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Introduction

Many experimental as well as theoretical
attempts have been undertaken for studying
the properties of A = 60-70 isotopes of Ge,
Ga, Zn, Cu, and Ni. 60:61,65.6675 are some of
the nuclei exhibiting high-spin excitation phe-
nomena like superdeformation, rotational de-
formation, band crossing, and band termina-
tion [1-6]. The main explanation for the origin
of these highly deformed structures is the ex-
citation of one or more nucleons from the 1f7
orbitals to the intruder 1gg,, orbitals via the
N = 7Z = 28 shell gaps. Consequently, it ap-
pears that the A ~ 60-70 mass regions provide
a suitable platform for testing the predictivity
of various nuclear models.

Considering the f5/,5pgg/2 limited model
space, where the active nucleons are permitted
to distribute among the 1f5/5, 2p3/2, 2py/2,
and 1ggy/, orbitals, S. Rai et al. [7] performed
a shell model study for the even-even Zn iso-
topes with N = 30, 32, 34, 36 using the ef-
fective Hamiltonians, JUN45 [8] and jj44b [9].
Limited shell model anticipated findings per-
sist for the 63:6567Zn isotope triplet.

Results and Discussion

Since the excitation energies, B(E2) values
and level lifetimes that were obtained from
their calculations utilizing the (1.80e, 0.65¢)
set of proton and neutron effective charges
agreed well with the observed outcomes cor-
responding to a majority of states, we have
chosen the same set for the JUN45 interaction
in the f5 5pgy /2 model space and the GXPF1A
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[10] interaction in the full fp model space
with 49Ca inert core (in order to elucidate the
importance of the 1f7/, orbitals) to perform
large-scale shell model calculations for even-
odd 6365677y nuclei using NuShellX@MSU
code [11] for the states up to 31/2; and 41/25 .
We have restricted the minimum number of

TABLE I: rms deviation 4/ M of the cal-

culated (C;) energies from the observed (E;) ones.
63Zn 65Zn 67Zn

G| J |G |J |G| T |G|J

229 | 363 | 67 | T3 | 162 | 253 | 7 | 148

particles in the 1f;/, (7 and v) orbitals of
these neclei to 6, 5 and 4, respectively. In the
present manuscript, however, we are present-
ing partial level schemes concerning the nega-
tive parity states (see Fig. 1). In the sympo-
sium, the remaining level schemes and all the
reproduced lifetimes, B(E2) and B(M1) val-
ues, magnetic and spectroscopic quadrupole
moments will also be presented. Regard-
ing the ground state spin-parity of either of
637Zn and %°Zn, the JUN45 Hamiltonian con-
curs with observation while GXPF1A can re-
produce the correct ground state spin-parity
for %3Zn only. However, the predictions for
67Zn from both the interactions are incorrect.
The observed and GXPF1A calculated B(E2)
values regarding a few yrast negative parity
states are presented in Fig. 2. An excel-
lently significant contribution of the shape-
driving v(1gg/2) orbital is found in forming
the wave functions for almost all of the higher-
lying negative parity states in 57Zn. Regard-
ing every isotope, the lower value of the rms
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FIG. 1: Energy-systematic and Comparison of the GXPF1A (G) and JUN45 (J) calculated negative
parity states’ excitation energies with the observed analogs (E) [12] for ®*%%67Zn. The energies are in

keV.
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FIG. 2: Variation in observed and GXPF1A pre-
dicted B(E2, [—-1-2) (W.u) with spin (I).

energy deviation of the fp calculated state en-
ergies than that of the f5/5pgg o calculated
ones mean that the fp model space suits bet-
ter, and therefore, in developing the low-spin
states, the 1f7 /5 orbital contributes more than
the 1gg/ orbital (see Table I). The rms devia-
tion drops rapidly with increase in the number
of neutrons. If one considers only the yrast
states with energies up to 2935 keV, substan-
tially lower rms deviations (67 keV and 73
keV) are obtained for %3Zn. For 57Zn, the
fp predicted and the observed state energies
accord exceptionally well.
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