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Onset of collectivity near N=40
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Coulomb excitation of 7480Zn at CERN
(J. Van de Walle et al., PRL 99, 142501 (2007))

» Lifetime measurement to determine the B(E2) value
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Experimental set-up

Target Quadrupole Dipole
238
AGATA \ \ /
A
/ Ionization
beam Detector chamber
L "“Ge @577MeV  'start' (MCP) /
» four clusters placed at 18 cm /
MWPPAC ——>

« v rate : 50 kHz per crystal

» target: 238U of 1.4 mg/cm? thickness
* degrader: Nb of 4.2 mg/cm? thickness
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Plunger device
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Total Energy

|dentification with PRISMA

4500 dE a I 25
d AE in the two first
— 20 . . . .
4000 lonization chamber sections
% i 15
3500
=1 [ total energy lost in the 4
‘00 lonization chamber sections
. L L ‘j'i . - ‘ |
3000 4000 500 6000 7000 8000
Total Energy .
EaqgxR3 I9 [ = D 72, ot
26 23 2000 - TOF\/1- 32 n =
ek O B =Path/(TOF*c)
s 3
, 6 1000 |- .
E O x in focal plane by PPAC
0.08 0.09 l]}leﬂ 0.11 0.12  0.13 280 290 31I‘]4IJ/Q 310 320
= Corinne Louchart - Lifetimes of excited states in 72Zn and 74Zn CEA —Irfu EGAN workshop — 2011



De-excitation gamma spectrum of °Ge
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2,147 spectra
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Energy distribution for 7274Zn

74Zn
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Differential Decay Curve method
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Ref: A. Dewald et al., Z. Phys. A — Atomic Nuclei 334, 163-175 (1989)
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= Still in discussion with K6In group
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Preliminary lifetimes

©Ge T (ps) B(E2) down (e*fm?)
2+ — 07 : 563 keV this experiment 26.6 + 0.6 545717
R. Lecomte et al. (coulomb excitation) 556 £ 6
47 — 2% : 847 keV this experiment 2.5 + 0.4 750 100
R. Lecomte et al. (coulomb excitation) 730 £ 13
27n T (ps) B(E2) down (e*fm*)
2t — 07 : 653 keV this experiment 16.8 + 1.7 411738
S. Leenhardt et al. (coulomb excitation) 348 £+ 42
4t — 27 : 84T keV this experiment 8.2 + 1.1 220F°
47n T (ps) B(E2) (e*fm?)
this experiment 30.5 = 3.3 320730
27 — 07 : 606 keV O. Perru et al. (coulomb excitation) 408 + 30
J. Van de Walle et al. (coulomb excitation) 401 + 32
M. Niikura et al. (plunger experiment) 272+ 19 367 + 26
47 — 27 : 813 keV this experiment 25.7 £ 2.2 90*2
J. Van de Walle et al. (coulomb excitation) 507 + 74

> 1, ,("°Ge) in agreement with previous value
7,(7?Zn) in agreement with previous value
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Conclusion

®  this experiment

®  experiment
Shell-Model calculation
Mean-field calculation
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Conclusion

> higher value for t,("4Zn), maximum of collectivity at N=42

this experiment
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Mean-field calculation
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Conclusion

> higher value for t,("4Zn), maximum of collectivity at N=42
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Conclusion

> higher value for t,("4Zn), maximum of collectivity at N=42
» oblate shape ?
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Conclusion

> higher value for t,("4Zn), maximum of collectivity at N=42
» oblate shape ?
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> 1,("Zn) : effective lifetime much higher than expected
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