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Introduction

The study of even-even nuclei in the A <
100 mass region have recently become impor-
tant testing ground for most of advanced theo-
ries.There is clear evidence for a major change
in nature of ground state levels below J = 18~
shown in previous study [1]-[6]. A very regular
structure is developed at higher value of spin.
This phenomenon is called the backbending
effect which occurs as one plots the moment
of inertia versus the square of the rotational
frequncy. These nuclei have several interseing
feature such as oblate and prolate defomations
as well as rapid variations in shape as a func-
tion of both spin and mass number.
The band crossing effect looks much more dra-
matic if the variation in the vibrational fre-
quency ω instead of J is used as an indepen-
dent variable. Johnson et al. [7] choose to rep-
resent the excitaion energy E(J) of the ground
state level in terms of plot between the nuclear
moment of inertia φ and the squared rotaional
frequency ω2. Such plots have revealed that in
some cases φ increases so rapidly with J that
ω2 actually decraeses as higher spin states as
reached and resulting in appearance of back
bending in these plots.
Several workers have confirmed that back-
bending could be influenced by the ground
state band energy spacing and the pairing gap
[8]-[9]. The moment of inertia is almost dou-
bled and is approaching the value of rigid ro-
tation suggest that the transition is associated
with pair correlation. The main purpose of the
present work is to investigate Ge, Se and Kr
even-even isotopes of nuclei in a phenomeno-
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in

logical way in the framework of two parameter
and three parameters formula [10].

Backbending phenomena in some
even-even nuclei

In the present work an attempt is made to
study the behavior of the backbending phe-
nomena in the ground state bands for 66Ge
and 76Se even-even nuclei using the ab for-
mula, power law and SRF formula along with
the experimental values. The plots of the cal-
culated data of 2φ/~2 versus (~ω)2 for the
above mentioned isotopes are given in Fig.
1, where the experimental data are also pre-
sented. From the excitation energies E(I) of
the ground state bands we deduce the nuclear
moment of inertia and the squared rotational
frequency ω2 by using the most sensitive rela-
tions
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Results and Discussion
In Fig.1 the experimental data show a clear

evidence of backbending phenomenon in all
the presented nuclei at J = 8−12~. It is clear
from the same figure that the predictions of
experiment and other calculaed formula such
as ab, power law and SRF describe very well
the ground state levels in 66Ge and 76Se nuclei.
Furthermore, the predictions of the calculated
result reproduce very well backbending phe-
nomena. Similarly for 76Kr and 80Kr nuclei
the experimental and calculated results show
the good agreement for the ground state level
(see Fig.2)
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FIG. 1: Calculated and experimental moment of
inertia 2φ/~2 vs. (~ω)2 for yrast band level for
66Ge and 76Se nuclei.

Conclusion
The present work suggests that the calcu-

lated result of ab, power law and SRF formula
give a fairly accurate description of the back-
bending in actinide nuclei, in support to our
previous calculations [10]. As a consequance,
the appearance of the backbending phenom-
ena in medium light nuclei at low spins (I =
8 − 12~) can be interpreted in the framework
of the pairing force.
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FIG. 2: Calculated and experimental moment of
inertia 2φ/~2 vs. (~ω)2 for yrast band level for
76Kr and 80Kr nuclei.
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