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Structure evolution in the Zn neighborhood

Island of inversion in the Fe and Cr isotopes - intruder states as g.s.
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Structure evolution in the Zn neighborhood

Very recently, 74Zn was investigated and two new excited bands K=0 and K=2 were
observed (M. Rocchini et al., Phys. Rev. Lett. 130, 122502 (2023))

Large-scale shell-model (SM) calculations were performed with an excellent
agreement with experimental data
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Structure evolution in the Zn neighborhood

These calculations predict in Zn isotopes a drastic reduction of the pf-to-dg v excitations
from N=40 to N=50

M. Rocchini et al., Phys. Rev. Lett. 130, 122502 (2023)

d8eIudd104 yodo

Neutron holes 1n the pf'shell

Collectivity Single-particle

Fission26, Chamrousse, March 09-13, 2026

G. Duchéne



Structure evolution in the Zn neighborhood

These calculations predict in Zn isotopes a drastic reduction of the pf-to-dg v excitations
from N=40 to N=50

M. Rocchini et al., Phys. Rev. Lett. 130, 122502 (2023)
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Single-particule structure at low energy in

the Zn isotopes

Shell-model calculations LNPS-U interaction

(F. Nowacki)
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the Zn isotopes
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Experimental setup and data
analysis method
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Experimental setup

Fusion-fission reaction in inverse kinematics — 238U(6.2 MeV/n) + °Be — at GANIL (e680)

AGATA (8 ATC) was coupled to the recoil spectrometer VAMOS++
Threshold around 60 keV and limited to decays from states with T, < few ns

AGATA
24 crystals

VAMOS++
0. .= 28° Bp = 1.05
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Study of /3Zn isotope
experimental data
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Structure of 71Zn

Observation of two
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73Zn structure
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From laser spectroscopy
studies:

- gs.1/2

- Isomeric state 5/2*

No evidence of 9/2*
isomeric state in 73Zn
T, ,<1ms

In e680 experiment,
isomeric states with
T,/, > few ns cannot be
observed

We suggest the
existence of the
existence of a 9/2*
isomeric state in 73Zn
with
fewns<T,,<1ms
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73Zn structure — level scheme

The proposed level scheme for 73Zn
with isomeric 9/2* and 7/2* states
(2ns<T,/,<1ms)
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Study of 7°Zn isotope
experimental data
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75Zn structure
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75Zn structure — level scheme
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Theoretical approach and
Interpretation
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3Zn isotope
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SM calculations — excited states

BOOONST 2; 2148
1670 4 2 03 & 1789
4 1418

74Zn Exp

21} 606

28 50 Oy 0

lf% zp% lf% Q;D% lg% Qd% Anu(lg%-i—ng)

1
9  Zn 1g/2— 7.41 0.94 1.32 0.34
9 18 > 8.00 3.91 5.40 1.19 4.09 0.41 1.50
3|6 5/27 7.24 1.03 1.32 0.42 :
4 mtruder‘
S 8.00 3.85 5.35 0.76(4.56 0.48
| €256 04D 20
g2 ™In og 7.25 0.93 1.45 0.37
0 &> 8.00 3.89 5.42 1.09 5.13 0.47 1.60
8.00 3.87 4.99 1.13G46 0.55)
05  7.44 0.82 1.39 0.35
10 8.00 3.92 5.75 1.48 4.35 0.50 0.85
) 15 ™zn 7/27 748 0.71 1.47 0.34
E T 8.00 3.96 5.85 1.79 4.90 0.49 0.39
ML 1/27 7.33 0.80 1.46 0.41
53 8.00 3.94 5.76 1.21 5.60 0.50 1.10
w
0
Fission26, Chamrousse, March 09-13, 2026 26



SM calculations — excited states 209"131*-
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Conclusion

There is a clear shape evolution from triaxial to axial in Zn isotopes from N=40 to
N=46 (M. Rocchini et al., Phys. Rev. Lett. 130, 122502 (2023), A. lllana et al., Phys. Rev. C 108, 044305
(2023))

The ground-state bands in 73Zn and 74Zn are based on intruder configurations
which is not the case for 7°Zn

The 5/2* band in 73Zn is related to the 2*, band in 7#Zn both based on an intruder
configuration associated to triaxiality.

The 1/2- band in 7>Zn is related to the 0*, band in 74Zn both based on a mixed
configuration Op-0h/2p-2h associated to axial deformation

’3Zn may possess a low-lying 9/2* isomer built on top of the 5/2* isomeric state
with T,,, between several ns to several us

For both 73Zn and 7°Zn, a large statistics dataset with spin alignment for firm spin
assignments is need.
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