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ISOLDE MINIBALL PURITY
74Zn  2.0E7/ μC 3.0E5 pps 83(4)%
76Zn  5.0E6/ μC 1.1E5 pps 73(7)%
78Zn 3.9E5/ μC 4.3E3 pps 64(13)%
80Zn  3.0E4/ μC 3.0E3 pps 44(5)%
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ISOLDE MINIBALL PURITY ENERGY
74Zn  2.0E7/ μC 3.0E5 pps 83(4)% 2.87 MeV/u 10h
76Zn  5.0E6/ μC 1.1E5 pps 73(7)% 2.83 MeV/u 12h
78Zn 3.9E5/ μC 4.3E3 pps 64(13)% 2.87 MeV/u 27h
80Zn  3.0E4/ μC 3.0E3 pps 44(5)% 2.79 MeV/u 102h
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⇒ ideal tool to study low-lying 2+

states in even-even isotopes
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ISOLDE MINIBALL PURITY ENERGY
74Zn  2.0E7/ μC 3.0E5 pps 83(4)% 2.87 MeV/u 10h
76Zn  5.0E6/ μC 1.1E5 pps 73(7)% 2.83 MeV/u 12h
78Zn 3.9E5/ μC 4.3E3 pps 64(13)% 2.87 MeV/u 27h
80Zn  3.0E4/ μC 3.0E3 pps 44(5)% 2.79 MeV/u 102h
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8 6-fold segmented MINIBALL detectors
+ 52 DGF rev C modules

1 DSSSD  
+ analogue electronics (RAL108+RAL109)
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N=50 SHELL CLOSURE 
“still good shell closure 

down to Z=32 for the low 
lying 2+ state !”
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Zn – new results
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M. H. Jensen + monopole adjusted by Nowacki
(eπ,eν)=(1.9e,0.9e) - (N. Smirnova et al, 2006)
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Shell Model (2) :
empirical matrix elements fitted to Ni and N=50

(eπ,eν)=(1.56e,1.00e) - (A.F. Lisetskiy et al, 2006)
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PROTONS

PROTONS +
NEUTRONS across N=50
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What about the Z=28 shell closure ?

new results ...
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N=50 isotones
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SM II :
empirical matrix elements fitted to Ni and N=50

(eπ,eν)=(1.56e,1.00e) - (A.F. Lisetskiy et al, 2006)
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SMI :
M. H. Jensen + monopole adjusted by Nowacki
(eπ,eν)=(1.9e,0.9e) - (N. Smirnova et al, 2006)
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Vibrational character ?

B(E2,4+→2+)/B(E2,2+→0+) = 2

E(4+)/E(2+) = 2 – 2.3

J. Van Roosbroeck et al, PRC67 054307 (2005)

lifetime measurements

coulomb excitation
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1- PHYSICS OUTLINE 2- RESULTS 3- DISCUSSION

NOTE : these B(E2) results depend on the quadrupole moment of the 2+ state!
LIFETIME measurements are COMPLEMENTARY

Example : 74Zn
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CONCLUSIONS

-B(E2) and E(2+
1) systematics for Zn isotopes up to N=50;

-Good agreement with Large Scale Shell Model calculations;
-Lifetime measurements can be complementary to get 
information on the quadrupole moment of the 2+ state

1- PHYSICS OUTLINE 2- RESULTS 3- DISCUSSION

EXPERIMENTAL OUTLOOK (in the region)

-Transfer reactions @ REX-ISOLDE
-Coulomb Excitation / β-decay in Fe region (Z=26)
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CRUCIAL INFORMATION TO TEST THE
PROTON EFFECTIVE INTERACTION !!!

-
HINT FOR STRONG PROTON SCATTERING ACROSS Z=28 IN 80Zn

⇒ SHELL MODEL AROUND 48Ca
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Vibrational character ?

E(4+)/E(2+) = 2 – 2.3

J. Van Roosbroeck et al, PRC67 054307 (2005)
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Zn isotopes Shell Model (1) :
M. H. Jensen + monopole adjusted by Nowacki
(eπ,eν)=(1.9e,0.9e) - (N. Smirnova et al, 2006)
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Shell Model (2) :

empirical matrix elements fitted to Ni and N=50
(eπ,eν)=(1.56e,1.00e) - (A.F. Lisetskiy et al, 2006)
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Shell Model (1) :
M. H. Jensen + monopole adjusted by Nowacki
(eπ,eν)=(1.9e,0.9e) - (N. Smirnova et al, 2006)
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Shell Model (2) :
empirical matrix elements fitted to Ni and N=50

(eπ,eν)=(1.56e,1.00e) - (A.F. Lisetskiy et al, 2006)
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N=50 isotones : 
empirical matrix elements
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Smirnova et al. (G-matrix by M.Hjorth-Jensen)
Ji and Wildenthal et al. (1989)
A.F. Lisetskiy et al, (2006)
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