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Introduction

Around N, Z=30-32 [1, 2] the theoretical
computation of large shell gaps in the sin-
gle particle energy levels have realized the
existence of SD bands in A∼60 mass region
[3]. Due to the experiment restraints, the
confirmation for such SD bands in the A∼60
mass region has been detected around the year
1997-1999 [4, 5]. The inspection of this mass
region was very crucial because it provides
the contrast between the Shell model calcu-
lation and mean field Cranking model of the
SD bands. Also, there was the feasibility of es-
tablishing the complete understanding on the
onset of T=0 n-p pairing at large rotational
frequency and associated loss of collectivity.
The observation of first SD band in A∼60
mass region was revealed in N=32, Z=30, i.e.,
62Zn [5]. A sequence comprising of only six E
transitions leads to a quadrupole moment of
2.7+0.7

0.5 eb and β = 0.45+0.10
−0.07. Afterwards, the

existence of new SD bands was recognized in
the double magic N=Z nucleus 60Zn [4]. Band
head spin assignment of SD bands in A∼60-80
mass region through nuclear softness formula
was calculated by Sharma and Mittal [6].

In this present paper, we have studied the
SD bands in 58Ni in the framework of VMI
model. We have calculated the Eγ transition
energies, band head moment of inertia, nu-
clear softness parameter and stiffness constant
of 58Ni by using VMI model.

∗Electronic address: honeyshrma777@gmail.com

Formalism
VMI model

Eγ(I → I − 2) =
[I(I + 1)− (I − 2)(I − 1)]

2=0

+
[I(I + 1)]2 − [(I − 2)(I − 1)]2

8C(=0)4
,

(1)
where =0 and C is a model parameters, which
can be found by using the fitting techniques.

Results and Discussion
A VMI model has been applied on the SD

bands [7] in 58Ni(1, 2). We have calculated
the transition energies of 58Ni(1, 2) SD bands
by using VMI model; and the result of which
are compared with the experimental data (see
Table I, II). The calculated results are in
good agreement with the available experimen-
tal data. The band head moment of inertia,
nuclear softness parameter and stiffness con-
stant of 58Ni(1, 2) SD bands are also calcu-
lated (see Table III).

TABLE I: Comparison of the theoretical re-
sult(VMI model) and experimental results of
transition energies Eγ of 58Ni(2) SD band in
(keV).

Eγ(I → I − 2) VMI model
1688.0 1667.62
1996.0 1976.86
2276.9 2295.33
2570.9 2624.39
3002.8 2965.41
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TABLE II: Comparison of the theoretical re-
sult(VMI model) and experimental results of
transition energies Eγ of 58Ni(1) SD band in
(keV).

Eγ(I → I − 2) VMI model
1664.0 1672.2
1988.7 1991.0
2349.7 2343.9
2750.5 2735.1
3157.0 3168.6

TABLE III: Parameters obtained from least-
squares fit for 58Ni(1, 2) using the VMI model.
=0 is a band head moment of inertia, C is a
stiffness constant and σ is a nuclear softness
parameter.

SD bands =0 C × 108 σ × 10−4

58Ni(2) 0.0141 8.730 2.016
58Ni(1) 0.0205 6.572 8.830

Conclusion
In this present work, it is observed that

the VMI model very well proves its efficiency

in order to explain experimentally observed
58Ni(1, 2) SD bands.
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