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Introduction

Study of A∼80 nuclei is interesting because
of various shape evolutions and shape coex-
istences[1]. High spin structure in these nu-
clei is dominated by the g9/2 orbitals and level
density is smaller compared to the rare-earth
nuclei. This leads to significant variations in
nuclear configurations and quasiparticle align-
ment when going from one nucleus to another
[2-4]. Thus, unlike the rare earths which have
stable deformations, nuclei in mass∼80 region
show pronounced structure changes. In these
medium mass proton rich nuclei, neutrons and
protons occupy the same single particle or-
bits. So, the pair alignments of neutrons
and protons compete with each other as the
nucleus rotates and under certain conditions
they may align simultaneously. Again, in this
mass region quasi-ground, quasi-β and quasi-
γ bands have been introduced in the spherical
regions which are complementary to the col-
lective bands in the deformed region [5].

The purpose of present work is to study
the yrast-band and gamma-band structure for
the even-even 84Sr nucleus using Triaxial Pro-
jected Shell Model(TPSM) approach [6]. This
nucleus is of interest because it is a proba-
ble member of quasi-ground and quasi-γ bands
of the spherical region and it is convincing to
study the corresponding ground and γ bands
in the deformed region [5].
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Outline Of The Model

The extended TPSM quasi-particle(qp) ba-
sis consists of angular momentum projected
qp vacuum(0-qp) state, two -proton(2p), two
neutron(2n) and 4-qp state i.e.,

{ P̂ IMK | φ〉; P̂ IMK a†p1a
†
p2 | φ〉; P̂ IMK a†n1a

†
n2 | φ〉;

P̂ IMKa
†
p1a
†
p2a
†
n1a
†
n2 | φ〉} (1)

In Triaxial Projected Shell model calcula-
tions, the pairing plus quadrupole-qudrupole
Hamiltonian is used including quadrupole-
pairing term:

Ĥ = Ĥ0−
1

2
χ
∑
µ

Q̂†µQ̂µ−GM P̂ †P̂−GQ
∑
µ

P̂ †µP̂µ

(2)
The Triaxially deformed single particle

basis is obtained from the Nilsson model.
The corresponding triaxial Nilsson mean-field
Hamiltonian is given by,

ĤN = Ĥ0 −
2

3
}ω{εQ̂0 + ε

′ Q̂+2 + Q̂−2√
2

} (3)

Where ε and ε
′

specify the axial and triax-
ial deformation respectively. ε and ε

′
are

related to conventional triaxiality parameter
as γ = tan−1(ε

′
/ε) [7]. In (3),Ĥ0 is the

spherical single particle Hamiltonian contain-
ing a proper spin-orbit force. The monopole
pairing strength GM is of the standard form
GM = [G1 − G2(N − Z)/A]A−1 for neutrons
and GM = G1/A for protons.

In the present calculation, we have taken
G1 = 20.25 and G2 = 16.20 which is appro-
priate for the single-particle space employed in
the model, where three major shells are used
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for each type of nucleons (N=2,3,4 for both
neutrons and protons). The quadrupole pair-
ing strength GQ is proportional to GM , and
the proportionality constant is 0.18.

Results and Discussion
TPSM calculations have been performed

for 84Sr. We have employed ε = 0.24 and
ε
′

= 0.14 in the Nilsson potential to generate
the deformed basis for 84Sr. The value of ε
and ε

′
has been chosen so that the behaviour

of the yrast band and γ band is properly de-
scribed. The results obtained for yrast state

FIG. 1: Comparison of the calculated Yrast band
and γ band energies with experimental data for
84Sr. Experimental data taken from ref. [8].

band and γ band are compared with exper-

imental values which is represented in Fig.1.
For the yrast band, theoretical results are in
good agreement upto spin I=8 available ex-
perimentally and is predicted upto spin I=20.

The experimental quasi-γ band (α=0) is

well reproduced with ε
′

= 0.140. Experimen-
tal values are available upto spin I=4 for the
quasi-γ band (α=0). However, with TPSM
calculations the γ band is produced upto spin
I=20 with a difference of 0.0024 MeV between
experimental and theoretical band head ener-
gies.

The comparison of results shows that the
calculated band spectra using TPSM are in
good agreement with the experimental ones.
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