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The M-G Hamiltonian - a pedagogic review

Dipan Kumar Ghosh

Department of Physics
Indian Institute of Technology, Bombay, Powai, Mumbai - 400 076, India

E-mail : dkg@iitb.ac.in

Abstract : In this review, we discuss Majumdar-Ghosh Hamiltonian which is a one dimensional system of spin 1/2 particles with isotropic
interactions between nearest and next-nearest neighbours. The model is exactly solvable when the next-nearest neighbsuhaifrénagt between
the nearest neighbours. The ground state is doubly degenerate and consists of dimers of nearest neighbour singlet pairs.

Keywords : Majumdar-Ghosh chain, Heisenberg model, Haldane conjecture, Haldane-Shastry model.
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Resonating valence bond states in 2 and 3D — brief history
and recent examples
G Baskaran
Institute of Mathematical Sciences, Chennai-600 113, India
E-mail : baskaran@imsc.res.in
Abstract : Resonating valence bond states are quantum spin liquids, having low energy spin- %2 (spinon) or spin-1 excitations. Afthargh sp

‘disordered’, they possess subtle topological orders and some times chiral orders. RVB states are easily appreciatedaandhlseethenquantum
fluctuation dominated 1D world. In 2 and 3D, competing orders such as antiferromagnetism, charge order or even supercadfthrctivite an
underlying robust quantum spin liquid state. Introduction of additional spin interactions or doping of delocalized chéirges temperatures, could
frustrate the long range magnetic order and reveal a robust RVB state. To this extent they are natural in 2D and aboeat ®eérpkkistory of
insulating RVB states. Then we summarise our own recent theory of RVB states for 2 and 3D systems, including some negiyd symésegi) boron
doped diamond, (i) N&00O,:yH,0 , (iii) quasi 2D organic conductors and (iv) a 2D graphene sheet.

Keywords : Resonating violence bond theory, quantum spin systems, Mott insulators, high temperature superconductors
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Majumdar-Ghosh-like spin models in low dimensions

Indrani Bose

Department of Physics, Bose Institute,
93/1, A. P. C. Road, Kolkata - 700 009, India

E-mail : indrani@bosemain.boseinst.ac.in

Abstract : The Majumdar-Ghosh model occupies a special position amongst the models of interacting spin systems. The model hashmotivated t
search for other low-dimensional spin systems with quantum paramagnetic ground states and a gap, the so-called spinegafaiiorihgpectrum.

In this brief review, some generic features of MG-like spin models will be described in terms of theoretical results antergbgriobserved
phenomena.

Keywords : Majumdar-Ghosh model, spin gap antiferromagnets, frustration, spin ladder, quantum spin liquid
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Nonlinear sigma model approach to quantum spin chains

Sumathi Rao

Harish-Chandra Research Institute, Chhatnag Road,
Jhusi, Allahabad 211 019, Uttar Pradesh, India

E-mail : sumathi@mri.ernet.in

Abstract : We introduce and motivate the study of quantum spin chains on a one-dimensional lattice. We classify the varieties ofhatethods
have been used to study these models into three categories, (a) exact methods to study specific models (b) field treaities floctieations about

the classical ordered phases and (c) numerical methods. We then discigsl tiemodel in some detail and end with a few comments on open
problems.

Keywords : Quantum spin chains, nonlinear sigma model
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A solvable quantum antiferromagnet model
Bikas K Chakrabart? and Jun-ichi Inotfe
1Saha Institute of Nuclear Physics,
1/AF Bidhannagar, Kolkata 700 064, India
2Graduate School of Information Science and Technology,
Hokkaido University, N14-W9, Kita-ku, Sapporo 060-0814, Japan
E-mail : bikask.chakrabarti@saha.ac.in
Abstract : We introduce a quantum antiferromagnet model, having exactly soluble thermodynamic properties. It is an infinite range

antiferromagnetic Ising model put in a transverse field. The free energy gives the ground state energy in the zero témpeaatliie also gives the
low temperature behaviour of the specific heat, the exponential variation of which gives the precise gap magnitude iatiie spedtrum of the
system. The detailed behaviour of the (random sublattice) staggered magnetisation and susceptibilities are obtained aedr sheliNéel temperature
and the zero temperature quantum critical point.

Keywords : Quantum antiferromagnets, Ising models in transverse fields, quantum critical point
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The effect of high magnetic field on the scattering of electron with atomic hydrogen

Ajoy Chakraborty

Laban Hrad Vidyapith,
AD-369, Salt Lake City, Kolkata-700 064, India

e-mail: tpasg@mahendra.iacs.res.in

Received 15 September 2004, accepted 20 March 2006

Abstract . Investigation has been carried out to show the effect of high magnetic field over the scattering parameters for eleajem-hydro
scattering. The magnitudes of the magnetic field vary from 0.2 to 5 a.u. Three first-order models have been employedhto sstsigymt These
models reveal the relative effect of high magnetic field on the projectile and the target both separately and simultdareseslyeilng cross sections

are compared amongst themselves and also with the corresponding field-free results. It has been found that the effdidtaftibaldf the target

is negligible on the scattering parameters. But the dressing of the incoming electron for the magnetic field bring sigrfizivie change.

Keywords : Electron, hydrogen, high magnetic field, scattering cross section
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Effect of neutron irradiation on the 1615-cm™* Raman band of polyester fibre

Biswajit Mallick -, Tankadhar Patéknd Ramesh Chandra Behera

lnstitute of Physics, Sachivalay Marg, Bhubaneswar-751 005, Orissa, India
2Department of Physics, National Institute of Technology, Rourkela-769 008, Orissa, India
3Department of Metallurgical and Materials Engineering, National Institute of Technology,
Rourkela-769 008, Orissa, India

E mail: bmallick@iopb.res.in

Received 1 December 2005, accepted 15 March 2006

Abstract : Amorphous polyethylene terephthalate (PET) fibres of denier per filament value 2.17 were irradiated by fast neutron df4energy
MeV at different fluences. The radiation-induced physical, macromolecular changes have been investigated applying micrcaRarran & is

observed that the 1615-chiband of amorphous PET fibre get vanished at the fluence*fQt* n/cn? indicating the formation of purgauchephase
due to radiation heating. Thgauchephase was also confirmed from the entropy value of irradiated PET material obtained using DSC technique. A
phase-diagramof amorphous PET was plotted using Raman band intensity and neutron fluence.

Keywords : Polyethylene terephthalate, neutron fluence, Raman scattering
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Unsteady MHD convection and mass transfer flow of micropolar fluids past a
vertical permeable moving plate with heat absorption
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Mohamed M Abdelkhalek

Department of Nuclear Physics, Nuclear Research Centre, Atomic Energy Authority,
Inshas, P.O. Box-13759, Cairo, Egypt.

E-mail: Mohamed_moustafa_2000@yahoo.com

Received 1 December 2005, accepted 27 February 2006

Abstract . By the use of the theory of micropolar fluids due to Eringen, perturbation method is presented to study an unsteady MH&h convec
and mass transfer flow of micropolar fluids past a vertical permeable moving plate with heat absorption. The plate movesnsii#intavelocity in

the direction of fluid flow, while the free stream velocity follows an exponentially increasing or decreasing small pentlabatidpproximate
solutions of the coupled nonlinear governing equations are obtained for different values of microrotation and magnetiaakamatecal
calculations are carried out for the various parameters entering into the problem. The results of velocity, angularerefmmiatute and concentration

profiles have been presented graphically for various values of the material parameters. The results indicate that the fmideod@play a reduction
in drag as well as heat transfer rate when compared with Newtonian fluids.

Keywords : Magnetohydrodynamic, heat and mass transfer, micropolar fluids.
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An exact solution of the time-dependent Ginzburg-Landau equations for
propagating fronts in superconductor

JNlIslamand M R Islari?
IUGC Professor, Research Centre for Mathematical and Physical Sciences, Chittagong University,
Chittagong-4331, Bangladesh
?Department of Physics, University of Chittagong, Chittagong-4331, Bangladesh
E-mail: mrafiqulislam_cu@yahoo.com

Received 20 December 2005, accepted 28 February 2006

Abstract : We have found an exact solution of the time-dependent Ginzburg-Landau (TDGL) equations in connection with the problem of front
(interface) propagation in superconductor. Here, we find a distinct solution of the mentioned problem found earlier byldamhibwrsey Phys.

Rev. Lett 77 4442 (1996)] with a front speed = 2.828 and display some of its properties.

Keywords : Ginzburg-Landau equation, exact solution, front propagation in superconductor
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An investigation of the *O+!0 elastic scattering by phenomenological and double-
folding potentials in optical model formalism at the energies between
E.,=75 and 145 Mev
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1Zonguldak Karaelmas University, Vocational School, Zonguldak, 67100, Turkey
?Zonguldak Karaelmas University, Faculty of Arts and Sciences, Department of Physics, 67100, Zonguldak, Turkey

E-mail: huseyinaytekin@gmail.com

Received 2 November 2005, accepted 20 March 2006

Abstract . In this study, the experimental data on elastic scatterifgQsf°O reaction for ten incident energies betwdgp=75.0 and 145.0

MeV have been analyzed theoretically within the framework of the Optical model formalism. In the construction of the mefathgadptical
potential, the phenomenological Woods-Saxon squared and calculated double-folding model potential forms have been usefanatheters. The
analyses using those potential forms have been compared with the experimental data. The most suitable fits have beeheobiredmenological
Woods-Saxon squared potential forms are used in both real and imaginary parts of the nuclear potential. Our cross ssesidraemayhibited a very
good agreement with the experimental measurements, and agreement with the experimental data is better than the preidabsvohlesrdthus,
the %0+%0 system has been described by optical potentials having a deep real potential part and a weak absorptive imaginarampotential p

Keywords : '®O+%0 elastic scattering cross section, optical model, double-folding potential, phenomenological potential.
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Third harmonic generation by an obliquely incident laser on a
vacuum — plasma interface

Jetendra Parashar

Department of Applied Physics, Samrat Ashok Technological Institute,
Vidisha-464 001, Madhya Pradesh, India

E-mail : jparashar@hotmail.com

Received 27 April 2005, accepted 3 March 2006

Abstract : A high power laser obliquely incident on a plasma produces a third harmonic component in the reflected component. The process
sensitive to the plasma frequency and the angle of incidence. At higher plasma densities, the efficiency peaks at smalfeineidgiece and as the
plasma becomes rarer, the efficiency peaks at higher angles of incidence. The efficiency also drops with plasma frequesseyus Iplasma, the
efficiency is higher by more than an order as compared with solid-state plasmas.

Keywords : Third harmonic generation, laser plasma interaction
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On the acoustic deformation potentials of some II-1V-V ternary chalcopyrites and
their mixed versions

L K Samanta*, S Chatterjee and P Chandra

Department of Physics, Burdwan University,
Burdwan-713 104, West Bengal, India

E-mail: vcbhu@satyam.net.in

Received 20 June 2005, accepted 16 March 2006

Abstract . The valence band and conduction band acoustic deformation potentials of some,lch&l¥opyrites and their mixed versions have
been evaluated for the first time from the knowledge of the temperature dependence of the (ffHifamd the pressure dependence of the band
gapdE/dp. It is interesting to note that the analysis gives an idea of electron-phonon contribution term to the temperature depetheéebard
gap in these compounds which is very useful for understanding some physical processes taking place in these type of compounds.

Keywords : Chalcopyrite, deformation potentials, mixed versions.
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Analysis of thermal expansivity of NaCl and KCI crystals at high temperatures

S K Srivastava

Centre for Advanced Technology, Haryana Engineering College, Jagadhri, Yamunanagar,
Haryana-135 003, India

E-mail : sanjeevsrivastaval980@rediffmail.com
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Abstract 1 In the present study, various relationships for temperature dependence of thermal expansivity in high temperature ddmamin at 1
pressure are deduced for NaCl and KCI crystals. These relationships are derived on the basis of temperature dependeecexptmsian ratio
studied recently. It is found that among the various relationships, the thermal expansivity derived from the Srivastanacéquhiime expansion

ratio shows close agreement with the experimental data available in literature. The present relationship for thermal yexpaypdieitused to
understand the high temperature behaviour of solids.

Keywords : Volume expansion ratio, thermal expansivity
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Some comments on fractality of proton at smalk

D K Choudhury and Rupjyoti Gogoi

Department of Physics, Gauhati University,
Guwabhati — 781 014, Assam, India

E-mail: dkc_phys@yahoo.co.in

Received 1 December 2005, accepted 22 March 2006

Abstract : Using the concept of self-similarity in the structure of the proton at smale comment on possibility of a single positive fractal
dimension of proton in analogy with classical monofractals. Plausible dynamics and physical interpretation of fractal daremdsondiscussed.

Keywords : Self-similarity, fractal dimension, deep inelastic scattering, structure functionx.low
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Orbital ice and its melting phenomenon*
Tapan Chatterji
Institut Laue-Langevin, BP 156, 38042 Grenoble Cedex 9, France
E-mail : chatt@ill.fr
Abstract : We coin a phrase “orbital ice” to describe the orbitally ordered phase of LaMixh is formed by the cooperative Jahn-Teller

transition belowT . ~ 750 K. We interpret the transition &} to be a “melting” of the “orbital ice” by analogy with the phenomenon of ice melting.
We will demonstrate some similarities between the two melting phenomena of which the first phenomenon is of electronitdattigirother of
course is a well known lattice melting known to humanity for hundreds of centuries.

Keywords : Orbital ordering, Jahn-Teller transition, X-ray diffraction, neutron diffraction

PACS Nos. : 61.12.Ld, 61.66.Fn




