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Onset of collectivity near N=40

Coulomb excitation of 74-80Zn at CERN

(J. Van de Walle et al., PRL 99, 142501 (2007))

20 ps

28.5 ps

25 ps

74Zn

 Lifetime measurement to determine the B(E2) value
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Experiment

• Lifetimes in odd copper

(next talk by Maria Doncel)

• Lifetimes in 72,74Zn
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• four clusters placed at 18 cm

• g rate : 50 kHz per crystal

• target: 238U of 1.4 mg/cm2 thickness

• degrader: Nb of 4.2 mg/cm2 thickness

Experimental set-up
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Doppler shift : 

Plunger device
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 x  in focal plane by PPAC

 ∆E in the two first 

ionization chamber sections

 total energy lost in the 4 

ionization chamber sections

 b = Path/(TOF*c)

Identification with PRISMA
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76Ge
500 mm

Unshifted peakShifted  peak

65%

35%

21
+ -> 0+

563 keV

22
+ -> 21

+

546 keV

Energy resolution:

 Unshifted peak : 3.5 keV

 Shifted peak : 4.5 keV

De-excitation gamma spectrum of 76Ge
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72Zn

74Zn

500 mm

500 mm

652.7 keV

2+ -> 0+

846.8 keV

4+ -> 2+

916.3 keV

8+ -> 6+
1153.3 keV

6+ -> 4+

605.9 keV

2+ -> 0+

812.6 keV

4+ -> 2+

6+ -> 4+ ?
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Energy (keV)
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72,74Zn spectra

20.2 ps

25.5 ps

Data taken from NNDC
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Ref: A. Dewald et al., Z. Phys. A – Atomic Nuclei 334, 163-175 (1989)

Still in discussion with Köln group

Differential Decay Curve method

2+ -> 0+ in 74Zn

Decay curve
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Preliminary lifetimes

 t2,4(
76Ge) in agreement with previous value

t2(
72Zn) in agreement with previous value
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Conclusion
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 higher value for t2(
74Zn), maximum of collectivity at N=42

Conclusion
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 higher value for t2(
74Zn), maximum of collectivity at N=42

Conclusion

J.-P. Delaroche et al, PRC 81, 014303 (2010)

M. Honma et al, PRC 80, 064323 (2009)
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 higher value for t2(
74Zn), maximum of collectivity at N=42

 oblate shape ?

Conclusion

J. Van de Walle et al, PRL 99, 142501 (2007)
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Conclusion

 higher value for t2(
74Zn), maximum of collectivity at N=42

 oblate shape ?

 t4(
74Zn) : effective lifetime much higher than expected

J. Van de Walle et al, PRL 99, 142501 (2007)

J.-P. Delaroche et al, PRC 81, 014303 (2010)

M. Honma et al, PRC 80, 064323 (2009)
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Thank you

for your attention


