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1. Introduction

Low - lying level structure of some exotic
nuclei can be obtained from the level struc-
ture of stable or less exotic nuclei by the use
of Pandya transform given by S. P. Pandya
sixty years back [1]. This is important for ex-
perimentalists going to perform experiments
involving exotic nuclei. A prior theoretical
knowledge of the low-lying few levels may pro-
vide a guidance for designing experiment, lo-
cating low-lying isomers, if any, as well as an-
alyzing data. Moreover, for astrophysical sce-
narios, such as in stellar evolution calculations
sometime only the knowledge of low-lying lev-
els and their decay properties are of impor-
tance. Thus, when elaborate means of calcu-
lation is absent one can have a quick estimate
of nuclear structure.

2. Calculation

Near closed shell or sub-shell, Pandya trans-
form relates the spectrum of a nucleus with
one nucleon in each of single particle orbits 5’
and j (particle - particle; p-p) to the spectrum
of the nucleus with one particle in j' and one
hole in j (particle-hole: p-h). The expression
for this relationship is given by Eqn. (1) [2].
It represents the particle-hole interaction en-
ergies. The energies of the two configurations
are geometrically related.
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The above relation gives the excitation ener-
gies.

Using Pandya relation (Eqn.(1)) structure
of several particle-hole conjugate pairs can be
correlated. The classical text book examples
are ??Clzl <—>4118 K21 (1p - 1h) Z%Nb51 HZ?
Nb55 (1p - 1h) ggT128 Hg% F€28 (2p - 2h)
In the 2p-2h example the matrix elements of
interaction between 2p states are the same as
those between 2h states, as far as excitation
spectrum is concerned [2].

We first reproduced the results of the text
book examples of Ref.[2] for the 42Sc-48Sc
conjugates (Fig. 1). Then we have consid-
ered the '345b-1408b particle-hole conjugate
in the (mlg7/9v2f7/2) valence space above the
doubly magic 1329n core. The spectrum of
highly neutron-rich 21°Sbgg with N/Z ~ 1.745,
which is greater than 1.640 for 32Sn and close
to 10Sn (N/Z = 1.800) has been predicted
(Fig. 2) from the spectrum of 134Sbgs (N/Z =
1.627).

3. Results and Discussions

The spectra of *25¢-48S¢ p-h pair calculated
by the use of Pandya tranformation is pre-
sented in Figure 1. For the 42Sc-*8Sc con-
jugate all levels except the 2% [2] have good
agreement with Pandya theorem prediction.
This was attributed to the less pure configu-
ration in #2Sc. However in 3% Sb the low-lying
states of multiplet are reasonably pure, orig-
inating from the (7lg7/ov2f7/2) - configura-
tion. So similar error accumulation may not
occur for 1345b-140Gh pair.

Very recently in Ref. [3], an isomer in *0Sb
has been reported from experiment. However,
the authors could not determine the spin and
parity of the ground state, neither those of the
isomeric state. They found two correlated ~s
of energies 227 keV and 71 keV. Shell Model
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FIG. 1: Predicted spectrum of **Sc¢ from the ex-
perimental spectrum of 2S¢ by Pandya trans-
form. (a) Prediction of the present work, (b) As
given in Ref. [2]. Experimental spectrum of **Sc
is also shown for comparison.
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FIG. 2: Predicted spectrum of 4°Sb from the ex-
perimental spectrum of 34Sb by Pandya trans-
form. The experimental data [3] for **°Sb is also
shown for comparison.

calculation presented by them predicts a 2~
ground state. The possible origin of the iso-
meric state is discussed to be w1g7 /o — V2f7_/12
configuration, resulting in either (67) or (77)
spin-parity.

From the present work, Fig. 2 suggests 7~
state at 323 keV may be the isomeric level and
the spectrum also indicates possibilities of ~-
transition energies close to the observed ones
in Ref. [3].

4. Conclusion

We have also predicted excitation spec-
tra for other exotic nuclei. Calculations of
electromagnetic transitions probabilities have
been done to compare with the results of
shell model calculations with empirical inter-
action in the proton(gdsh)-neutron(fphi) va-
lence space.
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