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Introduction

The discovery of identical band (IB) phe-
nomenon implies that the valence particles be-
yond the superdeformed (SD) shell closure do
not influence the core as much as they do in
normal deformed (ND) nuclei. In other words,
the valence particles remain decoupled from
the core and therefore a simple interpretation
of the IB phenomenon may be sought in terms
of an aligned or decoupled structure. This
premise forms the basis of several explana-
tion including the one based on pseudo spin
alignment [1]. The role of high-N intruder or-
bitals appears to be crucial in deciding the
identicity of the bands. A number of criteria
have been used in the literature for defining
two bands as identical bands [2]. These crite-
ria are based on the closeness of gamma ray
energies in the two bands or matching of dy-
namical or kinematic moment of inertia. The
analysis for SD General Identical Band (GIB)
phenomenon has been done for A=130, 140,
150, 190 mass regions [3]. In this paper, we
show that a substantial number of SD bands
come very close to a reference band in A=60
and A=80 mass region and give rise to (GIB)
phenomenon.

GIB phenomenon

To identify the identical bands, one tries
to bring the transition energies of a SD band
as close as possible to the transition energies
of another SD band in a neighboring nucleus.
This is achieved by suitably displacing the an-
gular momentum of one across the other. Let
the two bands A and B having gamma ray en-
ergies represented by Eγ(IA) and Eγ(IB) re-
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spectively. These two bands belong to two dif-
ferent nuclei may be said to have an IB pat-
tern if the difference in gamma ray energies
∆E tends to vanish.

∆E = Eγ(IA)− Eγ(IB) ≈ 0 (1)

This criteria may be further extended to in-
clude half average, (1/4, 3/4) average of
gamma ray energies becoming identical to
gamma ray energies of reference band as de-
fined below [4].

∆E ≡ Eγ(IA)−
1

2
[Eγ(IB+2) + Eγ(IB)] (2)

∆E ≡ Eγ(IA)−
1

4
[Eγ(IB+2) + 3Eγ(IB)] (3)

∆E ≡ Eγ(IA)−
1

4
[3Eγ(IB+2) +Eγ(IB)] (4)

The generalized expression for average gamma
ray energies E

′

γ(IB) can be written as [5]

E
′

γ(IB) = xEγ(IB) + (1− x)Eγ(IB+2) (5)

Here, x is a parameter which may be continu-
ously varied in the interval [0,1]. The E

′

γ(IB)
may be compared with Eγ(IA) to check the
smallness of the quantity i.e.

∆E = Eγ(IA)− E
′

γ(IB) (6)

The point to be decided in making this com-
parison is the relative displacement of band
B w.r.t. band A. According to an empiri-
cal model [3], the spectrum of a classical ro-

tor with rotational angular momentum R⃗ and
a decoupled particle with an aligned angular
momentum i may be written as

Erot(I) =
~2

2ϑ
[I(I + 1)− 2iI + i(i+ 1)] (7)
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FIG. 1: Plot of I vs. Eγ(I → I − 2) showing
General Identical Band (GIB) feature in A=60
mass region.

Eγ(I → I − 2) =
~2

2ϑ
2[(2I − 1)− 2i] (8)

According to equation (8)

Eγ(IA) = 2C[(2IA − 1)− 2iA] (9)

Eγ(IB) = 2C[(2IB − 1)− 2iB ] (10)

∆E = 4C[IA−IB−2(1−x)−(iA− iB)] (11)

In the ideal situation ∆E ≈ 0 which implies
that

∆I = 2(1− x) + ∆i (12)

One can calculate ∆i from the least square
fitting of data. The quantity x is obtained
by a procedure of minimizing the difference
∆E in equation (8). Using the value of x, one
can obtain ∆I by which the band B should
be shifted with respect to band A in order to
make them identical.

Results and Discussions
Following the same procedure as outlined

above, we carried out an analysis for SD bands
in A=60 and A=80 mass regions by using the
data from Table of SD bands [6] and conti-
nously updated ENSDF data base [7]. In this
analysis we choose 61Zn(1) and 80Sr(1) as ref-
erence band A for A=60 and A=80 mass re-
gions respectively and treat all other SD bands
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FIG. 2: Plot of I vs. Eγ(I → I − 2) showing
General Identical Band (GIB) feature in A=80
mass region.

as B. We find that in A=60 mass region 5 out
of 6 SD bands gives the criteria of identical
bands. The corresponding I vs. Eγ(I → I−2)
plot is shown in Fig. 1. In A=80 mass re-
gion 17 out of 27 SD bands gives the criteria
of identical bands; corresponding plot of I vs.
Eγ(I → I − 2) is shown in Fig. 2. It is clear
from the figures that GIB pattern is observed
in A=60 and A=80 mass regions but devia-
tions are slightly larger.
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