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Coulomb excitation v

Coulomb
- Z - o v-decay
J/ Excitation
li)
& He 152Sm

Sommerfeld parameter: 100

) r
n= E — ﬂ >>1

A h-v,

n >> 1 requirement for a (semi-) classical treatment
of equations of motion (hyperbolic trajectories )

Sommerfeld Parameter 1

“He (Z,=2) projectiles behave like waves
quantummechanical analysis is needed ‘
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Classical Coulomb trajectory

% impact parameter | |

Projsctilei {Zq R ) vemssssss [ ------------------ grozssey

Hyperbolic trajectory:

r=a-[e-coshw+1] tzvi-[g-sinhw+w]

0

g = sinl(0,,/2) eccentricity of orbit

> distance of closest approach: D (8,,) = a {1+ sin 1(%)}
/4

> impact parameter: b=2.cot Yo
4 2
: 0
» angular momentum : l=n- cot(%j
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Coulomb excitation

counts/channel

Detektor

a-particle spectroscopy
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Coulomb excitation 0
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counts/channel

Detektor

a-particle spectroscopy
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Experimental excitation energy
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I’(X) = f (X)+ v f (X — d) r(x) = measured spectrum
f(x)=r(x)-v-f(x+d) f(x) = lineshape of elastic scattering
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Projectile (Z1,A1) =========-

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

a. impact parameter | |

‘ ll
LIM(E2)12> {LIM(EL) IO
2+
{IIM(E2)1I0)
O+

reduced transition matrix elements:

167
21 +1

.Qﬂ.e

(1M (E2)[0)=

multipole moments Q, (liquid drop):

3.7-R?
Q=" (B, +0.360/87 +0.336 37 +0.32837 +0.967 3,3,) | fm’]

7R
Q=" (B, +0.72582 +0.462/3 + 0.4115% + 0.9834,4, ) [fm*]
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Double-step E2 excitation and rigid rotor model

e MILNER etal. 1971
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Coulomb excitation analysis
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Scattered a-spectrum of %%°Ra

‘He — 226Ra
E_ =16 MeV
O = 1459

counts
w
I
+

226Ra-target beam direction
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104 : e
channel number
do—i—>f dGi—)f
isf = =
dGel dGRuth

5 (AM(EA)O) [e0*?] B, (exp) B, (theo)

2 2.27 (3) 0.165(2)  0.164
3 1.05 (5) 0.104(5)  0.112
4 1.04 (7) 0.123(8)  0.096
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