN $HH
# 66 14 N on 160 4N on 160 N oo 160
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/u ELAB ECN ECHAC k  ETA  LMAK SGMAR SGFUS OP-CM OP-LP OP-LT EP-GP ET-GT EPGMX ETA’ TAU  E-ER EN--EN TEWP NLT
1.0 7078 04 16 88 O 0 0 180.0 180.0 0.0 ¢ 0 [ 0000 0 0 000 0
ATOMIC NUMEERS: 2P= 7. 2T= 8. ZIC= 1S5.(P ) 20 B 15 .57 85 23 62 12 9% 473 5.0 30.0 620 2 3 0 10 450 13. 0 0 3.0 1
NEUTRON NUMBERS: NP= 7., NT= &. NC= 15. 3.0 £ 2235 147 28 S 18 1435 1073 3.4 168 A3 B 3 0 729 18 0 0 33 2
40 S6 30 3.4 1210 3.3 A4 2B L&S 1273 219 117 9.0 M 2 S 2% 4 4 436 2
AP##1/3=  2.410 AT##1/3= 2.520 45 63 34 353 1283 35 42 25 1740 1293 19.0 10.2 80.5 &1 2 B $ 213 27. 5§ 15 37 2
REDUCED MASS NUMBER= 7.47 AP+AT=AC= 30.
5.0 70 37 3.92 1353 37 39 27 1799 144 168 9.0 8.8 &9 18 5 198 30. 6 19 3.9 2
INTERACTION RADIUS RINT= 8.45 fm RO= 1.71 fm 55 77 4 431 149 3.8 3.8 28 1847 1088 15.1 8.1 824 7 1 o 4 1.8 A 62 40 2
60 84 45 470 1483 4.0 36 W 187 90 137 7.3 |2 & 1 & 4 L7 BT H 4L 3
MATTER HALF-DENSITY RADII [fmls 45 91 49 500 1543 42 35 R 1920 695 125 67 87 N 1 4087 B 07 27 A2 3
CP= 2,28 CT= 2,42 CT+CP= 4.70 C= 1.17 7.0 98 52 5.49 1602 4.3 3.3 33 148 831 {15 o1 2 9 1 B 4 1,60 M. 8 2 43 3
EQUIVALENT SHARP SURFACE RADII L[fm3: 7.5 105 56 5.88 1658 4.5 32 3 1972 T 0.7 5.7 847 104 1 7% 4 1L53 M, 831 45 3
RP= 2.466 RT= 2.78 8.0 112 &0 627 1713 46 31 3 1993 727 10.0 5.3 85.0 11 1 % 3147 4. 9 3 A4 3
8.5 119 &3 6.6 1766 48 3.0 37 2012 4 9.3 5.0 853 u8 t 8 3 142 50, 9B 47 3
COULOME RADIT L[fml: 9.0 126 67 7.05 1817 &9 2.9 3B N o4 8.8 47 8.6 125 1 3 1L8 53 9 I 48 3
RCP= 2.4635 RCT= 2.78 RC=RCP+RCT= S.44 9.5 133 71 745 1847 5.0 2.9 40 2042 412 83 44 859 1R 1 & 3 1.33 56.10 38 49 3
BSS—-COULOME FOTENTIAL [MeV1: 10.0 140 75 7.84 1916 5.2 2.8 4l 2055 52 7.8 4.2 8.1 ¥ 1 % 3 L2 57,10 40 5.0 4
VC(r)=1.438%ZF*2T/r for r>RC 10.5 147 78 8.23 194 5.3 2.7 Az 2047 SS4 7.4 40 863 1k 1 9 3 126 99. 1t 42 5.4 4
VC(r)=VO-K#r##n for r<RC 1.0 1S4 82 8,62 2010 5.4 2.7 43 2077 59 7.4 3.8 8,5 1 1 % 3 LA 62,11 8 5.2 4
Vo= 20,88 MeV K= .09741 n=2.440 1.5 161 88 9,01 209% 5.5 2.6 M 2087 506 6.7 36 86,6 160 t 9% 3 120 45,12 &5 5.3 4
VC(RINT)= .5 MeV 12,0 148 90 9.41 2100 S.7 2.5 45 209 485 4.4 3.4 8hE 147 1100 3 147 88.12 &7 5.4 4
FISSION-TKE= 0. MeV 13.0 182 97 10.19 2186 5.9 2.4 47 211 M7 5.9 3.2 8.0 182 0 105 3 1,12 7413 B 5.5 4
ASYMM. FISSION-TKE= 30. MeV 14.0 196 1051097 2269 41 2.4 49 24 M5 55 2.9 8.3 1% 0 110 2 107 7644 88 57 5
15.0 210 1121076 2350 4.3 2,3 51 2135 ¥ St 2.7 8.5 210 0 115 2 1,03 82,15 5% 5.9 5
LIGUID DROFP PARAMETERS: 16,0 224 119 12,54 2427 65 2.2 53 2144 33 4B 2.5 8.6 24 0 120 2 1.00 87.16 59 &t 5
GAMMA= 0,952 MeV/fm##2 PROX-FACTOR= 14.05 MeV . 17.0 28 12713.32 2503 47 2.1 5 2053 U2 45 2.4 87.8 28 0 125 2 0.9% 9216 &1 62 5
L-RLD= 30 (ROTATING LIGQUID DROP LIMIT)
STIFFNESS PARAMETER C= 25.74 MeV/Z#%X 18.0 262 134 1441 257 6.9 2.1 56 2180 323 42 2.2 8.9 282 0 130 2 0.93 98.17 o4 64 5
19.0 266 142 14,89 2047 7.4 20 58 2167 306 A0 2.1 88.0 264 0 1% 2 091 9,18 &7 &5 &
MASS EXCESSES [MeV/c##2): 20.0 280 149 15.68 2717 7.3 2.0 &0 2172 291 3.8 2.0 8.t 280 0 139 2 0.88 104 19 &9 6.7 &
PROECTILE: 2.9 TARGET: -4.7 5.0 350 187 19.59 3042 8.2 1.8 &7 2194 2 3.0 1.4 885 30 0 162 2 078 18.23 82 7.4 7
COMPOUND NUCLEUS: -20.3 30.0 420 224235t 333% 89 1.6 74 2208 194 2.5 1.3 8.8 420 0 184 2 071 144, 27 94 8.0 8
FUSION RELATED PARAMETERS: 35,0 490 261 27.43 308 9.7 LS 80 207 16 21 L1 89 M0 0 205 2 (.66 168. 31 106 8.6
R-BARRIER= 7.72 fm V(RB)= Y& MeV 40.0 560 299313 383 10.3 1.4 8 224 145 L9 1.0 89.1 S&0 0 2 1 0.61 183. 35117 9.2
a-VALUE= 18.4 MeV 45,0 430 336 35.27 4102 1.0 L3 91 229 1 1.6 0.9 892 6% 0 24 1 0,58 196, 9128 9.7
L-CRITICAL= 2Zt. $0.0 700 37339.19 43 1.5 L2z 9 2233 116 LS 0.8 89.3 700 0 27 1 0.55 218. 43 138 10.2
MeV/iy MV MV — NeV/c U/im — K m b des des des  MeV MeV MeV — nes  MeU -Mel- MeV -
P=PROJECTILE T=TARGET C=CONPOUND OR DINUCLEAR SYSTEM GP=QUARTERPOINT CM=CENTER OF MASS L=LAB BEAN 14N
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# &7 14 N on 27 Al 14N on 274l 14N on 27 Al
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/u ELAB ECM ECNAVC o k  ETA LMAX SGMAR SGFUS OP-CM GP-LP OP-LT EP-P ET-OT EFOMX ETA’ TAU  E-ER EN—EN TEP MLT
1.0 W 9 0463 404 2.0 143 O 0 0 190.0 180.0 0.0 0 ¢ 0 0000 0 0 000 O
ATOMIC NUMBERS: 2ZP= 7. ZT= 13, ZC= 20.(Ca) 20 2B 18 1.7 85 2.9 104 12 623 412 81.8 563 494 17 it 0 262 9.0 026 2
NEUTRON NUMBERS: NP= 7. NT= 14, NC= 21. 3.0 42 28 1.9 1047 3.5 83 22 1310 973 420 21.9 9.0 37 5 0 12 34 14, 0 0 29 2
40 S6 37 253 1210 40 7.2 28 1641 1254 8.4 189 5.7 S3 3 48 9 241 18, 4 14 3.2 3
AP##1/3= 2.410 AT##1/3= 3,000 45 63 41 2.85 1283 4.3 4.8 3t 1750 17 246 16.3 TNT &0 3 8 8 238 2.5 17 34 3
REDUCED MASS NUMBER= 9.22 AP+AT=AC= 41.
S0 70 46 316 1333 45 64 3 1836 (30 21.7 143 79.2 48 2 58 8220 . 5235 3
INTERACTION RADIUS RINT= S.92 fm RO= 1.66 fm 55 77 S5t 3.48 419 47 6.1 3 1906 1255 19.4 12,8 80.3 25 2 B 7 205 4, 6 22 3.4 3
&0 84 55 3.80 1483 49 5.8 3B/ I9H4 115 175 115 8.3 &2 2 =% 71 27, 0525 37 3
MATTER HALF-DENSITY RADII L#mlt &5 91 & 41 I3 S 5.6 4 2013 1061 15.% 10.5 820 89 2 W 6 1.8 29 7 27 3.9 3
CP= 2.28 CT= 3.05 CT+CP= 5.3% C= 1.30 7.0 98 &5 443 1602 5.3 5.4 42 254 9B A6 9.7 827 97 1 82 6 1,74 30, 7 29 40 4
EQUIVALENT SHARF SURFACE RADII [fml: 7.5 105 49 474 1688 55 5.2 44 2% 920 135 8.9 8.2 104 1 o 6 167 32, 8 30 A1 &
RP= 2.46& RT= 3,35 80 M2 74 S.06 1713 5.7 S & A7 82 124 83 8.7 11 1 b 6 1,60 34 8 X 42 4
8% 119 78 5.38 176 5.9 49 48 24 81z 1.8 7.8 Bt 118 1 68 5L 37 07 34 A3 4
COULOME RADII [fm): 9.0 126 83 5.69 1817 6.0 4.8 49 2473 7e6 1.t 7.3 845 15 1 70 5 149 3. 09 3 A4 &
RCP= 2.45 RCT= 3,32 RC=RCP+RCT= 5.93 9.5 133 83 601 187 62 46 SI AYS 7% 104 6.9 648 12 172 5 1.4 4. 9 37 A5 5
BSS-COULOME POTENTIAL [MeV]: 10.0 140 92 4,33 1916 6.4 45 53 2214 6% 5.9 &5 851 139 1 73 S L4 42,10 39 44 5
VC(r)=1,438#P*ZT/r for r>RC 10.5 147 97 4,68 1964 4.5 44 54 223t 457 9.4 4.2 85.3 14 t 75 5 1.36 M.10 40 47 5
VC (r ) =V0~K#r#en for rlRC 1.0 15 101 6,96 2010 6.7 4.3 S6 247 27 8.9 5.9 &5.46 153 t 7 S 132 4. 11 42 48 5
Vo=  30.73 MeV K= .10563 n=2,474 11.5 181 106 7.28 056 6.8 4.2 57 2262 00 8.5 5.6 858 16 7 S 1.9 4811 43 49 5
VC(RINT)=  14.6 MeV 120 168 111 7,59 2100 7.0 4,1 58 275 575 81 5.3 8.0 167 1 8 4 126 50,11 45 5.0 5
FISSION-TKE= 35, MeV 13.0 182 120 8.2 2186 7.3 4.0 6! 2298 S30 7.4 4.9 8.3 181 1 & 4 1,20 8312 48 52 b
ASYMM., FISSION-TKE= 32, MeVv 140 196 129 8.86 2269 7.5 3.8 &4 2318 493 4.9 4.5 8.6 195 1 & 4 1,15 S7.13 S0 5.3 &
15.0 210 138 9.49 2350 7.8 3.7 66 233 40 6.4 4.2 8.8 209 1w 4 L1 8,14 3 S5 8
LIGUID DROFP PARAMETERS: 16,0 224 148 10.12 2427 8.1 3.6 &9 2849 431 4.C 3.9 97.0 223 [ ] 4 107 63.15 % 5.7 7
GAMMA= C,. 951 MeV/fméx2 PROX-FACTOR= 15.5& MeV 17,0 238 1571075 2508 83 3.5 71 2362 406 5.6 17 8.2 2 % 4 1,03 47,15 8 5.8 7
L-RLD= 41 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER (= 20.93 MeV/Z##2 19.0 252 141039 2576 846 34 73 3 3 5.3 3.5 874 22 [V ] 4 1,00 71,16 81 60 7
19.0 268 175 12,02 2647 8.8 3.3 76 234 33 50 3.3 8.5 26 0 102 30,97 75,17 &3 41 7
MASS EXCESSES [MeV/ck#2): 20,0 280 184 12,65 2717 9.0 3.2 78 293 M5 4.7 3.1 BL6 20 0 105 3095 77.18 & 43 8
PROJECTILE: 2.7 TARGET: -20.6 5.0 30 230 15.82 3042 10.1 2.9 68 2427 276 37 25 8.1 350 0 120 3 084 93,21 78 49 9
COMPQUND NUCLEUS: ~34.0 30,0 420 277 18.98 333 11.0 2.6 97 249 230 31 2.0 884 420 0 133 3 0.76 108, 25 89 7.6 10
FUSION RELATED PARAMETERS: B0 90 B4 W08 119 2.4 105 45 197 27 L7 887 %0 0 147 2 0.70 122, 2% 100 8.1
R-BARRIER= 8.17 fm V(RB)= 14.8 MeV 40.0 560 369 25.31 3863 12.8 2.3 112 2476 172 2.3 1,5 88.8 S0 0 160 2 0.6 135, 32 110 8.7
B-VALUE= 16.3 MeV 45.0 630 M5 28.47 4102 13.5 2.1 119 485 153 2! 1.4 89.0 430 0 172 2 0.62 147, 36120 9.2
L-CRITICAL= 2%, 50.0 700 46l 31.63 4330 14.3 2.0 126 2492 1R L¥ 1.2 8.4 70 0 185 2 0.5 157, 40 130 9.6
# &8 14 N on 40 Ca HHN en WG 14N o0 WG
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY Ei/u  ELAB ECN ECN/VC v k  ETA  LMAK SGMAR SGFUS QP-CM QP-LP OQP-LT EP-GP ET~GT EPOMX ETA’ TAU  E-ER EN--EN TEP MLT
L0 14 10 ¢4 4 23 228 ¢ g 8 180.0 180.0 0.0 ¢ [ ¢ ¢ 00 0. 0 6 00 ¢
ATOMIC NUMBERS: ZP= 7. 2T= 20. ZU= 27.(Co) 20 2 20 097 85 32 156 0 0 619001800 0.0 [ G 0 909 0.0 000 0
NEUTRON NUMBERS: NP= 7. NT= 20. NC= 27. 3.0 42 31 4,4 1047 3.9 127 21 94 677 43.0 48.0 8.5 33 9 0 LW 10, 0 0 2.8 2
40 56 4 1.94 1210 45 110 30 1450 108) 40.8 0.4 9.7 51 S 43 16 306 4, 4 14 0 23
AP##1 /3= 2,410 AT##1/3= 3,420 45 &3 47 219 1283 4.8 104 33 1610 1216 N5 5.8 727 59 4 45 4 73 15 5 17 n2 3
REOUCED MASS NUMBER= 10.37 AP+AT=AC= 5S4,
S.0 70 52 243 133 5.0 9.9 37 173 1324 30.1 22,4 75.0 6 4 48 13 249 17. 5 2 33 3
INTERACTION RADIUS RINT= 9.44 fm RO= 1,62 fm S5 77 57 267 149 5.3 9.4 40 1840 1412 26.6 (9.8 78.7 T4 3050 12 230 19, 6 2 3.4 2
6.0 84 42 292 M83 5.6 9.0 42 1925 1320 23.9 17.8 78.0 8t 3 051 1 215 2. 6 4 35 4
MATTER HALF~DENSITY RADII Cfml: 85 91 87 316 1543 5.8 8.6 45 1997 1219 21,7 160 790 89 2 53 10 203 2. 6 26 3.6 4
CP= 2.28 CT= 3.59 CT+CP= 5,87 C= 1.3% 7.0 98 73 3.40 1602 6.0 83 48 205 1132 19.9 4.8 .1 9% 2 055 10192 N7 20 37 4
EGUIVALENT SHARF SURFACE RADII {#ml: 79 105 78 3465 1458 4.2 8.0 SO 2102 1056 18.3 13.6 80.8 103 2 % 7 1.8 2B, 7 2 38 4
RP= 2.6&6 RT= 3,85 8.0 112 83 3.89 1713 &4 7.8 52 A8 9% 17.0 12.6 8.5 110 2 58 9 LTS 27, 8 3t 9 4
85 119 88 413 1766 &4 7.6 54 299 932 15.8 1.8 821 117 2 % 9 1.68 28. 8 32 40 5
COULOMEB RADII L fml: 9.0 126 93 438 1817 6.8 7.3 56 2235 890 4.8 11.0 82.6 (24 2 8 8 1.62 30, 9 N 41 S
RCP= 2.45 RCT= .84 RC=RCP+RCT= &.50 9.5 133 99 442 1867 7.0 7.2 58 2267 €34 1.0 10.4 .0 131 2 8 g 1% 3. 9 B 42 5
BSS-COULOME POTENTIAL [MeV1: 0.0 140 104 4.86 1916 7.2 7.0 &0 229% 792 13.2 9.8 3.4 139 I 83 8 1,51 B9 I 43 S
VE(r)=1.433%ZP%2T/r for r2RC 0.5 147 109 S.10 194 7.3 4,8 62 B2 T4 125 9.3 8.8 14 185 8 147 35.10 38 44 S
VCr)=VO-K¥r##n far r<RC 1.6 158 114 535 2010 2.5 6.6 64 36 720 119 B.& 81 1S3 1 b6 7 143 3,010 I ALY 6
Vo= 43,13 MeV K= .10224 n=2,553 .S 18 119 559 B N7 65 b6 2367 689 11.3 8.4 B44 140 | Y 7 L3 310 8 &b b
VC(RINT)= 21.3 MeV 12.0 158 124 S.83 200 7.9 6,4 47 2687 &0 10.8 8.0 846 147 1 68 7 L3 39011 2 46 s
FISSION-TKE= 43, MeV 13.0 182 135 6.32 2186 8.2 &1 Tt U2 09 9.9 7.3 851 181 N 7129 42,12 45 48 b
ASYMM. FISSION-TKE= 23. MeV 18,0 196 145 6,81 2269 85 59 4 451 S6b 9.1 4.8 5.4 195 1 73 6 L23 M 12 47 50 7
15,0 210 1% 7.2 B0 88 57 77 477 58 85 43 8.8 200 t 7B 6 119 47.13 50 5.0 7
LIQUID DROP PARAMETERS: 16,0 224 166 7,78 2427 9.1 55 80 499 4% 7.9 5.8 8.1 223 i 4 1.14 51, 314 52 53 7
GAMMA= 0,952 MeV/fm##2 PROX-FACTOR= 16.68 MeV 17.0 238 176 826 2503 9.4 5.3 83 2519 46 7.4 55 8.3 237 T 80 6 1,10 93, 14 B 5.4 8
L=RLD= S2 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 1€.44 MeV/Zx%2 18,0 252 187 8.75 2576 9.6 5.2 €5 253 M0 7.0 5.2 8.5 251 i 8 & 1,07 56,15 57 685 8
19.0 266 197 9.24 2647 9.9 5.1 88 2552 417 6.6 49 8.7 %5 1 8 § L0 59.16 59 5.7 8
MASS EXCESSES [MeV/c#%2]: 2.0 280 207 9.72 217 10,1 A9 91 2566 3% 6.2 46 8.9 219 1 8 5 L0} 60.17 62 5.8 9
PROJECTILE! 2.9 TARGET: -33.0 25.0 390 259 12,15 3042 11.3 4.4 103 2618 317 4.9 3.4 8.5 350 0 9 5 0.89 7420 73 4.4 10
COMPCOUND NUCLEUS: -51,3 30.0 420 311 14,58 336 12.4 4.0 113 2652 264 4.1 3.0 88,0 420 0 105 4 081 8.4 8 20 11
FUSION RELATED PARAMETERS: 35,0 490 343 17,02 3608 13.4 3.7 123 2477 26 3.5 26 8.3 40 0 114 4 074 9,27 93 1.5
R-BARRIER= &.55 #m V(RBE)= 21.9 MeV 40.0 550 4135 19.45 3843 14,3 3.5 132 %% 198 3.0 2.2 88.5 540 0 1 4 0,67 107, 30 103 8.0
G-VALUE= 21.1 MeV 45.0 630 467 21.88 4102 15.2 3,3 140 2708 176 2.7 2.0 88.7 4630 0 13 3 0.65 118, 34 112 8.5
L-CRITICAL= 3S. 0.0 700 519 24.31 4330 16.0 3.1 148 2719 158 2.4 1.8 84.8 700 0 139 3 0.62 128, 37 121 8.9
MeViu MV MV — M/ I/ — K ® des  des des NeV MeV NV - nps  MeV V- MoV -

P=PROJECTILE T=TARGET CoCOMPOUND OR DINUCLEAR SYSTEN GP=OUARTERPOINT CM=CENTER OF MASS L=LAB

BEAM 14N
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

AN DI AU U BB A I AT I AN I 3 AW 26 NI I

* &9 14 N on 356 Fe HN en 56Fe 14N on SbFe
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/v ELAB ECM ECM/VMC »  k ETA  LNAX SGMAR SGFUS OP-CM GP-LP QP-LT EP-OP ET-QT EPOMX ETA’ TAU E-ER EN—EN TEWP MAT
L0 4 11 042 64 24 B7 0 0 018001800 00 0 0 0 0000 0 0 000 O
ATOMIC NUMBERS: ZP= 7. IT= 26. I(C= 33.(As) 20 2 20485 85 35 203 0 0 019001800 00 0 06 0 0000 0, 0 0 00 O
NEUTRON NUMBERS: NP= 7. NT= 30. NC= 37. 3.0 42 3N 127 1047 42 165 19 715 473 Bl.4 480 49.3 31 1 0 3% 562 8 0 021 2
40 54 45 1,49 1210 49 143 31 133 983 49,7 40.4 851 50 & 3 2 350 1. 4 4 2.4 3
AF%%1/3= 2.410 AT##%1/3= 3,826 45 & % L% 123 52 13,5 ¥ (536 1152 4i.8 B8 91 58 05 42 20 306 120 4 16 25 3
REDUCED MASS NUMBER= 11.20 AP+AT=AC= 70.
$.0 70 56 211 1353 S5 128 39 1497 1288 3.2 29.2 M9 66 4 M 18 275 3. S 19 .7 4
INTERACTION RALIUS RINT= 9.88 fm RO= 1.358 fm S5 77 &2 233 119 5.7 122 43 1628 1399 31,8 5.6 M.l T3 4 46 16 2W 15, S 2 2.8 4
8.0 84 67 2.50 1483 4.0 117 46 1937 142 BS 2.9 B8 8 3 47 15 24U 16 6 22 2.9 4
MATTER HALF-DENSITY RADRII Cfml: &5 91 73 275 143 6.2 14,2 49 2029 1453 5.7 20.7 774 88 3 4 M4 22 7. & 24 3.0 4
CP= 2,28 CT= 4,12 CT+CP= 6.40 C= 1,47 2.0 98 78 2.96 102 65 10.8 52 2107 149 2.5 8.9 M3 9 3 S0 13 2,08 18. 7 2% 31 S
EQUIVALENT SHARF SURFACE RADII [(fml: 7.5 105 84 347 W8 467 105 S5 A7S 1259 24.6 37.3 9.2 103 2SI 43 .97 9. 7T 27 3.2 S
RP= 2.46 KT= 4.35 8.0 112 90 338 1713 &9 100 57 2234 1181 20,0 160 80.0 110 2 52 12 1.8 2. 7 2 3.3 5
835 119 95 3.5 1% 7.4 9.8 &0 22286 1111 18.6 149 80.7 117 2 53 12 1,80 2. 8 X 3.4 5
COULOME RADIT Cfmd: 9.0 126 101 3.81 1817 7.3 %6 62 2832 1049 17.4 14.0 81.3 124 2 S¢ il £.73 28 8 2 35 &
RCP= 2.65 RCT= 4.27 RC=RCP+RCT= 6.93 9.5 133 106 4.02 187 7.6 9.3 &5 74 994 6.4 131 B1.8 13 2 5 11167 M 9 WAL G
BS&-COULOMB POTENTIAL [MeV1: 10.0 180 152 4,23 1916 7.7 9.1 67 411 944 15.4 12,4 823 1B 2 56 10 1,82 2. 9 M 3.7 &
VC(r)=1.438%ZP*#IT/r for r>RC 10.5 147 118 &.44 1964 7.9 8.8 &9 2044 699 14 117 B2.7 145 2 57 10 1.57 2. 9 3 3.8 7
VC(r ) =VO~K#r#%n for r<RC 10,0 154 123 4,85 2010 8.1 8.6 71 474 859 13.9 1) 8.1 158 1 % 10 1,52 28 10 37 3.8 7
Vo= 52.2% MeV K= .09354 n=2.606 1.5 141 129 4.8 2% 8.3 85 73 202 &1 13.2 10.6 6.4 1K 1 5% 9 148 29.10 38 39 7
VC(RINT)=  24.5 MeV 12,0 168 134 5.07 2100 85 83 5 2827 787 12.6 10.1 8.7 147 1 & 9 1L4 30 10 8 40 7
FISSION-TKE= $0. MeV 13.0 182 146 550 A8 8.8 2% F B/ A 1.5 2.2 4.2 18t 1 &2 9Ly R U 242 8
ASYMM. FISSION-TKE= 34, MeV 4.0 1% 157 592 209 9.2 2.7 8 %0 &4 106 8.5 84,7 195 1 88 8 13 B2 M 43 8
15.0 210 148 4.34 2350 9.5 7.4 8 242 6 9.8 1.9 851 209 1 68 8 1.2% 37.12 7 45 9
LIQUID DROF FPARAMETERS: 16,0 24 179 676 M7 %8 7.2 8 %N W 9.2 1.3 4 28 187 8 L2l .13 4 46 9
GAMMA= (.9446 MeV/fme*2 PROX-FACTOR= 17.45 MeV 17,0 28 190 7.19 2503 10.1 7.0 93 %% SB5 8.4 &9 €57 2 188 7 1.7 414 81 4T 9
L-RLOD= &5 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 17.28 MeV/Z#%2 18.0 252 202 7.61 2576 10.4 48 9% 2719 S5M 8.1 4.5 8.0 251 jl 0 7 113 43, 14 5 49 10
190 266 213 8.03 2647 10.7 6.6 99 2739 497 1.6 b1 8.2 A4S 1 n 7 110 4615 B 5.0 10
MASS EXCESSES [MeV/c#x2]: 2.0 200 224 8.4 217 11.0 6.4 102 2757 A72 7.2 5.8 8.4 219 1 73 7 1,06 48,16 5 5.3 10
PROJECTILE: 2,9 TARGET! -61.4 2.0 3% 280 10.57 3042 12.2 5.7 115 2824 377 5.7 4b 8.2 W9 1 8 4 094 5819 68 57 12
COMPOLUIND NUCLEUS: -&4,9 0.0 420 336 12.68 333 13.4 5.2 127 2869 314 4.7 3.8 8.6 420 0 8 5 0.85 42.23 M 6.3 14
FUSTON RELATED PARAMETERS: 35.0 490 392 14.80 3508 4.5 4.8 138 2900 29 4.0 3.2 830 4% 0 93 5 0.7 7.2 8 &7
R-BARRIER= 8.94 fm V(RB)= 27.3 MeV 0.0 560 #445 16.91 3863 15.5 4.5 148 924 236 3.5 2.8 883 S0 0 99 5 073 85.29 % 7.2
Q-VALUE= 6.4 MeV 45.0 430 504 19,03 4102 16.4 4.3 158 2942 209 3.1 25 88.5 630 0 104 4 048 94 RN 05 N6
L-CRITICAL= 41. $0.0 700 560 21.14 4330 17.3 4.1 167 295% 188 2.8 2.2 88.6 700 O 110 4 0,65 102, 5113 8.0
06D P63 AL 5646 3635 300 U6 3E 060636 46 3003636 36 6366 303096 0646 16 36 00 45 0696
# 70 14 N on A3 Cu N s 830 14N on 83Cu
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/e ELAB ECM EONVC e &k ETA  LMAX SGWR SGFUS QP-CM GP-LP QP-LT EP-OP ET-GT EPOMX ETA TAU E-ER EN-—EN TEMP MAT
1.0 4 11 039 404 25 RO 0 0 016001800 00 O 0 O 0000 0. 0 ¢ 6.0 O
ATOMIC NUMBERS: 2ZP= 7. IT= 29. IC= 364.(Kr) 20 2 LB 079 85 35 246 0 0 018001800 00 O 0 0 0 000 0. 0 0 00 0
NEUTRON NUMBERS: NP= 7. NT= 34, NC= 41, 30 42 U 1.8 1047 43 185 17 A5 4 W5 81,8 428 2 13 2 47 670 7.2 3 21 3
40 56 4 1.5 1210 5.0 1460 30 1234 698 .4 46,2 823 4 7 B 2% 37 10. 4 14 2.4 3
AP##1/3= 2.410 AT*#1/3= 3.979 45 63 52 1.77 1283 5.3 150 35 460 1086 46.3 B4 608 57 6 4 13 34 11, 4 16 25 4
REDUCED MASS NUMBER= 11.45 AP+AT=AC= 77.
5.0 70 57 1.97 1383 5.4 143 39 1840 1237 9.8 2.9 0.8 &5 S 43 20 290 12, 5 18 2.6 4
INTERACTION RADIUS RINT=10.05 fm RO= 1.57 fm 55 77 & 217 1419 5.9 3.4 43 1785 1360 34.9 8.8 725 73 4 A5 19 244 13, 5 2 2.7 4
6.0 S 49 2.7 1483 4.1 13.0 47 1907 (463 31,2 /.6 44 0 4 & 17 2M 4, 6 22 28 S
MATTER HALF-DENSITY RADII [fmlt 65 91 74 2,56 1543 6.4 125 50 009 1539 28.1 23.1 /59 8 3 47 16 228 5. 6 24 29 S
CP= 2.28 CT= 4.31 CT+CP= &.59 C= 1.49 7.0 98 80 276 1602 b6 121 53 97 149 5.6 200 7.2 9 3 49 15 215 17, 6 B 3.0 5
EQUIVALENT SHARP SURFACE RADII [fml: 7.5 105 86 296 1458 4.9 117 56 472 1334 235 19.3 78.2 402 3 S0 14 2.04 8. 7 27 %t S
RP= 2,46 KT= 4,53 80 112 92 345 713 V.0 1.3 59 238 1250 20.8 17.8 M4 110 2 S1 14 LA 19, 7 2B 32 4
85 119 97 3B/ 1S N3 1.0 b1 29 1177 0.2 144 99 117 2 52 13 1,8 220, 8 3 33 &
COULOME RADII [fm): 9.0 126 103 3.5 817 7.5 10.7 &4 2347 1111 189 155 805 124 2 53 43 179 2. 8 31 34 b
RCP= 2.65 RCT= 4.45 RC=RCP+RCT= 7.10 9.5 133 109 374 1847 7.7 0.4 86 2393 1053 37.8 14.6 8.0 131 2 X 12 1L72 2 8 R 35 4
BSS~COULOMB POTENTIAL [MeV]1: 10.0 140 115 3.94 1916 7.9 10.1 49 2434 1000 14,7 137 8.4 138 2 55 12 1.6 . 9 U 34 7
VC(r)=1.435%2P#IT/r for r>RC 10,5 147 120 4,14 1964 8.1 9.9 71 20472 952 15.8 13.0 621 145 2 [/ 1l L4t A 9 B 37 7
VCA{r ) =VO-K#r##n for r<RC 100 154 126 4,34 2000 83 9.4 73 2505 9 15.0 123 &5 152 2 S i L% B, 9 B 7 7
Vo= Sé.71 MeV K= .08924 n=2,634 1.5 161 132 452 2086 85 9.4 75 253 870 143 1.7 €9 10 15 11 .8 27,10 37 38 7
VC(RINT)= 29.1 MeV 12,0 168 137 473 200 &7 9.2 77 XM €3 13,6 11.1 8.2 147 1 S8 10 148 27,10 39 39 8
FISSION-TKE= 55. MeV 13.0 182 149 5.12 218 9.0 8.9 81 2814 789 12.4 10.2 83.8 18! 1 & 10 1,40 30.1 M 41 8
ASYMM. FISSION-TKE= 34. MeV 14,0 196 160 5.52 249 9.4 85 65 A5 74 11.5 9.4 8.3 195 1 & 9 LA 312 8 42 9
15,0 210 172 5.91 2350 9.7 83 89 %93 &7 10.6 8.7 8.7 29 18 9 1.2 3412 & 43 9
LIQUID DROP PARAMETERS: 16,0 20 183 6.31 A7 10.0 8.0 92 285 45 9.9 8.1 8.1 2B 1 M4 9 L4 313 48 45 ¢
GAMMA= Q. 945 MeV/fm*#2 PROX-FACTOR= 17.71 MeV 12,0 238 195 670 2503 0.3 7.8 9 2753 588 9.3 7.6 &5.4 20 1 & 8 119 3B 14 S0 4.4 10
-RLD= 7% (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 16.90 MeV/Z##2 18.0 252 206 7.10 276 104 1.5 99 2778 S5 8.7 7.1 8.6 251 1 & 8 1.16 40.14 52 A7 10
19.0 266 218 7.49 47 10.9 7.3 102 2001 32 8.2 4.7 85.9 %5 1 &8 8 1.2 M.15 54 49 11
MASS EXCESSES [MeV/c*#2]1t 20 220 229 7.8 M7 N2 N1 WS 2821 500 7.8 6.4 8A1 279 146 8 1,09 416 S 5.0 1t
PROJECTILE: 2.9 TARGET: -65.2 25,0 350 286 9.85 042 12.5 6.4 119 209 400 &1 5.0 869 M9 1 2% 709 $.19 6 55 13
COMPOUND NUCLEUS: -71.3 30.0 420 34411.83 3 3.7 5.8 132 294 IV 51 Al &5 20 o0 & b 0,87 61,22 7 b1 15
FUSION RELATED PARAMETERS! 35,0 490 401 13.80 %08 14.8 5.4 143 2981 265 43 35 8.8 4N 6 8 b 0.8 71,25 & 45
R-BARRIER= 9.08 fm V(RB)= 29.9 MeV 0,0 540 456 15.77 363 158 S0 154 006 20 3.8 31 881 S0 ¢ N2 507 7825 9% N0
Q-VALUE= ¥.0 MeV 5.0 60 51517.74 4102 16.8 4.8 14 0@ 22 33 27 83.3 60 O 7 5 070 8 W0z 7.4
L-CRITICAL= 44, 0.0 700 573 19.7t 433 17.7 45 {13 04 200 3.0 2.4 \N.S 00 0 102 5 0.66 9. 3X111 7.8
MeV/u MV MV — MeVic 1/ — K 8D des dey des MoV MeV MeV  —  ars  MeV MeV- NeV -

P<PROJECTILE T=TARGET C=CONPOLND OR DINUCLEAR SYSTEM GP=QUARTERPOINT CMeCENTER (F MASS LaLAB BEAN 14N
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

® 71 14 N an 92 Mo 14N o0 2 4N on 92K
FPARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/u  ELAB ECN ECNAC » k ETA LMAX SONW SGFUS QP-CN GP-LP QP-LT EP-OP ET-QT EPGMX ETA’ TAU E-ER DN-—EN TENP MLT
1.0 14 12 03t 04 2.7 43 0 0 0 180.0 1%0.0 0.0 ¢ 0 0 0000 0. 0 000 0
ATOMIC NUMBERS: ZF= 7, ZT= 42. 1IC= 49.(1In) 26 B 24 068 885 38 7 ¢ 0 0180.0 180,90 0.0 [ ) ¢ 0006 0 0 000 0
NEUTRON NUMEBERS: NP= 7. NT= S0. NC= 57. 3.0 42 3% 0.92 1047 46 2.7 O 0 0180.0180.0 0.0 0 [ 0000 0.0 000 0
40 56 & 1,22 1210 5.3 3.1 A 695 M3 8.9 79.3 MO M 12 WM 54 56 7. 3 12 1.8 3
AP*#1/3= 2.410 ATx**1/3= 4.514 45 63 95 137 1283 5.6 2.8 31 1026 Ti4 9.9 82,2 |0 54 9 3B 2 435 B 4 14 20 3
REDUCED MASS NUMBER= 12,15 AP+AT=AC=106.
5.0 70 4 153 1383 5.9 20,7 37 1288 931 58.4 515 0.8 62 8 M 538 9% 41621 4
INTERACTION RADIUS RINT=10,63 fm RO= 1.52 fm 5.5 77 &7 1.68 1419 4.2 19.7 42 1502 1109 S50.2 #.2 4.9 71 6 42 31 3.2 10. 5 18 2.2 4
60 84 73 1.63 1483 4.5 189 47 {479 127 M2 BT 4.9 79 5 M B 29 520 23 5
MATTER HALF~DENSITY RADII (fmif 65 o W 1.9 1343 4.8 (8.2 51 {428 1382 2.4 WS 0.3 8 5 45 B 248 H, 4 2A 24 5
CP= 2.2% CT= S5.00 CT+CP= 7.28 C= 1,57 7.0 %8 85 2.14 1602 7.0 17.5 54 1956 1490 35.6 3i.1 72.2 94 4 4 24249 12, 4 B 25 5
EQUIVALENT ZHARF SURFACE RADII C[fml: 75 105 91 229 1656 7.3 169 58 2066 1563 3.5 28.3 748 101 4 47 B 23 13 T A 26 b
RP= 2.46& RT= 5,20 8.0 112 97 28 IM3 1.5 164 b1 2183 1500 2.9 28.¢ 5.t 109 3 48 A 22 W7 N 27 4
8.5 19 103 2.80 1766 7.7 15.9 65 247 1412 27.6 2.1 76.2 116 3 4 20 210 15 7 27 27 &
OULOME RADIT [fml: 9.0 126 109 2.75 1817 8.0 15.4 68 2323 1334 25.7 2.4 77.1 123 3 % 19 201 16 8 W 2.8 7
RCP= 2.46% RCT= 5,08 RCO=RCP+RCT= 7.73 9.5 133 1S 2.90 1867 8.2 5.0 70 2390 1263 4.1 2.0 78.0 130 3 St 19 1.93 tb. 8 30 2.9 7
BIS-COULOMB POTENTIAL [MeV]: 10.0 140 122 3.05 1916 8.4 144 73 2450 1200 2.6 19.7 78.7 18 2 5 18 1.8 17. 8 31 30 7
VC(r)=1,438%ZP*2T/r far r>RC 10.5 147 128 3.2t 1964 8.6 14,3 76 2505 1143 21,3 18.5 79.3 M5 2 52 17 1,79 8. ¢ 32 31 7
V() =VO—K#r %0 for r<RC 11.0 154 134 3.3 2010 88 (4.0 78 2554 1091 20.2 17.5 79.9 152 2 83 17 173 19. 9 33 3t 8
Vo= 78.57 MeV K= 07190 n=2,74% 1.5 161 340 351 2056 9.0 137 81 2599 1044 19,1 166 804 19 20053 16 148 20, 9 WU 32 8
VC(RINT)= 29.2 MeV 12,0 168 146 3.47 2100 9.2 13.4 &3 2841 1000 18.2 15.8 80.9 164 Z2 54 16 1,63 2.10 35 3.3 8
FISSION~TKE= 77. MeV 13.0 182 158 3,97 2186 9.6 2.8 98 2714 923 16,6 (4.4 817 180 2 %5 15 1.54 22.10 38 3.4 9
ASYMM. FISSION-TKE= 37. MeV 4.0 196 120 428 249 9.9 t2.4 92 2776 857 15.2 13.2 824 194 2 5 14 1,47 .11 40 35 9
15.0 210 182 4,58 2350 10.3 12,0 97 2830 800 4.1 (2.2 8.0 A9 1 57 14 1,40 2512 2 3.7 10
LIGUID DROP FPARAMETERS: 16,0 224 194 489 427 10.6 116 101 2877 750 13.1 11.4 83.4 2B 1 58 13 1,3 27,12 M 3.8 10
GAMMA= 0,942 MeV/fr##2 FPRUOX~FACTOR= 18,54 MeV 17.6 238 207 S.19 2503 11.0 11.2 105 2919 706 12.3 10.6 83.9 237 1 5 12 1L 28.13 &% 9 H
L-RLI= 82 (ROTATING LIGUID DROP LIMIT)
STIFFNESES PARAMETER C= 15.95 MeV/ZI%%2 18.0 252 219 5.50 2576 1.3 10.9 108 2955 &7 1.5 10.0 842 B 1 80 (2 125 30.14 48 40 1
19.0 266 231 5.80 2647 11.6 10,6 112 2988 431 10.8 9.4 BAL A5 boosb 12 L2 3. 14 S0 4y 12
MASS EXCESSES [MeV/c*#x2]t 20,0 20 243 &1 2217 1.9 104 115 18 600 10,2 8.9 BAY 279 162 11 118 331§ 52 A3 12
PROJECTILE: 2.9 TARGET: ~57.5 5.6 30 W4 T.64 042 133 9.3 1 U2 480 8.0 7.0 8.0 U9 167 10 3.03 #0.18 &1 4.8 (5
COMPOUND NUCLELUISS -21. 4 0.0 420 35 9.16 W3 146 85 14 103 40 6,6 5.8 8.7 419 1 n 9 0.9 4.2 W 5z 17
FUSION RELATED FARAMETERS: BO 490 451069 W08 5.7 7.8 159 3256 M3 5.6 49 8.2 49 1 74 8 0.85 54 24 78 5.4
K-BARRIER= %,5% fm VI(RB)= 41i.t MeV 40.0 S0 486 12.22 3843 16,8 2.3 171 35 300 4.9 4.3 8.6 54 0 ® 8 0.79 60. 27 86 4.0
D-VALUE= -%.32 MeV 45.0 630 A7 13.74 402 17.8 6.9 182 /25 206 43 3.8 87.8 630 O 8t 7 0.74 b 0 94 6.4
L~CRITICAL= 51, 50.0 700 408 15.27 X330 18.8 6.5 193 B4y 280 3.9 3.4 83.1 700 ] 7 070 71 3B 102 6.8
E a2 A 2 TR SRR 2T Y A 22T A 2 AL
# 72 14 N on 108 As 14N on 108 A 14N on 108 As
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY /o ELAB ECN ECMAC p k  ETA  LMAX SOMAR SGFUS OP-CN OPLP QP-LT EP-QP ET-OT EPOMX ETA’ TAU  E-ER ON—EN TENP MAT
1.0 M4 12 029 44 27 S8 0 O 018001800 00 ¢ 0 0 0 000 0. 6 0 0.0 O
ATOMIC NUMBERS: 2ZF= 7. IT= 47. 1C= 54.(Xe) 26 2 2505 5 3.8 %6 0 0 0180010 00 0 0 0 0000 0 0 000 O
NEUTRON NUMBERS: NP= 7. NT= 41, NC= é8. 3.0 42 37 08 1047 47 X9 0 0 018001800 06 6 ¢ O 0000 0 0 0 0.0 O
40 5 50 1.14 1210 5.4 25.9 21 S04 289 102.7 95,3 38.6 42 14 33 T4 702 &6 3 11 L8 4
AP##1/2= 2.410 AT*#1/3= 4.762 45 63 9 1.28 1283 5.8 244 29 89 5% 79.4 723 0.3 53 10 37 52 49 7. 4 14 19 &
REDUCED MASS NUMBER= 12,39 AP+AT=AC=122,
5.0 70 &2 1.3 1353 41 2.2 3% 175 838 854 590 57.3 62 8 40 42 403 B 4 16 2.0 4
INTERACTION RADIUS RINT=10,%0 fm RO= §.52 fm 5.5 77 68 1.57 1419 4.4 22.1 42 1416 1038 55.8 50.1 s2.1 70 7 & 37 3.4 8 517 21 5
60 84 M LTI 18 b6 2.1 47 1616 1204 48.8 43,7 456 M 4 43 33 312 9. 519 22 S
MATTER HALF-DENSITY RADII [fml: 6.5 91 81 L8 I3 6.9 2.3 51 1784 AT 43.4 W7 683 8 S 45 30 285 10, 6 2 23 &
CP= 2,28 CT= 5,32 CT+CP= 7.60 0= 1,40 7.0 98 87 2.00 1602 2.2 19.6 55 1928 14k 39.1 348 0.5 94 4 4 2B 28 1. b 22 2.4 b
EQUIVALENT SHARF SURFACE RADII [fml: 7.5 105 93 2,14 1658 7.4 189 59 253 1570 5.5 3.6 722 101 4 47 2 2.4 1. 6 2B 25 &
RP= 2.4& RT= 5,50 8.0 112 99 2.28 1713 7.7 18.3 463 2161 1640 .6 9.0 737 108 4 47 24 2. 12. 7 B 26 7
8.5 119 105 2.43 12 7.9 17.8 & 2257 15M 30.1 2.6 % 14 3 8 B2 137 2% 26 7
COULOME RADII Cfmd: 9.0 126 312 2.57 1817 8.1 17.3 49 242 1458 28.0 4.9 7%.0 123 3 & 2 210 4 8 27 27 7
RCP= 2,65 RCT= 5,34 RC=RCP+RCT= 7.99 9.5 133 118 2.71 1857 8.4 16,8 72 2418 1381 26.2 R.2 7.9 130 3 50 A 20t 14, 8 28 28 6
ESS-COULOMB POTENTIAL [MeV1: 10.0 40 124 2,85 1906 8.6 164 TS 286 1312 246 2.8 777 ¥ 3 5 20 1.93 5. 8 3 2.9 B
VO(r)=1,433%#2P%#ZT/r for r>RC 10.5 147 130 3.00 194 8.8 16.0 78 2047 1249 23.% 205 78.4 145 2 50 20 1.8 16, 9 31 2,9 8
V() =VO-K%r#%n for r<RC 1.0 154 (3% 314 2010 9.0 5.6 81 2608 1193 0.9 19.4 M. 182 2 51 19 1.8 16 9 R 30 ¢
Vo= 80,50 MeV K= .06604 n=2.779 1.5 161 143 3.28 2086 9.2 15.3 &3 2654 1141 0.7 18.4 9.6 19 2 52 18 LM 17, 9 B 3L ¢
VC(RINT)= 43.4 MeV 12,0 168 149 3.42 2100 9.4 15,0 8 2701 1093 19.7 17.5 80.1 16é 2 53 18 1.49 18,10 34 3. 10
FIZSION-TKE= 85. MeV 13.0 182 181 3.71 218 9.8 14.4 91 2783 1009 7.9 15.9 BL.0 180 2 54 17 L&D 19, 10 36 3.3 {0
ASYMM. FISSION~TKE= 38. MeV 140 196 (74 4.00 2249 10.t 13.8 9% 2853 937 165 14,6 8.8 194 2 5 16 .52 20, i1 B 34 1
15.0 210 186 4.28 2350 10.5 13.4 100 2914 874 15.2 13.5 G2.4 209 I S6 15 145 22,11 40 3.5 11
LIQUID DROP PARAMETERS: 16.0 224 198 4.57 2427 10.8 (3.0 104 2968 820 4.1 125 829 3 IS 15 1.9 2812 42 3.6 12
GAMMA= 0.929 MeV/fm##Z PRUX-FACTOR= 18.6&4 MeV 17,0 238 211 4.85 2503 11.2 12,6 108 304 772 13.2 11,7 8.4 237 b S7 14 1.9 M. 13 M 3.7 13
L-RLD= 88 (ROTATING LIGUID DROFP LIMIT)
STIFFNESS PARAMETER C= 15.64 MeV/Z#a2 18,0 252 22 5.4 2506 11,5 12.2 112 3056 72 12.4 11,0 .8 25 1 58 1.9 2613 4 3.8 13
19.0 286 235 5.42 2647 11.8 L9 116 3093 490 1.7 10.3 842 285 15 13 .25 27.14 48 3.9 M
MASS EXCESSES [MeV/cw#x21: 2.0 280 248 5.7t 2717 12.1 1.6 120 3127 65 11.0 9.8 845 /9 1 60 13 1,21 28,15 50 40 14
PROJECTILE: 2.9 TARGET: ~-87.64 5.0 350 30 7.14 3042 13.6 10.4 137 353 S 87 7.7 €57 W 163 1t 106 35,18 59 45 17
COMPOUNLD NUCLEDS: -g4.% .0 420 372 856 W .8 9.5 12 37 437 2.1 6.3 8b.A 419 I 87 19 0.% MM, 2t 67 A% 19
FUSTON RELATED PARAMETERS: 35.0 490 434 9.99 3608 16.0 8.8 164 WS 34 6.0 5.4 87.0 489 1 70 9 0.8 .24 75 53
R-BARRIER= 9.83 fm V(RB)= 44,8 MeV 40,0 550 496 11.42 3863 17,1 8.2 178 30 38 5.3 4.7 87.4 0 ¢ n 9 0.82 52,27 8 5.7
I-VALUE= 0.2 MeV 5.0 40 /8 12.68 4102 18.2 V.7 1% WS 91 46 44 6.7 &% O W 8 0.7 5. 4 40
L-CRITICAL= 5S4, 3.0 700 820 14.27 433 19.2 7.3 201 302 282 42 3.7 879 700 0 79 8 072 63,33 98 4.4
MeV/u MV MV — MeV/c 1/fm — K wb b des des des MV MeV MV~ nrs  MeV MeV- MeV -
PPROJECTILE T=TARGET CeCONPOUND OR DINUCLEAR SYSTEM UP=QUARTERPOINT CN=CENTER OF MASS L=LAB BEAN 14 N
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See page 395 for Explanation of Tables and page 390 for Contents

# 73 14 N on 140 Ce N o 1400 Ce 14N on 140 Ce
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/v EBLAD ECH ECW/VC » k  ETA LWAX SOWR SOFUS OP-CN QP-LP QP-LT EP-OP ET-UT EPGMX ETA TAU E-ER EN--DI TEWP NAT
10 14 13 029 604 28 639 0 0 0 180,0 (80,0 0.0 0 0 L] 0000 0 0 000 O
ATOMIC NUMBERSt ZP= 7. IT= S8. IC= &5.(Tb) 20 2 25 0% 8% 3.y 42 O [ 0 180.0 180.0 0.0 [ 9 0000 0.0 000 ©
NEUTRON NUMBERS: NP= 7. NT= 82. NC= 89. 30 42 38 074 147 48 X9 O 0 0 180.0 180,0 0.0 [ 0 0 000 0 0 000 0
40 54 51 099 1210 G4 X0 O [ 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 0
AP*%1/3= 2.410 AT##1/3= 5.192 45 63 57 1.1 1283 5.9 304 20 451 25109.3103.7 B4 4 M ¥ M0 4 4 12 15 4
REDUCED MASS NUMBER= 12.73 AP+AT=AC=154.
50 20 6 1,24 1353 5,2 2846 31 827 5t §55 7.8 4.3 ¥ 4t I 85 5B b 4 1416 4
INTERACTION RADIUS RINT=11.36 fm RO= 1.49 fm 55 77 70 1,3 1419 65 223 38 131 800 71.1 &5.8 W5 48 9 41 5342 7.5 8% L7 S
5.0 84 75 149 1463 4.8 2.1 44 1383 108 &1.) 56,3 W95 7 7 B 4 347 7.518 148 S
MATTER HALF-DENSITY RADII (#mlt &5 91 83 f.6f I3 20 B 50 1595 1185 $3.7 49.3 43.2 &5 & 4 & 328 8 419 LY ¢4
CP= 2.28 CT= 5.87 CT+CP= 8.146 C= 1.44 2.0 98 8 L73 1602 7.4 4.2 54 1777 139 4.9 8.9 6.0 93 S & 299 9% 62U 20 6
EQUIVALENT SHARP SURFACE RADII [fml: 7.5 105 95 1.8 1658 7.4 23.3 59 1933 1466 43,3 39.6 483 100 S 4% 3 2% 9 6 2 20 7
RP= 2.66 RT= 6.04 80 132 102 1.98 1713 7.9 2.4 463 2070 1381 39,5 3b.1 70.2 108 4 47 2% 10, 7 B 21 7
85 119 108 2,11 17 8,1 2.9 & 2191 1682 3%.4 3.2 7.8 115 4 48 N 2483 0. 7N 22 8
COULOMB RADII [fml: .0 126 15 223 187 8.4 2.3 70 297 185 .7 N7 B2 1B 3 4 223 1.7 2% 23 8
RCP= 2.45 RCT= 5.82 RC=RCP+RCT= 8.47 9.5 133 12t 2.35 1867 8.6 0.7 74 2393 1972 3.4 8.6 743 1N 3 & 2722 1. 827 23 8
BSS-COULOMB POTENTIAL [MeV]: 10.0 340 127 2.48 1916 8.8 20,2 77 479 93 9.4 2%.8 T3 137 3 S0 % 210 12. 8 28 2.4 ¢
VC(r)=1,438#2P%2T/r for r2>RC 0.5 147 134 260 1964 9.0 197 80 2™ M2 7.4 6.1 742 14 3 % X202 138225 ¢
VC (P ) sVO0-K#r%#n for r<RC 1.0 154 140 2.72 2010 9.2 19.3 @3 2627 1357 26.0 2.7 77.0 151 3 S U L% 139 W 2510
Vo= 93,14 MeV K= _0552% n=2.847 1.5 161 146 2.85 X556 9.4 18.9 86 2491 1298 .6 2.4 T.] 199 2 St 1.8 14 9 3 246 10
VC(RINT)= 51.4 MeV 120 K8 153 2.97 2100 9.4 18,5 89 270 124 23.4 21.3 7.3 16 2 52 28182 9 R 20
FISSION-TKE= 107. MeV 13.0 182 145 3.2 218 10.0 17.7 95 2853 148 21.2 19.3 79.4 180 2 053 A L2 1510 34 28 1
ASYMM. FISSION-TKE= 41. MeV $4.0 196 178 3.47 2209 10.4 17.1 100 2942 1068 19.4 17.7 90.3 194 2 54 20 163 16,11 3 29 12
150 210 191 3.72 2350 10,8 16,5 105 3019 955 17.9 14.3 81.0 208 2 4 19 LS 7.1t B 3013
LIQUID DROP PARAMETERS: 16,0 224 204 3.96 2427 1.1 16,0 109 3086 933 146 1S.1 BL7 2 2 S5 18 L4 19.12 &0 31 B3
GAMMA= 0.910 MeV/fm#%2 PROX-FACTOR= 18,80 MeV 17,0 238 216 421 2503 11.5 15.5 14 3145 €7 155 141 822 2 1 S5 18 1.8 20.12 2 3.2 W
—RLO= 89 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 15.23 MeV/Z#%2 18.0 252 229 4.4 26576 11.8 15.0 118 3198 829 145 13.2 827 i I S 17 1.3 21,13 8 3.3 15
19.0 266 202 471 2647 f2.5 147 12 45 78 13.7 12,4 83.2 26§ 1 57 17 1.3 2.14 85 34 5
MASS EXCESSES [MeV/cx#2ls 20,0 200 255 4.95 2717 12.4 14.3 126 387 T4 12.9 117 8.5 279 i 5% 16 L2 283.4 & 35 1
PROJECTILES: 2.9 TARGET! -88.2 25,0 330 318 619 042 139 12.8 145 M6 597 101 9.2 €5.0 M9 o8 M L12 8,17 % 40 19
COMPOUND NUCLEUS: -70.5 0,0 420 382 7.43 3% 152 11,7 16t 3\ 497 8.3 7.5 &5.9 419 188 13 101 33.20 63 44 2
FUSION RELATED PARAMETERS! 35.0 490 M5 8.47 3608 165 10.8 176 28 426 7.0 6.4 863 489 1 &% 11 092 3827 47
R-BARRIER=10.25 fm V(RB)= 53.0 MeV 40.0 560 509 9.9t W83 17.6 10.1 190 384 I 61 55 8.9 T 1 68 11 0.8 42.26 7 5t
G-VALUE= -14.& MeV 45.0 63 5731115 M02 187 9.5 202 377 X1 54 49 87.3 AN 0 70 10 0,80 4.2 8 5.4
L-CRITICAL= &0. 50.0 700 4361238 4330 19.7 9.0 24 72 298 48 44 GLH W © N2 9 0.7 5.3 B 57
* 74 14 N on 154 Sm N w5 14N on 154 Sn
PARAMETERS INDEPENDENT OF EBOMBARDING ENERGY El/u  ELAB ECH ECW/VC » k ETA  LMAX SGMAR SOFUS QP-(M GP-LP QP-LT EP-(P ET-OT EPOMX ETA’ TAU E-ER EN-—EN TEP MAT
1.0 14 13 0.4 4 28 883 0 0 0 1800 180.0 0.0 0 0 0 0000 0.0 000 ©
ATOMIC NUMBERS: ZP= 7. IT= 62. IC= &9.(Tm} 20 28 2% 047 85 40 83 0 O $190.0 180,90 0.0 ¢ L 0 000 0. 0 000 O
NEUTRON NUMBERS! NP= 7. NT= 92. NC= 99. 0 42 ¥ 0N i 49 BN5 O [ 0 180.0 180.0 0.0 ¢ o 0 00660 ¢ 0 000 ¢
40 56 51 095 1210 5.4 342 O 0 0180.0 180.0 0.0 O 0 0 0000 0.0 000 0
AP#x1/3= 2.410 AT##1/3= G.360 A5 6 %8 107 1283 40 32,2 17 23 120123.8119.3 28.1 4 15 34 128 9.84 5. 3 12 L5 4
REDUCED MASS NUMBER= 12.83 AP+AT=AC=148.
S0 70 M 119 1353 43 306 29 701 M8 93,7 8.5 434 5 1t B/ 77 59 b 4 M4 Lé6 S
INTERACTION RADIUS RINT=11.54 fm RO= 1.49 fm 55 77 71 .31 M9 66 B4 3 10D T 789 720 S5 o8 9 4 AN 6 S 8617 S
6,0 84 77 142 M8 69 279 43 1301 94 5.7 bl 52 T 8 43 5139 7 517 1.8 &
MATTER HALF-DENSITY RADII [fml: 65 91 63 1.54 IM3 7.2 26,8 49 1530 1131 5.4 3.2 6.3 & 6 M 8524 7519 19 7
CP= 2.28 CT= 6.0%9 CT+CP= 8.37 C= 1.46 7.0 98 90 L.4b 1602 7.4 5.8 W 1725 1293 51,1 473 WS W2 6 45 4 313 8 6 20 20 7
EQUIVALENT SHARP SURFACE RADII [fmls 7.5 105 9% 1.78 4S8 7.7 5.0 5 1694 MM &0 25 2.0 100 5 & 328 8 62 20 7
RP= 2,66 RT= 6,25 8.0 112 103 1.9 M3 7.9 4.2 63 2042 1557 42.0 3.7 9.0 108 4 4 3B 28 9. 7282 8
8.9 1Y 109 202 1766 8.2 3.4 &7 2472 1kb .S B.S5 70.7 1S 4 48 B 252 9% 7T 222 9
COULOME RADIT [fml: 9.0 126 116 2.14 1817 8.4 22,8 71 2287 734 3/ .8 722 12 4 & 3 2% 0.7 2523 9
RCP= 2,45 RCT= &.00 RC=RCP+RCT= 8.65 9.5 138 12 2.25 187 8,7 222 T4 B% 143 3.2 30.5 73.4 1% 3 & W27 10. 82% 23 9
BSS—-COULOMB POTENTIAL [MeV]: 10,0 140 128 2.37 1916 8.9 216 78 2482 151 31.0 28.5 A5 13 3 S0 28 237 1. 827 24 10
VC(r)=1.438#ZP*2T/r for r>RC 10.5 147 135 2.49 1964 9.0 211 81 2566 1486 2.1 26.8 5.4 1M 3 S 27 208 12. 8 28 2.4 10
VC(r)=VO—Kitr##&n for r<RC 1.0 154 141 2,60 2000 9.3 0.6 84 2642 1419 7.4 8.2 763 15 3 051 2 200 120 9 2% 25 11
Vo= 97.31 MeV K= .05178 n=2,867 1.5 361 148 2.73 2086 9.5 20.2 87 2711 135) 26,0 .9 7.0 159 2 51 B L9 13 9% N 26 11
VC(RINT)= 54.1 MeV 12,0 168 IS4 2.85 2400 9.7 9.7 90 2775 1300 246 26 7.7 6 2 S 4 1.87 3. 9 3 26 12
FISSION-TKE= 115, MeV 13.0 182 167 3.09 218 10.1 19.0 9% 2887 1200 2.3 2.5 78.8 180 2 % B LW 410 B 2713
ASYMM, FISSION-TKE= 42, MeV 1.0 1% 180 3.32 2269 10.5 8.3 101 2962 1115 20.4 18,8 79.8 1% 2 83 2 1487 15.11 ¥ 2.8 18
15.0 210 193 3.5 2350 10.9 17.6 106 3065 1040 18.8 17.3 80,6 208 2 0S¢ A L% te 11 37 30 4
LI1QUID DROP PARAMETERS: 15,0 24 26 3.00 427 11,2 7.0 11 338 IW 125 160 8.3 22 2 % 2 152 1,12 3 3.1 15
GAMMA= 0.&898 MeV/fm#%2 PROX-FACTOR= 18.72 MeV 1.0 238 218 4,03 2503 1.6 6.6 116 3201 918 163 149 619 237 1 S5 19 L4 18,12 M 3.2 16
L-RLD= 89 (ROTATING LIGUID DROP LIMIT)
STIFFNESS PARAMETER C= 15.10 MeV/Zx#2 18.0 252 231 427 257 149 161 120 328 867 15.3 14.0 62.4 251 1 5% 18 LA 19,13 & 33 17
19.0 256 244 451 2647 12.2 157 125 309 621 14.3 13.2 82.8 A4S 1 5% 18 136 20.14 M 33 17
MASS EXCESSES [MeV/c##Z2]: 20,0 200 257 475 17 12,6 15.3 129 3% 790 3§ 12.4 8.2 2 t 5 17 L3 2414 & 34 8
PROJECTILES 2.9 TARGET: -72.1 25.0 350 321 5.93 3042 14.0 13.7 #48 I M 10.6 9.7 84T W 180 1S L1426 17 54 39 2A
COMPOUND NUCLEUS? -60.1 30,0 420 385 7.12 33% 15.4 125 165 3641 520 6.7 80 8.7 4¢ b6 13 103 0.2 62 42 N
FUSION RELATED PARAMETERS: 35.0 490 M9 8.31 W08 166 116 160 22 M6 7.4 67 863 4B 1 & 12 094 34.23 70 446
R-BARRIER=10.41 fm V(RB)= 55,7 MeV 40.0 540 513 9.49 3863 17.8 10.8 194 3783 390 6.4 5.9 869 5B 1 & 1t 087 9.2 77 49
Q-VALLUE= ~2.1 MeV 45.0 630 578 10.68 4102 13.8 10.2 207 3B M 5.6 52 8.2 &0 0 6 H 082 8.2 8 52
L-CRITICAL= &2. 50.0 700 642 11.87 430 19.8 9.7 219 3867 312 5.0 4.6 67.5 700 0 70 10 0.77 4, 2 9 55
MW/ NV MV — NeVic Ve — K wb 2 dev des des MV MV MV — ars  MeV eV NeV -

P=PROJECTILE T=TARGET (=CONPOUMD OR DINUCLEAR SYSTEM QP=QUARTERPOINT CMeCENTER OF MWASS LLAB BEAt WK
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# 75 14 N on 165 He 14N on 185 Ho 14N on 165 Ho
PARAMETERS INDEFENDENT OF BOMBARDING ENERGY EL/u ELAB EDM ECWVC » k ETA  LMAX SOMAR SOFUS GP-CM 0P-LP GP-LT EP-UP ET-QT EPQMX ETA’ TAU  E-ER EN—ON TENP NMAT
.0 4 13 0.2 4 2.8 738 O 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 0
ATOMIC NUMBERS: ZP= 7. IT= &7. IC= 74.(W ) 20 28 2 045 85 40 22 ¢ [ 0 180,0 180.0 0.0 0 0 [ 0000 0.0 000 0
NEUTRON NUMBERS: NP= 7. NT= 8. NC=105. 3.0 42 39 0.67 1047 A9 426 O 0 0 180.0 180.0 0.0 0 0 9 0000 0.0 000 0
40 5 52 0.8 1210 5.6 B9 0 0 0 180.0 180.0 0.0 0 0 0 0 000 0 0 000 0
APR®1/3= 2,410 AT*#1/3= 5,435 45 63 58 101 1283 60 348 S5 7 01651 163.8 7.4 45 18 33 40BBF 0 3 1 4 4
REDUCED MASS NUMBER= 12.%1 AP+AT=AC=179.
5.0 70 &5 1,12 1353 4.3 33.0 24 483 4910861038 8.7 5 13 ¥ 102 2.B 5 4 1345 5
INTERACTION RADIUS RINT=11.6& fm RO= 1.48 fm S5 77 M .23 M9 446 315 33 842 5ot 848 82,0 4.6 47 10 4 73 523 b 515 1.6 S
&0 84 77 L34 M8 49 .0 M 119 805 73.2 8.6 R4 S g 43 60 428 6 5 17 L7 &
MATTER HALF-DENSITY RADII [fml: 65 91 BA L5 IM3 7.2 20.0 47 1388 1011 63.5 9.3 5.3 o4 7 68 R3IN 751818 8
CP= 2,28 CT= 6.25 CT+CP= 8,53 C= 1.47 7.0 % 9% 1.5 02 7.5 2.9 52 1801 1187 S56.2 S2.3 &l %2 6 4 M3} 206 20 L9 7
EGUIVALENT SHARF SURFACE RADII (fml: 7.5 105 97 148 KB 7.7 27,0 57 1785 10 D0.4 49 4.8 100 SO RN 8 4Ly 7
RF= 2.6& RT= &.41 8.0 112 103 L7 1713 8.0 241 62 1946 144 45,8 2.5 7.1 107 5 48 3% 28 8 7 2 20 8
8.5 119 110 1.9 1766 8.2 25.3 b6 2087 192 41.9 38.9 9.0 IS 4 H !l 5 7 B 21 8
COULOME RADII [fml: 9.0 126 116 2,01 1817 8.5 246 70 2213 1697 3B.7 5.9 70.6 12 4 ¥ B % T B a9
RIP= 2,45 RCT= 4.15 RC=RCP+RCT= 9.81 9.5 133 123 2.12 1867 8.7 200 74 2305 1697 3,0 3.3 72.0 1% 4 S0 3, 23% 10. 8 26 2.2 9
BSS-COULOME POTENTIAL (MeV1: 10.0 10 129 2.23 1916 8.9 3.4 77 M2 1612 B.6 3.1 732 137 3 5% 3 22 10. 827 23 10
Ve ) =1,438%7P#ZT/r for 2RO 10.5 147 136 2.35 1964 9.1 2.8 81 2517 1535 3.5 2.0 M3 M 3 0S5t 0 215 14, 8 28 2.3 10
VO ) =V0—K#r%3#n for r<RC 1.0 154 142 2,46 2010 9.4 223 B84 2599 15 296 7.4 8.2 151 3 5 207 il 9N 241
Vo= 102,99 MeV K= 04810 n=2.%00 1.5 161 148 2.57 2056 9.6 21.8 87 275 1402 28.0 6.9 7.0 158 3 82 2.9 12 9 % 25 1
VC(RINT)= S7.2 MeV 120 168 155 2,48 2100 9.8 21.3 90 2744 1M3 2.5 A5 .7 1S 3 082 22149 12,9 3 25 11
FISSION-TKE= 126, MeV 13.0 182 168 2.90 2186 10.2 20.5 96 2866 1240 24.0 22.2 78.0 180 2 58 B L8 13,10 B 26 12
ASYMM. FISSION-TKE= 43, MeV 14,0 196 18% 313 269 10.4 19.7 162 2970 1151 2.0 20.3 79.0 194 2 50 A L7t M %2713
15.0 210 194 3.35 230 10.9 19.1 107 306t 1074 0.2 18.7 79.9 208 2 % 2 163 1541 % 2.8 14
LIQUID DROP PARAMETERS: 16.0 224 206 3.58 24277 11.3 18,5 112 3140 1007 18.7 17.3 80.6 222 2 §5 2 1% 1612 B8 29 15
GAMMA= 0,901 MeV/fme#2 PROX-FACTOR= 18.91 MeV 1.0 238 219 3.80 2503 1Lé6 17,9 117 3209 948 17.5 16,1 81.3 2% 2 5% N L& 1712 & 3.0 15
L-RLD= 85 (ROTATING LIGUID DROFP LIMIT)
STIFFNESS FARAMETER C= 1%.02 MeV/Z#%2Z 18.0 252 232 A4.02 2576 12.0 17.4 121 371 8% 163 15,1 81.8 25t I 5% 2 1.4 18 13 &2 31 1
19.0 266 205 420 20447 12.3 16,9 126 36 8 15.4 142 82,3 A5 1% 19 LY 114 M 32 17
MASS EXCESSES [MeV/c##2]: 2.0 200 28 447 2717 12.6 16,5 130 376 806 14,5 13.4 8.8 279 1 38 19 L34 2. 14 &5 3.3 18
PROJECTILE: 2.9 TARGET: ~43.7 5.0 [0 3B 559 002 1.1 148 149 3 o4 113 10.4 BLA WY 1 & 16 L7 .17 883 37
COMPOUND NUICLEDS: -47.4 30.0 420 387 4,70 3336 15.5 13.5 147 3H SI7 9.3 8.5 8.4 419 162 15 L0 .20 & 41 4
FUSION RELATED PARAMETERS: 35.0 490 402 7.82 3608 16.7 12.5 182 3777 40 7.8 7.2 841 489 18 13 0.9 33.23 & 44
R-BARRIER=10.53 fm V(RB)= 59.5 MeV 4.0 540 516 8,94 3863 17.9 11,7 196 3|3 M3 6.8 4.3 866 559 1 & 12 0.89 37. 26 76 &7
B-VALUE= ~13.5 MeV 45.0 430 56t 10,06 4102 18.9 11,0 210 3894 I L0 5.5 87.0 630 0 6 12 0.83 #.29 & 5¢0
L-CRITICAL= &3, 50.0 700 45 11,17 430 20.0 10.4 222 39/ 312 54 50 8.3 700 ¢ 70t 078 M3 9 53
# 76 14 N on 181 Ta N oni8lTa HN on 81 Ta
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/u ELAB ECM ECH/W p k  ETA LMAX SGWR SGFUS OP-CM OP-LP QP-LY EP-OP ET-OT EPOMX ETA’ TAU  E-ER EN--N TEWP MAT
1.0 14 13 021 S04 2.8 8.5 ¢ 0 0 180.0 180.0 0.0 0 0 4 ¢ 000 0 0 000 O
ATOMIC NUMBERS: ZP= 7. ZT= 73. 2C= §0.(Hs) 20 28 2% 042 85 40 S6y O 0 0 180.0 180.0 0.0 0 0 0 ¢ 000 0.0 000 0
NEUTRON NUMBERS: NP= 7. NT=10&, NC=11%5, 30 2 0 083 17 49 4S5 0 0 0 180.0 180.0 0.0 ] 0 0 0000 0, 0 000 0
40 56 52 0.84 1210 5.7 #0.2 © 0 0 180.0 180.0 0,0 0 0 0 0 00 0 ¢ 000 0
AP#xl /3= 2410 AT##1/3= 5,657 45 &3 58 0.9 1283 40 3.9 O 0 0 180.0 180.0 0.0 0 4 0 0000 0.0 000 0O
REDUCED MASS NUMBER= 12,99 AP+AT=AC=195,
5.0 70 65 1.05 1353 44 340 16 27 6413181284 A0 0S4 i 37 1671125 5. 4 13 14 5
INTERACTION RADIUS RINT=11.86 fm RO= 1.47 #m S5 77 71 L1519 67 M3 29 42 51001 9.6 0.0 &5 12 M M 6P 5 415 1.5 5
60 84 78 1,26 1483 7.0 32.8 37 954 452 82.7 78.3 487 A 10 43 Yz 484 6 5 16 L6 b
MATTER HALF-DENSITY RADII €fml: &5 91 84 136 I3 7.2 3.6 M 1229 878 70.9 4.8 545 83 8 45 61 408 6 5 18 L7 &
CP= 2.28 CT= &.47 CT+CP= 8.7% C= 1,69 7.0 98 91 1,47 1602 7.5 30.4 S50 1463 1072 62,3 8.5 58.9 91 7 % 54035 7.6 149 1.8 7
EQUIVALENT SHARP SURFACE RADII [+ml: 7.5 105 97 1.57 1658 7.8 29.4 56 16bb 1240 T5.6 521 2.2 9 & 48 #9325 7.6 22 18 7
RP= 2.66 RT= 6.62 8.0 12 104 1.68 1713 8.0 28.4 41 1843 1388 50,3 47,1 4.8 107 3 8 K29 8 7219 8
85 19 110 1.78 1766 8.3 27.6 45 1999 517 45.9 42.9 67.0 14 S & 278 8 72820 8
COULOME RADII Cfmls 9.0 126 117 1.89 1817 8.5 26.8 49 217 1633 42.3 3.5 8.8 12 4 0 /28 9% T AU 2t 9
RCP= 2.45 RCT= &.35 RC=RCF+RCT= 9,01 9.5 133 123 199 1867 8.8 26.1 73 2281 1736 39.2 36.6 70.4 129 4 51 3247 9 8B 41 9
BES3-COULOME POTENTIAL [MeV1: 10,0 140 130 2,10 1916 9.0 26.4 77 2372 1681 36.5 .0 7.7 13 4 5t BB . 8 % 2210
VC{r)=1,438%#2P+IT/r for r2>RC 10.5 147 134 2,20 1964 9.2 20.8 81 2472 1801 3.2 319 729 1M 3 52 3% 224 10. 8 27 2.2 10
V0 ) =V0O-K#r##n for r<RC 1.0 154 143 2,31 2010 9.4 24.3 84 2563 1528 .2 0.0 73.9 15t 3 052 R 215 10, 9B 23 1
Vo= ; 2084046 n=2.933 1.5 161 149 2,40 2056 9.6 23,7 87 2646 1441 0.4 283 748 1N 208 M 220 1L 9 241
VC(RINT)=  &61.9 MeV 1.0 168 136 252 2100 9.8 23.2 91 272 1400 28.7 26.7 T5.6 145 30053 30 200 M. 9 30 24 i
FISSION-TKE= 140, MeV 13.0 182 169 273 2186 10,2 22.3 97 2854 1293 2.0 4.2 7.0 180 2 54 28 1.87 12,10 32 2.5 12
ASYMM. FISSION-TKE= 4%, MeV 4.0 196 182 2.9 2289 10.6 21.5 102 2971 1200 23,7 2.1 78.1 194 2 5 2% 177 13,10 34 2.6 13
15.0 210 195 3.15 2350 11.0 20,8 108 3071 1120 2.8 20.3 M.1 208 2 % XN 168 i 32T N
LIGUILD DROF PARAMETERS: 16,0 24 208 3.36 2427 1.4 20,1 I3 3 1050 20.2 18.8 M.9 22 2 56 24 1,60 15.32 37 28 15
GAMMA= 0,897 MeV/fm##2 PROX-FACTOR= 17,01 MeV 120 238 220 3.57 2503 1.7 19.5 118 3234 988 18.8 17.5 B80.4 23 2 56 2B LS 1612 3 % 1
L-RLO= 34 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 14.92 MeV/Z#%2 18.0 252 234 3.78 2576 1.1 19,0 123 3302 933 17.6 16,3 812 250 2 57 2 L7 17.13 &1 3.0 17
19.0 266 247 3.99 2647 12.4 18.5 127 3363 834 165 15.3 8L7 245 t 5 20 .42 17.13 8 31 @7
MASS EXCESSES [MeV/c##2]: 20,0 280 260 420 2717 127 18.0 132 M8 840 15.6 4.5 822 279 1 58 21 137 18. 14 44 3.2 18
PROJECTILE: 2.9 TARGET: ~446.0 5.0 [0 3B S.24 042 4.2 160 1% B 472 12.1 11,3 83.9 U9 1 60 18 119 22.17 82 3.6 22
COMPOUND NUCLEUS: -29.0 30,0 420 390 6.2 333 15.6 14,7 169 32 S0 9.9 9.2 8.0 49 P82 18 L07 2.0 &0 3.9 B
FUSION RELATED' PARAMETERS: B0 450 4D 7.3 3608 16.8 13.4 185 380 480 8.4 7.8 65.8 489 166 15 0,98 30.28 &7 A2
R-BARRIER=10.70 fm V(RB)= 3.8 MeV 40.0 560 520 8.39 3853 18.0 12.7 200 3933 420 7.3 6.8 8.4 559 16 4 0.9 M 26 R 4G
@-vaLUE= -14.1 MeV 45.0 &30 SE5 9.44 4102 19.% 12,0 214 2990 373 6.4 4.0 848 6% 1 68 13 0.85 3828 81 4.8
L-CRITICAL= &5, 50.0 700 450 10.49 4330 20.1 1.4 227 K0 3% S.7 5.3 81 700 0 70 12 0.80 4. 31 §8 5.1
HeV/y MeV MV — MeV/c L/ — & mb s des des des MV MoV MeV - nps  MeV MeV- MV -
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

» 77 14 N on 197 Au 4N 197 du 14N on 197 A
PARAMETERS INDEPENDENT OF BOMBARLING ENERGY /v ELAB ECN EDUWC » k ETA  LWAX SGMAR SOFUS QP-Cf GP-LP GP-LT EP-GP ET-QT EPONX ETA’ TAU  E-ER EN--EN TE® MAT
LO M4 130X 4 29 8.1 ¢ 0 0 180.0 180.0 0.0 0 0 [ 0000 00 000 O
ATOMIC NUMBERS: ZF= 7. IT= 79. IC= 86.(Rn) 20 2B 2 00 85 40 6.6 O 0 0 180.0 180.0 0.0 0 0 0 0000 0 0 000 O
NEUTRON NUMBERS: NP= 7. NT=118. NC=12S. 30 2 0% 107 50 503 o0 0 0 180,0 £80,0 0.0 0 0 0 0000 0 0 00.0 0
40 56 R 0.7 1200 57 5 ¢ 0 0 180.0 180.0 0.0 4 0 0 0000 0 0 000 O
AP%%1/2= 2,410 AT#*1/3= 5,819 45 63 9 0.89 1283 40 40 O 0 0 180.0 180,0 0.0 0 4 0 0000 00 000 O
REDUCED MASS NUMBER= 13.07 AP+AT=AC=211.
5.0 70 &5 097 133 44 %Y O 0 0 180.0 180.0 0.0 0 0 0 0000 0 0 000 0
INTERACTION RADIUS RINT=12.04 fm  RO= 1.44 fm S5 77 T2 LY 19 A7 3.1 B 3T 1911681030 36 83 M4 40 120 BA 5 4 M 14 5
&0 8 78 119 M8 7.0 .5 I 757 492 936 9.5 43.2 73 It 43 9% S4 5 516 15 5
MATTER HALF-DENSITY RADII Céml: &5 91 85 129 I3 7.3 32 4 1058 7 M2 5.2 S04 @& 9 &5 7248 b 5 17 1.6 &
CP= 2,28 CT= 4.68 CT+CP= &.96 C= 1.70 7.0 98 91 .39 1602 7.4 329 48 1315 951 8.9 852 WS 0 8 & 62 39 b & 19 LT b
EQUIVALENT SHARF SURFACE RADII L#ml: 75 105 98 £48 1458 7.8 31.8 54 1537 1135 41.2 57.8 .4 98 7 8 538 7 62 177
RP= 2,646 RT= 6.83 80 112 105 1,58 1713 8.1 0.8 9 170 2% %B.1 5.9 2.4 106 & & §1 317 1.6 2 1.8 7
8.5 119 111 L68 1766 6.3 29.9 &4 191 1438 50,1 47.2 M9 114 S S0 #7293 8 721419 ¢
COULOME RADII [fml: 9.0 126 N8 L78 1817 8.4 29.0 68 2052 1544 45.0 43.2 62,0 121 S St M2 8 728149 9
RCP= 2,68 RCT= 4.55 RC=RCP+RCT= 9,20 9.5 133 124 1.88 1857 8.8 28.3 73 2187 1677 42.6 40.0 8.7 12 4 51 4 2% 8 8 4 20 9
EBSS~COULOME POTENTIAL [MeV]: 10,0 140 131 .98 1914 9.0 27,5 74 2308 1744 3%.6 3.1 70.2 1% 4 2 245 9 8 B 21 9
VC(r)=1.438#2P#ZT/r for r>RC 10,5 147 137 2,08 1964 9.3 249 80 2418 1641 37.0 3.7 1.5 143 4 2 7 2aB 9 87 21 N
VEUP)=VO-Kap#en for r<RC 1.0 154 144 2,18 2010 9.5 26,3 B84 2518 1585 4.8 .6 V2.6 15 3 B3 3% 22 10, 82822 10
Vo= 115.59 MeV K= .04047 n=2.965 1.5 161 150 228 205 9.7 257 €7 2608 506 3.8 30.7 7.4 158 3 8B %215 0. 92 2211
VC(RINT)= 66.1 MeV 12,0 18 157 2,37 2100 9.9 5.1 91 2692 1453 3.0 29.0 4.5 WS 3 0 3207 11 9 N 23 i
FISSION-TKE= 155. MeV 13.0 182 170 2.57 218 10.3 24.2 97 2638 13M 28.0 26.2 76,0 119 3 S5 3 193 11,10 3t 2.4 12
ASYMM. FISSION-TKE= 46. MeV 14.0 196 183 2.77 229 10.7 23.3 103 2964 1246 255 23.8 7.3 194 2 B L 1210 B 2513
15.0 210 19 2.97 2350 i1.1 2.5 109 073 1143 23.4 21.9 78.3 208 2 S5 B L7 13,11 35 2.6 14
LIGQUID DROF PARAMETERS: 16,0 24 209 3.47 2427 1.4 21,8 114 348 1090 20.7 20.2 9.2 2 2 Sb % 145 1412 37 27 15
GAMMA= 0,894 MeV/fm¥x2 PROX-FACTOR= 19.09 MeV 17.0 238 222 3.3 203 11.8 21.1 119 3252 1026 20.f 18.8 79.9 23 2 57 B 1.8 1512 38 2.8 1
L~-RLD= 20 (ROTATING LIGUID DBROP LIMIT)
STIFFNESS PARAMETER C= 14.83 MeV/Z%#2 18,0 252 265 3.5 2576 12.1 20.5 124 2 969 18.8 17.4 80.6 250 2 S8 24 13 1513 0 29 17
19.0 266 U8 3.76 2647 12.5 200 128 393 918 12.7 18.5 6.2 244 2 B 2B LA 1,13 42 30 17
MASS EXCESSES [MeV/c##2]: 2.0 200 261 3,9 2717 12.8 19,5 133 M2 4§72 18,7 15.6 81,7 29 1% 2 L4 17,14 43 3.0 18
PROJECTILE: 2.9 TARGET: -28.6 5,0 3B[0 37 495 3042 1.3 174 1 379 897 12.9 12.1 63,5 U9 18 19 L2 A.17 5% 34 2
COMPOLIND NUCLELIS: -7.7 3,0 420 392 5.9 VR 157 1.9 172 W29 561 16,6 9.9 87 M9 P8 17100 5,20 % 3825
FUSION RELATED PARAMETERS: 35.0 490 457 493 w08 16,9 147 168 3936 498 8.9 8.2 855 489 &8 16 0.99 28.23 66 41
R-BARRIER=10.87 fm V(RB)= 48.0 MeV 40,0 540 523 7.92 BE3 (8.1 13.8 203 016 4% 7.7 L2 8.1 T I & 15092 .5 72 44
A-VALUE= —18.0 MeV £5.0 630 508 8,90 402 19.2 13.0 218 W78 307 6.8 4.4 844 82 1 68 1408 3.2 80 46
L-CRITICAL= &é6. 90,0 700 4654 9.89 4330 20.2 12.3 231 4128 M8 6.1 5.7 86,9 00 0 & 13 0.8t 38 31 8 49
¥ 78 14 N on 208 Pb 14N on 208 Pb 14N on 208 Pb
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/v ELAB ECN ECNAC p k  ETA  LMAX SOMAR SOFUS QP-CN OP-LP OP-LT EP-UP ET-QT EPUMX ETA’ TAU E-ER D+-EN TBP MLT
L 14 13019 4 29 %4 0 O 0101800 0.0 ¢ 0 4 00606 0 0 000 O
ATOMIC NUMBERS: ZP= 7. 2T= &2. 2C= 89.(Ac) 20 2 2 039 8% 41 &89 0 0 0 180.0 180.0 0.0 [ 0 0 0000 0.0 0400 0
NEUTRON NUMBERS: NP= 7. NT=12é6. NC=133. 30 £ 0% 1047 50 52 0 0 0 190.0 180.0 0.0 [ 0 0 0000 o0 0 000 ¢
40 56 52 0.77 1200 5.7 8.2 0 0 0 160.0 180,06 0.0 0 0 0 0 000 o0 0 000 0
AF%*%1/3= 2.410 AT#%1/3= S5,925 45 43 5% 0.87 1283 41 A28 O 0 0 180.0 180.0 0.0 0 0 0 0000 0 ¢ 000 0
REDUCED MASS NUMBER= 13.12 AP+AT=AC=222.
5.0 70 & 097 133 L4 W4 O 0 0 180.0 180.0 0.0 0 0 0 0000 0. 0 000 O
INTERACTION RALDIUS RINT=12.15 fm RO= 1.46 fm 85 77 72 1.06 1419 47 W5 20 294 118128.1122.9 2.9 43 14 4 159 978 S5 4 4 1.2 4
&0 84 79 116 1483 7.0 38,9 31 472 4% 9.0 9%5.2 0.5 73 11 43 100 608 5 515 1.3 5
MATTER HALF-DENSITY RADII [fmlt 65 91 85 1.26 153 7.3 KBS 4 997 83 3.1 1.3 84 8 9 & MAP b 817 14 &
CP= 2,28 CT= 6.82 CT+CP= 9.10 C= 1.71 7.0 98 92 1.35 1602 7.4 M.z 47 1255 904 72.0 46.5 54.0 S0 8 47 67 408 b 6 18 1.4 b
EQUIVALENT SHARP SURFACE RADII [fm]: 7.5 W5 98 145 1658 7.9 3.0 53 1487 109 43.8 0.4 38,0 98 7 8 5938 6 62015 7
RP= 2.66 RT= 6.9 80 12 106 155 1713 81 320 W 190 1204 52.3 A2 6.4 106 & 49 54 327 7. 4 M L6 7
85 119 111 164 1765 84 3.0 43 1848 1413 920 #9.1 .G 114 5 S0 5 302 7 7 2 17 8
COULOMB RADII [fml: 9.0 126 118 1.74 1817 8.4 N1 48 202 %44 47,7 5.0 4.4 (2 S SI 4 28 8 7 2B L7 9
RCP= 2.45 RCT= &.446 RC=RCP+RCT= 9.32 9.9 133 125 1.83 1867 8.8 9.3 72 267 1662 M. 4S5 8.0 19 4 N 8285 8, 7 4 18 9
BSS~-COULOMBE POTENTIAL [Mev]: 10.0 0 131 1.93 1916 9.4 28.6 77 2293 1769 4.0 3B.b 69.5 136 4 2 4 25 8 8 2% 1% 9
VC(r)=1.438#IP*2T/r for r>RC 10.5 147 138 2.03 19%4 9.3 27.9 80 2408 1498 38.3 3.0 70.9 143 4 53 3% 28 9 8 2 1.9 10
VCr)=VO-Kar#en faor r<RC 1.0 150 1M 212 2010 9.5 27.3 84 2812 1620 6.9 B8 720 151 3 B 2w 9 827 201
Vo= 118,37 MeV K= ,03880 n=2.977 11.5 161 151 2222 208 9.7 26,7 608 2607 1550 33.8 31.8 73.1 1% 3 4 3% 219 10, ¥ 28 2.0 it
VC(RINT)= 67.9 MeV 1.0 148 1W 2,32 2100 9.9 261 91 2494 1486 .0 .1 740 185 3 S ¥ 210 10, 92 211
FISSION-TKE= 162. MeV 13,0 182 171 2.51 2185 10.3 25.1 97 2847 1311 28.8 2.1 5.6 W 3 5 2 L9 11,10 3 2.2 12
ASYMM. FISSION-TKE= 47. MeV 14.0 156 184 2.70 2289 10.7 24.2 104 2979 1273 26,3 4.7 76,9 1N 2 B W L85 1210 B 231
550 210 197 2.9 2350 11.f 2.3 109 092 1189 4.0 2.4 77,9 28 2 S8 22 4LB 12,18 B 24 M
LIQUID DROF PARAMETERS: 160 24 210 .09 U7 115 2.4 115 3192 114 2.3 205 W9 22 2 57 2 147 13,12 % 25 1S
GAMMA= (.885 MeV/fm##2 PROX-FACTOR= 19.00 MeV 170 238 223 3.28 2508 11.8 21.9 120 3279 1049 0.7 19.4 7.4 2% 2 57 % L& 14,12 B 246 %
L-RLD= 78 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 14.78 MeV/Z#*2 18,0 252 236 3.48 2576 122 213 125 B 990 19.4 182 803 280 2 B 25 LM 1513 &0 27 17
19.0 266 209 3.87 2647 12.5 20.7 130 342 938 8.2 17.0 80.9 24 2 B 24 148 1513 4 2.8 18
MASS EXCESSES [MeV/cx#21t 2.0 200 262 3.8 2717 128 20.2 134 AU 89 17,1 6.t 8.4 29 1 5 2B 1.4 6. 14 83 2.9 18
PROJECTILE! 2.9 TARGET: -19.5 25.0 350 328 4,89 3042 4.3 181 15 372% 713 13.3 12.5 €3.4 U9 1 6 20 1.2 2,17 §1 3.3 2
COMPOUND NUCLEUS: 17.6 0,0 420 34 379 336 15.7 165 174 663 M 10.9 10.2 8.6 M9 1 63 18 1.10 23,20 % 3.6 26
FUSION RELATED PARAMETERS: 3.0 490 49 476 3608 17.0 15.3 190 35 509 9.2 8.6 €5.4 489 1 o 17 100 27.23 6 3.9
R-BARRIER=10.98 fm V(RB)= &%.9 MeV 0.0 560 525 7.73 3863 8.1 14.3 206 78 MS 1.9 7.4 850 T 1 & 1509 3.2 72 4.2
Q-VALUE= ~-34.2 MeV 45,0 430 390 8.49 M2 19.2 135 20 4143 I 7.0 4.4 865 629 1 & 1408 .28 79 4S5
L-CRITICAL= &7. 30.0 700 6% 9.66 4330 20.3 12.8 233 4195 I 63 5.9 8.9 700 0 & 14 082 373 & 47
WeV/y NV NV — MV/c l/m — X W B des des ey MV MV MV — e MV M- NV —
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

B FE U H I W I I A 6T I A WIS I I T 26362 220 R

#* 79 14 N on 209 Bi 14N on 29 Bi 14N on 209 Bi
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY B/e ELAB ECN ECNWC » k ETA  LMAX SGMAR SOFUS QP-CM QP-LP OP-LT EP-QP ET-QT EPOMX ETA’ TAU E-ER EN-—EN TENP MAT
0 14 13009 04 2% 9.5 ¢ 0 0 160.0 180,0 0.0 ¢ 0 0 0000 0. 0 000 ¢
ATOMIC NUMBERS: ZP= 7. 27= 3. IC= 90.(Th) 20 28 2 0.3 85 41 W7 O 0 0 180.0 180.0 0.0 0 0 0 000 ¢ 0 000 0
NEUTRON NUMBERS: NP= 7, NT=124. NC=133. 30 # I 05 1047 5.0 528 O 0 0 180.0 180.0 0.0 0 0 0 0000 0 ¢ 0 00 O
40 56 52 0.7 120 5.7 &7 0 [ 0 160.0 180.0 0.0 0 0 0 0000 0. 0 000 O
AP##1/3= 2,410 AT#*#1/3= 5,934 45 53 59 0.8 1288 4.1 431 O 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 O
REDUCED MASS NUMBER= 13.12 AP+AT=AC=223.
5.0 70 6 0.9 1353 A4 0.9 O 0 0 180.0 180.0 0.0 0 0 0 0 000 0.0 000 0
INTERACTION RADIUS RINT=1Z,16 fm RO= 1,446 fm 5.5 7 72 L0 149 47 390 10 204 771311280 A5 62 15 M 181082 5 4 M4 1.2 &
60 84 79 LI5S M8 7.0 373 XN &7 WIHLT 9.9 WA 72 12 43 15 X S5 5 IS L3 5
MATTER HALF-DENSITY RADIT C[fmls &5 91 65 1.26 13 2.3 3|9 39 947 A9 65.0 81.2 47.5 8t 10 45 81 49 4 5 17 L4 b
CP= 2.28 LT= 6.83 CT+CP= 9.1t C= 1.71 7.0 98 92 1.3 102 7.4 M6 & 1219 873 735 899 53.2 8 47 &9 415 b 6 18 1.4 b
EGQUIVALENT SHARP SURFACE RADII [+ml: 7.5 105 98 1.43 1658 7.9 33.4 52 1454 1068 65.0 616 S52.5 W 7 48 6 366 6 b6 220 15 7
RP= Z.46 RT= 6.97 8.0 112 106 £33 1713 81 323 56 1659 1238 96,3 BW.2 0.8 06 6 0 SB33A 62 L 7
8.5 19 112 1.62 1766 8.4 314 43 1839 1388 52.9 50.0 63.5 413 6 50 SH 305 7.7 2 1.7 8
COULOME RADIL (fmd: $.0 126 118 1,72 1817 8.6 NS5 68 1999 152 48.5 45.8 45.7 12 5 51 47 284 8 72817 8
ROP= 2.45 RCT= &.68 RO=RCP+RCT= 2.3% 9.9 133 125 1.81 1847 8.8 29.7 72 2142 161 M8 42.2 416 1B S S22 M 247 8 7 M 18 9
BSS-COULOMB POTENTIAL [MeV]l: 10.0 180 131 191 1916 9.1 2.9 76 2270 1749 41.6 3.2 &9.2 13 4 52 4 252 8 8B 19 9
VO(r)=1.438%IP*2T/r for r>RC 10.5 147 138 2.01 1964 9.3 28.2 80 2386 1703 38.9 36.6 70.6 143 4 53 M 2% 9 8 % L9 10
VI (r)=VO—K%p#in for r<krC 1.0 154 144 210 2010 9.5 27,46 8¢ 2492 1625 3.5 4.3 7.8 10 ¢ 8B 322 9 827 2010
Vo= 119.53 MeV K= 038329 n=2.934 1.5 181 15t 220 28 9.7 7.0 87 288 555 34.3 2.3 72.8 158 IO ¥ 220 6.9 2 201
VCARINT)=  &8.7 MeV 12,0 18 157 2.29 2100 9.9 26.4 91 2676 1490 32.5 30.5 73.8 165 3 M X a2 10 99 211l
FIGSION-TKE= 145. MeV 13.0 182 171 2.48 2186 10.3 K5.4 97 2831 1375 2.3 27,5 TS5.4 1M 3% B LY 110 3 2.2 12
ASYMM, FISSION-TKE= 47. MeV 140 196 184 2.67 2269 10.7 24.5 103 2964 1277 26,6 5.0 757 19 2 5 3 1.8 1210 3B 2.3 13
15.0 210 197 2.87 2350 1.1 236 109 3080 1192 4.4 2.9 7.8 208 2 5% 2 L7 111 B 24 i
LIQUID DROF PARAMETERS: 1.0 24 210 3.06 427 11.5 2.9 114 3180 1117 2.6 21.2 W7 22 2 57T 2 1.48 1312 3 25 15
GAMMA= 0.88%9 MeV/fm#sz PROX-FACTOR= 19.09 MeV 1.0 258 223 3.25 2503 11.8 22.2 120 39 1051 21.0 9.7 M.5 2% 2 5 N L& t4 12 38 26 M
L-RLD= 746 (ROTATING LIGQUID DROP LIMIT)
STIFFNESS PARAMETER C= 14,77 MeV/Z%#2 18.0 22 23 3.4 2576 122 2.6 125 3348 993 19.6 18.4 80.2 250 2 %8 2 1.5¢ 1513 40 2.7 17
19.0 266 2249 3.63 2607 12.5 20,0 129 M8 94 8.4 17.3 80.8 204 2 S %t 1513 4 28 47
MASS EXCESSES [MeV/c##2]: 2.0 20 262 3.8 2717 12.8 20,5 )34 348t 8% 17.3 14.3 8.3 29 1 5% 24 143 16,14 &3 2.9 18
PROJECTILE: 2.9 TARGET: -16.5 25,0 30 2B 478 02 14.3 183 15 IA M5 135 12,6 83.3 A9 8 2 LA 017 51 3.2 2
COMPOUND NUCLEUS! 20.3 R.0 80 394 5.73 383 157 1.7 174 BB 59 11.0 10.3 845 419 1 &8 18111 2.2 % s 2%
FUSTON RELATED PARAMETERS: [0 40 439 6,69 3808 17.0 155 (90 3994 510 9.3 4.7 €54 4 16 17 t0l 27.23 & 1.9
R-BARRIER=10.%% fm V(RB)= 70,7 MeV 0.0 50 S5 7.64 383 18.2 145 206 H78 447 8.0 7.5 8.0 559 t 6 16 093 30.25 72 4.2
B-VaLUE= —-33.9 MeV 45.0 430 59 8.60 4102 19.3 13,6 220 A4 97 7.1 b 865 6% 1 68 15 087 R. 28 79 A4S
L-CRITICAL= &7. 0.0 700 856 9.5 4300 20.3 12,9 24 M9 I 6.3 5.5 8.8 699 I 6% 14 0.82 3631 & 47
A o * #
# 80 14 N on 238 U 4N on2BY UN on28U
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY B/u HAB EON ECNMWC k  ETR LMAX SGMR SOFUS OP-CN QP-LP OP-LT EP-QP ET-QT EPOMX ETA’ TAU  E-ER EN—EN TEWP MLT
.0 14 I3 048 &M 2.5 101.4 O [ 0 180.0 180.0 0.0 [ 4 0 0000 6 0 6 00 O
ATOMIC NUMBERS: ZP= 7. 2T= 92, ZC= 99.(Es) 20 28 2 03 85 41 7.7 0 [ 0 190.0 180.0 0.0 ¢ 0 0 ¢ 000 0.0 000 O
NEUTRON NUMBERS: NP= 7. NT=144. NC=153, 30 42 M 05 147 50 %8S o 0 0 180.0 180.0 0.0 0 0 0 ¢ 000 0. 0 ¢ 00 O
40 5 53 0.7t 1210 5.8 .7 O 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 ©
AP#%1/3= Z2.410 AT#*#1/3= &.197 45 8 & 0.80 1283 b1 478 O 0 0 180.0 180.0 0.0 0 0 4 0000 0 0 000 0
REDUCED MASS NUMBER= 13.22 AF+AT=AC=2S2.
S0 70 & 0.89 133 45 453 ¢ [} 0 180.0 180.0 0.0 0 0 0 0 000 0 0 0 0.0 0
INTERACTION RADIUS RINT=1Z2.45 fm RO= 1.45 fm S5 77 73 098 1419 6.8 432 O 4 0 180.0 180.0 0.0 [ 0 0 0 000 0 0 000 0
60 84 79 107 1483 7.1 414 22 35 M5I4512.6 2.8 70 | 43 18 9.3% 5 515 1.3 6
MATTER HALF-DENSITY RALDEI [fml: 65 91 86 1.14 I543 7.4 39.8 M 488 M0 99.8 954 0.1 B0 11 4 109 405 5 5 16 1.4 &
LP= 2,28 CT= 7.16 CT+CP= %.45 = 1,73 7.0 9% 93 L.24 1602 7,7 38,3 82 9% 493 847 813 4.7 &9 9 48 87 482 5 6 18 1.4 7
EQUIVALENT SHARFP SURFACE RADII (fml: 7.5 16 99 1.33 1658 7.9 3.0 49 1281 913 .0 0.8 53.0 97 8 49 4412 b 619 15 8
RF= 2.66 RT= 7,30 80 12 106 142 {713 82 By [ 1492 1105 45.8 42.8 511 i05 7 0% & 36 L 6 N 16 8
85 119 112 151 {766 8.4 348 &1 1696 1274 59.4 S6.6 &0.3 113 6 51 &0 33X 6 T 2A L6 9
COULOMB RADIT C[fml: 9.0 12 119 1.0 1817 8.7 33.8 &6 187% 1425 S4.2 S1.& 62.9 12 S %2 8530 .72 17 %
ROP= 2,45 RCT= &.98 RC=RCP+RCT= 9.463 9.5 133 126 1.69 1857 8.9 .9 71 2037 1959 49.9 4.4 651 1B 5 83 52 z8 7.7 23 1.8 10
BEE~COULIIMB POTENTIAL [MeV1: 10.0 140 132 1,78 1916 9.1 321 TS5 2182 1481 46.2 43.8 6.9 135 § 53 #8269 2. 8 24 1.8 11
VC(r)=1,438%IP*ZT/r for r3>RC 10.5 147 139 1.87 1964 9.4 313 79 2813 1790 43.0 4.8 #8.5 43 4 M K25 8 82519 1
VCAr) =V0—K#r##n for r<RC 10 1S4 15 195 2000 9.6 0.6 83 4R 1709 40.3 B.2 6.9 150 4 54 M 28 8 8 6 19 12
VO= 127.98 MeV K= ,03394 n=3.021 1.5 161 182 2,04 2066 9.8 299 87 240 1635 3.9 B9 M1 157 4 55 &£ 2% 5% 92 2012
VCIRINT)=  74.4 MeV 12,0 148 159 2.13 2100 10.0 29.3 91 2640 1567 35.7 3.8 72,1 1S 3 5 H2aB 9% 98201
FISSION-TKE= 188, MeV 13.0 182 172 2.3t 2185 10.4 281 98 2815 1446 32,1 3.4 7.9 179 3 5 37 207 10.10 30 2.1 14
ASYMM. FISSION-TKE= 50. MeV 140 19 185 2.49 2269 10.8 27,1 104 2985 1343 29.2 27,6 T5.4 193 3 5 ¥ L% 10.10 X 2.2 15
15,0 210 198 2.47 2350 1.2 26,2 110 95 1283 26.7 5.3 .6 208 2 57 X L8 111 B L3 I
LIGUID DROF FARAMETERS: 160 24 22 2.84 A7 (1.6 5.4 116 08 175 24.7 B3 777 22 2 % A LA 12185 400
GAMMA= O.874 MeV/fmux2 PROX-FACTOR= 19,00 MeV 170 238 225 3,02 2503 11.9 24,4 121 3308 1106 22.9 21.7 7.5 2% 2 58 X 147 1212 37 25 18
L-RLD= 68 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 14.46& MeV/Z#%2 18.0 22 28 3.20 2576 123 3.9 127 BT 104 2.4 2.2 9.3 290 2 9 L& 1313 3B 2.4 19
19.0 266 251 3,38 2647 12.6 23.3 132 W77 969 20.0 19.0 80.0 244 2 5% 28 LM M13 0 27 19
MASS EXCESSES [MeV/c##21: 2.0 200 264 3.5 27 129 22,7 13% B8 M0 18.9 17.8 0.6 278 2 40 27 148 1414 2 27T X
PROJECTILE: 2.9 TARGET: 47.2 A0 30 31 4M 02 145 0.3 15 B8 752 14.6 13.8 827 U9 1 & B .28 18.17 & 31 5
COMPOUND NUCLEUS: 78.5 .0 420 397 5.33 33 158 18,5 178 3I9W 826 11.9 11.2 841 419 1 63 2 1.4 21.20 % 3.4 B
FUSION RELATED PARAMETERS: B0 490 M3 522 8 17.1 17.1 195 4126 537 10,0 9.5 65.0 489 1 65 19 1.08 24.22 &3 3.7
R-BARRIER=11.26 fm V{(RB)= 76.4 MeV 0.0 550 529 7.11 3043 18.3 16.0 211 422 470 8.7 8.2 5.7 559 1 66 17 0% 2.2 70 4.0
R~-VALUE= —-28.4 MeV 45.0 630 595 6.00 4102 19.4 153 226 42% M7 7.7 7.2 8.2 629 1 68 16 0.9 30.28 77 4.2
L-CRITICAL= 70. 50.0 700 681 8,89 4330 20.4 143 240 &B5 I L8 5.5 8s6 499 169 15 0.85 3331 8 4.5
HeV/u MV MV — MeV/c i/fa - & b ab des ez des MV NeV MeV - nes MV MeV- MeV ~—

P=PROECTILE T=TARGET C=CONPOUND OR DIMICLEAR SYSTEM QP=QUARTERPOINT CH<CENTER OF MASS LoLAB BEAM 14N
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# 81 16 0 on 12C 160 e 12C 160 s 12€
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY B/u ELAB ECN EDNVC o k ETA  LMAX SGMAR SGFUS OP-CM OP-LP OP-LT EP-0P ET-QT EPOMX ETA’ TaU E-£R EN—EN TOP MULT
1.0 16 708 M LS 14 O 0 0 180.0 180,0 0.0 O 0 0 0000 0 0 000 0
ATOMIC NUMBERS: ZP= 8. IT= 4. IC= 14.(Si) 20 R 14 1.8 Y 21 53 11 1019 720 515 2.8 M3 2% ] 1] 944 18. 0 0 31 1
NEUTRON NUMBERS: NP= 8. NT= 6. NC= 14, a0 48 2 2.48 1197 2.6 44 17 457 108 9.3 125 W3 £& 3 ¢ 6 28 2B 6 038 2
40 o 27 3.3 1383 30 3.8 21 1645 120 206 8.8 M7 & 2 0 $ 225 38 0 037 2
AP#%1/3= 2,520 AT##1/3= 2.289 ELSCAT <48 des 45 72 31 {72 17 32 36 B 1IB 124 17.9 7.7 8Lt 70 2 &8 4 207 3B 5 4 38 2
REDUCED MASS NUMBER= 4.86 AP+AT=AC= 28.
S.0 80 3 413 1M 34 34 N 177 11 158 68 821 WM t nB 4 1.93 42, 6 18 40 2
INTERACTION RARIUS RINT= 8,32 fm RO= 1.73 fm 5.5 88 3B A5 162 35 3.2 2 1830 1034 14.2 6.1 82.9 87 t n 4 1.82 4. 6 A 41 2
60 9% M 4% 1M 3.7 At 27 1865 948 2.9 5.5 8.6 95 t & 3 .72 S1. 7 4 42 2
MATTER HALF-DENSITY RADII L[fm)s 65 104 45 537 174 3.8 3.0 2% 1895 875 11.8 5.1 ed) 103 1 8 3 LM BT 2% A3 2
CP= 2.42 CT= 2.12 CT+CP= 4.55 C= 1.13 720 112 48 579 1831 4.0 2.9 0 1920 812 10.9 4.7 846 11 1 % 3 L% 59 08 2% 44 2
EGUIVALENT SHARP SURFACE RADII L[fml: 725 120 51 620 1895 41 2.8 31 1942 758 10.f 4.3 850 119 T % 3 1.5 6. 8 3t &5 3
RF= 2.78 RT= 2.52 8.0 128 55 4661 1998 4.2 27 B 19%1 711 9.4 A0 &5.3 17 T » 3 L4 &5 9 B AL 3
8,5 13 58 7.03 2018 44 24 M 77 &9 88 3.8 854 1B 1 18 3 LY 6 9B 47 3
COULOMB RALII [fml: 9.0 14 82 7.4 277 45 25 B 192 N 8.3 35 6.9 43 1 107 3 1. 73.10 37 48 3
RCP= 2.78 RCT= 2.51 RC=RCP+RCT= 5,30 9.5 152 &5 7.85 AM 46 25 3% 2006 M6 7.8 3.3 8.1 1St 1t 3 131 7810 39 49 3
BSS-COULOME POTENTIAL [MeV1: 10.0 160 4% 8.27 219% 4.7 24 7 016 S8 7.4 32 8.3 1% 1 48 3 .27 &1 & 5.0 3
VC(r)=1.438%ZF*IT/r for rORC 10.5 168 72 848 244 49 23 38 2027 SA 7.0 3.0 845 187 1 18 2 .23 811 82 53 3
VC(r)=V0-K#r#xn for r<RC 1.0 176 75 9.09 297 S0 23 39 N8 S17 6.7 29 .7 I 1 12 2 1.20 8612 M 5.2 4
Vo= 18.36 MeV K= .09011 n=2.447 1S 188 79 951 249 5.1 2.2 40 208 44 64 2.7 B8 183 1 1% 2 147 90.12 45 5.3 4
VE(RINT)= 8.3 MeV 120 192 82 9.92 2400 5.2 22 4 252 44 &4 2.6 8.0 191 1 130 2 LIS 9413 47 5.4 &
FISSION~-TKE= 29. MeV 13.0 208 891075 2499 5.4 2.1 43 2065 437 5.6 2.4 6.2 2208 o 137 2 1.10 102, 14 S0 5.6 4
ASYMM. FISSION-TKE= 29. MeV 4.0 24 %1T 254 56 2.0 45 2077 W6 5.2 22 87.4 24 0 145 2 1.05 110, 14 3 58 4
5.0 240 21240 2485 5.8 2.0 4 2087 379 48 24 876 M0 0 152 2 1,0 112,15 5 59 4
LIQUID DROP PARAMETERS: 160 256 1101323 274 6.0 1.9 48 2095 5 A4S 19 8.7 B [ 2 0.98 120, 16 39 &% S
GAMMA= 0.952 MeV/fm*#2 PROX-FACTOR= 13.53 MeV 17.0 212 117 14.05 2880 4.2 1.8 S0 2102 3 4.2 1.8 819 212 0 17 2 0.9 128. 17 &2 6.3 5
L-RLD= 28 (ROTATING LIGUID DROP LIMIT)
STIFFNESS PARAMETER C= 27.98 MeV/Z##2 18,0 288 12314.88 294 4.4 1.8 51 209 36 4.0 1.7 88.0 288 0 174 2 0.92 135. 18 & 64 §
19.0 304 130 15.71 A2 &5 L7 53 24 299 3.8 L. 88.1 304 0 18 2 0.89 143, 19 48 6,4 S
MASS EXCESSES [MeV/c#%21: 20.0 320 137165 B 47 1.7 M 2420 284 346 1.5 8.2 20 ¢ 168 2 087 150. 20 71 87 5
PROJECTILE: -4.7 TARGET: 0.0 2.0 %00 1712067 HW% 7.5 1,5 4 AW 27 2.8 1.2 884 M0 [ <3 2 0.77 179. 24 84 7.4 b
COMPOUND NUCEEUS: ~25.1 3.0 480 2062480 B3 &2 14 47 2050 189 2.4 4.0 88.8 490 0 25 1 070 20.28 9% 80 7
FUSION RELATED PARAMETERS: 5.0 340 20028.93 4i24 8% 1.3 73 2% 162 2.0 0.9 8.0 560 [ -] 1 0485 228. 33108 8.6
R~BARRIER= 7.61 fm V(RB)= 8.3 MeV 0.0 400 2743306 M4 2.5 1.2 78 2144 142 1.8 0.8 8.1 M0 0 32 1 0.40 241, 37120 9.2
HA~VALUE= 20.4 MeV 45.0 720 09 37.20 498 10,5 1.1 8 268 126 1.6 0.7 8.2 TN [~ 1 0.57 279, 41 13t 9.7
L-CRITICAL= 19. $0.0 800 3434133 4948 10.6 L.l & AN 13 1.4 0.6 8.3 800 0 38 1 0.54 294, 45 142 10,2
# &8z 160 on 160 160 o 160 160 o 160
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY B/ ELAB ECM ECMC » k ETA  LMAX SGMAR SOFUS QP-CM QP-LP QP-LT EP-OP ET-QT EPOMX ETA’ TAU E-ER EN--EN TEP MAT
1.0 16 8 075 691 1.7 104 O 0 0 180.0 180,0 0.0 [ 0 0 ¢ 000 0 0 000 0
ATOMIC NUMBERS: ZP= 8. 2T= 8. IC= 16.(5 ) 20 R 16149 T 25 74 12 88 421 40,8 0.4 4 N 8 0 1247 15 0 0 2.8 |
NEUTRON NUMBERS: NP= 8. NT= 8. NC= 1é. A0 48 4 274 19 30 58 19 1411 1054 5 1.8 3.2 M 4 0 8308 2. 0 032 2
40 o 22 2,9 1383 3.5 5.0 A4 162 171 233 1.6 WA 4 3 & 6 238 2. 4 it 3.5 2
45 72 3% 3,35 1467 37 4B 27 1744 134 0.2 10.1 B W 2 &5 6 218 3 S 16 36 2
INTERACTION RADIUS RINT= &.57 fm RO= 1.70 fm
5.0 80 40 373 158 3.9 4S5 29 1809 1192 17.9 8.9 8.1 B 2 & 5 203 3. 619 %7 2
MATTER HALF-DENSITY RADII [fm]: S5 88 4 410 162 41 A3 3 1841 1084 160 8.0 820 8 2 B S 190 M 6 2 3.9 2
CP= 2.42 CT= 2.42 CT+CP= 4.85 C= 1.21 &0 9% 48 447 169 43 A1 R 1906 993 145 7.2 2.8 H 2 m $ 180 4. 725 40 3
65 108 52 484 1764 45 40 34 194 917 13.2 b4 &4 103 1 & 4 1 4.7 27 45 3
EGUIVALENT SHARF SURFACE RADII [fml: 7.0 12 56 522 1831 4.4 3.8 38 1972 65 12,2 41 .9 1 1 8 4 1,63 5. B8 9 42 3
RP= 2.78 RT= 2.78
75 10 & 5.5 1895 48 3.7 37 199 ™ 11.3 5.6 844 119 1 8 4 1.5 54 8 3 44 3
COULOMEB RADIT [fmls 80 128 4 5% 198 49 A6 39 N2 45 105 53 87 177 1 9 4 4.5 % 9 B LS 3
RCP= 2.78 RCT= 2.78 RC=RCP+RCT= 5.57 85 13 468 &3 2018 51 35 & 2022 01 9.8 49 &1 15 1 % 4 145 62, 9 B 46 3
9.0 184 72 671 277 5.2 34 2 2000 &2 9.3 46 KH.4 18 1 % 4 140 463,10 37 47 4
BSS-COULOME POTENTIAL [MeV1: 95 152 76 7.08 AM 5S4 3.3 &8 AN 27 8.7 &4 &6 {51 1 101 4 1.3 46,10 39 48 4
VC(r)=1.438#2P*ZT/r for r2>RC
VC () =VO-K#r#an for r<RC 10,0 160 80 7.45 2190 55 32 M4 2091 % 83 41 5.9 1% 1 105 3 LR 70.10 &1 49 &
Vo= 23,32 MeV K= 10315 n=2.438 10.5 188 64 7.83 224 S.7 3.1 45 204 S7 7.8 39 8b.1 147 1 108 3 LB 7511 42 50 4
VC(RINT)= 10.7 MeV 110 176 88 6.2 297 S8 3.0 47 215 52 2.5 37 8.3 IS 1 i 3145 7.1 M 51 4
1.5 184 92 857 249 5.9 3.0 48 2126 518 7.1 3.6 6.4 183 1 114 3 L2 .12 & 52 4
FISSION-TKE= F1. MeV 120 192 96 8.94 2400 6.8 2.9 49 A% 4% 6.8 3.4 8BS 191 1 uz 3 119 84 12 47 53 4
ASYMM. FISSION-TKE= 31. MeV
13.0 208 104 9.69 499 6.3 2.8 51 252 4S8 6.2 3.4 8.9 N7 1124 3 1.4 9113 % 55 4
LIQUID DROP PARAMETERS: 1.0 24 1121083 2594 6.5 2.7 B 2467 45 5.8 29 8.1 3 1 1% 3 1,09 %14 8B 57 5
GAMMA= 0,952 MeV/frn##2 PROX-FACTOR= 14,49 MeV 150 240 1201118 2485 48 26 B A 97 S4 2.7 8.3 29 1 13 3 1.05 101. 15 5 5.8 5
L-RLDO= 32 (ROTATING LIQUID DROF LIMIT) 160 256 1221192 2714 7.6 2.5 57 219 372 5.0 2.5 €7.5 [ 173 3 i.01 108 16 5% &0 §
STIFFNESS FARAMETER C= 24.05 MeV/Z##2 10 272 1361267 2060 7.2 24 59 A9 I 4T 2.4 804 22 0 8 3 0.9 110. 17 &2 6,2 &
MASS EXCESSES [MeV/cx#2l: 18.0 208 144 13.42 294 7.4 2.4 b1 22007 331 4.4 2.2 €78 28 0 154 2 0.95 117. 17 &5 6.3 &
PROJECTILE: -4.7 TARGET: -4,7 19.0 304 1521416 N26 7.6 2.3 &3 215 M3 42 2.1 8.9 3304 0 10 2 0.92 123. 18 &7 45 &
COMPOQUND NUCLEUS: -25.6 2.0 326 160 14,91 3105 7.8 2.3 &5 221 298 4.0 2.0 88.0 3 0 165 2 0.9 130.19 70 b6 &
25.0 400 200 18.63 M76 87 20 73 266 238 3.2 1.6 8.4 0O O 1% 2 0.80 156. 23 83 7.4 7
FUSION RELATED PARAMETERS: 30,0 480 240 22.36 3813 9.6 1.8 80 221 198 2.6 1.3 868.7 40 0 22t 2 072 180. 27 95 6.0 8
R-BARRIER= 7.82 fm WVW(RB}= 10.8 MeV
A-VALLE= 16.1 MeV B0 560 280 26.08 4124 10,4 1.7 87 2712 1N 2.2 1.1 839 S 0 M8 2 0.67 1. 32107 8.4
L-CRITICAL= 23. 4.0 60 32029.81 #14 1.1 L6 93 2200 149 2.0 1.0 8.0 0 o 275 2 0.62 220. 3 118 9.2
45.0 720 3503354 408 11,7 1.5 99 286 1R 1.7 0.9 891 N 0 30t 2 0.57 247. 0129 9.7
50.0 800 400 37.26 4943 12.4 1.4 105 2290 119 1.6 0.8 89.2 800 0 3% 1 0.5 252, 44 140 10.2
MeV/u MV MV — MW/ tia — 4 o ob des dev dev  MeV MV MeV  — ars  NeV V- MV —

PRPROECTILE T=TARGET CoCOMPOLND OR DINUCLEAR SYSTEN QP=QUARTERPOINT CNeCENTER OF MASS LxiAB M ¥0
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# 83 16 0 on 27 Al 160 o 2741 160 on 2780
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/e ELAD ECN EINAC » &k ETA LMAX SGMAR 9GRS OP-ON QP-LP OP-LT EP-OP ET-QV EPOMX ETA’ TR E-ER EN—EN TEWP MAT
1.0 16 10 0.6 69 22 W4 O 0 0 100.0 180.0 0.0 0 0 [ 0000 0 0 000 0
ATOMIC NUMBERS: ZP= &. ZT= 13. ZC= 21.{Sc) 20 R 20 1.2 7 31 L 12 W I/ 87.8 .7 4.1 18 14 0 27 &84 12, 0 0 2.4 1}
NEUTRON NUMBERS: NP= 8. NT= 14. NC= 22. 30 48 30 1,83 1197 38 95 2B 184 9 M. B0 6.9 &2 4 0 14 3% 17,0 0 28 2
.0 o4 4 2.8 1383 44 B2 3 1538 125! 29.8 18.8 W1 M 4 M 11 2.8 2. 415 31 2
AP#%{ /3= 2,520 AT*#1/3= 3,000 45 72 45 275 1487 47 77 M 17SE 130 /.7 16,2 7.t 45 3 7 1028 B 51832 3
REDUCED MASS NUMBER= 10.05 AP+AT=AC= 43.
50 80 50 3.06 154 49 7.3 37 184 1378 2.6 14.2 W7 T 3 &0 924 8. 52 34 3
INTERACTION RADIUS RINT= 9.10 fm RO= 1.65 fm 55 88 5 3.3% 162 5.2 1.0 39 192 1253 2.2 127 9.9 & 3 6 8200 M 62335 3
6.0 9 60 3.67 1M S.4 b7 42 198 114 18.2 11.4 80.9 N 2 & 8 .97 B. 6 B 37 3
MATTER HALF-DENSITY RADII [fml: 63 104 85 397 174 5.6 b4 M 2035 1040 16,6 10.4 817 102 2 6 7 1,87 B 727738 4
CP= 2.42 CT= 3,05 CT+CP= S5.47 T= 1.35 70 112 70 4.28 183t 5.8 6.2 46 2000 984 15.2 9.6 82.4 110 2 7178 38 72 39 4
EQUIVALENT SHARP SURFACE RADII [fm): 75 120 75 4.58 1895 6.0 50 48 2118 919 141 8.9 8.0 18 2 " 7 L7 4. 8 3 40 4
RP= 2.7 RT= 3.35 8.0 128 80 4.8 1998 42 5.8 50 2152 81 3.1 8.2 8.5 12 2 7 6 1,43 43. 8 BB 41 4
8.5 13 8 520 2018 64 S84 52 281 81 122 7.7 83,9 18 t n” 6 157 4, 9 B 42 4
COULOMB RADII [fmls 9.0 14 90 5350 2077 b6 55 4 2207 T 115 7.2 84.3 143 18t 6 152 49, 9 3% 44 4
RCP= 2,78 RCT= 3.3% RC=RCP+RCT= 6.1t 9.5 152 95 5.81 2AM 4.8 5.3 S 2% 75 10.8 6.8 86 151 1 & 6 1,47 50. 9 38 45 5
BSS-COULOMB FOTENTIAL [MeV]: 10,0 160 100 &.11 2190 6.9 5.2 58 2251 689 10.2 4.4 849 1W 1 8 8 1.42 53.10 3 4b S
VC(r)=1.4384ZP*ZT/r for r3>RC 10.5 168 105 6.42 2244 7.1 5.1 80 270 656 9.7 6.1 &5.8 167 1 88 4 1.3 W10 41 47 5
VE(r ) =VO—K#r#4n for r<RC 1.0 176 111 672 297 7.3 A9 b1 267 626 9.2 5.8 8.4 1B 1 % 5 1.4 98,11 83 48 5
VO= 34,45 MeV K= .11585 n=2,461 1.5 184 116 7.03 2349 7.5 48 & 233 5% 8.8 55 8.6 18 1 9 5 1,31 0.1 M 49 S
VZA(RINT)= 16,4 MeV 120 192 121 7.3 400 7.6 A7 M 17 574 8.4 53 858 191 9% 5 L.28 61,12 & 5.0 6
F1SZI0ON-TKE= 3&. MeV 13.0 28 131 .95 499 2.5 45 &7 B 5 2.7 4.8 84 207 t » 5 L2 67.12 8 51 ¢
ASYMM. FISSION-TKE= 34. MeV €6 24 1M 8.5 20 82 44 70 233 497 7.4 A4S 8.4 2B t 108 $ 147 7213 5t 5.3 6
150 240 151 9.47 26885 &5 42 73 231 439 6.6 A2 8.7 239 t 107 4 L3 T4 M SS 7
LIGUID DROP PARAMETERS: 6.0 256 161 9.78 27714 8.8 41 76 2397 4¥ 6.2 29 8.9 255 1 i 4 1.9 .15 5 57 7
GAMMA= 0,951 MeV/fm#%2 PROX-FACTOR= 14.13 MeV 17.0 272 171 10.39 2860 9.1 4.0 78 2411 406 5.8 3.6 87.1 27N 1 1S 4 105 8. 16 % 58 7
L-RLD= 43 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 19.24 MeV/I¥%2Z 18.0 288 181 11,00 29844 9.3 3.9 61 44 383 5.5 3.4 8.3 207 4 4 102 87.16 62 &0 8
19.0 304 191 1t.61 2% 9.6 3.3 B 435 W2 5.2 3.2 87.4 AB 1 13 4 099 92,17 & &1 8
MASS EXCESSES [MeV/cx*2]: 2.0 320 20112.23 3105 9.8 3.7 86 244 3 49 3.1 8.6 39 112 4 0.9 97.18 67 63 8
PROJECTILE: -4.7 TARGET: -20.6 2.0 400 251 15.28 W76 1.0 3.3 97 482 275 3.9 2.4 88.1 400 0 145 308 1182279 7.0 ¢
COMPOUND NUCLEUS: ~36.9 0.0 480 301 18.34 3813 12,0 3.0 106 2506 229 3.2 2.0 88.4 480 0 182 3 0,77 137. 26 91 2.6 10
FUSION RELATED PARAMETERS: 35.0 S50 3W221.40 4124 13.0 2.3 115 X233 196 2.7 1.7 88.6 560 [ 3 071 150. 29 101 8.2
R-BARRIER= 8.246 fm V(RB)= 146.8 MeV 40,0 680 402 24.45 M4 13.9 2.6 14 BB 172 2.4 1.5 88.8 0 0 1% 3 0,66 166, 3112 8.8
@-VALUE= 11.5 MeV 45.0 720 45227.51 4688 14.7 2.4 1R 245 I3 21 1.3 885 TN 0 23 2 0,62 181 3712 9.3
L-CRITICAL= 32. 50,0 800 502 30.56 4948 5.5 2.3 139 283 137 1.9 1.2 8.0 800 [ 4 2 0.5 201, %012 9.8
# 34 16 0 on 40 Ca 160 on 00 160 on 400
PARAMETERS INDEPENDENT OF HBOMBARDING ENERGY E/u ELAB EDN EINVC ¢ k  ETA  LMAX SOMAR SGFUS GP-(M GP-LP OP-LT EP-OP ET-QT EPOMX ETA’ TAU  E-ER EN-—-EN TP MLT
.0 16 11 047 &1 25 652 0 0 0 180.0 180.0 0.0 0 [ 0 0000 0.0 000 0
ATOMIC NUMBERS: 2ZP= 8. ZT= 2z0. ZC= 28.(Ni) 20 XX B0 M 3T 1.8 O [4 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 O
NEUTRON NUMBERS: NP= 3. NT= 20. NC= 28. 30 48 M 142 197 &3 145 23 90 M7 5.6 483 57.2 3 12 ¢ 27 43 13. 0 0 28 2
40 o 4 1.90 1383 5.0 126 3B 1Mt 1072 42.0 30.3 9.0 57 7 8 18 354 17, 4 15 3.1 3
AP*#1/3= 2.520 AT##1/3= 3.420 45 72 91 214 147 5.3 1.9 37 1609 213 /.6 BT 722 &b 6 52 16 280 9. 5 17 3.2 3
REDUCED MASS NUMBER= 11.43 AP+AT=AC= S&.
5.0 80 57 2.37 154 5.6 113 4 1742 1327 3.0 2.3 A5 05 5 S 15 254 2.5 2 3.3 3
INTERACTION RADIUS RINT= 9.56 fm RO= 1.461 fm S.5 88 63 281 1622 5.9 10.7 44 1851 1408 27.4 19.7 7.3 64 4 5 2B B b2 35 4
60 9% 49 2.85 1694 4.1 10.3 47 194t 1291 4.6 17.7 N7 92 4 5 13219 B. 6 A 36 4
MATTER HALF-DENSITY RADII [fml: 65 14 74 309 1764 6.4 9.9 50 2017 1192 22.3 16.0 78.8 101 3 62 12 206 2. 7 2 3.7 4
ChP= 2,42 CT= 3.59 CT+CP= 4.02 C= 1.45 7.0 112 80 3.32 183t 64 9.5 53 2082 1107 20.4 14.6 79.8 109 3 04 1} L9 N. 7T 28 38 4
EQUIVALENT SHARF SURFACE RADII [fml: 7.5 120 8 356 1895 4.8 9.2 [ 2138 1033 18.8 13.5 0.6 147 3 &% 11 4,8 32. 7 N 39 4
RP= 2,7% RT= 3.85 8.0 128 91 3.80 1988 7.1 8% B 2187 %8 1.5 12,5 81.3 12 2 & 10178 B8 3A A0S
85 13 97 404 2018 7.3 8.4 40 2230 91 163 117 8.9 1M 2 8 10 L7 B 8BV AL S
COULOMB RADII [¢mJ: 9.0 14 103 427 2077 2.5 8.4 63 268 841 15.3 10.9 62.4 142 2 M 10 145 37. 9 M K2 S
RCP= 2,78 RCT= 3.84 RU=RCP+RCT= 4,62 9.5 152 10% 451 23 7.7 8.2 &5 202 815 .3 0.3 828 1N 2 B 7157 4. 9 B 43 5
ESS-COULOME POTENTIAL [MeVi: 100 160 {14 475 219¢ 1.9 8.0 67 233 774 .5 9.7 8.2 15 2 N 9 1.4 4. 9 37 44 &
VC(r)=1,428%2P#IT/r for r>RC 105 148 120 4.99 24 8.t 7.8 69 230 78 128 9.2 8.6 1&b 2 B 9 1.8 43.10 3 45 &
VE(r )Y =VO-Kar%#n for r<RC 1.0 176 126 5.2 2297 83 7.6 7 233 704 12.2 8.7 .9 N 2 m® 8§ 145 85,10 80 46 6
Vo= 48.49 MeV K= .11598 n=2.526 15,5 188 131 5.4 249 85 7.4 73 288 473 11.6 8.3 842 1R 2N 8 L4 47,11 R 47 4
VC(RINT}= 24,1 MeV 120 192 137 570 2400 87 1.3 75 42 M5 1.1 7.9 &5 5%t 1 8 8 1.37 #9.11 83 47 b
FISSION-TKE= 44, MeV 13.0 208 149 6.17 099 9.0 7.0 79 2466 59 10.1 7.2 849 207 i 8 131 S2.12 & 49 7
ASYMM. FISSION-TKE= 6. MeV 140 220 160 665 2594 9.4 47 &2 497 B3 9.3 &7 5.3 3 i 8 7 425 %. 13 48 5.1 7
15.0 200 171 7.42 22485 9.7 &5 8 24 516 8,7 4.2 85,7 239 1 % 7 L2 .13 5t 5.2 8
LIGUID DROP PARAMETERS: 16,0 256 183 7.60 2774 10.0 6.3 &9 2548 484 8.1 5.8 8.0 25 I <] 7 L6 8314 54 5.4 8
GAMMA= 0.952 MeV/fm##2 PROX-FACTOR= 17.31 MeV 17.0 272 194 8.07 2860 10.3 4.1 92 2569 4S5 7.6 S.4 6.2 27 1 9 7 112 462.15 % 55 8
L-RLD= 53 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 16.96 MeV/ZI##2 18.0 288 206 8.5 2944 10.6 5.9 95 2587 40 7.1 5.1 8h4 267 1 % 6 1,08 70.15 38 5.7 8
19.0 308 217 9.02 A2 10.9 5.8 98 2604 407 6.7 4.8 8.6 N3 1 10 6 1,05 73 16 61 5.8 %
MASS EXCESSES [MeV/c#%2): 20,0 320 22 9.5 3105 11.2 5.4 101 2518 387 b.4 4.6 8.8 319 1 103 6 102 TI.A7 &3 60 9
PROJECTILES -4,7 TARGET: -33.0 25.0 400 206 11.87 M26 12.5 5.0 114 2674 % 5.0 3.6 8.5 3N 1 1 509 92.20 74 6.4 1
COMPOUND NUCLEUS: -58.3 30,0 480 M3 14.24 3813 13.7 4é 126 211 B8 42 3.0 8§19 479 1 128 S 0,82 108,24 & 7.2 12
FUSION RELATED PARAMETERS: 3[5.0 560 400 18.62 4124 14.8 4.3 137 2737 2t 3.4 2.5 88.2 560 [ ] 4 0,75 120. 28 %5 7.8
R-BARRIER= &.64 fm V(RE)= 4.8 MeV 40.0 640 457 18.9% M4 15.8 4.0 147 276 1M 3.4 2.7 8.4 M0 ¢ 151 4 0.70 134, 31 105 8.3
Q-VALUE= 20.5 MeV 45.0 72 51421.3b 488 168 3.8 1% 271 {72 2.7 2.0 #8.46 10 0 182 4 0.66 147. 5115 8.7
L-CRITICAL= 33. 0.0 000 371 23.74 4M8 17.7 3.6 165 2782 154 2.5 1.8 8.8 900 [ V3 4 0.62 139. 38124 9.2
NeV/e MV MV — MeVic I/fe — A @b B dey des des MV NV NV — ars MV -tV MeV -
P=PROJECTILE T=TARGET C=CONPOUND OR DINUCLEAR SYSTEM QP-QUARTERPOINT CN<CENTER OF MASS L=LAB BEAM 160
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# 85 16 0 on 56 Fe 160 o 56 Fe 160 on SsFe
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY EL/u ELAB ECN ECNAVC p &k ETA  LMAX SGMAR SGFUS QP-CH GP-LP OP-LT EP-QP ET-QT EPGMX ETA’ TAU E-ER EN--EN TEP MLT
1.0 16 12 042 69 2.7 28 0 0 019001800 00 O0 O 0 0000 O0. 0 0 00 O
ATOMIC NUMBERS: ZP= 8, IT= 26. IC= 34. (Se) 20 X X 08 97 38 B2 0 0 018001800 0.0 O 0 O 0 000 O O 0 0O O
NEUTRON NUMBERS: NP= 8. NT= 30. NC= 38&. 30 8 7 LB 197 47 189 A 682 M3 84 8.7 8.0 B IS 0 42 587 10. 0 0 21 2
40 64 50 1,00 1383 5.4 j6.4 34 1325 973 51,0 40.3 A5 56 8 M 2 358 4. 4 M 24 3
AP*¥%1/3= 2,520 AT**1/3= 3,824 45 72 5 L.87 147 5.8 154 39 1537 450 42,8 R.7 8.6 S 7 8 28 313 15 4 17 25 3
REDUCED MASS NUMBER= 12.44 AP+AT=AC= 72. .
5.0 80 62 208 154 6.1 46 M 1705 1291 3.0 9.0 7.5 4 6 S0 20 281 17. 5 19 2.7 4
INTERACTION RADIUS RINT=10.00 fm RO= 1.58 fm S5 98 48 229 142 6.4 140 48 184 1407 .5 6.5 737 & 5 52 19 25 18 5 21 2.8 4
60 96 75 250 1494 6.7 13.4 52 1955 1803 2.0 2.7 55 92 4 0S4 17 239 N6 B 29 4
MATTER HALF-DENSITY RADII (fml: 65 104 81 2,70 1764 6.9 12.8 55 2051 1402 26,3 20.5 76.9 100 4 56 16 228 22, 6 25 3.0 4
CP= 2.42 CT= 4.12 CT+CP= 6.54 €= 1.53 7.0 t1z 87 2.91 1831 7.2 12.4 9B 2133 1302 4.0 18,7 78.0 109 3 38 iS5 211 23 7 2 32 §
EQUIVALENT SHARP SURFACE RADII [fm): .5 120 93 3,12 1895 7.5 12,0 61 2203 1215 2.0 17.2 70 117 3 %Y 15 200 25, 7 28 3.3 §
RP= 2.78 RT= 4.35 8.0 128 100 3.33 1958 7.7 114 4 2245 1139 20.4 159 /.8 15 3 & 14 .91 2%, 7 0 34 S
8.5 13 106 354 2018 7.9 1.2 &7 28320 1072 19.0 14.8 80.5 13 3 &2 13 1.83 28 8 3 35 ¢4
COULOMB RADII [fmd: 9.0 14 112 3.74 2077 82 109 70 2368 1012 17.8 13.8 8l.1 142 2 M 13 4,76 2. 8 B b6 &
RCP= 2.78 RCT= 4.27 RC=RCP+RCT= 7.05 9.5 152 118 3.95 2N 8.4 106 72 2411 95% 167 13.0 8L.7 150 2 &5 12 1,70 3. 9 M 37 &
EBSS-COULCOMB POTENTIAL [MeVl: 10,0 160 124 4.16 2190 8.6 10.4 75 2M9 911 157 12,2 8.t 158 2 & 12 1.4 33 9 X5 38 b
VC(r)=1.438#P#ZT/r for r>RC 10,5 168 131 4,37 22M 8.8 101 77 484 88 14.9 116 &4 16 2 47 12 1.5 W, 9 37 3.8 7
VE{r ) =VO=-K#r#en for r{RC 1.0 176 137 458 297 9.0 9.9 80 2516 88 4.1 11.0 8.9 74 2 & M 154 35,10 3B 3.9 7
Vo= 58.88 MeV K= .10805 n=2.573 1.5 184 143 4,78 2349 9.2 9.7 82 245 792 13.4 105 8.3 &L 2 N 1.9 .10 I 40 7
VC(RINT)= 29.9 MeV 120 192 149 4,99 400 9.4 95 84 2571 759 12.8 10.0 836 %0 2 71 41 L 3B 10 4 41 8
FISSION-TKE= S$2. MeV 13,0 208 162 5.41 49 9.8 9.1 89 2618 701 1.7 9.1 81 227 73 10 L3 4.1 343 8
ASYMM. FISSION-TKE= 37. MeV 1.0 24 174 5.82 5% 10.2 8.8 93 258 4S5t 10.8 8.4 844 23 1 75 10 1.33 M. 12 & 44 9
15.0 240 187 6,24 2485 10.5 &5 97 2292 &7 10.0 7.8 85.0 239 1 78 9 127 47.13 8 446 9
LIQUID DROP PARAMETERS: 16,0 256 199 6,86 2774 10.9 8.2 100 7R %9 9.3 1.3 &5.3 25 1 8 9 1.23 49.13 50 47 10
GAMMA= 0.946 MeV/fm#*#2 PROX-FACTOR= 18.14 MeV 1.0 272 212 7.07 2860 11.2 7.9 104 2749 53 8.7 &8 85.46 M 1 8 9 418 5214 53 49 10
L-RLD= 67 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 15.460 MeV/Z##2 18.0 208 224 7.49 24 11,5 7.7 107 2772 506 8.2 4.4 85.9 267 i 8 8 115 55.15 55 5.0 10
19.0 04 206 7.9 N2 1.y 25 U1 2793 479 1.8 4.0 861 N3 1 8 8 LIt 5159 521
MASS EXCESSES [MeV/c##2]: 20,0 320 249 832 3105 12.2 7.3 114 B12 45 7.3 57 8.3 319 1 8 8 1.08 &. 16 5% 53 it
FROJECTILE: ~4.7 TARGET? ~61.4 2.0 400 311 10.40 W76 13.4 L4 129 283 W4 5.8 4S5 874 9 i 97 709 7.2 7 5% 13
COMPOUND NUCLEUS: -68.5 30,0 480 373 12.48 3813 149 6.0 143 2930 A3 4.8 37 87.6 4TS 1 105 4 0,8 8423 80 45 15
FUSION RELATED PARAMETERS: 35.0 560 434 14.56 4124 161 5.5 155 2963 200 4 3.2 980 S0 0 113 6 079 97. 2% 90 7.0
R-BARRIER= %.03 fm V(RB)= 30.9 MeV 0.0 40 498 16.44 4414 17.2 5.2 167 2988 227 3.6 2.8 89.2 M0 0 12t 5 0.74 107. 3% 99 7.5
G-VALUE= 2.4 MeV 45.0 720 560 18.72 4498 18.3 4.9 178 3007 202 3.1 2.4 84 TN 0 129 5 0.69 118, 33108 7.9
L-CRITICAL= 45. 0.0 800 62220.80 4948 19.2 4.6 188 3022 182 2.8 2.2 88.6 800 0 1% 5 0.6 126, 3 117 8.3
# 86 16 0 on &3 Cu 160 oa &30 160 on 83 Cu
PARAMETERS INDEPENDENT OF BOMBARLING ENERGY El/u ELAB ECH ECNNC » k ETA  LMAX SGMAR SGFUS QP-CM GP-LP OP-LT EP-OP ET-QT EPOMX ETA’ TAU E-ER EN-—-EN TEWP MAT
1.0 16 13 0.3% o9t 28 35 0 0 018001800 00 O O O 0 000 0. 0 O 00 O
ATOMIC NUMBERS: ZIP= &. IT= 29. 2C= 37.(Rb) 20 R 207 977 3.9 X8 ¢ 0 016001800 00 0 o0 © 0000 O 0 0 00 O
NEUTRON NUMBERS: NP= 8. NT= 34. NC= 42. 30 48 38 L17 1497 48 2.1 18 SH W2 97,5 8.9 4.2 XN 18 N 56 705 % 2 4 20 2
4.0 o 51 1.5 1383 S.4 183 34 1226 887 S6.7 461 81,7 S5 9 43 3t & 12, 4 M4 23 3
AP##%1/3= 2.520 ATe*1/3= 3.979 45 72 87 475 M7 59 10,2 39 140 1083 47.3 382 &b 85 7 M % 33 14 4 16 25 3
REDUCED MASS NUMBER= 12,74 AP+AT=AC= 79.
S0 80 4 1.9 158 42 16,3 M 1647 1239 406 327 89.7 A 6 49 23 295 15. 5 19 2.6 4
INTERACTION RADIUS RINT=10.17 #m RO= 1.56 fm 55 88 70 2.4 142 6.5 1546 49 1799 1367 /.6 W6 722 8 05 N A 249 1. 5 2A 27 4
80 9% 77 2.33 1494 6.8 149 53 1925 173 317 5.4 44 9 S 53 20 248 8 & 2 2.8 4
MATTER HALF-DENSITY RADII [fml: 6.5 104 83 253 1764 7.1 4.3 56 2081 1476 8.6 2.9 5.7 100 & B 18 232 0. & 4 2.9 S
CP= 2.42 CT= 4,31 CT+CP= 6.74 C= 1.55 70 112 8y 272 1831 7.4 13,8 60 212 1371 2.1 209 770 108 4 56 U7 21y 2A. 7 2% 30 5
EQUIVALENT SHARP SURFACE RADII [fml: 75 12 9 2.92 1895 7.6 13.3 63 2200 129 3.9 19.4 M.0 117 3 58 16207 8.7 2 31 5
RP= 2,78 RT= 4.53 8.0 128 102 3.1 198 7.9 1.9 &b 209 U 2L 17,7 M9 1B 3 W 16 L9 N 72 32 4
8.5 13 108 3,30 2018 8.1 125 & 2329 1129 20.6 t6.4 797 183 3 60 15 189 5. 8 N 33 &
COULOMB RADII Lfml: 90 14 115 50 277 8.4 122 72 2383 1066 19.2 15.4 0.4 14t 3 &2 18t 27, 08 X 34 4
RCP= 2.78 RCT= 4.45 RC=RCP+RCT= 7.23 9.5 152 121 3.49 2134 8.6 119 75 431 1010 18.0 14,4 BLO 150 2 & 4 L75 8. 8 B 35 7
BSS~COULOME POTENTIAL [MeV]: 10.0 160 128 3.87 2190 8.8 11,6 77 UM 959 17.0 13.6 BL5S 1B 2 M 13 1469 3. 9 B b 7
VC(r)=1,438%2F*2ZT/r for ¢>RC 105 168 134 4,08 2244 9.0 1.3 80 2512 914 6.1 12.8 82.0 146 2 65 13 L83 3. 9 B 37T 7
VC () =VO-K#p##n for r<RC 11,0 176 140 4,28 2297 9.3 1.0 82 2548 672 15.2 12.2 824 14 2 6 13 1.58 3 10 I 38 7
Vo= 63.90 MeV K= .10393 n=2.599 1.5 184 147 447 2209 9.5 10,6 65 2060 &34 4,5 114 82,8 182 2 & 12 1.4 3,10 3B 3.9 8
VC(RINT)= 32.8 MeV 12,0 192 153 4,87 2400 9.7 10.5 87 209 799 13.8 11.0 8.1 1% 2 68 12 1,50 5. 10 &0 4.0 8
FISSION-TKE= 56. MeV 13.0 208 166 S5.05 2499 10.1 30.1 92 2661 738 12.4 10.1 83.7 206 2 70 1 1.42 38. 11 42 41 B
ASYMM. FISSION-TKE= 38. MeV 14.0 24 179 S.44 259 10.4 9.9 9% 2705 485 114 9.3 8.2 223 t 72 11 1.3 .12 45 43 9
15.0 240 191 5.83 2685 10.8 9.4 100 2744 439 10.8 8.6 846 239 1 74 10 1.30 43,12 &7 44 9
LIQUID DROP PARAMETERS: 1.0 256 204 422 2774 11,2 9.1 104 2777 599 100 8.0 85.0 255 t % 10 1.5 45.13 49 46 10
GAMMA= 0.945 MeV/fma#2 PROX-FACTOR= 18.43 MeV 12,0 2712 217 b.61 2860 11.5 8.9 108 2806 564 9.4 7.5 853 0t 1 7% 10 1.2 48 14 51 47 10
L-RLO= 72 (ROTATING LIQUID DROFP LIMIT)
STIFFNESS PARAMETER C= 15.22 MeV/Z#x2 18.0 288 230 7.00 2944 11.8 8.6 111 2833 333 8.8 7.1 8.6 287 1 8 9 147 %.15 54 48 11
19.0 04 202 7.3 2% 12.2 8.4 115 268 S05 8.3 4.7 85.8 N3 1 8 9 L.13 5615 5 50 i
MASS EXCESSES [MeV/cx#21: 2.0 320 25 7.7 3105 125 8.2 118 2877 479 7.9 6.3 8t 39 1 8 9 1.10 5.1 % 5.1 12
PROJECTILE: -4.7 TARGET: -465.2 25.0 400 319 9.72 3476 14.0 7.3 134 2956 383 6.2 5.0 869 399 [ ] 8 0.97 67.19 &8 5.7 14
COMPOUND NUCLEUS: -72.1 0.0 490 3\ 11,66 WII 153 67 149 W08 3P S 41 814 AT 1 9 708 7.2 7 62 16
FUSION RELATED PARAMETERS: 35,0 S M7 13.41 MM 365 6.2 162 045 24 44 35 018 5% I o106 4 081 892 97 4.7
R-BARRIER= 9.18 fm V(RB)= 33.9 MeV 4.0 40 5101555 4414 17.7 5.8 174 73 239 3.8 3.0 881 M0 0 113 4 075 9.2 9% 7.2
G-VALUE= 2.2 MeV 45.0 720 5417.50 4688 18,7 5.4 165 M 213 3.4 2.7 €63 70 0 (20 6 0.71 109, 2105 7.6
L-CRITICAL= 48, 50.0 800 438 19.44 4948 19.7 5.2 195 31 191 3.0 2.4 €85 800 0 126 5 0.67 117. 3B 114 8.4
WeV/u NV MV — MeVic 176m  ~ & b sb des des des MoV NV HeV  — nrs HeV -HeV- MV —
PePROJECTILE T=TARGET C=CONPOUND OR DINUCLEAR SYSTEM QP=QUARTERPOINT CM=CENTER OF MASS L=LAB BN 160
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# 87 16 O on 92 Mo 1606 on 2K 166G on 92 Ne
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY ELl/u ELAB ECH ECN/VC » k ETA  LMAX SGMAR SOFUS OP-CM OP-LP OP-LT EP-OP ET-OT EPOMX ETA’ TAU E-ER EN—EN TENP MAT
1.0 16 14 0,30 49 3.0 529 0 0 0180.0180.0 0.0 O e 0 0000 0.0 000 0
ATOMIC NUMBERS: ZP= 8. 27= 42. IC= 50.{(Sn) 20 R 27 06l M 42 N4s 0 0 0180.01%.0 00 0 & 0 000 0 0 0 00 O
NEUTRON NUMBERS: NP= 8. NT= 50, NC= 5&. 30 48 4 09 HY 52 05 0 0 061900180 00 ¢ 0 0 0000 0.0 0 00 O
40 M 55 1,20 1383 4.0 265 27 481 4% 9.4 NS 453 4 164 I 258 9 3 1218 3
AP##1/3= 2.520 AT##1/3= 4.514 45 72 4 1,35 17 43 249 B L0 T05 T0.9 62.0 4.6 60 12 42 48 44 0. & 14 2.0 3
REDUCED MASS NUMBER= 13,463 AP+AT=AC=108.
S0 80 48 1.52 154 &7 2.7 42 121 9% 9.4 51.3 0.5 0 10 46 4t 373 il 4 17 2.1 4
INTERACTION RADIUS RINT=10.7% fm RO= 1.53 fm 55 88 B 1467 2 7.0 2.6 47 1511 i1 S0.8 43.9 M6 80 8 4 B 328 13, 5 19 2.2 4
60 96 8 1.82 169 7.3 2.6 3 1694 1264 M6 3.4 817 & 7 0% R 2% S 22235
MATTER HALF-DENSITY RADII [fm]: &5 104 89 1,97 1784 7.6 20.0 57 1048 193 9.8 342 700 98 & 52 0 272 15 6 2 24 S
CP= 2.42 CT= 5.00 CT+CP= 7.43% T= 1.63 7.0 112 9% 212 1831 7.9 20.0 62 1979 1503 38.0 30,9 720 107 5 SA 7 25 b b 4 25 5
EQUIVALENT SHARF SURFACE RADII Cfmd: 7.5 120 102 2,27 1895 8.2 19.3 &b 203 1507 2.8 W1 7.6 US 0SS5 % 23} 4. 1 B 26 b
RP= 2.78 RT= 5.20 8,0 128 109 243 198 8.4 187 69 2192 143 N.2 5.8 4.9 1A 4 56 A M 8.7 W 27 ¢
85 13 116 2.5 22018 8.7 181 73 280 139 279 8.9 760 1 4 7 B 243 19. 7 B 2.8 7
COULOMB RADIY [fmls 9.0 1M 123 2,73 2077 8.9 1.6 76 2357 156 2.0 2.2 7.0 M 4 S8 2 204 XN. 8 2 29 7
RCP= 2.78 RCT= 5.08 RC=RCP+RCT= 7.34 9.5 152 129 2,88 2134 9.2 1.2 80 2427 1189 4.3 2.8 779 14 3 0% A 195 20 8 30 30 7
BSS-COULOME POTENTIAL [MeV]: 10.0 160 136 3.03 2190 9.4 18,7 83 2489 1130 2.8 195 7.6 157 3 60 20 1.8 2 8 R 3L 8
VC(r)=1,43842F*IT/r for r>RC 105 168 143 3,08 224 9.7 18,3 8 2545 1076 21.5 18.4 7.7 WS 3 81 20 481 A 9 B 34 8
V) =VO-K&ra¥n for r<RC U0 176 150 3./ 297 5.9 16.0 89 2597 1027 20.3 17.4 W8 1723 3 82 19 LTS5 24 9 U 32 8
V0= B4.20 MeV K= ,0861é =2.704 1.5 188 1S 39 K 10.1 156 92 A3 93 19.3 16,5 0.3 181 3088 18 LW BB u3 9
VC(RINT)= 45.0 MeV 120 192 164 3.64 2400 10.3 15.3 94 2686 942 18.4 15.7 %0.8 1% 2 43 18 145 26,10 3b 34 9
FISSION-TKE= 78. MeV 13.0 208 177 3.94 2499 10.7 14,7 100 2761 849 16.7 143 8t.6 206 2 &5 17 156 8.0 I 35 ¢
ASYMM. FISSION-~TKE= 42. MeV 140 220 191 424 259% 11.2 14t 105 2826 907 15.4 131 82.3 222 2 4 16 149 .10 M 3T 10
15.0 280 204 4.5 2485 1.5 13.7 110 2881 753 142 121 8.9 238 2 48 15 1.42 32 12 43 38 1t
LIQUID DROP PARAMETERS: 16.0 256 218 4.85 2774 11.9 13,2 114 2930 706 13.2 1.3 3.4 254 2 8 15 L3 .13 85 39 U
GAMMA= 0.942 MeV/fmu#2 PROX-FACTOR= 19.33 MeV 17,0 272 232 5.15 2860 12.3 1.8 119 2973 464 12.4 10.5 83.8 200 2 70 M4 L3 3.3 47 A1 12
L-RLO= 32 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 14.24 MeV/Z##2 18,0 288 245 5.46 2944 12.6 12,5 128 30ti 428 (1.6 9.9 84.2 287 H 72 M4 L27 B 14 4 A2 12
19.0 304 259 5.7 26 13.0 121 127 3045 594 10.9 9.3 845 N3 {73 1312 #0145 43 13
MASS EXCESSES [MeV/c#%21: 2.0 320 273 6,06 305 13.3 1.8 131 A% 5 10.3 8.8 84.8 3UY 174 13 1,19 42,15 S3 A4 13
PROJECTILES ~4,7 TARGET: -87.5 25.0 400 34t 7.58 3476 14.9 10.6 149 3192 452 8.1 6.9 85.9 39 1 80 11 1,04 50.18 &3 5.0 16
COMPOUND NUCLEUS: -83.0 0.0 480 409 9.09 W13 16.3 9.7 166 3W8 36 6.7 5.7 6.7 49 {8 10 0.94 50. 2 T2 S.4 18
FUSION RELATED PARAMETERS: 3.0 560 477 10.61 M4 17.6 8.9 180 323 32 57 4.8 8.2 59 1 9% 908 8.2 8 59
R-BARRIER= 9.468 tm V(REB)= 44,6 MeV 40,0 640 OS85 12,13 414 18,9 8.4 194 33 282 49 4.2 825 &% % %080 75.28 8 63
HA-VALUE= ~7.3 MeV 5.0 70 SI313.44 488 .0 7.9 N7 DY 51 44 37 8.8 TNY I 9 8075 8.3 97 &7
L-CRITICAL= Sé&, 50.0 800 481 15.16 4948 21.1 7.5 29 420 2 39 3.3 88.0 800 0 104 8 0.71 9. M5 7.1
FHERBERE R RR RN RR S50 W 3E B0 63
# B2 16 0 on 108 A9 160 on 108 Aw 160 on 108 fe
PARAMETERS INDEPENDENT (F BOMBARDING ENERGY B/v 6148 EIN EOMW ¢k ETA  LNAX SOMAR SOFUS OP-OM QP-LP OP-LT EP-OP ET-QT EPQMX ETA’ TAU  E-ER 5N TP MAT
1.0 16 14 028 691 3.0 59.2 O 0 019001200 06 0 0 0 0000 0. 0 0 0.0 ©
ATOMIC NUMBERS: ZP= 8. 2T= 47. ZC= 55.(Cs) 20 32 28 057 97 43 49 0 0 0180.01%.6 00 0 ¢ 0 0000 0 0 0 00 O
NEUTRON NUMBERS: NP= &, NT= 41. NC= 69. 30 #8 42 085 1197 53 3#2 0 0 018001800 00 0 O 0 0000 O 0 000 0
40 M S L4 108 b1 2946 2B 491 2721041 954 3.0 4 18 3% & 7.4 6 3 11 L7 3
AP#%1/3= 2,520 AT#%1/3= 4,762 45 72 &3 128 1467 65 2,9 3B 875 565 80.2 Y.t 499 9 13 A1 &0 5.05 9. 4 14 1.8 4
REDUCED MASS NUMBER= 13,74 AP+AT=AC=124.
S0 9 70 142 19 68 2.5 M 119 8% 640 .7 5.0 69 11 45 9 430 0. 4 16 2.0 4
INTERACTION RADIUS RINT=11.02 m RO= 1.51 fm 55 88 T7 4.5 12 7.4 252 47 1426 1041 56.3 #9.8 81,8 B ¢ 47 #2315 it 5 18 24 S
60 96 84 1,70 149 7.5 4.2 53 1832 1212 49.2 43.4 54 & 7 4 337 2. 5920225
MATTER HALF-DENSITY RADII (fml: 65 104 91 1.85 1764 7.8 2.2 58 1805 1356 4.7 3.4 681 9 & 51 3/ 289 3. 4 21 2.3 §
CP= 2.42 CT= S.32 CT+CP= 7.75 C= 1.6&7 7.0 112 98 1,99 1881 8.4 22.4 63 1953 1480 39.4 345 70.3 106 6 53 32 267 14 6 23 2.4 b
EQUIVALENT SHARP SURFACE RADIT Cfm): 7.5 120 105 2,13 1895 8.3 21,6 47 2000 1567 35.8 3.4 721 UMS 05 S4 W 2.5 15 7 24 25 &
RP= 2.7% RT= 5.50 8.0 128 1Y 2,27 1998 8.4 220.9 M 2% 153% 3.8 8.8 736 123 5 S5 28 2% 156 7 B s 7
8.5 13 118 2.4 218 89 20.3 75 229 M5 2.3 2.6 7.8 132 4 S 27 228 7. 7 2 Ub 7
COULOMB RADIT L¢ml: 9.0 144 125 2.5 2077 9.4 19.7 79 2378 1385 M.2 4.7 75.9 140 4 57 26 213 17. 8 8 2.7 8
ROP= Z.76 RCT= 5,34 RC=RCP+RCT= §.12 9.5 152 12 270 2134 9.4 (9.2 82 2456 1293 26.3 .0 76.8 148 4 S8 24 2.04 8. 8 29 2.8 §
H3S-COULOME POTENTIAL [MeV]: 10.0 160 139 2.84 9% 9.6 187 95 262 129 4.7 2.4 7.6 157 3 59 2B 1.9 19. 8 31 2.9 8
VC(e)=1.438%ZP%2T/c for r>RC 0.5 148 14 2.9 2 9.9 18.3 99 2569 1120 2.3 20.3 .4 165 3 W 2 1,8 0. 9 R .0 ¢
VL y=VO—K#r##n for r{RC 1.0 176 1S3 3,02 2297 101 (7.9 92 2647 1417 2.0 19.2 79.0 173 3 &0 22 1.B2 2. 9 38 3.0 9
Vo= 20,95 MeV K= ,07967 n=2,733 1.5 184 140 3,27 2349 10,3 175 95 2699 1048 20.9 18.2 9.6 181 38 A LT 2009 B A1 9
VC(RINT)= 4%.1 MeV 12.0 192 187 241 2000 10.6 17.1 98 2747 1024 19.8 7.3 80.1 189 3 42 20 171 23.10 B 32 10
FISSTON-TKE= 87. MeV 13.0 208 181 3.47 2099 11.0 144 103 2832 M5 181 5.8 8.0 2206 2 43 {9 .62 24.10 I 13 U
ASYMM. FISSION-TKE= 43. MeV 4.0 224 195 3.97 259 1.4 (5.8 109 2905 877 16.4 4.5 8.7 22 2 M« 18 1.54 26. 11 39 3.4 11
15.0 240 200 4,26 285 11.8 153 114 2587 819 153 134 8.3 2® 2 &% 17 LA B.12 &2 36 12
LIGUID DROP PARAMETERS: 16,0 256 223 4.54 2774 12.2 14.8 119 N2 748 14.2 2.4 829 24 2 &7 17 LM 3. 12 M 37 13
GAMMA= 0,930 MeV/fmexz PROX-FACTOR= 19.44 MeV 1.0 272 237 4.83 2860 12.6 14.4 123 W71 72 13.3 (1,4 B34 20 2 48 16 135 31. 13 4 3.8 13
L-RLO= 88 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 13.95 MeV/Z#%2 18.0 288 251 S5.11 294 12.9 14.0 128 3113 82 12.5 10.9 83.8 28 2 & 16 L3 B4 48 39 W
19.0 308 265 5,39 3026 13.3 13.6 132 3152 &4 1L7 10,2 841 303 1 70 15 1.27 3A. 4 50 40 15
MASE EXCESSES [MeV/cxx2]t 200 320 29 5.8 305 3.4 13.2 1% 366 614 111 9.7 845 MY 17t 15 123 3.15 51 42 15
PROJECTILE: ~4.7 TARGET: ~-87.6 25,0 400 348 7.10 3476 15.2 11.8 1% 17 491 87 b .4 I 1 7 13 107 4418 & 47 18
COMPOUNL NUCLEUS: -81.6 0.0 490 418 8,52 13 14,7 10.8 173 M3 409 1.2 6.2 B4 AP 180 12 097 S2.21 & 5S4 20
FUSION RELATED PARAMETERS: 35.0 540 468 9.94 4124 18.0 10.0 188 M5 3B/ A1 5.3 8.0 559 1 8 11 0.8 5924 78 S5
R~BARRIER= 2.92 fm V(RB)= 50.8 MeV 40,0 &0 557 11,3 4414 19.3 9.4 203 310 N7 5.3 4.6 8.4 & 1 88 10 0.82 &b 27 86 5.9
2~VALUE= ~10.7 MeV 45.0 720 6271278 M8 204 8.8 216 346 273 47 At @7 N9 1 92 9077 73, 3% M b3
L~-CRITICAL= S5%. 50.0 800 497 14.20 4948 21.4 8.4 229 B A5 4.2 3.6 8979 800 0 9 9 073 79. B0t 4.7
MelV/e MV MV — MeV/c IMa  — K sb mb des des des  MeV MV MeV  — nes NV Mol NV —
P=PROECTILE T=TARGET C=COMPOUND OR DINUCLEAR SYSTEN QP=QUARTERPOINT CHCENTER OF MRSS L=LAB BEAM 160
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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 Ce 160 oa 140 Ce 160 on 140 Co
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY B/v EAB EN ENWC » k ETR LMAX SOMAR SGFUS GP-CM QP-LP CP-LT EP-OP ET-OT EPOMX ETA’ TAV  E-ER DN-—~EN TEP MAT
.0 18 14023 MM 1 B O 0 0 180.0 1800 0.0 O 4 [ 0000 0.0 000 0O
ATOMIC NUMBERS: ZIP= 8. ZT= 58. IC= &6, (Dy) 20 R 204 9 A4 5] 0 0 0 1800 10,0 0.0 0 0 0 000 0 0 000 0
NEUTRON NUMBERS: NP= 8. NT= 82. NC= 90. 30 48 407 U7 54 2 0 0 0180.0190.0 00 0 o [ 0000 0, 0 000 0
40 o 57 0,99 1383 63 3BS 0 O 0 160.0 (80,6 0.0 O 4 0 00600 0 ¢ ¢ 00 0
AP##1/3= 2.520 AT##1/3= 5.192 A5 72 &5 101 17 b7 WA 2% M7 B41100103.6 30 54 18 39 109 7.7 N 3 12 1.5 4
REDUCED MASS NUMBER= 14.346 AP+AT=AC=154.
50 80 72 L4 154 7.0 327 I B0 547 659 9.4 471 b6 14 43 75 533 8 4 15 1.4 4
INTERACTION RADIUS RINT=11.48 fm RO= 1.49 fm 55 88 79 1.3 1622 7.4 312 43 1141 602 714 5.4 543  T7 Mt 47 81 431 9. 5 17T L7 S
60 9% 8 1.48 1694 7.7 B8 S0 198 1015 4.3 By W3 & 9 & 52372 10. 51818 5
MATTER HALF-DENSITY RADII [fml: 6.5 104 93 141 1764 B.0 287 56 1615 1195 339 48.9 &3.1 % 8 SI & 3R 10. 620 19 &
CP= 2.42 CT= 5.87 CT+CP= 8.30 C= 1.72 7.0 112 101 1,73 163t 8.3 27.6 42 16801 1M9 4B 43.b 8.0 105 7 % 8302 462020 8
EQUIVALENT SHARP SURFACE RADII (fml: 7.5 120 108 1.5 1895 8.4 26,7 47 1961 1483 43.5 3.3 8.3 14 & 53 280 12 6 B3 21 7
RP= 2.78 RT= 6.04 80 12 15 1.9 1938 8.9 5.8 72 2101 1600 39.7 ¥/ 70.2 123 S S5 ;2 12, 7 N 22 8
8.5 136 122 2.10 2018 9.2 25.1 76 224 1627 3.5 R.9 7.8 13t 5 %5 B2k 137523 8
COULOMB RADII (fmls 9.0 14 12 2.2 277 9.4 4.4 80 2334 157 338 N5 73.1 140 4 5% B 2R M7 %23 8
RCP= 2.78 RCT= 5.82 RC=RCP+RCT= 8.60 9.3 152 136 2.3 2N 9.7 287 64 4R M% 3.5 8.3 4.3 148 4 5 A 22 15 82824 9
BSS~COULOMB POTENTIAL ([MeV]: 10.0 160 18 2,47 21%0 9.9 23,1 88 2520 138 2.4 2.5 5.3 156 4 S8 0 213 15 8 29 25 ¢
VC(r)=1.438%IP*#2T/r for r>RC 10.5 148 151 2.99 224 10.2 225 92 2599 1317 2.7 4.9 762 184 4 % 2% 204 15 8 0 26 10
VC(r )=VOo-—Ksrexn for r<{RC Lo 176 1% 2,72 297 164 22,0 93 2671 1257 26,1 8.5 7.0 113 3 ¥ B L9 7.9 3 2.4 10
Vo= 105.34 MeV K= 06753 n=2.797 1.5 184 185 2,84 2349 10.7 21.5 98 2737 1202 4.7 2.2 77.7 {81 3 & 27 L% 18 9 R 27T 1
VC(RINT)= 58.1 MeV 120 192 172 2.97 24000 10.9 20,1 102 2797 1152 23.4 211 78.3 189 3 &0 2 1.84 18. 9 33 2.8 1
FISSION-TKE= 109. MeV 13.0 208 187 321 499 1.3 20,3 108 2904 1084 20.3 19.1 9.4 25 3 2 24 LM 220.10 35 2.9 12
ASYMM. FISSION-TKE= 46. MeV 4.0 224 201 3.46 2594 11.8 19,5 114 2995 988 19.5 12.5 80.3 222 2 8 2B LS A1 3 30 13
. 15,0 200 215 371 2485 12.2 18,9 119 W7 92 18.0 141 81,0 238 2 4 2 LY B ¥ 3R
LIRUID DROP PARAMETERS: 16,0 256 230 3.95 2774 12.6 18,3 125 3142 84 14.7 150 8.7 24 2 85 A 15 2412 4 33 U
GAMMA= 0.912 MeV/fm##2 PROX-FACTOR= 19.465 MeV 1,0 272 244 4,20 2850 12,9 17,7 130 3208 813 15.4 140 822 270 2 s 20 L4 2513 43 3.4 15
L~-RLD= 88 (ROTATING LIQUID DROFP LIMIT)
STIFFNESS PARAMETER C= 13.354 MeV/Zxx2 18,0 288 258 445 29M 13.3 17.2 135 157 78 144 (3.1 8.7 28 2 &4 20 139 2613 45 3.5 1
19.0 304 273 4.69 3026 13.7 16,8 139 35 728 137 (2.3 8.1 W2 2 8 19 LM R A 316
MASS EXCESSES [MeV/c##212 20,0 320 287 4.9% 3105 14.0 16,3 144 I8 691 12.9 1.6 835 319 1 8 18 L0 214 8 3.7 17
FROJECTILE: ~4.7 TARGET: -88.2 25.0 400 399 4,18 M6 15,7 146 145 /12 553 101 9.1 849 3w 72 16 L13 36,18 57 A2 20
COMPOUND NUCLEUS: -70.3 0.0 430 43t 7.4 W13 17.2 13,3 184 2A 41 83 7.5 6.8 49 1 75 14 .02 2.2 & 46 24
FUSION RELATED PARAMETERS: 3/.0 S0 503 8.45 4124 186 12,3 201 U9 W5 7.0 6.3 85 559 1 79 13 0.93 48. 24 73 5.0
R-BARRIER=10.33 fm V(RB)= 60.1 MeV 40.0 0 574 9.88 MI4 19.9 15,6 216 T MUS A1 55 8.9 &% 1 & 12 0,87 83. 2 8 53
G-VALLE= ~22.6 MeV 45.0 720 54 1112 W63 211 109 231 31 N7 S.4 49 8.3 N9 1 & 1108l 9 29 & 57
L-CRITICAL= &35, 0.0 800 718 12,35 4948 2.2 10.3 244 3837 276 4.8 43 8.6 T 1 8 11 077 45.3 9% 6.0
# 70 16 0 on 154 Sm 160 on 154 Sa 160 on 154 Sm
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY /v ELAB EOX EQWVWC »  ETA WX SOWR SGFUS GP-CN QP-LP GP-LT EP-QP ET-OT EPQMX ETR’ TAU  E-ER EN—EN TEP MAT
1.0 16 16 024 1 32 Ty O ¢ 0 180.0 180.0 0.0 0 0 0 00600 0.0 000 O
ATOMIC NUMBERS: ZP= 8. IT= 62. IC= 70.(Yb) 20 R 2 047 9 45 /2 0 0 0 180.0 180,0 0.0 [ 0 0 0000 0 0 000 0
NEUTRON NUMBERS: NP= &. NT= 92, NC=100. 30 4 43071 U9 S5 &1 0 0 0 180.¢ 180.0 0.0 0 0 [} 000 0.0 000 0
40 4 38 0.9% 1383 43 Iy 0 0 0 180.0 180.0 0.0 0 o 0 0000 0 0 000 0
APx#1/3= 2.520 AT#%#1/3= S.360 45 T2 65 1.07 147 67 388 19 289 1091244 119,2 7.8 53 19 3B M7 1005 7. 3 12 1.5 4
REDUCED MASS NUMBER= 14.49 AP+AT=AC=170.
S0 80 72 1.9 158 7.1 349 33 704 444 4.0 681 430 &5 15 43 88 59 7. 4 M4 16 S
INTERACTION RADIUS RINT=11.46 ¢m RO= 1.4& fm 5.5 88 80 1,30 162 7.4 X3 42 103% M TNY NSS4 % 12 & 49 4487 8 05 16 LT &
60 9 87 1,82 14694 7.8 31.9 49 1316 947 &5.8 60.6 S7.1 B 10 49 59 3.9 9. S5 18 1.8 &
MATTER HALF-DENSITY RADII C[fml3 65 104 94 1,54 1764 8.1 N4 S 1550 114 S2.4 S2.8 4.2 % 8 51 5235 9 519 t9 7
CP= 2.42 CT= 6,09 CT+CP= 8,51 C= 1.73 7.0 112 101 1.66 1831 8.4 205 62 1790 1307 5.2 4.9 .4 105 7 52 47 317 10. 6 2t 20 7
EQUIVALENT SHARP SURFACE RADII [#ml: S 120 109 178 1895 8.7 2.5 47 192 140 46,2 42.2 4.9 14 6 53 4329 1, &6 221 8
RP= 2.78 RT= 4.25 8.0 128 116 L9 198 9.0 2.4 72 2073 157 420 B4 5.0 12 & 54 0271 1.7 2822 8
85 13 123 2.0t 2018 9.2 268 74 206 1487 38.4 %¥.2 70.7 13 5 & 33B2a% 12785 22 9
COULOMEB RADIT [fm): 9.0 14 130 2,13 277 9.5 26,0 8] 2224 1400 ¥K.7 2.5 721 1% 5 5% 3% 24 13 7 2% 23 9
RCP= 2.78 RCT= 4.00 RC=RCP+RCT= 8.78 9.5 152 138 2.5 214 9.8 B3 & 42 15é W2 N.2 734 48 4 57 N 2% 18 877 24 1O
BSS-COULOME POTENTIAL [MeV]: 10.0 160 145 2.37 2190 10.0 24.7 89 2524 1440 311 28.2 745 1S 4 5% 2 219 4 8 28 25 10
VC(r)=1.438%ZFP#ZT/r for r>RC 10.5 168 152 2,49 2244 10.3 241 93 2609 1372 29.2 26,5 75.4 144 4 58 31 211 15 8 2 25
VC{r)=V0O-K%r##n for r<RC 11.0 176 199 2,61 2297 10.5 23.5 96 2687 1307 27.5 25.0 78.3 173 3 5 W 208 45 9 30 2.6 1
Vo= 110.11 MeV K= .06356 n=2.816 1.5 184 167 2.73 2249 10,8 23,0 100 2758 1252 2.0 23.6 77.0 181 3 60 22 1% 16 9 31 27 12
VC(RINT)= 4£1.2 MeV 12,0 192 174 2.80 2400 110 22,5 103 2823 1200 24.} 2.4 7.7 189 3 0 2B L8 1709 R 27 12
FISSION-TKE= 117. MeV 130 206 183 3.08 2499 114 21.7 110 2938 1108 22.4 20.3 78.8 205 3 8 2% 178 1810 4 2.8 13
ASYMM. FISSION-TKE= 47. MeV 140 24 203 332 M 1.9 20,9 116 0N 1025 20.5 1846 7.8 22 2 & B 168 B U1 B 3.0 14
15.0 240 217 3.56 2685 12,3 20,2 121 3121 960 18.9 (1.1 80.4 2% 2 63 4 161 231 38 31 15
LIGUID DROP PARAMETERS: 16,0 25 22 3.79 2774 12.7 19.5 127 3195 900 2.5 (5.9 81.3 2M 2 M4 2B 1L 22,12 W 3.2 16
GAMMA= 0.899 MeV/fm##2 PROX-FACTOR= 19.58 MeV 17.0 272 24 4.03 2860 13.1 18,9 132 3260 647 14.3 14.8 818 270 2 8 2us B.13 8 3317
L~RLD= @8 (ROTATING LIGUID DROP LIMIT)
STIFFNESS FPARAMETER C= 13.42 MeV/ZI#x%Z 18.0 280 2% 4.7 2944 13.4 18.4 137 3318 800 15.3 13.9 82.4 286 2 6 21 .42 2413 M 34 18
19.0 04 25 4.50 302 13.2 17,9 J42 B0 758 14.4 13.0 €2.8 N2 2 6 22 137 2634 & 3.5 18
MASE EXCESSES [MeV/c#¥21t 2.0 0 29 4.74 3105 14.2 7.5 147 M7 70 136 12,3 8.2 318 2 87 2013 2.4 47 3619
PROJECTILE? -4.7 TARGET: -72.1 25.0 400 362 5.93 3476 15.9 15.6 169 3593 524 10.6 9.6 87 3% 1 71 17 L6 B.17 % 40 2
COMFOUND NUCLEUS: -59.4 0.0 480 435 7.1 3813 7.4 14,3 188 M1 480 87 7.9 8.7 4% i 74 15 104 38. 20 o4 4.4 2%
FUSION RELATED PARAMETERS: 35.0 560 507 8.30 4124 18,8 13.2 205 3IA M1 74 47 863 B 1 77 1409 4.8 72 4.8
R-BARRIER=10,50 fm V(RB)= 63.2 MeV 40,0 440 580 9.48 4414 20,0 12,3 221 WF 30 LA 5.8 85,8 &9 1 80 13 0.88 #.2 79 5.1
Q-VALUE= ~17.2 MeV 4.0 720 652 10,67 4688 21.3 11,6 23 3905 320 S8 S0 67.2 M9 1 8 12 0.3 .29 8 55
L-CRITICAL= &7, 0.0 800 725 11.85 4948 22.4 11.0 250 3944 288 5.0 4.6 87.5 799 1 8 12 0.7 9. 9 5.8
NeV/u MV MV — NeV/c In — X b o dey des des MV MV MV — ops MV V- NV —

P<PROECTILE T=TARGET C=COMNPOUND OR DIMUCLEAR SYSTEM QP=QUWRTERPGINT CMeCENTER OF MSS L=LAB BN 160
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

4%

# 91 16 0 on 1465 Heo 160 on 165 He 160 oa 165 Heo
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/s ELAB ECM ECWVC » k  ETA  LWAX SGMAR SGFUS OP-CN QP-LP QP-LT EP-OP ET-O7 EPOMX ETA’ TAU E-ER EN—EN TEWP MUY
1.0 16 15 0.22 691 32 844 O 0 0 180.0 180.0 0.0 [4 0 [4 0000 0.0 000 0
ATOMIC NUMBERS: ZP= 8. ZT= 67. IC= 75.(Re) 20 32 29048 M A4S BT O 0 0 180.0 380,0 0.0 0 0 4 0000 0.0 0400 0
NEUTRON NUMBERS: NP= 2. NT= 98, NC=10é4. 30 48 4 04 N9 55 487 o 0 0 190,0 180.0 0.0 [ 0 ¢ 0000 00 000 O
40 o 9B 0.89 1383 &4 422 O 0 0 180.0 180,0 0.0 [ 0 [4 0000 00 000 0
AP#*#1/3= 2.920 AT##1/3= 5.48S 45 72 64 100 1467 68 H.8 5 2 01667 165.3 6.6 49 23 3% WA 0. 3 11 1.4 4
REDUCED MASS NUMBER= 14.%5% AP+AT=AC=181.
$.0 80 73 112 156 7.1 3.7 27 485 20410881034 /6 63 17 42 M7 7.3 1 4 405 4
INTERACTION RADIUS RINT=11.80 fm RO= 1.47 fm 5.5 8 80 1,23 162 7.5 3.0 3B 650 562 87.0 8.5 4.5 75 13 4 64 52 8 4 15 1.6 5
60 % 88 1.3 1M 7.8 U5 4 1152 811 73,3 8.1 S3.4 85 11 49 48 433 8 5 17 L7 &
MATTER HALF-DENSITY RADII L[fm): 65 104 95 LAS 1764 8.1 X 53 407 102 &3.4 58,8 %82 %5 9 SI B 3AIWB 9% 51918 b
CP= 2.42 CT= 4.25 CT+CP= 8.47 C= 1.75 7.0 112 102 1,5 1831 8.4 31.9 40 1624 1202 56,2 5.9 619 104 8§ 53 53 33 0. 6 2 1.9 7
EGUIVALENT SHARP SURFACE RADII (#ml: 7.5 120 109 1.67 1895 8.7 0.8 65 1812 1398 50.5 4.5 648 113 7 S 49307 10. 6 2 1.9 7
RF= 2.73 RT= 6.41% 8.0 128 117 179 1958 9.0 29.8 71 1976 95 45.8 421 611 12 6 B K528 1.7 B 20 8
8.5 135 124 1.9 22018 9.3 2.9 75 2421 1616 4.0 8.5 .0 1% 6 S 42 266 1L T M4 2.1 8
COULOMEB RADII [+ml: 9.0 144 13t 2,01 277 9.4 281 80 249 1645 B.8 B.5 70.6 139 5 5 4 251 12 75 22 9
RCP= 2.7& RCT= 4.15 RC=RCP+RCT= 8.93 9.5 12 13 212 A% 9.8 27.4 8¢ 234 159 340 33.0 2.0 147 3 5% 38238 1382 22 9
BSS-COULOMB POTENTIAL [MeVI: 10.0 180 146 2,23 2190 §0.1 28.7 98 2467 1481 .6 W.8 73.2 156 4 58 3 2277 138 B 23 10
VCir)=1.438%2FP+27/r for r>RC 10.5 168 153 2.3 224 10.3 28.0 92 2560 1410 31.5 28.8 4.2 144 4 5 M 218 14 8 29 2.4 10
VO ) =VO—K#r %#n for r<RC .0 176 160 2,48 2297 10.4 25.4 % 2644 1M 297 7.0 752 M2 4 & B 208 15 9 N 25 it
VO= 116.57 MeV K= .05942 n=2.847 1.5 184 168 2,57 2349 10,8 20.9 100 2721 1287 28.0 25.6 76.0 18t 3 6 32 200 15, 9 31 25 11
VC(RINT)= &5.3 MeV 120 192 175 2.68 2400 11.1 244 103 2792 1234 26.6 4.3 767 189 3 & 3L 1609 32 26 12
FISSION-TKE= 129, MeV 13.0 208 190 2.90 2499 11.5 23.4 150 297 1139 4.1 220 78.0 205 3 8L 2 1.8 17.10 % 27 13
ASYMM. FISSION-TKE= 4%, MeV 14.0 226 204 3,13 29M 119 22,6 116 23 1057 22,0 20.1 9.0 228 383 27 .73 1811 3 2.8 M
15.0 240 219 3.35 2685 12.4 2.8 122 3116 987 20.2 18.5 9.9 238 2 M4 2 165 19.11 38 2.9 15
LIGUID OROF PARAMETERS: 16.0 256 233 3.57 2774 12,8 2.1 128 3197 925 18.8 17.1 80.6 254 2 &8 B 1.5 A.12 I 3.0 1
GAMMA= 0,702 MeV/fm#%2 FROX-FACTOR= 19.79 MeV 17,0 2712 48 3.0 2860 13.2 20.5 133 3268 871 12.5 16.0 BL3 270 Z 65 4 L5 2,12 M 31 1
L-RLD= 84 (ROTATING LIQUID DROF LIMIT)
STIFFNESS FARAMETER C= 13.33 MeV/Z#*2 18,0 288 263 4.02 2944 13.5 19.9 138 3331 K2 16.4 14,9 81.8 28 2 % BB AP B2
19.0 304 277 424 3026 13.9 19.4 143 3387 779 15.4 14,0 8.3 302 2 &7 22 140 U014 45 3.3 18
MASS EXCESSES [MeV/c##2]: 2.0 320 292 4.47 3105 14.3 8.9 148 MW/ 740 4.5 13.2 8.7 N8 2 8 A LB B4 418
FROJECTILES -4.7 TARGET: ~63.7 25.0 400 345 5,58 M7 16,0 16.9 170 331 S92 11.3 10.3 843 3% t 71 19 118 317 39 B
COMPOUND NUCLEUS: -44.4 0.0 480 433 6,70 3813 §7.5 15.4 190 378 493 9.3 8.5 65.4 479 174 17 106 36,20 63 4.3 2%
FUSION RELATELD PARAMETERS! B0 560 S10 7,88 M4 18.9 14.3 208 4P 423 1.9 7.2 8.1 599 1 77 15097 .23 71 &b
R-BARRIER=10.463 fm V(RB}= 47,5 MeV 40.0 50 563 8,93 44 0.2 133 24 W7 30 68 6,2 8.6 6 1 M0%N 2.2 8 50
Q-VALLE= —24.1 MeV 5.0 720 45 10.05 488 21.4 12.6 20 I970 39 6.0 S.5 8.0 N9 1 13084 52.29 & 53
L~-CRITICAL= &8&. 50.0 800 729 11.15 4948 22.6 11.9 254 4012 2% 5.4 4.9 8.3 79 L8 13 079 951 32 92 5.6
W L2 2 2 5 46 3TN
# w2 16 0 on 181 Ta 160 on 18l Ta 60 on 18l Ta
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY B/v BAB ER ECNAC » k ETA LMK SOMR SOFUS OP-C GP-LP GP-LT FP-OP ET-QT EPOMX ETA’ TAU  E-ER EN—-EN TEWP WA
10 16 15 0.20 691 3.2 9.0 O 0 0 180.0 180.0 0.0 4 0 0 0000 0.0 000 O©
ATOMIC NUMBERS: ZP= §. IT= 73. IC= 81.(T1) 20 2 29 042 97 45 &0 0 0 0 180.0 180.0 0.0 0 0 0 ¢ 000 0 0 0 00 ©
NEUTRON NUMBERS: NP= 8., NT=10%, NC=11é&, 3.0 48 M 063 1197 S6 B 0 0 0 180.0 180.0 0.0 ¢ 0 [ 0000 0. 0 000 0
40 M 5 0.84 1383 44 K0 O 0 0 180,0 190.0 0.0 0 0 0 0000 0 0 000 0
AP#xl /3=  2.520 AT*%1/3= 5.657 45 T2 & 0.9 47 68 433 0 0 0 180.0 180.0 0.0 0 0 0 0000 0 0 000 ¢
REOUCED MASS NUMBER= 14.70 AP+AT=AC=197.
50 B0 74 1,05 156 7.2 41 18 28 S 13.9127.9 A1 £ 0 M LB b 413 14 4
INTERACTION RADIUS RINT=11.%8 fm RO= 1.47 fm 5.5 88 8t LIS MZz 7.5 .2 B 633 W5100.1 950 .0 73 15 & 107 63 7. 4 5 L5 5
50 %% 88 1.26 MM 7.9 3.5 43 96 6 827 7.7 8.7 8 12 &9 & 48 8. 5 17 1.6 &
MATTER HALF-DENSITY RADII [fml: 65 104 9% 1.3 1764 8.2 3.1 S1 1246 0% 70.9 6,3 S5 9 10 51 0 412 8. 5 18 1.7 &
CP= 2,42 CT= &4.47 CT+CP= 8.8% C= 1.7& 7.0 112 103 1,47 183t 8.5 .8 57 1485 1088 62.3 9.0 56.8 103 9 53 62343 % 6220 18 7
EQUIVALENT SHARP SURFACE RALTI [fm): 7.5 120 110 1.57 1895 8.8 3.6 o4 1692 1260 5.6 51.7 62.2 112 8 54 5% 3B 9 &1 L9 7
RP= 2.78 RT= 6.6% 8.0 128 118 148 1958 91 .5 69 1973 141 50.3 46,6 M8 121 7 5% S5t 302 W7 219 8
8.5 13 125 178 2018 9.4 3.5 74 2002 1543 46,0 42,5 $7.0 130 & 57 48 28 L. 7T W 20 8
COULOMB RADII Lfml: 9.0 14 12 189 2077 9.6 0.7 79 2473 1642 42.3 .1 8.8 1W & 58 85 2264 th. T B 21 9
RCP= 2.78 RLCT= 6,35 RO=RCP+RCT= 9.14 9.5 152 140 L.99 234 5.9 298 88 2299 1616 39.2 36,2 70.4 147 S % 2 24 12. 8 26 2.2 10
BSS-COULOMB POTENTIAL [MeV]: 10.0 160 147 2,10 2190 10,2 29.1 8 2412 1535 .5 .7 .7 1 3 59 40 237 2 8 27 22 10
VC(r)=1.438%2P*#ZT/r for r>RC 10.5 168 154 2,20 280 10.4 26.4 92 2514 1482 342 3.6 72.9 164 4 &0 B 224 13. 828 2311
VC(r)=VO—K#r##n far r<RC 11,0 176 162 2.31 2297 10.7 2.7 96 2807 1396 .2 2.7 N.9 N2 4 0 247 13. 93 24 11
VO= 123.85 MeV K= .0547¢ n=2.879 1LS 184 169 2.41 2249 10.9 27.1 100 2692 1335 0.4 28.0 74.8 180 4 of FH 209 K 9 XN 24 12
VC(RINT)= 70.1 MeV 120 192 176 2.52 2400 1f.1 26.5 104 2770 1279 28.7 265 T5.6 188 4 62 M 202 5. 9 3t 25 12
FISSION-TKE= 14%, MeV 13,0 206 191 2.73 499 116 255 111 2907 118 26,06 3.9 77.0 25 3 63 2 1.89 1610 B 2.6 13
ASYMM. FISSION-TKE= S1. MeVv 140 24 206 2.9 259 12.0 246 (17 3025 109% 23.7 21.8 78.1 221 3 6 30 L7 1.1 I 27 14
15,0 260 221 3.45 2685 12.5 23.7 123 312 1023 2.8 2.1 9.1 37 3 M4 29 149 1811 7 28 15
LIGQUID DROP PARAMETERS: 16,0 256 285 3,36 714 12,9 2.0 129 3U5 959 N0.2 186 V9 A 2 85 2 L6z 19.12 3 29 16
GAMMA= 0.878 MeV/fm¥%2 FROX-FACTOR= 17.90 MeV 12,0 272 250 3.57 2860 13.3 22.3 135 3293 903 18.8 17,3 80.6 270 2 & 2 155 2. 12 40 3.0 17
L-RLO= 34 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 13,23 MeV/Z#%2 18.0 208 25 3.78 2904 3.6 21.7 140 333 €53 17.6 16,2 81.2 28 2 & B L 213 42 31 18
19.0 304 219 3.99 3026 4.0 21.1 145 A% 008 165 152 81,7 N2 2 47 24 LM 2014 M4 3.2 18
MASS EXCESSES [MeV/c##2]: 20.0 320 294 4,20 3105 1.4 2.5 150 3481 747 15.4 34,3 62.2 318 2 8 A LI B.M & 3I 1Y
PROJECTILE: -4,7 TARGET: -46.0 5.0 400 X8 5.2¢ UM 14.1 18.4 §73 93 si4 128 150 B9 399 1 1 2L 517 43728
COMPOUND NUCLEUS: —26.7 0.0 490 M1 4,29 3B13 17,6 16.8 194 WA St 9.9 91 85.0 479 174 18 168 . &2 41 77
FUSION RELATELD PARAMETERS: B0 560 515 7.4 M4 19.0 5.5 212 I 438 8.4 7.7 85.8 B 1 2% 17 099 39. 23 69 AS
R-BARRIER=10.81 fm WV(RE)= 72.4 MeV 40.0 &0 508 8.39 MI4 20.2 14.5 229 4008 383 7.3 6.7 8.4 639 179 15 0.91 4% 2% 77 4.8
-VALUE= ~24.0 MeV 5.0 720 42 9.4 K88 216 137 204 M6 M b4 59 8.8 719 181 14 0.85 48.29 84 Gt
L~CRITICAL= 70, 50.0 600 735 10.49 446 22.7 13.0 259 413 37 5.7 5.3 8.1 1% 1 8 14 0.81 S5 32 91 5.4
MeV/u MV NV - NeW/e 1/fm — & b b des des des  MeV MV MV —  ops  HeV eV MeV —

PePROECTILE T=TARGET CCONPOUND OR DIMUCLEAR SYSTEM GP=QUARTERPOINT CN<CENTER OF MASS L~LAB BEMM 160
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

# 92 16 0 on 197 Au 160 on 197 Mw 160 on 197 &
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY /v ELAD ECN ECWVC p k ETA LMAX SGMAR SOFUS GP-CM OP-LP OP-LT EP-GP ET-OT EPOMX ETA’ TAU  E-ER BN--EN TEP MAT
1.0 16 15 020 691 3.2 %5 0 0  0160.0180.0 0.0 0 0 0 0000 0 0 000 0
ATOMIC NUMBERS: ZIP= 8. ZT= 79. IC= 87.(Fr) 20 X WM 97 46 4 O 0 010001800 00 0 O 0 0000 O 0 000 O
NEUTRON NUMBERS: NP= &. NT=118, NC=126. 3.0 48 M 05 1197 546 515 0 0 0180,0180.0 00 0 0 O 0000 0. 0 000 0
40 4 5 079 133 65 498 0 0 018001800 00 O O 0 0000 0 0 000 0
AF%x1/3= 2,520 AT*#1/3= 5.819 45 72 67 0.89 147 69 &P O O 0180,01600 0.0 0 O 0 0000 0.0 000 O
REDUCED MASS NUMBER= 14.80 AP+AT=AC=213.
S.0 80 74 09 15 7.2 M5 0 0 016001800 060 0 O 0 0000 0 0 000 O
INTERACTION RADIUS RINT=12.16 fm RO= 1.446 fm 55 88 81 109 162 7.6 2.4 2% M3 197 1641123 3T 70 18 45 149 8.2 b 4 14 14 4
60 9% 89 119 1684 7.9 406 3B T8 4% 93.5 08,9 43.2 82 14 4 102 566 7. 516 4.5 5
MATTER HALF-DENSITY RADII [fml: 65 104 % 1.29 1764 B3 3%.0 47 1075 749 M Thé WS 92 12 5 & AW 6 5 18 L 6
CP= 2.42 CT= 6.68 CT+CP= 9.10 C= 1.78 7.0 112 104 139 1801 8.6 .6 S5 133 WS 63.9 4.7 s 102 10 53 N 394 8 4 19 L7 4
EQUIVALENT SHARP SURFACE RADII [fml: 79 120 111 4,48 1895 8.9 3.3 62 1562 1153 ét.1 57.2 9.4 M1 9 5 31N 9% 62 L7 7
RP= 2.78 RT= 6.83 80 128 118 1.58 1938 9.2 35.2 48 759 1318 5.1 S1.4 625 120 8 S 58 A 9. 7 2 1.8 8
8.5 13 126 1,48 2018 9.4 .1 73 1933 143 50.1 4.7 M9 12 7 5 S 2% 10. 728 Ly 8
COULOME RADII [fml: 9.0 144 133 1.78 2077 9.7 3|2 78 2087 1992 46,0 42,8 47.0 138 6 W 50 277 10. 7 M4 2.0 9
RCP= 2.78 RCT= &.55 RC=RCP+RCT= 9.33 9.5 152 141 1.88 2134 10.0 3.3 & 2225 1668 425 39.6 8.7 14 6 59 47 261 1. 8 5 20 9
BSS-COULOME FOTENTIAL [MeV1: 10.0 160 148 1,98 219 10.2 31.5 87 2348 1585 39.6 3.8 N0.2 15 5 60 45 247 1. 8 2% 21 10
VC(r)=1,438%P#2T/r for r>RC 10.5 168 155 2.08 244 10,5 30,7 92 240 1509 7.0 M4 L5 §63 5 41 43 2.3 12, 8 77 2.2 10
VC(r ) =VO-K¥r#¥n for r<RC L0 176 163 208 2497 107 X0.0 % 2562 1M1 T R.3 N6 M2 4 4 M 22 13, 9 28 221
Vo= 130.92 MeV K= .05058 n=2.90% 115 184 170 2.28 2349 11.0 29.3 100 2654 1378 3.7 0.4 73.6 180 4 42 I 297 3. ¢ 23 11
VC(RINT)= 74.7 MeV 120 192 178 2,38 2000 11.2 28.7 104 2739 1321 3.0 28.7 .5 188 4 62 3209 M09 N 24 12
FISSION-TKE= 158. MeV 13.0 208 192 2.57 499 11.7 27.6 311 2089 1219 27.9 5.9 76.0 25 3 &3 3B LY 15.10 32 2.5 13
ASYMM. FISSION-TKE= 53. MeV 10 20 207 277 5% 121 2.6 118 017 1R K5 8.6 7.3 21 3 4 B LB 16,10 M 26 1
15.0 20 222 2.97 485 12.5 25.7 124 U8 105 23.4 2.7 8.3 27 3 65 R LA 1.4 B 2T 15
LIGUID DROP PARAMETERS: 16,0 256 237 3.7 274 129 4.9 130 3225 9% 2.6 2.0 79.2 283 3 & 30 166 1812 B 28 16
GAMMA= O, 895 MeV/fma#2 PROX-FACTOR= 20.00 MeV 17.0 272 252 3.37 2860 13.3 241 136 B 932 0.1 18.6 M9 200 2 8 LW 19.12 0 29 17
L-RLD= 78 (ROTATING LIGUID DROP LIMIT)
STIFFNESS PARAMETER C= 13.14 MeV/Z##2 18.0 208 2% 3.5, 2% 13.7 23.5 142 3087 &80 18.8 17.4 80.6 28 2 & B 153 2.13 4 3.0 18
19,0 304 281 376 W2 W1 2.8 147 U5 84 17.7 1.4 8.2 N2 2 8 27 L4 2.4 43 31 18
MASS EXCESSES [MeV/c#%21: 20,0 320 296 3.9 3105 145 22.3 152 3516 M2 16.6 15.4 81.7 318 2 &9 26 t2 2. 14 45 3.2 19
PROJECTILE: -4.7 TARGET: ~-28.6 5.0 40 370 495 W 16.2 19.9 176 3T 634 12.9 12.0 8.5 39 t 7 2wB 27,17 B W6 B
COMPOUND NUCLEUS: -3.8 30,0 480 444 S.9% 3813 17.7 18.2 197 3901 528 10.6 9.8 847 AN 1 74 20 110 3.2 4 3.9 27
FUSION RELATED PARAMETERS:! 35.0 560 S18 6,93 4124 191 168 215 #010 452 8.9 8.3 &5 W 1 7% 18 1.00 3. 23 68 43
R-BARRIER=10.%8 fm V(RB)= 77.1 MeV 0.0 600 52 7.92 M4 205 15.7 233 M2 96 7.7 1.2 &1 & 1 79 1709 8.2 7 L
G-VALUE= -29.6 MeV 450 720 o6 8,91 4688 21,7 14.8 49 M5 /2 68 6.3 8.6 79 t 8 16 087 45.2 8 49
L-CRITICAL= 72. 0,0 000 740 9,90 A8 22,9 141 244 4206 37 &) S 869 799 1 8 15 0.82 49,3t 8 5.2
# 94 16 0 on 208 Pb 160 oa 208 Pb 16 0 on 208 Pb
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/e ELAB ECN ECNAC » k ETA LMAX SGNAR SGFUS OP-CM OP-LP OP-LT EP-OP ET-QT EPOMX ETA’ TAU  E-ER EN—EN TEWP MLT
1.0 16 15049 691 32 1033 0 0 0180010 00 ©O0 O 0 0000 0 0 000 O
ATOMIC NUMBERS: 2P= 8. IT= @2. ZIC= 90.(Th) 20 % %03 M Ab 7O 06 0 019001000 00 O 0 O 0000 0 0 000 O
NEUTRON NUMBERS: NP= 8. NT=126., NC=134. 30 48 45 05 1197 5.6 546 0 0 0160.0180.0 0.0 [ I ] 0 0000 0.0 000 0
40 o 5 077 1383 45 Sl.6 0 O 0 180.0 160.0 0.0 ] 6 0 0000 0 0 000 0
AP##1/3= 2,520 AT*x1/3= &,925 45 T2 b7 0.87 W7 b9 87 O O 0180.0 180.0 0.0 0 6 0 000 0 0 000 0
REDUCED MASS NUMBER= 14.86 AP+AT=AC=224,
5.0 90 74 097 154 7.3 &2 0 0 01800 180.0 0.0 6 0 0 0000 0.0 000 0
INTERACTION RADIUS RINT=12.27 fm RO= 1.45 fm 55 88 & 1.06 162 7.6 M0 2B 01 N5125.712.0 2.1 0 18 45 181 9.81 & 4 14 L1 4
50 9% 69 1.6 1494 0.0 422 35 483 428 98.8 P44 406 81 15 4 14 613 7. 5 16 1.2 5
MATTER HALF-DENSITY RADII [fml: 65 108 97 1.26 1764 6.3 40,5 46 1004 652 83.0 7.6 485 92 12 S % 48 7. 517 1.3 &
CP= 2.42 CT= &.82 CT+CP= 9.24 C= 1.79% 7,0 112 104 1,35 1831 6.6 39,0 4 1277 918 719 7.8 340 102 10 54 76 4M1 B 6 19 1.4 b
EQUIVALENT SHARFP SURFACE RADII [fm): 7.5 120 11f 1.45 1895 8.9 377 &1 1513 1144 3.7 S99 8.2 1l 9 5 8 36 8 b N LS 7
RP= 2.78 RT= &4.%96 8.0 128 119 1.55 195 9.2 3.5 67 719 1286 57.2 S3.6 4l.4 120 8 56 & 330 9. 6 2 L 8
8.5 1% 12 1.68 2018 9.5 3.4 73 190 37 520 48.7 M0 129 7 58 57306 9 72817 8
COULOMB RADII (fml2 9.0 1M 134 174 N77 9.7 344 T8 2061 1572 47.7 M6 662 138 b6 59 53 284 10, 7 M L8 9
RCP= 2.78 RCT= &.6&6 RC=RCP+RCT= 9.44 9.5 152 141 1.84 2134 10.0 3.5 63 2205 1692 M.0 M.1 8.0 M6 6 B 50 247 10. 8 25 1.8 ¢
BSS~COULOME POTENTIAL [MeVI: 10,0 160 149 193 2190 10,3 327 08 2334 1616 40.9 W2 695 1N S & 4 233 1. 8 2% 1.9 10
VC(r)=1.438%2F*#ZT/r for r>RC 10.5 168 156 2,03 224 10.5 319 92 245! 15% W.2 5.7 0.9 163 5 4 45 2.4 1. 8 27 2.0 10
VC(r)=VO-K#r#¥n for r<RC 1.0 176 183 243 2297 10.8 310 9% 25957 149 B9 B4 21 12 4 4 822 1. 928211
VO= 134,10 MeV K= .04858 n=2.920 1.5 184 171 2,22 2349 11.0 30.5 100 2553 1405 33.8 315 731 180 4 2 M 221 12, 98 21 12
VC(RINT)= 76.9 MeV 12,0 192 178 2,32 2000 (1.3 29.8 104 2742 1347 31.9 29.8 4.0 188 A 8 0213 13, % X 22 12
FISSION-TKE= 165. MeV 13.0 208 193 251 2499 11.7 28.6 112 2698 1243 28.8 268 75.6 25 3 63 7 498 14,00 2 23 13
ASYMM. FISSION-TKE= S3. MeV 1.0 24 208 271 2554 12.2 2.6 118 W32 1154 26.2 4.4 769 21 3 o4 35 187 15.10 34 2.4 14
150 240 223 290 2085 12,6 25,7 125 M8 1077 4.1 2.4 7.0 A 3 65 3L LAl B 2S5 1S
LIQUID DROP PARAMETERS: 16,0 254 238 3.09 2774 13.0 25.8 13t 3250 1010 2.3 20.7 7.9 253 3 66 3 147 17,82 37 2.6 1
GAMMA= Q.886 MeV/fm##2 PROX-FACTOR= 19.91 MeV 7.0 212 253 3.9 2840 134 5.1 137 339 951 2.7 193 W6 20 2 47 30 L& 18.12 B 27 17
L-RLD= 77 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 13.09 MeV/Z##2 16,0 208 267 3.4 244 13.8 4.3 M43 38 998 19.3 180 60.3 28 2 47 29 LS5 19.13 4 2.8 {8
19.0 304 22 3.67 26 4.2 0.7 148 H6Y 650 18.2 169 8.9 N2 2 8 28 14 20.13 829 ¥
MASS EXCESSES (MeV/c##2): 20.0 30 297 2.87 3105 145 23.1 154 3553 808 7.1 159 814 318 2 8 27 LM 21,14 M 30 20
PROJECTILE® -4.7 TARGET: -19.5 5.0 400 27 483 T 162 0.7 178 95 M6 13.3 12.3 8.4 3% 1 N BLE B5.17 234N
COMPOUND NUCLEUS: 21.4 0.0 400 444 5.00 W3 17.8 18.9 199 9B 36 10.8 10.1 846 479 t M 2 L1 .20 0 3.8 28
FUSION RELATED PARAMETERS! B0 50 520 577 MA 19.2 17.5 218 4069 4t 9.2 8.5 8.4 1% 19 102 3423 67 &)
R-BARRIER=11.09 fm V(RB)= 79.3 MeV 0.0 540 594 7.73 M4 20,6 16,3 285 NS5 44 7.9 7.4 860 639 1 78 19 .M 39.2 N 44
Q-VALUE= -45.7 MeV 6.0 70 69 870 488 21.8 154 282 421 B 7.0 65 85 79 1 @ 146 0.88 43.28 81 4.7
L-CRITICAL= 73. 50,0 800 743 9.67 AME 8.0 146 267 A4 33 43 5.8 8.9 TV 1 & 15 0.8 47.31 88 5.0
MeV/s MV NV — WV/c U/f — & b ab des des dey eV MV HeV  — aes  MeV HeV- NV -

P=PROJECTILE TTARGET CoCONPOUND OR DINUCLEAR SYSTEM OP=QUARTERPOINT CM=CENTER OF WASS L=LAB BEA 160
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

FE I I SE 16U I T 69 36T 360 I I U2 3N I T 36 I I 6B

# 95 16 0 on 209 Bi

451

160 on 209 Bi

PARAMETERS INDEPENDENT OF BOMBARDING ENERGY

B/v ELAB ECN ECWVC » k  ETA  LMAX SGMAR SOFUS 0P-CM QPP QP-LT EP-OP ET-OT EPONX ETA’

TAU  E-ER BN—-EN TEP MLT

10 16 15 019 M 33 146 O ¢ 0 180.0 180.0 0.0 9 [ ¢ 0000 0 0 ¢00 O
ATOMIC NUMBERS: ZIP= &. ZT= g3. ZC= 91.{(Pa) 20 R N 03B 977 46 739 O 0 0 180.0 180.0 0.0 0 4 0 0 000 0.0 0 00 0
NEUTRON NUMBERS: NP= 2. NT=12é6. NC=134. 3.0 48 45 0.57 1197 5.6 s0.4 O 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 ¢ 00 O
40 4 9 076 1383 45 523 0 4 0 180.0 180.0 0.0 0 0 0 000 0.0 000 0
APx#1/3= 2.520 ATx*#1/3= 5.934 &5 72 67 0.8 147 6.9 493 0 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 0
REDUCED MASS NUMBER= 14.2&( AP+AT=AC=22S.
5.0 80 74 0.9 158 1.3 4.8 0 o 0 180.0 180.0 0.0 0 0 0 0 000 0 0 0 00 ©
INTERACTION RADIUS RINT=12.28& fm RO= 1.45 fm 55 88 82 LO6 162 7.6 Me 0 B0 731061271 AT & 19 M 2011082 b 4 14 1L 4
4.0 9% 89 L5 1494 8.0 427 I 438 01015 97.1 M3 8t 15 49 119 636 7. 5 16 1.2 4
MATTER HALF-DENSITY RADI! [fml: &5 108 7 L24 1764 8.3 4.0 45 93 457 948 80.5 4.6 91 13 52 B AM 1. 5 17 L3 S
CP= 2.42 CT= 6.83 CT+CP= 9,25 C= 1.79 7.0 112 104 1.34 1631 8.6 395 53 1240 886 73.4 9.3 S3.3 106 {t S 79 418 8 4 19 L4 &
EQUIVALENT SHARF SURFACE RADII [fml: 7.5 120 111 1.43 1895 8.9 38.2 0 1479 1085 4.9 610 S7.6 1t g BB 6% 3469 8 b 20 15 7
RP= 2.78 RT= 4,97 8.0 12 1Y 1.53 1998 9.2 37.0 6 1487 1259 98,2 S4.6 &0.9 120 8 5 633U 9% b6 2 L6 8
8.5 13 126 1.63 218 9.5 35,9 72 1871 1412 52.9 49.5 3.6 1 7 %8 98307 9% 72817 8
ZOULOME RADIII [fmd: 9.0 144 134 472 2077 9.8 A9 77 2084 1549 48.4 453 65.8 1% & 9 4 28 10, 7 1.8 9
RCP= 2.78 RCT= 6.68 RC=RCP+RCT= ¥.46 9.5 152 141 1.82 213 J0.0 3.9 82 A 1671 .7 4.8 b1.5 14 6 &0 51 2469 10. 8 5 1.8 9
BSS-COLULOMB POTENTIAL {MeV1: 10.0 160 149 1.91 1% 10.3 3.0 87 810 1819 4.6 BB 9.2 1% S & 4 25 1. 8 2 1.9 10
VOA{r)=1,438#2P#2T/r for r3RC 10.5 188 156 2.0t 2M4 0.5 32.3 92 42 1582 36.8 3.2 70.6 163 5 81 4 242 11, 8 77 20 10
VC(r ) =VO-—¥r#en for r<RC 11.0 176 163 2.10 2297 10.8 315 9% 253 1472 3.4 M0 7.8 7t S & M 23 12, 9 28 20 11
Vo= 135.41 MeV K= 04201 n=2,927 145 184 171 2.20 2349 11.0 20.8 100 2634 1408 4.3 3.0 729 190 4 & 22 12929211
VC(RINT)= 77.7 MeV 12,0 192 178 2.29 2400 11.3 30.2 104 2724 1249 .4 .2 73.8 188 3 83 40 2214 13 9 ¥ 2.2 12
FISSION-TKE= 148. MeV 13.0 208 193 2,49 2499 117 29.0 111 2882 145 29.2 21,2 T5.4 XS 3 4 3B LY 410 R 23 13
ASYMM. FISSION-TKE= 54. MeV 14.0 22¢ 208 2.68 2% 12.2 27.9 118 3018 1156 26.6 24.8 76.7 221 385 3/ 188 5. 10 M 2.4 14
15.0 240 223 2.87 2685 12.6 21.0 125 313 10%9 28.4 22,7 77.8 27 3 6 33 LI 611 3 2.5 15
LIQUID DROF PARAMETERS: 1.0 256 238 3.06 27 13.0 2.4 131 323 1012 2.6 21,0 78.7 253 3 b6 32 L 17,12 37 26 18
GAMMA= 0.890 MeV/fme#2 PROX-FACTOR= 20,00 MeV 1,0 272 253 3.20 2840 13.4 5.4 137 BB 952 20.0 19.5 9.5 20 2 67 30 162 18,12 39 27 17
L-RLD= 75 (ROTATING LIQUID DRGP LIMIT)
STIFFNESS PARAMETER C= 13.0% MeV/Z#xZ2 16.0 288 268 3.4 294 13.8 4.6 143 W09 899 19.6 18.2 80.2 28 2 8 ¥ LS 19.13 4 2.8 18
19.0 304 282 3,63 026 14.2 24.0 148 3481 852 18.4 17.1 80.8 02 2 &8 2 1.5 2,13 8 2.9 19
MASS EXCESSES [MeV/cw#2]: 20.0 20 297 3.8 MG 4.5 23.4 153 345 809 17.3 141 BL.3 318 2 8 21 L& A4 M 3.0
PROJIECTILE: ~4.7 TARGET: -16.5 2.0 400 372 478 A6 16,3 20.9 178 3190 A7 13.4 12,5 83.3 399 1 72 A LB B 52 34 A
COMPOUND NUCLEUS: 25,9 0.0 480 446 S.74 3813 17.8 19.1 199 3953 539 11.0 10.2 8A5 4% 1A L1z 0.2 8 318 2B
FUSION RELATED PARAMETERS: B0 560 520 6.69 MM 19.2 127 218 4068 462 9.3 8.6 85.4 59 17 1y 102 A 23 47 41
R-BARRIER=11.10 fm V(RE)= 80.2 MeV 0.0 640 59 7.65 M4 20,6 165 235 M5 404 B0 7.5 8.0 63 78 18 0.4 35.28 74 A4
D~VALUE= -47.0 MeV 45,0 720 669 8.60 M58 20.8 15.6 282 22 9 7.1 bb 865 N9 1 80 17 0.68 43. 28 81 47
L~CRITICAL= 73, 50.0 900 743 9.5 4M8 1.0 148 267 4276 3B 6.3 59 8.8 199 I 8 1% 0.8 47.3 8 5.0
# T4 14 0 on 233 U 160 on 238U 160 on 238U
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/v ELAB ECH ECH/MC p k ETA  LMAY SGMAR SGFUS GP-CM QP-LP OP-LT EPP ET-OT EPOMX ETA’ TAU  E-ER EN—EN TEWP MALT
10 16 15 018 491 3.3 159 0 0 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 0
ATOMIC NUMBERS: ZP= &, Z7= 92, ZC=100.{Fm) 20 1 N 0B T 4s 8% ¢ ] 0 180,90 180.0 0.0 4 4 9 0 000 6 6 ¢ 00 O
NEUTRON NUMBERS: NF= &. NT=144. NC=154. 3.0 48 45 05 197 5.7 &9 ¢ 0 0 180.0 180.0 0.0 0 4 0 0 000 0.6 000 0
40 44 80 0.7 133 b6 5.9 O 0 0 180.0 180.0 0.0 0 0 o 0 000 0.0 0 0.0 0
APeut/3= 2,520 AT#*1/3= 4.197 43 72 & 0.9 87 7.0 Shé O [ 0 190.0 180.0 0.0 0 o 0 0 000 0. 6 000 0
REDUCEL MASS NUMBER= 14.99 AP+AT=AC=2S54.
5.0 80 75 0.89 14 7.3 S8 0 0 0 180.0 180.0 0.0 0 0 0 ¢ 000 0.0 000 O
INTERACTION RADIUS RINT=12.57 fm RO= 1.44 fm S5 88 8 0.9 142 1.7 9.4 0 4 0 180.0 180.0 0.0 0 0 0 0 000 0.0 0 00 O
60 9% %0 1,07 1M 8.0 47.3 25 Wb M518.8120.5 2.1 18 18 48 187 9.27 b 5 45 1.3 S
MATTER HALF-DENSITY RADII [fml: 45 104 97 .16 1744 B4 455 37 TOA M6 99.4 955 #0.3 90 t4 52 123 607 4 5 16 L4 &
CP= 2,42 £T= 7,146 CT+P= 7,59 L= 1.81 7.0 12 105 1,25 1831 8.7 43,8 48 1016 705 644 80.6 4.8 100 12 54 99 484 7. 4 18 1.4 7
ECRIIVALENT SHARF SURFACE RADIT C[#ml: 15 120 112 1.3¢ 1895 9.0 423 S6 1286 928 737 0.0 SA4 110 10 56 84 4I5S 7. 6 19 1.5 8
RP= 2.78 RT= 7.30 8.0 128 12 1.42 1958 9.3 41.0 o8 1520 1124 45.6 62,2 0.2 119 g W TS 8 b 2 L6 8
85 (3% 127 1.5 2018 9.6 9.8 70 1727 1297 9.3 541 0.4 18 8 9 8 3% 8 7T LT Y
COULOME RADIT [Fmd: 9.0 {44 135 1.0 2077 9.8 3.6 76 1911 1450 SA1 511 63.0 137 760 & 309 9 7T 23 1.7 10
RCP= 2,728 RCT= &4.98 RC=RCP+RCT= %.7¢& 9.5 152 142 .69 2134 10.1 37.6 81 2075 1588 49.7 46.9 45.1 146 6 61 9 28 9.7 A 1.8 10
RIS-COULOME POTENTIAL [MeV): 10,0 160 150 1.78 2190 10.4 3.6 86 2222 1690 ¥} 43.4 67.0 154 6 6 B 272 10. 8 B 1Ly 11
V(r)=1,438%2F+2T/r far r>RC 10.5 168 157 1.87 2244 10.6 35.8 91 2355 1409 42.9 40.4 68.5 163 5 6 52 25 10. 8 2 1.9 12
VCA{r)aV0—K#r#itn for r<RC 1,0 176 M5 1.9 2297 10.9 3.9 9% 2476 153% 0.2 3.8 69.9 1N 5 63 50 245 1. 8 277 2.0 12
Vo= 145,05 MeV K= .04281 n=2, 963 155 184 172 2,05 2369 11.1 4.2 100 2587 149 3.8 /S5 N0 179 5 63 48 234 1. 3 28 2.0 13
VC(RINT )= &4.2 MeV 1220 192 180 2.14 2400 11.4 33.5 104 2688 1408 /.6 V.S 722 88 4 M 4B 1. 9B 21
FISSION-TKE= 1¥1. MeV 13.0 208 195 2.31 2499 {1.8 321 112 2866 1300 32.0 0.t 74.0 204 4 85 43 209 12.10 3 2.2 15
ASYMM. FISSION-TKE= S6. MeV 14.0 224 210 2.49 259 12.3 3.0 119 019 1207 9.1 27.3 75.4 221 3 66 M L9 13.10 B 2.3 16
15,0 240 205 2,67 285 12.7 29.9 126 3% 1126 2.7 5.0 767 2 3 66 38 1.8 1411 3B 2.4 17
LIGUID DROP PARAMETERS! 16,0 255 240 2.85 2774 131 2.0 133 37 1086 4.6 231 7.7 283 3 87 3% 176 15.12 3% 2.5 18
GAMMA= 0, 875 MeV/fmuxz PROX-FACTOR= 19,91 MeV 1.0 272 255 3.03 2880 13.5 8.1 139 9 994 22.9 2.5 8.6 269 3 468 34 1.48 6. 12 38 2.6 19
L-RLD= &6 (ROTATING LIGUID DROP LIMIT)
STIFFNESS FARAMETER C= 12.97 MeV/Z##2 18,0 288 270 3.20 290 13.9 27.3 145 USY 939 20.3 20.0 79.3 b 2 8 B L& 1.0 W27
19.0 304 285 3,38 026 14.3 26,6 151 3540 889 20.0 18,8 80.0 302 2 &8 R 1LY 18.13 &4 28 2
MASS EXCESSES [MeV/c##2]: 20,0 0 300 3.5 3105 14.7 25.9 15 3813 O45 18.8 17.7 8.6 318 2 70 3 L% 18 14 43 2.9 2
PROJECTILE:® ~4.7 TARGET: 47.2 2.0 400 375 445 N6 {64 23.2 181 W09 675 146 137 B2.7 M 2 7 2% LB .17 8 322
COMPOUND NUCLEUS: 82.0 0.0 490 450 5.34 3BI3 (8.0 21.2 203 4072 563 11.9 1.1 BAL 4% I A 2B LIS 7.2 8 3.6 3
FUSION RELATED PARAMETERS: B0 S0 525 6,23 MM 19.4 196 23 4202 482 10.0 9.4 85.0 559 i 76 21 106 3123 &5 3.9
R~BARRIER=11.37 fm V(RB)= 86.7 MeV 40,0 440 600 7.12 MI4 207 18,3 42 400 42 8.7 8.1 B.7 &9 1 7 2 097 25 722 A2
Q-VALUE= ~39.5 MeV 45.0 720 675 8,01 4688 22.0 17.3 2% A3 I/ 1.6 7.2 8.2 TI9 1 80 18 0.9 3828 79 45
L-CRITICAL= 73. 500 800 750 8.90 4M8 23.2 16.4 275 M 3B 6.8 6.4 866 T 1 82 17 0.85 #M.3t & A7
MeV/u MV MV — MV/c W — £ W ab dey des des MoV MV MV -~ s MeV MeV- MV —
P=PROVECTILE T=TARGET (=COMPOLOD R BINUCLEAR SYSTEN GP=QUARTERPOINT (NeCENTER OF MASS L-LAB BEM 160
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# 97 19 F on 12C 19F o 12C 19F oo 12C
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY B/u ELAD BN ECWVC r k ETA  LMAX SOMAR SGFUS GP-CN QP-LP QP-LT EP-QP ET-OT EPOMX ETR’ TAU E-ER DN--EN TEP MLY
1.0 9 708 80 1.6 85 0 [} 0 180.0 180.0 0.0 0 0 0 0000 0.0 000 0
ATOMIC NUMBERS: 2P= 9. ZT= 6. ZC= 15.(P ) 20 38 15 1.4t 160 23 60 12 1002 714 53.8 20.4 43.4 3 7 O 10 442 22, 0 0 3t 2
NEUTRON NUMBERS: NP= 10, NT= &. NC= 1é. 3.0 57 2 241 1z 2.8 49 18 1472 1006 N.4 11.7 4.8 53 4 0 6 29 B, 0 034 2
&0 76 2 A 12 3.2 43 2B 497 132 2.3 82 M4 M 2 B 5231 4 41037 2
AP#%1/3= 2,448 AT#%1/3= 2.289 ELSCAT <39 des 45 86 I 362 1742 (A4 40 B 17H0 1B 185 ] HE &8 2 ¥ 5213 4. 5 16 3.8 2
REDUCED MASS NUMBER= 7.35 AP+AT=AC= 31,
S0 95 37 402 183 36 38 % 1828 1218 164 43 Bl.B 9B 2 & 4 1.9 53 419 39 3
INTERACTION RADIUS RINT= 8.48 fm RO= 1.71 fm 5.5 1056 40 442 1926 3.8 3.6 28 1675 1107 147 5.7 €7 103 2 9N 4 1.8 3B 6 2 40 3
6.0 114 4 4,82 22012 3.9 35 N 194 1015 13.3 5.1 8.3 {13 1 % 4 1.7 &, 725 41 3
MATTER HALF-DENSITY RADII [fmlf 45 124 48 5.22 200 41 33 31 16 937 122 47 8.9 12 1 102 4 167 68, 7 271 43 3
CP= 2,462 CT= 2.12 CT+CP= 4,74 C= 1.17 7.0 133 51 5.482 274 43 3.2 33 19 8M0 1.2 43 84 IR 1 107 4 1.0 4 8 29 44 3
EQUIVALENT SHARP SURFACE RADII [fml: 75 143 0 403 250 44 31 M 1997 812 104 40 848 14 1 13 315 79 83 45 3
RP= 2.94 RT= 2.52 8.0 152 W 643 2225 4S5 3.0 3I5 2018 78 9.7 37 €.2 {51 1 Hs 3 148 8. 9 B 46 4
85 162 83 683 28% 47 29 I 2% 76 %1 35 BS54 1 12 3142 8 9B 47 4
COULOMB RADII [fm]: 9.0 171 66 7.23 M6 48 2.8 I N8 67 85 3.3 8.7 170 LY. 31,38 9,10 37 48 4
RCP= 2.93 RCT= 2,51 RC=RCP+RCT= 5.44 9.5 181 70 7.63 2534 5.0 2.8 39 2066 1 8.0 3.1 8.0 180 1 1B 3 L3 % 10 39 49 4
BSS-COULOMB POTENTIAL (MeV1: 10.0 190 74 8.08 2600 5.0 27 40 27 & 7.4 2.9 8.2 189 1 138 3 1,30 101, 1t 41 5.0 4
VC(r)=1.438%#2ZP*#ZT/r for r>RC 10.5 200 77 8.48 2045 5.2 2.6 42 209 580 7.2 2.8 854 199 1 43 3 1,26 106 41 42 5.1 4
VC(r)=VO-K#r##n for r<RC 11,0 209 81 804 728 5.3 2.4 43 20 BI b9 27 8.4 8 1 148 3 L2 112 M 52 4
Vo= 20.09 MeV K= ,09109 n=2,454 1.5 219 8 924 2% 5.5 25 ® 209 529 6.6 2.5 867 28 1 18 3 1,20 137,12 4 5.3 4
VEC(RINT)= 9.2 MeV 12,0 228 88 9.64 2850 5.6 25 45 218 507 63 2.4 89 27 1 158 3 L17 12,13 47 5.3 4
FISSI0N~TKE= 30. MeV 120 247 951045 2647 58 24 4 A% 8 S8 2.2 N1 24 1 18 2 §,12 122.4 51 &5 §
ASYMM. FISSION-TKE= 29. MeV 4.0 266 1031125 080 60 23 4 245 &5 53 2.1 8.3 25 1 177 2 107 137. 15 54 5.7 S
15.0 285 1101205 3189 6.2 2.2 51 A% 406 S0 1.9 8.5 284 {187 2 1,03 1%, 36 57 59 S
LIQUID DROP FARAMETERS: 16.0 04 118 12,86 32M 64 2.1 52 2145 W0 46 1.8 677 304 0 19 2 £.00 196, 16 &0 6.0 S
GAMMA= 0.950 MeV/fm##2 PROX-FACTOR= 13.99 MeV 17,0 323 125138 3397 6.6 24 54 A73 38 44 17 8.8 B 0 206 2 0.97 180, 17 63 6.2 &
L-RLD= 31 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 26.12 MeV/Z#%2 18,0 342 1R 14,45 M9 b8 2.0 56 28t 3B A1 1.4 8.9 M2 0 s 2 0.9% 169. 18 &5 6.3 &
19.0 361 1401527 3WI 7.0 2.0 58 A87 0 39 1.5 8. N 0 24 2 091 178 19 68 65 &
MASS EXCESSES [MeV/c¥#2]: 2.0 390 147 16,07 W87 7.2 1.9 99 2193 304 3.7 1.4 8.2 /0 O 2B 2 08 188,20 71 &8 b
PROJECTILE: -1.5 TARGET: 0.0 5.0 475 1842009 M8 8.0 1.7 67 2213 43 2.9 1.l 885 475 o 2718 2079 25.24 84 1.3 7
COMPOUND NUCLEUS: -23.8 0.0 S0 212411 458 88 L4 73 227 A3 2.4 0.9 8.8 50 [ <] 2 072 259.29 91 1.9 8
FUSION RELATED PARAMETERS: B0 665 257 28.12 4897 95 L4 79 2% 14 241 0.8 89.0 &S 0 366 1 0.66 289. 33 109 8.5
R-BARRIER= 7.7& fm V(RB)= 9.1 MeV 0.0 750 2943244 5242 10.2 1.3 85 242 152 1.8 0.7 8.1 70 0 407 1 0,62 330. 38121 9.0
Q-VALUE= 22.3 MeV 6.0 85 W16 Be7 10.8 1,3 90 247 1B 1.6 0.6 9.2 0 452 1 0.58 3B, 2132 9.5
L-CRITICAL= 21. 0.0 950 3840.18 5676 1.4 1.2 95 251 121 1.4 0.4 893 950 0 494 1 0.55 375, 46 143 10.0
P I R R T e Ry Y e e R F S T e s )
# 98 19 F on 160 19F o 140 19F en 160
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/v ELAB EM ECWVC & k ETA  LMAX SGMAR SOFUS OP-CM QPP OP-LT EP-0P ET-QT EPOMX ETA’ TAU  E-ER EN-—-EN TENP MAT
.0 19 9 073 80 L% 13 0 0 0 180.0 180.0 0.0 0 0 0 000 0 06 000 O
ATOMIC NUMBERS: ZP= 9. 2T= &, ZC= 17.(Cl) 20 ¥ 17 L& 10 2.7 8.0 13 89 &2 425 283 B8 2B 10 0 4 4% 19,0 0 2% 2
NEUTRON NUMBERS: NP= 10. NT= 8. NC= 18. 30 57 2% 220 142 33 65 2 142 1078 A3 154 29 R 5 0 9 3.0 29 0 033 2
40 76 I/ 293 142 3.8 57 27 1698 1307 23.8 109 784 73 I »n 728 B, 41334 3
AP#%1/3= 2,668 ATH#%#1/3= 2.520 ELSCAT <57 des 45 8 P 30 172 40 53 29 178 1383 0.6 9.4 797 83 I M 6 2,23 42, 5 17 37 3
REDUCED MASS NUMBER= 8.6% AP+AT=AC= 35.
5.0 95 43 3.4 188 42 S 32 1895 1257 18.2 8.3 809 93 2 8 6 207 42, 6 20 3.8 3
INTERACTION RADIUS RINT= 8.74 fm RO= 1.68 fm S5 105 48 4,03 192 4.5 48 34 1911 1143 163 7.4 8.8 102 2 8 6 194 82, 6 23 3.9 3
6,0 114 52 440 2012 47 44 36 195 1047 4.8 67 8.4 112 2 9 S 184 5. 725 41 3
MATTER HALF-DENSITY RADII [fmlg 65 120 56 476 2094 4.8 44 3B 1996 %7 135 42 8.3 12 2 % S L7 99 7 28 42 4
= 2.62 CT= 2.42 CT+CP= 5.04 C= 1.26 70 133 61 S43 274 5.0 4.3 39 N9 698 12.4 5.7 .8 131 2 100 S 166 M, 8 0 43 4
EQUIVALENT SHARF SURFACE RADII [fml: 7.5 M3 &5 550 280 52 41 4 22058 88 1LS 5.3 8.2 1 105 S Led 68 8 2 44 4
RP= 2.96 RT= 2.78 8,0 152 &9 5.8 235 S.4 4.0 43 2083 765 10.7 4.9 84 151 1 109 4 1.53 73, 9 % 45 4
8.5 142 74 623 9% 55 39 M 24 7 0.0 46 85.0 180 1 114 4 1,48 78 9 3 4o 4
COULOME RADII [(fml: 9.0 171 78 660 26 57 38 4 204 498 9.4 43 8.3 1N i ue 41,43 & 10 38 47 4
RCP= 2.92 RCT= 2.78 RC=RCP+RCT= 5.71 9.5 191 8 4% 234 59 37 & a4 M1 89 4y 884 1 P12 4 1,39 87,30 3% 49 4
BSS-COULOME POTENTIAL [MeV]: 10.0 190 €7 7.33 2600 4.0 3.6 49 256 428 84 3.8 8.8 189 1127 4 1.3 8.11 # 50 5
VC(r)=1.438%#ZP*2T/r for r>RC 105 200 91 7.70 2545 6.2 3.5 N 20 S8 8.0 3.4 80 199 1 13t 4 1.3t 93.11 &8 51 S
V(P ) =VO-K#re%n faor pr<RC 1.0 209 9 806 2128 6.3 34 52 2183 S 7.6 3.5 842 208 118 4 1.7 9.12 M 51§
VO= 25.57 MeV K= .10595 n=2.440 165 219 100 843 279 6.4 3.3 53 A% SK 7.2 3.3 864 28 1 139 4 124 102,12 & 5.2 5
VC(RINT)= 11.% MeV 12,0 28 104 8.90 2850 6.6 3.3 54 2204 523 69 32 85 27 1148 3 1.21 106,12 48 5.3 §
FISSION-TKE= 32. MeV 13.0 247 113 9.53 2%7 6.8 3.1 57 222 483 b4 29 848 24 1 182 3 116 115,13 5 85 §
ASYMM. FISSION-TKE= 32, MeV 10,0 266 121026 080 7.1 30 59 2238 M9 59 27 8.1 A4S 1 10 3 LU IN. 14 K 57 6
15.0 285 1301099 3189 7.4 2.9 6t 250 419 55 25 67.3 284 1 168 3 107 128,15 57 59 &
LIGUID DROP PARAMETERS: 16.0 304 139 11.73 394 7.6 28 63 23 32 S 2.3 8.4 A8 1% 3 1.03 137, 16 80 6.0 b
GAMMA= 0.950 MeV/fm#%2 PROX-FACTOR= 15.03 MeV 1.0 323 146 12.8 3397 7.8 2.7 & 223 39 48 2.2 6.6 32 t 183 3 1.00 145, 17 & 6.2 b
L-RLD= 35 (ROTATING LIGQUID DROP LIMIT)
STIFFNESS PARAMETER C= 22.19 MeV/Z#%2 18.0 342 156 13.19 U 8.1 2.7 48 282 Uy 45 2t 6.7 M i m 3 0,97 148, 18 &5 6.4 7
190 361 18513.93 393 8.3 2.4 70 290 3% 43 2.0 8.9 3 o 1% 3 0.94 157. 19 &8 &5 7
MASS EXCESSES [MeV/c#%x2): 2.0 380 174 14.66 87 85 25 72 2297 34 A4 L9 8.0 380 0 27 3092 185,19 1 &7 7
PROJECTILE: -1.5 TARGET: -4,7 25,0 AT 21738.32 4128 9.5 23 81 R4 B 3.2 1.5 884 45 0 24 2 0,81 199, 24 84 7.4 8
COMPOUND NUCLEUS: -26.6 3.0 570 2612199 4528 10.4 2.1 89 34 209 2,7 1.2 8.7 50 0 28 2 074 220, 28 % 8.0 9
FUSION RELATED PARAMETERS: 35.0 565 04 20.65 4097 1.2 1,9 95 BB 179 23 1.0 €89 &5 O 37 2 0,68 258, 32108 8.4
R-BARRIER= 7.96 fm V(RB)= 12.0 MeV 0.0 70 347 29.32 Sz 12.0 (.8 103 23t 1 2.0 0.9 8.0 70 ¢ 2 2 0.64 263, 3 120 9.2
@-VALUE= 20.4 MeV 5.0 85 W 329 W 127 1.7 116 238 137 1.8 0.8 8%.1 &5 0 37 2 0.60 A5, & 13t 9.7
L-CRITICAL= 26. 50.0 950 434 35.45 576 13.4 L6 116 73 15 L& 0.7 8.2 950 [ 73] 2 0,57 339, 45 142 10,2
MeW/u MoV NV — MeVic /e — & o b des des dey MV MV MV — nes MV V- MV -
PePROJECTILE T=TARGET C=COMPOUND OR DIMUCLEAR SYSTEM QP=QUARTERPOINT CMeCENTER OF MASS L=LAB BN 19F
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TABLES. Reaction Parameters for Heavy-Ion Collisions
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FHAE 6T I I T I FE T T I T TSI I T I I

* 99 19 F on 27 Al 19F o 27 19F o Z7R)
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY E/e BAD BN EOUVC »  k ETA  LMAX SONAR SOFUS OP-ON UP-LP GP-LT EP-P ET-T EPNX ETA” TAU  E-ER DH-DN TEP AT
1.0 19 11 0.1 820 24 184 O 0 010001800 00 O 0 0 0000 0. 0 000 O
ATOMIC NUMBERSs 2ZP= 9, ZT= 13. ZC= 22.(Ti) 20 B 2 1.2 160 34 1.0 14 5B Wb SO RI S A 17 0 N &P 15 0 028 2
NEUTRON NUMBERS: NP= 10. NT= 14. NC= 24. 3.0 57 3B 1B M2 A2 106 2 135 90 3.8 5.9 &1 4 8§ 0 16 3% 2 0 031 3
4.0 6 45 246 162 A9 9.2 35 149 128 BT 105 /2 M 05 & 12272 B 416 34 3
APEx1/3= 2,668 ATA#*1/3= 3.000 &5 8 50 276 1742 5.2 87 38 1810 1400 2.6 150 7.2 81 4 &7 11 247 . 5 19 3.4 4
REDUCED MASS NUMBER= 11.15 AP+AT=AC= 46.
5.0 95 56 3.07 188 55 8.2 41 195 149 2.5 13.2 8.8 2 3 7 10 228 % 5 2 3T 4
INTERACTION RADIUS RINT= 9.2é #m RO= 1.43 fm 55 106 6 338 192 57 7.9 4 19 1281 200 1.8 8.0 101 3 75 9 213 3%, 6 24 3.8 4
6.0 114 67 3.68 W12 60 7.5 47 247 1T 18.1 10.6 8.0 111 3 0 9 2,00 43 6 2 %9 4
MATTER HALF-DENSITY RADII [fml: 65 124 72 3.9 2M 62 7.2 S0 2100 1064 165 97 8.8 121 2 W 8 L9 4. 7 B 41 4
CP= 2,62 CT= 3.05 CT+CP= 5.66 C= 1.41 7.0 1% 78 430 274 65 7.0 52 2447 1007 15.2 B9 €24 131 2 & 8 1.6 49, 7 3 42 5
EQUIVALENT SHARP SURFACE RADII [¢ml: 7.5 143 84 40 250 47 67 S 287 99 14.0 8.2 &30 M0 2 € 8 L3 52 8 R 43 5
RP= 2,96 RT= 3,35 8.0 12 99 A9 25 69 65 5 22 681 13.0 7.7 @5 (50 2 92 7 L6 56 8 34 44 5
8.5 142 95 52 29 70 &3 5 25 89 122 1.2 8.9 160 2 %5 T LMD W 9 B 4S5 S5
COULOMB RADII £fml: 9.0 171 100 553 245 7.3 b1 61 280 783 1.4 67 863 149 2 %8 7 L54 et 9 I 46 b
RCP= 2.93 RCT= 3.32 RC=RCP+RCT= 6,25 9.5 181 106 583 259 7.5 6.0 63 2004 742 10.8 6.3 BA6 179 2 101 7 149 65. 10 39 &7 &
BSS-COULOME POTENTIAL [MeVi: 10.0 190 12 614 2600 7.7 5.8 65 225 704 10,2 60 849 18 1 104 b 145 8. 10 M 4§
VC(r)=1.438#ZP*IT/r for r>RC 1.5 200 117 645 2665 7.9 5.7 67 245 71 9.7 57 852 198 1 107 b6 LA 7210 42 49 b
VC (1) =VO-K#r#%n for r<RC 1O 200 128 675 778 &1 5.6 69 2%3 &0 9.2 54 854 28 1 10 6 1,37 5 1 43 50 4
VO= 37.89 MeV K= .12286 n=2.453 15 205 128 7.06 27% 8.3 54 71 29 613 8.8 S0 8.6 27 1 M3 6 1.3 T8 11 45 54 6
VC(RINT)=  18.2 MeV 120 28 13 7.37 2850 &4 5.3 73 294 567 8.4 A9 5.8 27 1 M 6 LB 80,12 47 52 7
FISSION-TKE=  37. MeV 1.0 247 M5 7.9 297 8.8 5.1 76 2420 52 7.7 4.5 8.2 24 | 12 5 1.2 8,13 50 54 7
ASYMM. FISSION-TKE=  35. MeV 140 266 156 .60 2080 9.1 A9 TP 22 W3 T4 A2 865 25t 127 5 L19 93. 13 R 5.4 7
150 265 167 9,21 3189 9.4 48 & 2461 49 65 3.9 867 284 | 1B 5 LI5S 914 B 57 8
LIGUID DROP PARAMETERS: 160 304 178 9,82 2 9.8 4.6 06 U8 MO 62 3.6 8.9 3 1 1B 5 110 10015 B 59 8
GAMMA= 0.948 MeV/fm¥%2 PROX-FACTOR= 16,78 MeV 1.0 33 190 10.44 3397 10.1 4.5 89 2492 414 58 3.4 8.1 32 1 M3 5 107 110. 6 61 6.1 8
L-RLD= 46 (ROTATING LIGUID DROP LIMIT)
STIFFNESS PARAMETER C= 17.38 MeV/Z#sZ 1.0 M2 2011105 % 10.3 4.3 91 2505 I 54 3.2 8.3 3 1 M9 5 1,00 1A 17 &3 62 9
19.0 361 2121147 399 10,6 42 9 BT I 54 30 8.4 0 1 158 4 1,00 120, 17 6 b4 9
MASS EXCESSES [MeV/c*#21: 20,0 30 2312.28 BT 10,9 41 9 BT B2 A9 29 8.6 I 1 159 4 0.9 126, 18 &8 45 9
PROJECTILE! ~1.5 TARGET:  -20.4 5.0 A5 091535 4128 12.2 3.7 109 26 B 29 2.3 €1 4 1 186 4 0.8 49, 2 B 7.2
COMPOUND NUCLEUS: — —44.& 2.0 570 WG18.42 4528 13.4 4 120 291 24 22 L9 84 S0 0 28 3 0.79 1M 2B 9B 1.9 12
FUSION RELATED PARAMETERS: 5.0 65 02049 AT 144 3.0 131 2609 201 27 1.6 886 845 0 231 3 0.73 197, 30 104 8.5
R-BARRIER= 8.41 fm V(RE)= 18.5 MeV 80,0 760 446205 SN2 154 29 140 2423 176 24 1.4 83.8 0 0 254 3 0.48 218 M 115 9.0
Q-VALUE= 22.7 MeV 450 B S0227.63 S5O7 164 27 149 23 15 21 1.2 8.9 85 0 27 3 0.44 28 BB %6
L-CRITICAL= 36, 50,0 950 BB .70 ST 172 2.6 157 AL M0 LY Ll 890 950 0 299 3 0,60 256, 41 135 10.0
B 436 36 3635 336 32 3 36 3 6 26 260 3 3 3 3136 36 35 30 30 I 3 5 6 30 36 46 3 30 3 50 96 3 434 R N 3
#100 12 F on 40 Ca 19F on 40Ca WF o W02
FPARAMETERS INDEPENDENT OF BOMBARDING ENERGY B/v EA0 BN EOVWC » &k ETA LMY SONR SOFUS GP-ON OP-LP OP-LT EP-OP ET-OT EPONK ETA” TAU E-ER EN—EN TBP MLT
1.0 19 13 048 &0 28 2.3 0 0 01800180 00 0 0 0 0000 0 0 000 0
ATOMIC NUMBERS: ZP= 9. ZT= 20. ZC= 29.(Cu) 20 3 2 057 140 40 2.0 0 0 01001800 00 0 0 0 0000 0 0 000 0
NEUTRON NUMBERS: NP= 10. NT= 20. NC= 30, 3.0 57 39 145 142 49 164 26 92 00 636 42 32 43 M 0 2 45% 1. 0 029 3
40 76 52 194 142 5.6 182 38 1509 1131 40.9 .0 696 68 8 S5 20 %16 2B, 4 15 22 4
APRE1/3= 2,668 AT##1/3= 3,420 45 8 53 218 1742 4.0 134 43 1679 1275 W8 BT 26 W 7 60 18 282 2. 5 18 %3 4
REDUCED MASS NUMBER= 12.88 AP+AT=AC= 59.
S0 95 o4 242 1806 6.3 127 47 18IS 1390 30.3 20.6 749 89 b o6 17 257 B 5 21 3.5 4
INTERACTION RADIUS RINT= 9.72 fm  RO= 1.40 fm 5.5 105 71 246 192 6.6 121 51 1925 1412 26.8 18.2 76.6 100 5 &7 15 237 3. 6 2 3.6 4
60 114 77 290 W2 b9 1.6 56 17 12M 241 164 8.0 110 4 70 14 2.2 M 6 25 3T S
MATTER HALF-DENSITY RADII [¢ml: 65 126 84 3.4 20M 7.2 il 58 200 1195 2.8 4.8 7.0 120 4 73 13 209 3% 7 277 38 S
CP= 2,62 CT= 3.59 CT+CP= 6.21 C= 1,51 7.0 133 90 399 AM 7.5 107 61 2060 1109 0.0 136 80.0 10 3 76 13 L9 M 7 X 39 5
ECUIVALENT SHARP SURFACE RADII [#mJ: 7.5 M3 97 3.43 250 7.7 103 44 2217 1035 18.4 125 80.8 13 3 79 12 1.8 42 7 X 40 S
RP= 296 RT= 3.85 8.0 152 103 3.87 2355 8.0 10.0 &7 267 971 121 1.6 BLS 149 3 81 12 .85 M, 8 R 41 &
85 162 109 441 29 8.2 9.7 &9 231 9M 159 10.8 820 1% 3 88 1 LI 4. 8 4 K2 &
COULOMB RADII [fm3: 9.0 171 116 435 M6 8.5 9.4 72 250 663 149 10.1 825 168 3 8 11 L7 4. 9 3B A4 4
RCP= 2,93 RCT= 3.88 RC=RCP+RCT= 6.77 9.5 181 12 460 253 87 9.2 75 285 817 14,0 9.5 8.0 17 2 8 {0 L&l 52 9 7 AS 6
BSS-COULOME POTENTIAL [MeV): 10,0 190 129 484 2600 89 9.0 77 A6 776 133 9.0 83.4 18 2 % 10 1.5 5410 39 45 7
VEr)=1,4384ZF#2T/r for r>RC 10,5 200 135 5.08 245 9.1 8.7 60 444 7 2.6 8.5 8.7 19 2z %R 10 151 5. 10 40 Aé 7
VC (1 ) =V0~K#r %, for r<RC H.0 200 142 5.2 228 9.3 85 2 209 06 1.9 8.1 8.0 207 2 95 9 147 B 10 & 47 7
Vo= 53.48 MeV K= 12534 n=2.510 1.5 219 148 5.5 279 9.6 8.4 B4 493 &7S M4 7.7 B3 27 2 97 9 143 42 11 43 4.8 7
VCARINT)=  26.6 MeV 120 28 15 581 2850 9.8 8.2 8 2514 o7 10.8 7.3 Mb 26 2z N 9 LI 5.1 M A9 7
FISSION-TKE=  45. MeV 130 27 167 629 67 10,2 7.9 91 2B/ H7 9.9 67 5.0 A5 0z 103 9 1.3 69.12 & 51 @
ASYMM., FISSION-TKE= 3%, MeV 14.0 266 180 4,77 3080 10.5 7.6 95 264 54 9.2 5.2 85.4 245 1 107 8 1.27 74,13 50 5.3 8
150 285 (93 7.2 3189 10.9 7.3 98 211 Si7 8.5 56 658 284 1 1 8 1.2 78 14 33 54 9
LIGUID DROP PARAMETERS: 16,0 304 206 774 394 1.3 7.1 102 23 485 7.9 5.4 8.0 M8 1 115 8 118 83, 4 B 56 9
GAMMA= 0,951 MeV/fm#sZ PROX-FACTOR= 18,10 MeV 10 323 29 8.2 97 A6 69 106 257 457 74 5.0 8.3 32 4 W9 7 Li4 88,15 B 57 9
L-RLD= 56 (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 15.09 MeV/Zw#2 18,0 342 22 871 M8 12.0 6.7 109 26% 431 7.0 47 8.5 M 1 12 7 .10 9. 16 & 5.9 10
19.0 31 A5 9.19 V3 123 65 113 %93 M8 b6 45 8.7 0 1 125 T L.07T 9. 17 43 6.0 10
MASS EXCESSES [MeV/c##21: 200 300 2599 9.48 BT 12,6 6.3 116 ZX8 W 6.3 42 8.9 379 1 130 T Lo 947 & 62 I
PROJECTILE: -1.5 TARGET: -33.0 2.0 475 321209 M28 W1 57 131 Z45 30 A9 3.4 815 44 1 WD b 092 12,21 T7 68 12
COMPOUND NUCLEUSS  -58.2 0,0 5% 3B 1450 428 154 5.2 145 2002 258 41 28 88.0 569 1 164 5 0.8 10,25 88 7.5 14
FUSION RELATED PARAMETERS: B0 45 451 16.92 4T 167 4.8 157 2820 21 35 24 863 e 1 180 5 0.77 160. 28 %8 8.0
R-BARRIER= 2.78 fm V(RB)= 27.5 MeV 0.0 760 51519.35 542 17.9 4.5 169 2049 19 3.0 21 8.5 760 0 19% 5 071 1. 2 108 85
G-VALUE= 23.7 MeV 45,0 8% S8020.77 57 18.9 A2 179 M4 172 27 1.8 887 85 0 21 4 0.67 191 B 18 3.0
L-CRITICAL= 43. 50.0 950 G 2419 5876 19.9 40 190 2676 155 24 L6 86.8 90 0 227 4 0.63 207, I 1B 9.5
HeViu MV NV — MeV/c L/fs - & ab ab des des des HeY MV MoV ~— nps  MeV eV~ MeV —

P=PROJECTILE T=TARGET C=COMPOUND OR DINUCLEAR SYSTEM GP=QUARTERPOINT CM=CENTER OF MASS L=LAB et 19 F



454 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

#101 19 F on 54 Fe 19F on 56 Fe 19F on 56 Fe
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY El/u ELAD ECM EDNVC » k ETA  LMAX SOMAR SOFUS OP-CM QP-LP OP-LT EP-QP ET-QT EPOMX ETA’ TAU  E-ER EN--EN TENP MAT
1.0 19 14 043 80 31 %8 0 o6 0180019800 00 0 0 0 0000 0 0 000 O
ATOMIC NUMBERS: ZP= 9. ZT= 26, IC= 35.(Br) 20 38 28 0.8 1160 44 261 0 0 019001800 00 O O 0 0000 0. ¢ 0 00 O
NEUTRON NUMBERS: NP= 10. NT= 30. NC= 40. 3.0 57 43 1,29 M2 54 2.3 2% T4 S 79.3 6.9 0.4 3P 18 B A5 S 14 2 7 23 3
&0 76 N 171 16A2 4.2 184 A1 416 1051 497 37.0 65,4 4 10 S1 29 356 18 4 15 246 4
AFP*x1/3= 2,648 AT##1/3= 3.826 45 8b o4 1.93 1742 6.6 174 46 1628 1228 A1 3.0 895 B 8 T B 312 2. 4 18 2.8 4
REDUCED MASS NUMBER= 14.19 AP+AT=AC= 7G.
S0 95 M 214 183 &9 165 St 179 1%P /S5 %7 722 8 7 0 23 282 B.5 N 29 4
INTERACTION RADIUS RINT=10.16 fm RO= 1.5&6 fm S5 105 78 2.3 1926 7.3 15.7 56 1939 1485 3.3 3.5 M4 9 6 &£ 2 28 B I 2 A0 S
60 4 85 257 2012 7.4 150 &0 2047 1493 28.0 21,0 .0 109 5 64 17 2.4 2. 6 24 31 5
MATTER HALF-DENSITY RADII L[fmif 65 128 2 279 2084 7.9 A5 64 2143 1378 B3 190 T3 119 4 &% 1828 . 6 2% A3 b
CP= 2.462 CT= 4.12 CT+CP= 6.73 C= 1.60 7.0 133 9% 3.00 2174 8.2 13.9 48 2225 1280 230 17.3 784 129 4 69 17 2413 X 7 27 3.4 &
EQUIVALENT SHARF SURFACE RADII [fml: 7.5 143 106 3,20 2250 8.5 13.5 72 2% 19 203 15.9 9.4 139 4 TL 46 202 3, 7 2 A5 4
RP= 2.94 KT= 4,35 80 152 113 3.43 2325 6.8 13.0 75 3% 1120 19.7 14.7 80.2 149 3 73 5 1.93 5. 8 31 348 &
8.5 162 121 3.68 2% 9.0 126 78 2413 1054 183 13,7 0.8 158 3 M 15 L& 3. 8 RN W7 7
COULOMEB RADII L[fml: 9.0 171 128 3.86 2466 9.3 12.3 81 2462 995 17.2 12.8 8.4 168 3 6 14 1,78 39 &8 N 38 7
RCP= 2,93 RCT= 4,27 RC=RCP+RCT= 7.20 9,5 181 135 4,07 2534 9.6 12,0 84 2505 949 14,1 12,1 8.9 17 3 78 14 £.72 M. 9 B 319 7
BSS-COULGMB POTENTIAL [MeV]: 10.0 190 142 4,28 2600 9.8 117 87 2544 8% 15.2 1.4 624 187 3 80 13 1.6 43. 9 W 40 8
VC(r)=1,438#2F*ZT/r for r>RC 10.5 200 (49 450 2645 10.1 114 90 2579 €53 144 10.8 8.8 197 2 81 13 1.6¢ 45.10 38 41 8
VC(r)=V0-K#r#*n for r<RC 1.0 209 156 471 2728 10.3 1t.1 93 211 814 13.7 10.2 8,2 207 2 8 13 1.5 47.10 ¥ 42 ¢
Vo= 45,06 MeV K= .11883 n=2.552 15 219 143 4,93 279 10.5 10,9 95 2640 779 13.0 9.7 835 26 2 8 12 152 #.10 4 43 9
VC(RINT)= 33,1 MeV 120 228 170 S.14 2850 10.7 10.4 98 2666 746 124 9.3 .8 26 2 8 12 1,48 SL. 11 A2 44 9
FISSION-TKE= 53. MeV 13.0 247 184 5.57 2967 11.2 10.2 103 2713 489 1.3 8.5 843 245 2 8 11 L4 B U 45 45 9
ASYMM. FISSION-TKE= 41. MeV 140 266 199 6,00 080 11.6 9.8 108 2754 A0 10.4 7.8 €48 244 2 2 11 135 S8. 12 47 47 10
15.0 285 213 4,43 389 12,0 9.5 112 2789 597 9.7 7.2 852 M 2 95 10 1.9 43,13 50 4.8 10
LIaUID DROP PARAMETERS: 6.0 304 27 5,8 M 124 9.2 117 W19 0 9.0 48 &5.5 N3 1 9% 10 1,28 . 14 52 5.0 11
GAMMA= G.944 MeV/fm%s2 PROX-FACTOR= 18.98 MeV 170 323 At .28 N9 12.8 8.9 120 WS 57 65 4.3 /5.8 W 1 108 16 L2 9. 14 B 52 12
L-RLD= &9 (ROTATING LIGUID DROP LIMIT)
STIFFNESS PARAMETER (= 13.73 MeV/Z##2 18.0 342 25 .71 U9 13.2 8.7 125 2869 497 8.0 5.9 860 A 1 104 9 L1b 73,15 57 5.3 12
19,0 31 270 8.14 3593 13.5 8.5 129 2890 471 7.5 5.6 8.2 W0 10106 9 113 706 %9 5.4 12
MASS EXCESSES [MeV/c##2]: 20,0 B0 284 8.57 WY (3.9 82 13 2909 M8 7.1 5.3 Bh4 3IM 1 109 9 1,09 9016 &1 5.4 13
PROJECTILE: ~1.5 TARGET: -61.4 5.0 415 3% 10.71 4128 155 7.4 150 2981 3/ 5.6 A2 €7.2 4 112 8 097 %, 72 6.2 1§
COMPOUND NUCLEUS: -70.4 .0 570 42 12,85 4528 17.0 4.7 146 028 298 Aé 3.5 817 B9 1 138 7 08 142.23 8 48 17
FUSICN RELATED PARAMETERS: 35.0 465 497 15.00 4897 18.4 6.2 180 3062 256 4.0 3.0 88.0 o6 1 45 & 080 128,27 93 7.3
R~BARRIER= 9.17 fm V(RB)= 34.2 MeV 40,0 750 567 17.14 5242 19.6 5.8 194 087 24 3.4 2.4 883 T¥ 1 156 4 075 141, 0102 7.8
G-VALUE= 7.6 MeV 45,0 8% 43819.28 5567 20.8 5.5 206 3106 199 3.4 2.3 W5 &5 0 167 & 0.70 153, A 141 8.3
L-CRITICAL= 1. 0.0 950 709 21,42 9676 21,9 5.2 218 A2 179 27 220 8.8 0 0 77 S 0.67 1467, 37 121 8,7
#102 19 F on &3 Cu 19F on &3 Cu 19F on 63Cu
PARAMETERS INDEFPENDENT OF BOMBARDING ENERGY El/e ELAD E(N E(NAC e & ETA  LMAX SGWR SGFUS OP-CW QP-LP QP-LT EP-QP ET-OT EPOMX ETA’ TAU E-ER EN—EN TEWP MLT
.0 19 15 040 80 3.2 441 ¢ ¢ 0618001800 00 O 0 O 0000 0, ¢ 6 00 O
ATOMIC NUMBERS: ZP= 9. ZT= 2%. IC= 38.(Sr) 20 3B 2 080 160 45 21 0 0 018001800 00 0 0 O 0000 0 O 0 00 O
NEUTRON NUMBERS: NP= 10. NT= 34. NC= 44. 30 57 M 1,21 M2 55 227 28 b7 39 0.4 7317 MY ¥ N B 5 &% 13, 2 7 23 3
4,0 76 5B 1.6 1642 44 205 40 137 973 S3.8 421 &34 &5 11 S0 33 380 17, 4 15 2.4 4
AP#%1/3= 2.668 AT*#1/3= 3.979 A5 85 b6 1.81 1742 46,8 19.4 47 1560 1168 45.0 B 7.5 7 09 54 29 330 19, 4 17 27 4
REDUCED MASS NUMBERx= 14.60 AP+AT=AC= B82.
50 95 73 2,01 186 7.4 184 52 1746 133 38.8 3.4 0.6 8 7 S 2% 2% 2, 519 28 §
INTERACTION RADIUS RINT=10.33 fm RO= 1.55 fm 5.5 105 80 221 1926 7.5 17.5 57 1898 145! 3A.1 2.4 7.0 98 & &0 24 249 23 5 A 30 5
60 114 68 2.41 22012 7.8 168 62 204 157 .4 235 7.8 108 & 62 2 249 N 6 2B 31 b
MATTER HALF-DENSITY RADII [fmlf 85 124 95 261 2004 8.1 161 66 2130 1M3 2.4 2.2 7.3 119 5 & A 23 27, & B W2 &
CP= 2.462 CT= 4.31 CT+CP= 6.93 C= 1.43 7.0 133 102 2,81 2174 8.4 1S5 70 21 1300 250 19.3 7.5 129 4 47 19 220 B, 7 277 3.3 b
EGUIVALENT SHARF SURFACE RADII [¢ml: 7.5 143 109 3.00 2250 8.7 150 74 2299 1250 23.0 17.7 8.5 138 4 &9 46 209 0. 7 B 34 7
RP= 2.96 RT= 4,53 8.0 152 117 3,21 2825 9.0 145 77 238 1172 21,3 16.4 W4 M8 4 0 18 L99 . T N 35 7
8.5 162 124 3.4t 23% 9.3 141 81 2428 1103 19.8 152 80.1 158 3 72 17 L9 4. g 3 346 7
COULOMB RADII C+mlt 9.0 {71 131 3.62 2466 9.6 137 B84 2482 1042 18,5 142 90.8 168 3 M 16 L83 3. 8 B 37 8
RCP= 2,93 RCT= 4.45 RC=RCP+RCT= 7,37 9.5 181 139 3.62 2534 9.8 13,3 €7 2529 987 17.4 13.4 8.3 17 3 75 16 176 38 9 M 3.8 8
BSS-COULOME FOTENTIAL [MeV]: 10.0 190 146 4.02 2600 10.1 13,0 90 2572 938 led 126 81.8 187 3 n 15 1,70 4. 9 3 39 8
VC(r)=1,438%2P%ZT/¢ for rDRC 10.5 200 153 4.22 2665 10.3 12,7 93 2611 893 15.5 11.9 83 197 3079 15 1,485 42, 9 37 A0 8
VP ) =VO—K¥*r##o for r<{RC 1.0 200 181 442 278 10.6 12,4 96 2647 852 (4.7 143 827 X7 2 &0 {4 140 43,10 B 4L 9
Vo= 70.66 MeV K= .11507 n=2.57& 1.5 219 168 4.2 279 10,8 12,0 99 2679 815 4.0 167 8.0 26 2 82 14 1.5 45,10 40 42 9
VC(RINT)= 36.3 MeV 12.0 28 175 4.82 2650 If.1 1L9 102 2708 78} 13.3 10.2 83.3 26 2 & 13 L51 47,30 4 42 ¢
FISSION~-TKE= S58. MeV 13.0 247 190 5.22 2967 (1.5 104 107 2760 721 12,2 9.4 8.9 A5 2 8 13 LM 50,11 M4 44 10
ASYMM. FISSION-TKE= 42. MeV 14.0 2% 204 5.62 080 1.9 110 112 2005 670 1.2 8.4 844 2644 2 €8 12 138 9. 12 & &b 20
15,0 285 219 6,03 189 12.4 10.6 117 2843 625 10.4 8.0 8.8 2 2 91 12 L3R .13 4 &7 1)
LIQUID DROP PARAMETERS: 16,0 304 234 6,43 3294 12.8 10,3 121 2877 S8 9.7 7.4 85.2 A2 2 M 41 L27 &0, 13 51 49 12
GAMMA= 0,943 MeV/fmx#2 PROX-FACTOR= 19.29 MeV 17,0 323 248 6,83 3397 13.2 10.0 126 2906 S51 9.1 7.0 &5 322 1 % M 1.2 & 14 S 5.0 12
L-RLD= 74 (ROTATING LIGUID DROP LIMIT)
STIFFNESS PARAMETER C= 13.35 MeV/Z##2 18.0 342 263 7.23 349 13.5 9.7 13 2932 Sa 85 6.6 857 3M 1 9% 10 1,19 &7.15 S 5.2 13
19,0 361 277 7.43 3593 13.9 9.4 134 2955 493 8.0 4.2 840 30 1101 10 LIS 70,15 S8 5.3 13
MASS EXCESSES [MeV/c##21: 20,0 380 292 8.03 387 14.3 9.2 138 277 M9 7.6 5.9 8.2 3N 1 103 10 $.12 7316 60 5.4 14
PROJECTILE: -1.5 TARGET: -65.2 25.0 475 3510.04 4128 16.0 8.2 156 56 35 40 4.4 8.0 4 1 1S 9 0.9 89.20 71 &0 16
COMPOUND NUCLEUS: ~76.6 30.0 570 438 12,056 4528 17.5 7.5 173 3109 312 S.0 3.8 8.5 S 1 125 8 0.89 303. 23 81 4.6 18
FUSION RELATED PARAMETERS! 35.0 665 SIf 14.06 4897 18.9 4.9 168 3146 28 4.2 3.3 8.9 M t 18 7 0,82 116,26 90 2.1
R-BARRIER= 9.31 fm V(RB)= 37.5 MeV 0.0 760 S04 14.07 S242 20,2 6.5 202 A B4 37 2.8 8.2 75 1 145 7 0.7 131. 0100 7.6
G-VALUE= 10.0 MeV £5.0 955 457 18,08 5547 2.4 6.0 215 3% 2208 3.3 25 €84 &5 0 IS5 4 0.72 142 B9 8.1
L-CRITICAL= 54. 50,0 950 730 20,09 5876 22,64 5.8 227 33 187 2.9 23 885 90 0 14 6 0.68 15, b 118 6.5
MeV/u MV MV — MW U/fs — K wb ab dex den des MV MV MV —  nes MV V- eV —~
P=PROJECTILE T=TARGET C=COMPOUND OR DINUCLEAR SYSTEM QPsQUARTERPOINT CN=CENTER OF ISS LLAB B 19F
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TABLES. Reaction Parameters for Heavy-Ion Collisions
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#103 19 F an 92 Mo 19F on 2% 19F on 52 M0
PARAMETERS INDEPENDENT OF EBOMBARDING ENERGY El/u EAB ECW ECRAC » &k ETA LW SOMAR SGFUS GP-ON P-LP GP-LT EP-IP ET-07 EPONX ETA’ TAU  E-ER Di—EN TEP MAT
1.0 19 16 032 80 34 55 0 0 0190.018.0 00 ¢ 0 0 0000 0.0 000 O
ATOMIC NUMBERSt 2P= 9. ZT= 42, IC= S1.(Sb) 20 38 31 0.63 1160 49 421 0 0 018001800 00 O 0 0 0000 0 0 0 00 O
NEUTRON NUMBERS: NP= 10. NT= 50. NC= 60. L0 57 47 0.9%5 M2 60 MA O O 018001800 0.0 O O O 0 000 0. 0 0 0.0 O
40 T 63 126 1642 69 29.8 34 824 54 8L 70,7 4.0 57 19 43 45 5.4 13 3 13 2.0 4
AP#%1/3= 2,668 AT#x1/3= 4.514 A5 8 71 1,42 1782 7.3 281 43 119 820 65.8 5.9 St 71 14 49 S| AT M 4 15 21 4
REDUCED MASS NUMBER= 15.75 AP+AT=AC=111.
5.0 95 79 1.58 183%6 7.7 2.6 51 25 100 5.2 4.6 624 8 12 53 M 344 16 518 23 S
INTERACTION RADIUS RINT=10.91 fm  RO= 1.52 fm S5 105 & 174 192 8.1 25.4 57 {81 121 47.7 40,1 61 9 10 5 39 3.2 17. 519 2.4 §
6.0 1M 9 190 20012 8.4 24.3 63 I8 137) 4.0 3.2 6.0 108 8 59 35 29 18 5 2 25 &
MATTER HALF-DENSITY RADII [fmlz 65 124 102 2.05 254 8.8 2.3 &9 1973 1498 37.6 314 7.2 116 7 & 33 270 20. & 23 2.6 6
CP= 2.862 CT= 5.00 CT+CP= 7.62 C= 1.72 7.0 13 110 221 274 9.0 2.5 74 2103 1550 3.0 8.4 730 127 6 63 ;0 252 2 6 5 27 &
EQUIVALENT SHARP SURFACE RADII [fml: 7.5 143 118 2.37 250 9.4 207 78 2216 M7 3.1 B9 M5 137 & S B 23 BT 2 28 7
RP= 2.96 RT= S5.20 8.0 152 12 253 2825 9.7 21.0 €3 234 157 2.6 238 757 4 S b 27 24 N T B 29 7
8.5 162 134 2.49 2% 10.0 204 § 2400 1277 2.5 2.0 6.8 15 5 48 2 214 2. 7 2% 3.0 8
COULOMB RADII Cfml: 9.0 7L 142 2.64 26 10.3 198 91 4T 1206 4.7 205 7.7 67 4 49 25 2.04 20. 8 M 31 8
RCP= 2.93 RCT= 5.08 RC=RCP+RCT= 3.00 9.5 181 150 3.00 2534 10.6 19.3 95 254 1142 .1 192 785 1% 4 70 24 1.% B. 8 2 3.2 9
BSS—COULOME POTENTIAL [MeV3: 10,0 19 157 3.6 2600 10.9 18.8 98 2607 1065 21.7 8.0 79.2 18 4 71 B 1.89 3. 9 I/ 3.3 9
VE(r)=1,438%ZP*IT/r for rDRC 10.5 200 165 3.2 2665 {12 1.4 102 2653 1033 20.5 17,0 9.8 1% 4 73 2 1.8 3. 9 34 34 ¢
VE(r)=V0~-K#r#xn for r<RC 1.0 209 173 3.48 2728 104 17,9 105 2713 986 19.4 16,1 80.3 28 3 T4 24 L7 W 9B 35 10
Vo= 93.30 MeV K= 09732 n=2.475 HL5 219 181 3.43 279 117 17.6 108 2760 944 18.4 153 80.8 245 3 75 24 LM 310 I 35 10
VC(RINT)=  49.8 Mey 1220 228 189 379 2850 i1.9 17.2 112 2802 904 7.5 145 BL3 25 3 T 20 1.6 5. 10 B b 10
FISSION-TKE=  80. MeV 13.0 247 25 441 27 124 165 18 2676 5 16,0 13.2 820 2M 3 78 19 L.57 B 1l 40 38 11
ASYMM, FISSION-TKE=  47. MeV 1.0 2% 220 443 60 12,9 159 124 2940 775 147 122 827 284 2 %0 18 150 4L 11 43 3.9 12
15.0 285 236 474 3189 13.3 5.4 129 9% 7R 13.6 113 8.2 283 2 82 17 143 43. 12 &5 41 12
LIGUID DROP PARAMETERS: 16.0 304 252 5.06 394 13.6 149 135 30M 678 12.6 $0,5 837 02 2 B 17 L.3B A 13 47 42 13
GAMMA= 0.941 MeV/fmu#Z PROX-FACTOR= 20.31 MeV 1.0 323 248 537 397 14.2 1.4 140 3085 438 1.8 9.8 841 R 2 B 15 133 49 13 49 43 13
L-RLO= 2% (ROTATING LIQUID DROP LIMIT)
STIFFNESS PARAMETER C= 12,40 MeV/Zxuz 18.0 342 263 5.49 % 4.5 140 145 UM 603 I1.4 9.2 845 W0z 87 15 1.28 Sk 14 St 4S5 M
190 361 299 5,01 3593 15.0 13.7 150 3158 57 104 8.7 848 I 2 8 45 L2 5% 15 33 46 15
MASS EXCESSES [MeV/c##2]: 2.0 390 35 6,32 3687 5.4 13.3 154 3% 542 9.9 82 #.1 38 2 9 15 1.2 5615 B 47 15
PROJECTILE: ~1.5 TARGET: -87.5 5.0 475 4 7.9 M2 172 119 176 003 43 7.8 6.4 861 474 1 98 13 1.06 68. 19 &5 5.3 18
COMPOUND NUCLEUS:  —£1.3 2.0 570 472 9.48 4528 18.9 10.9 195 W79 36l 6.4 53 8.8 9 1 106 11 0.95 9.2 75 58 20
FUSION RELATED PARAMETERS: B0 645 5501106 4897 2.4 101 212 UIB 30 5.4 45 8.3 44 1 U3 11 0.87 9. 25 84 6.3
R-BARRIER= 9.81 fm V(RE)= 51.6 MeV 4.0 760 630 12,64 5242 21,8 9.4 28 UM 2N AT 3.9 87.6 TS 1 119 {0 0.81 I0l. 28 92 b.7
=2-VALUE= ~7.7 Mev 6.0 85 709 14.22 67 2.1 8.9 43 3505 241 4.2 35 B9 854 1 1% 9 0.7 1l 3108 7.
L-CRITICAL= &3, 50.6 950 787 15.80 587 244 6.4 257 /N 207 37 31 BB 949 1 132 9 0.72 12, B/ 7.5
#104 19 F  on 108 As 19F on 108 As 19F on 108 Ae
PARAMETERS INDEPENDENT OF HOMBARDING ENERGY El/u ELAB ECN ECVC » k ETA  LMAX SGWR SGFUS QPN OP-LP GP-LT EP-P ET-OT EPOMX ETA’ TAU  E-ER EN—EN TEWP MAT
1.0 19 16 0.3 80 35 6 0 0 0180.0180.0 00 ©0 0 0 0000 0. 0 0 00 0
ATOMIC NUMBERS: 2P= %. IT= 47. 2C= S&.(Ba) 20 B/ 32 05 {160 5.0 4.0 0 0 0180.0180.0 00 6 O 0 0000 0. 0 0 00 0
NEUTRON NUMBERS: NP= 10. NT= 61. NC= 71. 3.0 97 48 0.8 142 b1 BS5S 0 0  0180.01800 06 0 6 0 0 000 0. 0 000 0
A0 76 65 L19 142 7.0 3.3 3 45 408 935 83.5 432 S5 21 42 B4 638 1. 3 12 1.9 4
AP#%1/S3= 2,663 AT#wl/3= 4.762 A5 8 73 L34 1742 7.5 314 42 1012 716 T8 645 S.2 70 16 48 43 46 12 4 15 20 S
REDUCED MASS NUMBER= 1&.1& AP+AT=AC<127.
5.0 95 Bl 148 18% 7.9 2.8 50 139 962 61.2 3.1 5.4 82 13 52 52 3.9 4. 4 17 22 5
INTERACTION RADIUS RINT=11.18% fm RO= 1.50 fm 55 105 89 .63 1926 8.3 28.4 58 1572 1163 5.5 45.3 63.8 94 10 55 4 347 15. 5 19 23
5.0 114 97 178 012 87 272 64 174 131 46,0 396 670 105 9 56 41 312 46 5 20 24 &
MATTER HALF-DENSITY RADII [fml: 65 124 105 1.93 2004 9.0 261 70 198 1472 41,0 /2 9.5 116 68 &0 38 2.8 1. b6 2 25 7
CP= 2,62 CT= S,32 CT+CP= 7.94 G= 1.75 7.0 13 113 208 AM 9.3 252 75 2009 154 3.0 3.7 LS 126 7 b1 3B 245 19, b 28 2.6 7
EQUIVALENT SHARP SURFACE RADII [fml: L5 143 121 223 250 9.7 4.3 6 215 1562 .7 8.8 Tl 1% 6 &3 B 249 20, 7 25 27 8
RF= 2,94 RT= 5.50 8.0 152 129 238 205 10.0 235 65 2325 1485 31.0 2.5 A5 14 4 sS4 3 23 N 7 2 2B &
8.5 162 137 252 2% 103 228 89 42 131 8.7 4.5 5.7 15% 5 s N 228 2. T 2B 29 9
COULOME RADIT L[fml: 9.0 171 145 2.67 2466 10.6 222 94 2508 1302 26.7 2.8 76.7 486 5 67 28 213 24 & 29 3.0 ¢
RCP= 2.93 RCT= 5.34 RC=RCP+RCT= 3.26 9.5 181 153 2.62 2534 10,9 21.6 98 2564 1233 2.9 2.3 TI.5 176 4 68 27 204 5 8 3t 30 9
BSS-COULOMB POTENTIAL [MeV3: 10,0 190 162 2.97 2600 1.2 21,1 102 2653 172 23.4 20,0 78.3 18 4 &9 26 1.9% 2. 8 32 Al 10
VE(r)=1.438%ZP*ZT/r for r3>RC 105 200 170 3.12 2665 115 20.6 105 2716 106 2.1 18.8 79.0 1% & 70 25 L8 27. 9 MW 32 10
VC (1) =V0~K#rs##n for r<RC 1.0 200 178 3.27 228 117 20.1 109 2773 1085 20.9 17.8 79.6 208 3 71 2% 1.8 29, 9 M 3.3 i
Vo= 100.85 MeV K= ,0%074 n=2.701 S 219 18 341 290 120 19.6 113 2824 1019 19.8 169 .1 A5 3 T2 B 177 X 9/ %4 1
VC(RINT)= 54,4 Mey 120 228 194 3.5 2850 12.2 19.2 116 2872 976 18.8 16.0 80.6 25 3 73 2B 172 31,10 37 34 12
FISSION-TKE=  89. MeV 13.0 247 210 3.86 297 147 18.5 123 2955 0! 7.1 144 8.4 244 3 75 2 L43 W11 B b 12
ASYMM. FISSION-TKE= 48, MeV 4.0 266 226 4.06 60 13.2 17.8 129 027 837 15.7 13.4 €21 W3 3 77 20 L% % 11 4 37 13
150 285 262 A45 3189 137 17,2 135 269 781 14.6 12,4 87 W/ 2 78 20 148 3} 12 43 3.9 M
LIGUID DROP FARAMETERS: 16,0 304 259 475 3294 M.1 167 M0 343 TR I35 115 8.2 N2 2z 80 19 L.42 40, 13 45 40 5
GAMMA= 0.928 MeV/fmuxZ PROX~FACTOR= 20.46 MeV 1.0 328 275 5.05 397 14.6 16.2 146 3190 489 12.6 10.8 817 3z & 18 L.37 43, 13 47 &1 15
L~RLD= 88 (ROTATING LIQUID DROF LIMIT)
STIFFNESS PARAMETER C= 12.09 MeV/Z#%2 18.0 342 29f 5.34 349 15.0 15.7 151 3238 451 159 10.1 841 30 2 8 17 1,32 45. 14 50 4.2 16
9.0 361 7 5.44 393 5.4 153 156 71 A6 1.2 9.5 44 3/ 2 B 17 128 4.4 2 43 17
MASS EXCESSES [MeV/c##Zl: 2.0 30 323 5.9 387 15.8 149 161 05 586 10.6 9.0 8K7 I} 2 8 16 LA 49, 15 53 45 17
PROJECTILE: -1.5 TARGET: -87.4& 5.0 475 A4 7.42 M2 (7.7 13.3 184 U3 448 83 .1 859 A4 1 93 14 109 A, 168 &3 5.0 2t
COMPOUND NUCLEUS:  -§2.4 2.0 570 485 8.91 4528 19.4 122 204 By 390 6.8 5.8 8.4 59 1 9 13 0.9 70,2 72 5.5 23
FUSTON RELATED PARAMETERS: 3.0 565 566 10.39 4657 20.9 11,3 222 W/AO M 5.8 49 1 s 1 105 12 0.9 80. 25 81 5.9
R~BARRIER=10,05 fm V(RB)= S6.3 MeV 40,0 750 4461188 5242 2.4 10.5 29 325 293 5.0 A3 8.5 78 1 110 11 O.84 89, 28 89 6.3
R~VALUE= -6.7 Mev 5.0 727 13,3 5567 2.7 9.9 255 3640 260 4.5 3.8 8.8 @ 1 {16 10 0.78 9. 3 97 &7
L-CRITICAL= &7. 50,0 950 806 14.85 5876 250 9.4 270 388 234 4.0 3.4 88.0 989 1 121 10 O.74 106 34 305 7.1
BeV/u MV MeV — MeV/c irfm - 40 mb mb des des des MV BV MeV  — o5 MV HeV- MV —

P=PROECTILE T=TARGET CxCOMPOUND OR DINUCLEAR SYSTEN GP=QUARTERPOINT CM=CENTER OF MASS L-LAB BEM 19F
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TABLES. Reaction Parameters for Heavy-Ion Collisions
See page 395 for Explanation of Tables and page 390 for Contents

#105 19 F on 140 Ce 19F on 180 Ce 19F on 140 Ce
PARAMETERS INDEPENDENT OF BOMBARDING ENERGY /v ELAB ECN EMAC » k ETA LMAX SGMAR SGFUS QP-CM QP-LP OP-LT EP-OP ET-OV EPOMX £TA’ TAU E-ER EN--EN TEWP MAT
.0 19 17 026 820 37 82 o 0 0 190.0 180.0 0.0 [ [ . 0000 0.0 000 0
ATOMIC NUMBERS: ZP= 9. 2T= 358, IC= &7.(Ho) 20 ¥ 052 1 52 WL 0 0 0 180.0 180.0 0.0 0 [ 2] 0000 0 0 000 ¢
NEUTRON NUMBERS! NP= 10. NT= 82, NC= 92. 30 57 % 0.7 142 463 4.5 o 4 0 180.0 180.0 0.0 ¢ 6 ¢ 60600 0 06 ¢060 ¢
40 76 47 104 1842 7.3 4L 16 171 18133135 A3 48 28 W 2AT43M 9 3 10 1.5 4
AP#%1/3= 2.648 AT##1/3= 5,192 45 8 75 117 1742 7.8 37 A% M4 397 9.2 89.4 4.4 65 20 45 102 457 10. 4 13 L4 4
REDUCED MASS NUMBER= 16.73 AP+AT=AC=1359.
S.0 95 84 1.30 183% 8.2 3.8 4 1046 702 77.8 0.5 St.1 0P 16 S0 77 493 4. 4 15 1.8 S
INTERACTION RADIUS RINT=11.44 fm RO= 1,48 fm S.5 105 92 1.43 1926 8.4 3|0 55 1319 952 5.4 587 5.3 92 13 54 M AN 12, S 17 L9 &
60 114 100 1.5 2012 9,0 3.6 &2 1570 1160 5.6 S04 A7 203 11 57 96 360 13. 5 19 2.0 &
MATTER HALF-DENSITY RADII [fml: &5 124 109 1,49 2094 9.3 322 49 1782 133 49.9 M5 650 14 9 S 5t 324 M 462021 7
CP= 2,62 CT= 5.87 LT+CP= 8.49 C= 1.81 7.0 133 17 1.82 2174 9.7 3.1 T 1963 1486 M7 397 62,84 125 8 &1 & 297 5. & 22 2.2 8
EQUIVALENT SHARP SURFACE RADII L[fml: 7.5 143 125 1.95 2250 10.0 30.0 81 2120 1617 40.5 35.9 69.7 13 7 6 4327 16 6 24 23 8
RP= 2.96 RT= 6.04 8.0 152 13 2.08 2325 10.3 29.1 87 257 1431 3.1 .8 TLS 14 6 63 M 2% 17. 7 B 24 9
8.5 162 142 .20 % 10.7 28.2 92 2377 1535 M@ 0.2 72.9 15 6 65 38 24 18 7 2 25 10
COULOMB RADII [fml: 9.0 471 151 2.34 2866 11,0 27.4 97 2464 1450 31.7 28.0 74.2 16 S b B2 19.7 27 25 10
RCP= 2.93 RCT= 5.82 RC=RCP+RCT= 8,74 9.5 181 159 2.47 2534 1.3 26,7 101 280 1374 6.5 261 .2 1% S & B 222 N 8B 2.6 10
BSS-COULOMB POTENTIAL {MeVI: 10.0 19 187 2.60 2600 {1.&6 26,0 106 2066 15 27.7 4.4 2.2 1S5 S 48 B 212 2 08 3 27 11
VCir)=1.43842P#ZT/r for ct>RC 10.5 200 176 2.73 2645 (1.9 2.4 110 244 1243 26,0 .0 T7.0 195 4 6 32 204 20 9 31 2.8 I
VC{r)=VO-K#r#un for r<RC 10 209 184 2,85 2728 12,1 248 114 2815 1188 24,6 2.7 7.7 25 4 0 3 LY B9 X229 12
Vo= 116,95 MeV K= 07792 n=2,762 1.5 29 192 298 279 12.4 4.2 118 2679 1F 2.3 0.5 784 245 4 70 3 L 4 9 B 2y 12
VC(RINT)= 64.5 MeV 120 228 201 3.1 2850 12,7 23.7 122 2930 1067 2.1 19.5 79.0 24 4 7N 29 1.8 2510 3% 3.0 13
FISSION-TKE= 111. MeV 13.0 247 207 3.37 2967 13.2 2.8 129 3042 1004 20.1 7.7 80,0 244 3 B 7 LM 2,10 77 31 M
ASYMM. FISSION-TKE= 52. MeV 1.0 266 234 3.43 60 13,7 2.0 136 312 932 18.4 142 80,8 23 30 2% LS 1003315
15.6 265 2651 3.89 318 14.2 2.2 42 3% 8 17.0 5.0 815 M2 3 % 2 1.% 312 4 3.4 {5
LIGUID DROP PARAMETERS: 16,0 304 268 4.5 3294 {46 20.5 148 276 815 15.8 13.9 &1 32 2 77 N L% B12 235
GAMMA= 0.910 MeV/fm##2 PROX-FACTOR= 20.70 MeV 17,0 323 284 441 3397 154 19,9 1S4 3% 767 147 13.0 4 3 2 78 2B 145 3M13 & 3.6 17
L-RLD= 87 (ROTATING LIGUID DROP LIMIT)
STIFFNESS PARAMETER C= 11.68 MeV/Zx#2 18.0 342 30! 4.67 4% 15.5 19.4 160 3389 725 13.8 12.2 K1 W 2 7 2140 3%13 & 3718
19.0 %1 318 4.93 /93 15.9 18.9 14 336 487 13.0 11.4 835 3N 2 80 2 1.3 3014 4 3919
MASS EXCESSES [MeV/c##21: 2.0 380 33 S5.19 3487 16,4 184 171 3B 452 12,3 10.8 83.9 8 2 2 20 431 #.15 5% 40 2
PROJECTILE: -1.5 TARGET: -88,2 5.0 475 M8 b4.49 M2 18,3 16.4 196 W3 S22 9.4 8.4 85.2 M 1 87 