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Onset of collectivity near N=40 

J. Ljungvall et al. PRC (R)  81, 061301 (2010)

W. Rother et al. PRL 106, 022502 (2011)

Cr

Enhancement of collectivity from 56Cr to 62Cr

N. Aoi et al. PRL 102, 012502 (2009)

Rapid increase of collectivity

→ Important role of the neutron 

g9/2 and d5/2 intruder orbitals
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74Zn

Ref: J. Van de Walle thesis

 Lifetime measurement to determine accurate :

B(E2) value for 2+/4+ states

shape

 Comparison with theory
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Experiment

 multi-nucleon transfer reaction :   
76Ge on 238U @ 577MeV, 0.3 pnA
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Experiment

 PRISMA rotated at 55°

 Z, Q, A well separated

PRISMA
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Experiment
PRISMA

AGATA

 4 triple clusters

 g rate : 50 kHz per crystal

18 cm from target and [135°/175°] range
 PRISMA rotated at 55°

 Z, Q, A well separated
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Plunger beam

Experiment

Plunger

1.4 mg/cm2-thick 238U target

 4.2 mg/cm2-thick Nb degrader

 5 distances : 100, 200, 500, 1000, 1900 mm
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Plunger

Plunger device

beam

1.4 mg/cm2-thick 238U target

 4.2 mg/cm2-thick Nb degrader

 5 distances : 100, 200, 500, 1000, 1900 mm

Plunger



Corinne Louchart – Lifetimes of excited states in neutron-rich Zn isotopes LIA-COLLIGA meeting 2011

2+

0+

0+, 4+

25.5 ps

Data taken from NNDC

605.9 keV

2+ -> 0+

812.6 keV

4+ -> 2+

6+ -> 4+ ?

Energy (keV)

74Zn
500 mm

72,74Zn spectra
8+

2+

6+

0+

4+

20.2 ps

72Zn
500 mm

652.7 keV

2+ -> 0+

846.8 keV

4+ -> 2+

916.3 keV

8 +-> 6+ 1153.3 keV

6+ -> 4+

Energy (keV)



Corinne Louchart – Lifetimes of excited states in neutron-rich Zn isotopes LIA-COLLIGA meeting 2011

72,74Zn spectra
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2+→ 0+

4+→2+

74Zn
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B(E2; 2+→0+)

72Zn

70Zn

74Zn

Ref : B. Pritychenko et al. arXiv : 1102.3365v1 (2011)

Maximum of collectivity at N=42 
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Maximum of collectivity at N=42

 In agreement with other lifetime measurement and theory 

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

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

74Zn

B(E2; 2+→0+)

HFB D1S
From lifetime experiment

M. Niikura et al. arXiv : 1105.4072v1 (2011)

Ref : B. Pritychenko et al. arXiv : 1102.3365v1 (2011)
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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)

B(E2; 2+→0+)

Ref : B. Pritychenko et al. arXiv : 1102.3365v1 (2011)

74Zn

Maximum of collectivity at N=42

 In agreement with other lifetime measurement and theory

 From coulex data, an oblate shape is favored 
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72Zn

70Zn

74Zn

B(E2; 4+→2+)

 Similar than in stable Zn isotopes

Discrepancy for 70,74Zn with previous values 

 Rapid decrease toward N=44
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B(E2) ratio

Zn isotopes Nonmagic nuclei 40<Z<80

From R.B. Ckirli et al. PRC 70, 047302 (2004)

Other low values in this mass region: 
60Ni: 0.57, 64Ni: 0.86 
68Ge: 0.79, 70Ge: 0.55

vibrator
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Conclusion

 Lifetime measurements of  2+,4+ states in 70,72,74Zn 

Deduced B(E2) and comparison with previous data and theory

 Agreement for B(E2; 2+→0+) with previous measurement

 Maximum of collectivity at N=42

 Low B(E2; 4+→2+)/B(E2; 2+→0+) for 70,72,74Zn:

Inconsistent with previous B(E2; 4+→2+) extraction

Decrease toward 74Zn, sign for non collective 4+ states?

Prospective: extend lifetime to 76Zn

dedicated coulomb excitation for 70/72Zn
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Thank you

for your attention
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 Rapide increase of collectivity.

Only reproduced by Shell Model

with 48Ca core + LNPS interaction 

→ Important role of the neutron g9/2 and d5/2

intruder orbitals

Onset of collectivity near N=40 

Ref: S.M. Lenzi et al. PRC 82, 054301 (2010)

W. Rother et al. PRL 106, 022502 (2011)

Cr

Enhancement of collectivity from 56Cr to 62Cr

N. Aoi et al. PRL 102, 012502 (2009)
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Ref: A. Dewald et al., Z. Phys. A – Atomic Nuclei 334, 163-175 (1989)

Differential Decay Curve method

t2+ = 30.1 ± 3.6 ps

t4+ = 20.0 ± 1.8 ps
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