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Introduction

The phenomenon of identical bands is one
of the most interesting discoveries in SD spec-
troscopy. Two superdeformed bands (SD) are
known to be identical if they have same dy-
namic moment of inertia J and same tran-
sition energies within (1-3keV). Transition en-
ergies I, are directly associated to their corre-
sponding J?) obeying A%/3 dependence. Bak-
tash et al. [1] found the identical bands in de-
formed and SD nuclei. Soon after, Byrski et
al. [2] found the identical bands in A ~ 150
mass region. Similarly in A ~ 190 mass
region [3] many SD bands are grouped into
the families of identical bands w.r.t the cen-
tral nuclei. Nazarewicz et al. [4] highlighted
the identical transition energies sequences in
152 Dy and 1917Tb as well as in %9 Dy and °°Tb.
Thus, this discovery proves to be the most im-
portant fingerprint of the pseudospin symme-
try at extreme deformation and angular mo-
menta. In general, the occurrence of identical
bands helps to understand the moment of in-
ertia as the function of N and Z. Systematic
study of J and J® of SD bands with N, N,
scheme is studied by Sharma et al. [5]. Mit-
tal and Sharma [6] studied the Fy symmetry
and identical bands in 72< N < 86 region. In
this present work we have studied the identical
bands in °°7T7 and '°"Bi SD bands possess-
ing same Fy values by using nuclear softness
formula.

Formalism

Nuclear softness formula [7] was used to

study the energy levels of ground state bands.
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In this formula the variation of moment of in-
ertia with spin was taken into the account.
The rigid rotor energy formula was given as
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when the moment of inertia with spin was

taken into account, equation (1) can be mod-
ified as
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Applying Taylor series about its ground state
values §¢ for I=0 we get
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As the spin of nuclei increases, the moment
of inertia approaches the rigid rotor value.

Therefore, as the deformation increases the

nucleus tends to acquire more rigidity. There-
fore, equation (3) becomes
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putting 01,00 =0 i. e. keeping the nuclear
softness to only first order, equation (4) be-
comes
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where &y and o are the fitting parameters.
The only information available for SD bands
are their intraband energies and intensities.
Hence, one may apply fitting of I, transitions.
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Using equations (5) and(6), £, transitions en-
ergies for SD bands is expressed as

B, (I) = E(I) — E(I - 2).
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Results and Discussion

Identical bands are those which have same
transition energies and the J®). Following
this definition, we have applied nuclear soft-
ness formula to fit the transition energies of
1957 and 97 Bi SD bands. The data has been
taken from the SD tables of Singh et al. [§]
and continuously updated data from Ref. [9].
It is found that the transition energies of 19°T1
and '°7Bi SD bands come out to be identical
within 0.6 keV over the significant range of
spin (see Table I). J) has been linked with
the nucleons pair occupying high N intruder
orbital (namely ji5/o neutrons and iy3/o pro-
tons) in the presence of pairing correlations
[10]. Therefore, the J®?) of 1977 and " Bi
SD bands is also similar (see Table II). The
1957 and 97 Bi SD bands may have the same
contents in intruder orbital. Thus, it very well
implies that the °T1 and %7 Bi SD bands are
identical.

TABLE I: The calculated transition energies
E, and difference in E, for %71 and 97 Bi
SD bands in (keV).

Spin I[E, for ™°TI|E, for ™" Bi[|A E,
9.5 191.2 190.6 0.6
11.5 229.2 228.6 0.6
13.5 268.2 267.9 0.3
15.5 308.3 308.3 0
17.5 349.5 350.0 -0.5
19.5 391.9 393.0 -1.1
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TABLE II: The dynamic moment of inertia
J® for 71 and " Bi SD bands in (h?
MeV—1).

Spin 1]J@ for "™°T1[J® for "B
9.5 105.2 105.2
11.5 102.5 102.5
13.5 100 100
15.5 97.5 97.5
17.5 94.3 94
Conclusion

In this present work, we have applied the
nuclear softness formula to check the identi-
cal SD bands in 5717 and '°7Bi. It is highly
interesting to note that similar values are ob-
tained for the transition energies and the .J(2).
The results further prove that the two SD
bands (1971 and 197 Bi) are identical.
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