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Visceral
Leishmaniasis

Despite all efforts on chemotherapy till date, visceral Lelshmaniasis caused by Leishmania
donovani still remains fatal and widespread. As an intra-macrophage pathogen, the parasite is
TSt Successful in explolting the host cell metabolism, largeting the host protein into
Phagolysosomal compartment and modulating its phagosome. Even today, because of the
complexity of the disease antileishmanial therapy is an incomprehensible subject. The ground
reality is that very few agents have adequately been assessed in clinical trials and the most
offective agents have the most potential toxic effects and are difficult to administer. As an
alternative approach, people are now trying to explolt several surface receptors of host cells,
©.9., macrophages for activation purposes to fight against this deadly pathogen, L.donovani. We
therefore, thought that attempt could be made to control leishmanial infection. either by
Modulating the surface receptor of macrophage or by identifying the signalling molecules
generated say, kinases during early phases of L.donovani-macrophage i.e., ligand-receptor

Interaction, Identification of these types of molecules would help one to design suitable inhibitors
forblocking the infections. '

S _
Although interaction of L. donovani with macrophages is. known to be a ligand-receptor
interaction, various aspects of macrophage surface receptor biology including:

i] modulation of Téceptors and its effect on ‘the interaction process and ii] receptor signalling

involving cell-cel| interaction atthe surface remain totally untouched. Work in this area will help

US to understand the mechanism of controlling the infections and of intracellular survival of this
pathogen. £ ;

1

| Author is presently -Asst. ‘Professor.- Stage-lll-and Head, Dept.-ol Zoology, Victoria
{nstitution {College), Kolkata:She did her Ph.D from INDIAN INSTITUTE OF CHEMICAL
... | BIOLOGY (CSIR BESEARCH INSTITUTE) and under Jadavpur University, She was
; - . | conferred Post-Doctoral Research Fellowship from University of Kentucky, USA, 2002
- =2005. She also enjoyed Senior Besearch fellowship rom Lady Tata Memorial Trust.
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Exploring the structure of Xe isotopes in A ~ 130 region: Single particle and
collective excitations

R. Banik!:>*, S. Bhattacharyya'?, S. Biswas®, S. Bhattacharya'?, G. Mukherjee!?, S. Rajbanshi*, S. Dar'?, S. Nandi'??,
S. Ali*2, S. Chatterjee®, S. Das®, S. Das Gupta’, S. S. Ghugre®, A. Goswami>?, D. Mondal', S. Mukhopadhyay'-2, H. Pai’,

S. Pal', D. Pandit', R. Raut®, P. Ray5'2, and S. Samanta®

!'Variable Energy Cyclotron Centre, 1/AF Bidhannagar, Kolkata 700064, India.

2Homi Bhabha National Institute, Training School Complex, Anushaktinagar, Mumbai-400094, India.
3GANIL, CEA/DRF-CNRS/IN2P3, Bd Henri Becquerel, BP 55027, F-14076 Caen Cedex 5, France.
“Department of Physics, Presidency University, Kolkata 700073, India.

Saha Institute of Nuclear Physics, Kolkata 700064, India.
SUGC-DAE CSR, Kolkata Centre, Kolkata 700098, India.
"Victoria Institution (College), Kolkata 700009, India.

Abstract. High and medium spin structures of 13*13!Xe have been studied using a-induced fusion-evaporation
reaction and the Indian National Gamma Array (INGA) coupled with a digital data acquisition system. Various
new band structures and near yrast levels of '3!Xe have been established. The multipolarities of the observed
transitions have been assigned on the basis of the DCO ratios and the polarization asymmetry measurements.
Band structures based on 1-quasi-particle (qp), 3-qp configurations have been observed. A new Magnetic
Rotational (MR) band based on 5-qp configuration has also been established in '*'Xe. The MR band has
been interpreted in terms of shears mechanism with principal axis cranking (SPAC) calculations. Shell Model
calculations are carried out to describe the non yrast states of '*!Xe above the 11/2~ isomer. New excited states
have also been identified in '*°Xe, produced in the same reaction.

1 Introduction

The transitional nuclei in the A ~ 130 region are of current
interest to explore the variety of nuclear structures arising
from interplay between the single particle and the collec-
tive degrees of freedom. The shape driving nature of the
hy1/2 orbital, available for both protons and neutrons, and
the corresponding particle-hole interactions drag the nu-
cleus towards various exotic shapes and structures. The
role of the unique parity £y, orbital is thus important in
inducing deformation to the system and having deformed
band structures based on both one quasi-particle (qp) and
multi gp configurations.

131X e(Z = 54, N=77) is one of the suitable candidate
to study various band structures and interesting features of
the nuclear shape in A ~ 130. Only one gqp (vh;1,2) band
structure in '3!'Xe is known [} 2]], whereas, high spin band
structures in '>>Xe [3]] and triaxial bands in '*Xe [4] have
been reported. Availability of high-j /1, orbital for both
proton particles and neutron holes makes '*!' Xe also a suit-
able candidate to exhibit Magnetic Rotation (MR) at high
spin. Such MR band is reported in '?*Xe [3] and described
using the tilted axis configuration with 7/, ® vhiij2. As
one approaches the N = 82 shell closure the MR band be-
comes favourable for its proximity to spherical shape. The
lower spin states of '3!Xe are generated from single par-

*e-mail: ranabir.banik@vecc.gov.in

ticle excitations of four proton particles and five neutron
holes (with respect to '32Sn) in various available orbitals.
The understanding of the configurations of these states
helps us to explain the underlying nucleon-nucleon inter-
actions. Thus '*'Xe can be an interesting nuclei to study
the various mechanisms of generation of angular momen-
tum in a single nuclei. Population of '*'Xe is difficult
due to lack of stable target-projectile combinations. Pre-
vious spectroscopic studies on this nuclei were carried out
from decay spectroscopy [6} [7], Coulomb excitations [8I],
(a,3n) [1] and (@, n) [9] measurements. But these studies
are limited by the detection system used. A recent study
on '*'Xe [2] reports only the extension of the yrast band
to higher spin. But no detail information about the other
high spin structures is available prior to the present study.

Xenon isotopic chain is also known for its shape
change from y-soft rotor to spherical one. The possible
phase transition for the even-A Xe isotopes can be de-
scribed using E(5) symmetry, where the nucleus undergoes
from spherical vibrator to y-soft rotor. Clark et al. [10]
has predicted that the E(5) symmetry can be investigated
in 128Xe. The spectroscopic study on '?Xe [11]] has indi-
cated that 3°Xe can possibly be a better candidate to look
for such E(5) symmetry breaking. The structure of '*°Xe
was studied using Coulomb excitation in inverse kinemat-
ics [11]] and (n,n’) reaction [12], which concluded that
this nucleus may not be the candidate for E(5) symmetry.

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commonfﬁgﬁ‘i%ﬁt%r{] %icense 4.0
(http://creativecommons.org/licenses/by/4.0/).
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