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Single-particle properties:

Coulomb excitation of 132Sn:
Collective properties!



Coulomb excitation of 132Sn
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Coulomb excitation of 132Sn

Experiment at Oak Ridge (HRIBF)

→ 132Sn beam:
   1.3 x 105 ions/s, 96% pure
   3.75 MeV/u, 3.56 MeV/u
 → 48Ti target,   1.3 mg/cm2

→ BaF2 array 
   high efficiency ~30% @ 4 MeV
→ γ-particle coincidence measurement
→ inverse kinematics
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•  9Li3+  @  6.7 MeV/u
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Operation of the REX/HIE-ISOLDE linac (2017)
J. A. Rodriguez
Wednesday 11:30 – 11:50.

Collectivity of the 4+ states in heavy Zn isotopes
M. Zielinska
Tuesday 15:10 – 15:30.

REX-ISOLDE: beam energies up to 3 MeV/u
HIE-ISOLDE (2016): two cryo modules, energy of 5.5 MeV/u for A/q≈4.5

HIE-ISOLDE physics campaign in 2017
L. Gaffney
Tuesday 14:40 – 15:10.



Experiment IS551

→ Molecular ISOLDE beam:  132Sn34S
→ HIE-ISOLDE beam:    132Sn31+ @ 5.49 MeV/u
→ Total RIB intensity:    ~3 x 105 ions/s
→ ‘safe’ scattering angles:    lab = 17.8 - 41.5°
→ Beam composition:    132Sn, ?



Experiment IS551
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Experiment IS551

β-decay spectrum:
→ no 132In and 132Cs

Evolution of β-decay ratios 
→ no 132Te and 132I

Implantation Measurement: 
NSn

Beam/NSb
Beam = 2.18 
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Experiment IS551
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Experiment IS551
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‘safe’ coulomb

Experiment IS551
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GOSIA2 calculation
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→ 206Pb: E2 transition matrix element and Q quadrupole moment
→ 132Sn: branching ratios 3-→2+ / 3-→0+ & 4+→3+ / 4+→2+ / 4+→0+ 
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Final results

This work ORNL Conf. Proc.

B(E2; 2+→0+) 0.114(14) e2b2 0.11(3)/0.14(6) e2b2

B(E3; 3-→0+) 0.145(31) e2b3 -

B(E1; 3-→2+) 1.1(4) x 10-5 e2b -

R.L. Varner  et al., 
Eur. Phys. J. A 25, s01, 391 
(2005),
4th International Conference on 
Exotic Nuclei and Atomic Masses.

D.C. Radford et al.,
Nucl. Phys. A746, 83c (2004)



A. V. Afanasjev and E. Litvinova, 
Phys. Rev. C 92, 044317 (2015). 
RQVC results.

New theoretical results for 132Sn

G. Colo, P. F. Bortignon, and G. Bocchi,  
Phys. Rev C 95, 034303 and private communication (2017)
QRPA results.



Summary

→ Successful experiment at HIE-ISOLDE and max. energy of 5.5 MeV/u (2016).

→ Determined beam composition.

→ 132Sn: 2+ → 0+ and 3- → 0+ transitions identified.

→ Final B(E2), B(E1) and B(E3) values.

→ Comparison with theoretical models.

Outlook:

→ State of the art shell-model calculation.
Strasbourg and Tokyo groups.
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Backup
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