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Introduction

The even-even 116−130Te consists of two
protons outside the Z = 50 proton shell-
closure and spans the region with 64 - 78 neu-
trons. Observed excited states and transition
probabilities establish the vibrational collec-
tive behavior at low spin in these isotopes [1].
Shell model calculations have been used to ex-
plain the observed properties of Sn nuclei situ-
ated either just outside 100Sn [2] core or above
132Sn closed-shell [3]. The motivation of the
present work is to explain the observed shell
structure and collectivity in 116 ≤ A ≤ 130 in
shell model framework.

Shell Model Calculation and Re-

sults

The present calculations have been done
above the closed-core of 100Sn using the Win-
dows version of NuShellX@MSU [4]. Va-
lence space consists of 0g7/2, 1d5/2, 1d3/2,
2s1/2, 0h11/2 for both type of nucleons. For
118−130Te; 0g7/2 and 1d5/2 neutron orbitals
have been truncated to have maximum pos-
sible neutrons while truncation has been only
applied to 0g7/2 for neutrons in 116Te. The
proton and neutron single-particle energies
have been obtained from the [5].

Calculations have been performed using
unnormalized two-body effective interactions
based on G-matrix formalism derived from
BonnA, BonnB and BonnC [6] free NN poten-
tials for both type of nucleons. Comparison of
observed and calculated results using BonnA
has been displayed in Fig. 1. For 124 ≤ A ≤

130 three types of interactions show similar re-
sults up to around 10+ states which agree well
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with experiments. Whereas for lower mass
region; 116 ≤ A ≤ 120 the results of three
potentials agree well with the observed ones
up to around 6+ states. Moreover, in lower
mass region; calculated results using BonnA
also deteriorate at higher spins. Thus it has
been concluded that BonnA is the most suit-
able potential. The g9/2 orbitals have not been
included in the valence space. But, the con-
tribution of holes in g9/2 produced by exciting
protons to h11/2 becomes prominent in lower
mass. As mass number increases the contri-
bution from neutrons dominate over the con-
tribution of proton-holes in g9/2. This may be
the probable reason that the calculated results
deviate at higher spins in lower mass region.

For nuclei lying between two shell closures
B(E2) values should follow a parabolic nature
attaining maximum at around mid-shell [7].
Fig. 2 shows the comparison of variation of
B(E2) with the mass number “A” in case of Te
isotopes. B(E2) calculations have been done
with effective charge of proton and neutron to
be equal to 1.5e and 1.8e respectively. Cal-
culated B(E2) values agree well with the ob-
served ones for the higher mass nuclei with
126 ≤ A ≤ 130 while deviate for lower mass
region. This may be because of applied neu-
tron truncation scheme thereby affecting the
core-polarization [2, 7].
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FIG. 1: Comparison of experimental and calculated level schemes of 116−130Te using BonnA potential.
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FIG. 2: Comparison of experimental and calcu-
lated B(E2, 0+

→ 2+

1 ) for Te isotopes.
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