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PART A 



The year (1 April 1999-31 March 2000) has seen many new developments. On the academic 
side, five new colleagues have joined the Faculty in different areas of Cosmology/Foundation 
Issues of Quantum Mechanics, Mesoscopic Phenomena, Complex Systems, Electronic 
StructureIMaterials Physics and NonlinearIQuantum Optics. The Satyendranath Bose 
Memorial Lecture was delivered by Prof. C.N.R. Rao on the topic of 'Charge Ordering in 
Rare Earth Manganates' on 23rd December 1999. The lecture was very well-attended. 

A two-week long international workshop on Foundation of Quantum Mechanics, Quantum 
Optics, Mesoscopic Phenomena and Quantum Computing was successfully organized during 
1-13 January 2000. A large number of speakers from India and abroad, and students 
participated in what turned out to be very actively attended discussion-sessions.The 
proceedings of this Workshop are scheduled to appear in a special volume of PRAMANA. 
On the inaugural day of the workshop i.e., 1st January 2000, which happens to be Prof. S. 
N. Bose's birthday, a bust of Bose was installed by Dr. S. Varadarajan. 

There was also an SERC School on 'Electronic Structure and Physics of Materials' during 
31 st October-20th November, 1999 followed by a two-day conference on 'Physics of Materials' 
(22-23 November, 1999). About six speakers came from abroad and there were many others 
from India. The ensuing interactions led to possible research collaboration between the 
Stuttgart group and our own colleagues. I should also mention four other small but very 
interactive meetings on : (1) Biology-Inspired Physics; (2) Growth Models and (3) Interface 
of Field Theory and Condensed Matter Physics and (4) Nano Materials. 

Our Pre-Ph.D. training programme, initiated in autumn of 1999, is also going on well. Last 
year, eight scholars endowed with JRF were enrolled, of whom two came from neighboring 
countries. These scholars have already begun to work on different research projects. 

We celebrated the National Science Day on 28" February 2000 through several functions. 
The emphasis was on inspiring young students into Basic Sciences. The function was 
attended by about one hundred college students (mostly 3rd year B.Sc.) from neighbouring 
institutions e.g. Presidency, St. Xavier's, Vidyasagar, Ashutosh, Brabourne and Bethune 
Colleges; it was inaugurated by the Minister of Higher Education, West Bengal, Prof. 
Satyasadhan Chakraborty, who announced that a new technological university bill would 
soon be brought to the West Bengal Assembly and the university would be happy to affiliate 
the proposed integrated Ph.D. programme of the S.N. Base National Centre, for the purpose 
of awarding degrees; two lectures were delivered, one by Prof. Amal Kr. Roychoudhury, FNA 
on 'Popular Science - A Word of Caution' and another by Prof. Binayak Dutta Roy on 'Bose 
Condensation'; a science quiz contest was organized by Prof. Partha Ghose; various 
innovative physics experiments were demonstrated by the Indian Association for Physics 



Teachers ([APT); a Braille Transcription System with possibility of simultaneous transcription 
into several lndian languages, was exhibited; a science exhibition on. the works of eight 
famous Indian scientists was held, with the help of BlTM and an archive in the memory of 
Prof. Satyendra Nath Bose was initiated, with Prof. Bose's personal effects and letters on 
display. 

On Administration, i am happy to report that our library has been considerably expanded with 
the appointment of a new Librarian. The library is expected to be soon air-conditioned and 
networked with other libraries in the vicinity. With joining of the new ~inance' Officer, the 
administration has been strengthened. Also, our guesthouse and adjoining cafeteria as well 
as the transport system are functioning satisfactorily. A major campus-development project 
has been undertaken under which three new gardens have already come up. The Computer 
Centre has now been centralized and a networking system is in its advanced state of 
preparation. 

Overall, I am pleased with our efforts, which can be judged by various research collaborations 
between our own colleagues and visitors, our Faculty getting invited to lecture in national and 
international meetings, as well as our Ph. D. students obtaining good post-doctoral positions 
in international institutions. We can, of course, do much better and therefore, I hope that the 
next year's Annual Report will be a testimony to further progress. 

It is a pleasure to thank Ms. Shohini Majumder for undertaking the arduous task of preparing 
the Annual Report. 

S. DATTAGUPTA 
Director 

[Added Note : as we were going to Press we learnt of the sad and untimely demise of our Founder Director, 
Professor Chanchal Kumar Majumdar, on 20th June, 2000. 1 thank CURRENT SCIENCE for giving permission 
to reproduce here the obituary I wrote in the 10 July issue. We have also included under the List of Publications 
of Faculty, two of Professor Majumdar's papers which carried the address of the S. N. Bose National Centre.] 







Chanchal Kumar Majumdar (1 938-2000) - An Obituary 

Chanchal Kumar Majumdar, an exceptionally gifted Condensed Matter Physicist, passed 

away in Calcutta on 20th June 2000. His death was so unexpected that it came as a rude 

shock to the scientific community. 

Majumdar had a brilliant academic record in Krishnanagar and Calcutta. Subsequently he 

obtained his doctoral degree in Physics from University of California, La Jolla in 1965 under 

the supervision of Walter Kohn who went on to win the Nobel prize in Chemistry in the 

nineties. With Kohn he proved a theorem (the Kohn-Majumdar theorem ) on the continuity 

of the bound and unbound states of the Fermi gas. From 1965 to 1966, Majumdar held a 

post doctoral position in Carnegie lnstitute of Technology (now called Carnegie-Mellon 

University), Pittsburgh before joining the Tata lnstitute of Fundamental Research (TIFR) in 

Mumbai. From TIFR, he had another post doctoral stint in the University of Manchester. In 

Pittsburgh and Manchester, Majumdar came in contact with stalwarts like James S. Langer 

and Sam F. Edwards, though he chose to work independently on the analytic properties of 

the Onsager solution of the lsing model and non-exponential stress relaxation in glasses. 

TIFR days were the most productive for Majumdar. He had a group of several bright students 
and with them, he tackled a variety of problems with deep mathematical insight. They include 

the three-magnon bound state equation, Heisenberg antiferromagnetic chain with known 

ground state, the critical isotherm of the lsing model and of the Lennard-Jones gas, the band 

structure of cerium, spin waves in finite magnetic chains, etc. It is interesting to note that 

during those days in India,what we now know as condensed matter physics was dominated 

by lattice dynamics. Majumdar was a rare exception amongst his peers. He was well-versed 

in then-current subjects of statistical mechanics and critical point phenomena, and their 

applications to electron states and magnetic properties of solids. 

Perhaps the most important contribution of C. K. Majumdar for which he is internationally 

known is the work (with Dipan Ghosh in 1969) on the exact enumeration of the ground state 
of an anti-ferromagnetic chain, with specially ascribed values for nearest neighbour and next 

nearest neighbour interactions. This work on what is now part of the folklore as the Majumdar- 

Ghosh Hamiltonian is a wonderful illustration, as it were, of how open-ended basic research 

can be. Almost two decades later the model led to a prototype 'resonating valence bon'd' 

state, in the context of high temperature superconductivity. One other point is noteworthy 



here. The years 1965 to 1975 had not yet seen the growth of computational physics as is 

extant in lndia today; Majumdar indeed was a pioneer computational physicist of our country. 

In 1976, he was awarded the Shanti Swarup Bhatnagar prize in Physical Sciences, and in 

the same year, he was elected Fellow of the lndian Academy of Sciences. 

The decade from 1976 to 1986 marked a new phase in Majumdar's life. As Palit Professor 

of Physics in Science College of Calcutta University and Head of Magnetism /Solid State 

Physics Department of the lndian Association for the Cultivation of Science (IACS), he 
devoted himself to education, teaching and curriculum deve1opment.h addition, he switched 

interest to down-to-earth experimental studies, applying his early work (1965-70) in the 

theory of positron annihilation spectroscopy to radiation damage, and also involving 

Mossbauer spectroscopy of corrosion and inhibition of iron ores in eastern India. His other 
experimental contribution included the enhancement of the critical temperature of a high 
temperature superconductor due to alpha bombardment. Much of these experiments were 

carried out by Majumdar's collaborators and students at the Palit Laboratory, IACS and the 
Variable Energy Cyclotron Centre. He was elected to the Fellowship of the lndian National 

Science Academy (INSA) in 1982. 

The final phase (1987-99) of Majumdar's professional life began when he was appointed the 

Founder Director of the newly established Satyendranath Bose National Centre for Basic 

Sciences. This period saw him in the role of an institution-builder. He devoted himself 
tirelessly to the development of infrastructure facilities of the new centre. He also lent active 

support to various workshops, seminars and conferences organized in the centre by different 

national bodies as well as teachers' training programmes. 

Chanchal Kumar Majumdar was a versatile individual. An evidence of his enigmatic dexterity 

is the project he undertook in 1992 on the simulation of fluid flow on the Hoogly Estuary by 
parallel programming. The word 'Chanchal' in Bengali means restless. He no doubt had a 

restless mind. After retiring as Director of the Bose Centre in February 1999, he took up the 

position of an INSA Senior Scientist at the lndian Statistical Institute from March 1999 and 
started working on "History of Science". Majumdar's sudden death has snatched away at an 

early age a truly extraordinary personality. 



REPORT FROM THE DEAN (ACADEMIC PROGRAMMES) 

The Centre went ahead with augmenting its faculty strength in its perceived thrust areas, as 
reported in our 1999-2000 report. Five new faculty members joined the Centre during the 
year: 

0 Dr. M. Sanjay Kumar, working in the area of Quantum Optics; 

0 Dr. Archan Majumdar, working in the area of Foundations of Quantum Mechanics 
and Quantum Optics; 

0 Dr. Prasenjit Singha Deo, working in the area of Mesoscopic Systems; 

0 Dr. Jaydeb Chakrabarti, working in the area of complex fluids and colloidal materials; 

Dr. Tanusri Saha-Dasgupta, working in the area of Physics of Materials. 

Dr. Avijit Mukherji resigned his position at the Centre. 

We had two senior scientists associated with the Centre during this time, advising us on 
various aspects of research and teaching - Prof. Binayak Datta Roy and Prof. Partha Ghose. 

Collaborative research among the faculty and with individuals and groups in other research 
centers was strengthened. The two projects in the area of Astrophysics, one funded by ISRO 
and the other by the DST continued during the year. The Network project, nodally set up in 
the University of Dhaka, Bangladesh and funded by the Abdus Salam International Centre 
for Theoretical Physics, Trieste was renewed again for this year. This particular project was 
held up as one of the successful regional networks by Prof. G. Denardo, the retiring Chairman 
of ICTP's Overseas Activities Programme. Again the group working on the Physics of 
Materials at the Centre played a pivotal role in this Project. The Collaborative Project with 
the Centre for Catalysis and Materials Study, University of Warwick continued for another 
year. 

Eleven research scholars have been carrying out research for their Ph.D. degrees under the 
guidance of the Centre's faculty. This year the Centre began a formal Post. M.Sc. teaching 
programme. All new entrants to research guided by the Centre's faculty now had to go 
through this programme successfully in order to continue research at this Centre. Of the 
eighty odd applicants, six were chosen through a written and oral examination held jointly 
with the Saha Institute of Nuclear Physics, Calcutta. In addition, two foreign students, one 
from Nepal and another from Bangladesh, were admitted on the recommendation of their 
respective Ministries and Vice-Chancellors. 



Our research scholars gave several lectures/seminars and presented poster on their work, 
both in 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

India and abroad : 

Subhradip Ghosh on "Magnetic properties of random CoCu alloys", a talk presented 
in the 'Condensed Matter Days-99', August 1999,Jadavpur University. 

Subhradip Ghosh on "Electronic structure and magnetic properties of binary alloys", 
a seminar presented in the SERC school,November 99,SNBNCBS. 

Subhradip Ghosh on "Electronic structure and magnetic properties of random binary 
alloys a first principles study", a colloquium presented at the Materials Science 
Division, Bhabha Atomic Research Centre, Bombay, February 2000. 

Tapas Kumar   as on "Accretion Powered Extra-galactic Jets", a colloquium 
presented at Indian lnstitute of Astrophysics, March 2000. 

Tapas Kumar Das on "Modelling the Origin of Astrophysical Oufflows from Galactic 
and Extra-Galactic Sources Powered by Compact Objects", a seminar presented at 
Tata lnstitute of Fundamental Research, September 1999. 

Tapas Kumar Das on "The Formation of Extra-Galactic Cosmic Jets", a talk 
presented at Young Physicists' Colloquia, Saha lnstitute of Nuclear Physics, August 
1999. 

lndranil Chattopadhyay on "Role of Radiative Momentum Deposition in Acceleration 
of Winds and Oufflows around Compact Objects", a talk presented at the Young 
Astronomers Meet, Uttar Pradesh State Observatory, Nainital, 1 -3 June, 1 999. 

S. G. Manickam on "Correlation among QPO frequencies and quiescentstate 
duration", a poster presented at the National Space Science Symposium, Toshali 
Sands, Puri, March 1-4, 2000. 

Single author papers were published by our research scholars : 

1. T.K. Das, 1999, "Modelling the Origin of Astrophysical Jets from Galactic and Extra- 
Galactic Sources", Ind. Jour. Phys. 7 3 0  (6,899). 

2. T.K. Das, 1999, "Computation of Mass Oufflow Rate from Relativistic Quasi-Spherical 
Accretion onto Black Holes", Monthly Notices of the Royal Astronomical Society 
(308,201 ). 

3. lndranil Chattopadhyay, 1999, 'Theoretical Investigation and Numerical Simulation 
of Radiative Oufflows Around Compact Objects', lndian Journal of Physics, 73B(6) 
881. 

As in previous years, the Centre's faculty taught M.Sc. courses in the University of Calcutta 
and the presidencyg College. They included Prof. Binayak Datta-Roy, Prof. A. Mookerjee and 



Dr. Amitabha Lahiri. Several faculty members were involved in the Jagadish Bose National 
Talent Search examination. 

The Centre hosted an SERC School on "Electronic Structure of Solids" during November, 
1999 followed by a Conference on "The Physics of Materials". Young research scholars from 
India, Bangladesh and Nepal, were coached by senior experts from lndia, Germany and the 
US. The latter was scheduled to take place in Bhubaneswar. However the venue was shifted 
to Calcutta because of the devastating cyclonic storm that hit the Orissa coast. A Winter 
School on the "Foundations of Quantum Mechanics and Quantum Optics" was hosted by the 
Centre during January 2000 with large participation from lndia and abroad. Mini-conferences 
were held during the year. These included those on "Nano-Materials", "Quantum Field Theory 
an'd its applications to Condensed Matter Physics", "Growth Models" and "Biology and 
Physics". 

Abhijit Mookerjee 
Dean, Academic Programme 



THE STAFF DURING 1999-2000 

The Faculty 

Name Designation Ph. D. from Year Area of Research 

Sushanta Dattagupta Professor Brookhaven Nat. Lib. 1973 
& Director 

Abhijit Mooke jee Professor University of Cambridge 1973 
& Dean 

Sandip K. Chakrabarti Associate University of Chicago 1985 
Professor 

Subodh Kumar Sharma Associate S.I.N.P. 1977 
Professor (Universiy of Calcutta) 

Nilakantha Nayak Associate I.I.T. Kharagpur 1978 
Professor 

Rabin Banerjee Associate S.I.N.P. 1988 
Professor (University of Calcutta) 

Anita Mehta Associate University of Oxford 1986 
Professor 

Subhrangshu Sekhar Associate S.I.N.P. 1987 
Manna Professor (University of Calcutta) 

Debashis Gangopadhyay Reader S.I.N.P. 1988 
(University of Jadavpur) 

Srilekha Banerjee Reader University of Calcutta 1982 

Samir Kumar Pal Reader I.O.P.B. 1989 
(Utkal University) 

P. Singha Deo Reader I.O.P.B. 1996 
[oined (Utkal University) 
December 7 999) 

M. Sanjay Kumar Reader University of Hyderabad 1989 
[oined 
December 7999) 

Structure and Dynamics 
of Condensed Matter 

Physics of Materials 

Astrophysics 

Light Scattering 

Quantum Optics and 
Laser Physics 

Quantum Field Theory 

Soft Condensed Matter 
and Complex Systems 

Statistical Mechanics 

Quantum Field Theory 

Soft Condensed Matter 

Mathematical Physics 

Mesoscopic Systems 

Quantum Optics 



Name Designation Ph. D. from Year Area of Research 

Rina Das Scientific 
Officer 'D' 

Manu Mathur Fellow I.M.Sc. 1993 
(University of Madras) 

Quantum Field Theory & 
QCD 

Ranjan Chaudhury Fellow T.I.F.R. 1988 
(University of Mumbai) 

Condensed Matter 
Theory 

Pratip K. Mukhopadhyay Fellow I. I.Sc., Bangalore 1989 Experimental 
Condensed Matter 

Partha Guha 

Anilesh Mohari 

Sugata Mukherjee 

Amitabha Lahiri 

Avijit Mukherji 

Fellow University of Oxford 1996 Mathematics 

Fellow I.S.I., Delhi 1992 Mathematics 

Fellow Freie Universitat, Berlin 1986 Physics of Materials 

Fellow Syracuse University 1991 Quantum Field Theory 

Fellow University of Cambridge 1996 
(resigned 
January 2000) 

Mathematical Physics 

Gautam Gangopad hyay Fellow I.A.C.S. 1993 
(Jadavpur University) 

Chemical Physics 

Biswajit Chakraborty 

Kalyan Mandal 

Fellow 1.M.Sc 1993 
(University of Madras) 

Quantum Field 
Theory 

Fellow I.I.T., Kharagpur 1994 Experimental 
Condensed Matter 

Archan S. Majumdar Fellow University of Delhi 1994 
(joined 
September 7999) 

Foundations of 
Quantum Theory and 
Cosmology 

Jaydeb Chakrabarti Fellow I.I.Sc., Bangalore 1995 
(joined 
November 7999) 

Soft Condensed 
Matter and Complex 
Systems 

Tanusri Saha Dasgupta Lecturer University of Calcutta 1995 
(joined 
December 1999) 

Physics of Materials 



Senior Scientists, Visiting Scientists and Research Associates 

Haridas Banerjee 

Rudra Prasad Malik 

Sarmistha Ghosal 

Prabhat Kumar Thakur 

Jayashree Saha 

Devashis Banerjee 

Sonali Chakrabarti 

Manoj K. Samal 

Parthapratim Biswas 

Biplab Sanyal 

lNSA Senior Scientist 

Visiting Reader 

Visiting Scientist (completed November 1999) 

Visiting Scientist (completed January 2000) 

Research Associate (on leave) 

Research Associate (completed April 2000) 

Research Associate (completed November 2000) 

Research Associate (joined December 1999) 

Chhanda Basu Chaudhuri 

Subhradip Ghosh 

Tapas Kumar Das 

Sarmistha Kumar 

lndranil Chattopadhyay 

Banibrata Mu khopad hyay 

Tomy Scaria 

Sivakumar G. Manickam 

Atishdipankar Chakrabarti 

Anuj Nandi 

Research Scholars 

Condensed Matter Theory and Statistical Physics 
(completed Ph. D. in December 1999) 

Condensed Matter Theory and Statistical Physics 
(Ph.D. to be completed in July 2000) 

Condensed Matter Theory (till January 2000) 

Condensed Matter Theory 

Astrophysics 

High Energy Physics 

Astrophysics 

Astrophysics 

Mathematical Physics 

Astrophysics 

Statistical Physics 

Astrophysics 



Santabrata Das 

Rumani Karmakar 

Sudip Roy 

Post MSc. Students 

Samir Mandal 

Sumana Banerjee 

Durga Paudyal 

Dipankar Rana 

Swarnali Bar~dopadnyay 

Kamal Krishna Saha 

Librarian 

lndrani Bhattachawa (joked November 2000) 

Administrative, Technical an Auxiliary Staff 

Anima Dattaswami 

Apurba Kanti Sarkar 

Sunish Kumar Deb 

Dipti Prakash Banerjee 

Sukanta Mukherjee 

Sirsendu Ghosh 

Tapan Kumar Sen 

Anjan Bhattacharya 

Jaydeep Kar 

Prasenjit Talukdar 

Santosh Kumar Singh 

Sanad Kumar Shukla 

Gopal Chandra Ghosh 

Shiba Prasad Nayak 

Buoy Kumar Pramanik 

Arun Kumar Bhattacharya 

Bhupati Naskar 

Pradip Kumar Bose 

Partha Chakraborty 

Finance Officer/Acting Administrative Officer 
(joined October 1999) 

Accounts Officer 

PA to Bean 

Ofice Superintendent 

Assistant (General) 

Senior Stenographer 

Assistant 

Upper Division Clerk 

Upper Division Clerk 

Upper Division Clerk 

Upper Division Clerk 

Upper Division Clerk 

Supervisor of General Amenities 

Pump Operator 

Guest House Attendant 

Library Stack Attendant 

Library Stack Attendant 

Attendant 

Attendant 



Personnel on Campus Construction 

Aditya Pal Choudhury Project Assistant 

Consultants 

Partha Ghosh 

Binayak Dutta Roy 

D.N. Bhattacharya 

C. Halder 

Consultant (Academics) 

Consultant (Training Programme) 

Consultant (Administration) 

Consultant (Engineering) 



CONSTITUENTS OF THE COMMITTEES 

Governing Body 

The composition of the Governing Body of the Centre during the year 1999-2000 was as 
follows : 

Professor V. S. Ramamurthy 
Secretary 
Department of Science & Technology 
Government of India, New Delhi 

Professor G. S. Agawal 
Director 
Physical Research Laboratory 
Ahmedabad 

Professor S. N. Behera 
Director 
Institute of Physics, Bhubaneswar 

Professor Probir Roy 
Senior Professor 
Tata lnstitute of Fundamental Research 
Mumbai 

Shri Rahul Sarin 
Joint Secretary and Financial Adviser 
Department of Science & Technology 
Government of India, New Delhi 

Shri Manish Gupta 
Chief Secretary 
Government of West Bengal, Calcutta 

Professor S. Dattagupta 
Director 
S. N. Bose National Centre for Basic Sciences 
Calcutta 

The Administrative Officer, SNBNCBS is a Non-Member S 

Chairman 

Member 

Member 

Member 

Member 

Member 

Member 

ecretary of the Governing Body. 

Professor G. S. Agarwal, Professor S. N. Behera and Professor Probir Roy will be serving 



on as members for a period of 5 years [Clause 21, Rules, MOA] from 1 gth July 1996. Others 
are ex-officio members. 

Finance Committee 

The following members constituted the Finance Committee during the year : 

1. Professor S. Dattagupta 
Director, SNBNCBS 

2. Professor M. Chowdhury 
IACS, Calcutta 

3. Professor V. Krishnan 
t lSc., Rangalore 

4. JS & FA or his Nominee, 
DST, New Delhi 

5. Administrative Officer 
SNBNCBS, Calcutta 

Chairman 

Member 

Member 

Member 

Member-Secretary 

Professor V. Krishnan and Professor Mihir Chowdhury are nominated by GB as Members of 
Finance Committee for a period of 5 years from 1995 to 2000. 

Building Committee 

The members of the Committee are : 

Professor S. Dattagupta 
Director, SNBNCBS, Cafcutta 

Professor C. Vaswani 
Ex-Chief Engineer, CPWD(ER) 

Shri C. Haldar 
Ex-Additional Chief Engineer, DAE 

Shri R. De 
SO(G), VECC 

Administrative Officer 
SNBNCBS, Calcutta 

Chairman 

Member 

Member 

Member 

Member-Secretary 



Academic Programme Advisory Committee 

During the year 1999-2000, the Academic Programme Advisory Committee of the Centre 
consisted of the following members: 

Professor N. Mukunda 
IISc., Bangalore 

Professor S. Ananthakrishnan 
NCRA, Pune 

Professor R. Balasubramanian 
IMSc., Chennai 

Professor B. M. Deb 
Punjab University, Chandigarh 

Professor N. Kumar 
RRI, Bangalore 

Professor S. Dattagupta 
SNBNCBS, Calcutta 

Professor A. Mukherjee 
SNBNCBS, Calcutta 

Dr. R. Banerjee 
SNBNCRS,. Calcutta 

Dr. S. S. Manna 
SNBNCBS, Calcutta 

Dr. N. Nayak 
SNBNCBS, Calcutta 

Chairman 

Member 

Member 

Member 

Member 

Member 

Member 

Member 

Member 

Member 



SEMINARS AND TPSC ACTIVITIES 

List of seminars at thle Centre in 1999-2000 

MAHAPATRA, Susanta, University of Heidelberg, Heidelberg, Quantum Dynamics 
of Vibronically Coupled Systems, April 7 ,  1999; 

FRANZ, Silvio, Abdus Salam ICTP, Trieste, Constrained Boltzmann distributions, 
effective potentials and the glass transition, April 12, 1999; 

KAR, Kamales, SINP, Calcutta, Supernova Explosions and Related Physics, April 
21, 1999 (Colloquium); 

BANERJEE, Rabin, SNBNCBS, Some Aspects of Soldering and Duality in Quantum 
Mechanics, April 28, 1 999 (Colloquium); 

MALIK, Rudra Prasad, SNBNCBS, Topological Aspects in Gauge Theories, May 5, 
1999; 

DEV, B N, IOP, Bhubaneswar, Spontaneous Nanostructural Island Formation of Ge 
layers on Si Surfaces, May 12, 1999; 

SENGUPTA, Sujan, Vanderbilt University, Nashville, USA, Evolution of Crystal 
Magnetic Field in Neutron Stars Under Strong Gravitational Field, May 17, 1999; 

SANYAL, Biplab, SNBNCBS, Study of Surfaces from Growth Models to First 
Principles Electronic Structure Calculations, May 25, 1 999; 

CHAKRABARTI, J, Materials Science Division, IGCAR, Kal pakkam, Long-range 
Attraction between Charged Metal Balls spread on a Dielectric Surface, June 9, 
1999; 

MAHARANA, J, IOP, Bhubaneswar, Recent Developments in String Theory, June 
18, 1999 (Colloquium); 

DE, Asit K, SINP, Calcutta, Gauge Fixing and Chiral Gauge theories on Lattice, 
June 23, 1999 (Colloquium); 

GHOSE, Partha, SNBNCBS, Why Bohmian Mechanics?, June 30, 
1999(Colloquium); 

MAJUMDAR, Archan S, SNBNCBS, Wave Function Collapse - Is there Any 
Empirical Evidence?, July 21 , 1999, 1 1 a.m.; 

SEN, Parangama, Surendra Nath College, Calcutta, Two New Aspects of Critical 
Phenomena, July 21, 1999, 2 p.m.; 



THAKUR, Prabhat K, SNBNCBS, Multifractal Scaling Results for Electronic States 
in Generalized Harper Model, Random-Dimer Potential, Fibonacci Quasi-Periodic 
Systems and electrified random chains, July 22, 1999, 11 a.m.; 

SAHA-DASGUPTA, Tanusri, I ISc., Bangalore, Roughening and Wetting of Antiphase 
Boundaries in Alloys : A Monte Carlo Study, July 22, 1999, 2 p.m.; 

ANANTHAKRISHNAN, S, NCRA, Pune, GMRT - India's Telescope for Radio 
Astronomy, July 28, 1999(Colloquium); 

DATTA, Bhaskar, IIA, Bangalore, Nuclear Partition Functions, August 4, 1999 
(Colloquium); 

BHATTACHARYYA, Aninda J, SNBNCBS, Study of Ion Conducting Polymers 
through Experiment and Computer Simulation, August 11, 1999; 

KHARE, A, IOP, Bhubaneswar, Exact Solution of an N-body Problem in One 
Dimension, September 6, 1999; 

SEN, S, Trinity College, Dublin, Applications of the Schwarz resolvent method, 
September 7 ,  1999 (Colloquium); 

DATTAGUPTA, Sushanta, SNBNCBS, Quantum Phase Transitions, September 14, 
1999 (Colloquium); 

RAY, Dhiranjan, Jadavpur University, Calcutta, Convergent Accelerating Transforms: 
its Application to Physical Problems, September 17, 1999; 

GANGOPADHYAY, Debashis, SNBNCBS, Homogeneity and Isotropy of Spacetime 
in the Presence of Torsion, September 21 , 1 999 (Colloquium); 

DASGUPTA, Ananda, SINP, Calcutta, Lie Algebraic Applications in Quantum Optics, 
October 5, 1999; 

PANCHAPAKESAN, N, Del hi University, Gravitational Lensing by Galaxies and 
Cosmology, October 1 2, 1 999 (Colloquium); 

ADHIKARI, Satrajit, H.B.Oersted Institute, Copenhagen, Geometric Phase Effect in 
Chemical Reactions, November 30, 1999; 

PICK, R M, Universite Pierre et Marie Curie, Paris, Liquid-Glass Phase Transition 
and the Mode Coupling Approach, December 6, 1999; 

MANDAL, B habani P, SINP, Calcutta, Generalizations of BRST Transformations, 
December 7, 1999; 



MARINO, E C, UFRJ, Rio de Janeiro, Field Theory & Condensed Matter Physics : 
A Meeting Ground, December 16, 1999 (Colloquium); 

MARINO, E C, UFRJ, Rio de Janeiro, A Field Theory of Spin-Glass Systems, 
December 17, 1999; 

RAY, Alak K, TIFR, Mumbai, Neutrinos from Supernovae, December 21, 1999 
(Colloquium); 

DEY, Ru kmini, University of Texas, Austin, A Dimensional Reduction of the Seiberg- 
Witten Equations and its Geometric Quantization, December 23, 1999; 

DAS, Mukunda, Australian National University, Canberra, Noise in the Realm of 
Physical Sciences, December 28, 1 999; 

GOPAKUMAR, Rajesh, Harvard University, USA, Large N Gauge Theory and String 
Theory, January 12, 2000; 

MAJUMDAR, Pinaki, Mehta Research Institute, Allahabad, Hall Effect in the 
Ferromagnetic mangan~tes, January 24, 2000; 

DAS SARMA, Sankar, University of Maryland, USA, Physics in the Next Century 
and in the New Millenium, January 25, 2000 (Colloquium); 

BISWAS, Parbati, University of Freiburg, Germany, Extension of Dendrimers in 
External Fields : Rouse and Zimm dynamics, February 1, 2030; 

RAMA KANT, University of Frei burg, Germany, Extension of Star Polymers in 
External Fields, f ebruary 8, 2000; 

GHOSH, H, W niversity of Arizona, USA, Pairing Symmetry in Cuprates, February 
14,2000; 

MEHTA, Anita, SNBNCBS, Coupled Dynamics in sand: Compaction, Avalanches 
and Surface Roughening, February 15, 2000. (Colloquium); 

SIN HA, Sitan bhra, I Gc., Bangalore, Noise-free Stochastic Resonance in Simple 
Chaotic Systems, March 2 1 , 2000; 

BANERJEE, Haridas, SNBNCBS, Chiral Anomalies in Field Theories, March 28, 
2000 (Coiloquium). 

Amitabha Lahiri 
Seminar Secretary 







THE THEORETICAL PHYSICS SEMINAR CIRCUIT (TPSC), 1999-2000 

The TPSC has nine main centres and ten associate centers under various main centers. 
Calcutta is one of the main centers with Shantiniketan and North East consortium (operating 
from IIT-Guwahati) as its two associate centers. The Calcutta centre operates from the 
SNBNCBS and it also coordinates the entire TPSC activities of the Circuit. Prof. S. Dattagupta 
is the Chairman of the National Committee of the TPSC. Dr. N. Nayak and Dr. M. Mathur 
are the Conveners of the Calcutta Centre. The following TPSC visitors delivered talks at the 
SNBNCBS between April 1999 and March 2000 : 

Dr. M. Sanjay Kumar, RRI, Bangalore (now at SNBNCBS): Decoherence at zero 
temperature (April 13, 1999). 

Dr. A. Venugopalan, PRL, Ahmedabad: Superrevivals in the quantum dynamics of 
a particle confined in a finite square well potential (April 20,1999). 

Dr. S. N. Majumdai; TIFR, Mumbai: Persistence in non-equilibrium systems (October 
26, 1999). 

Dr. V. V. Sreedhar, Dublin Institute of Advanced Studies, Ireland: Spin and Statistics 
(November 15, 1999). 

Dr. S. Arun Kumar, IMSc., Chennai : Stroboscopic theory of atomic statistics in 
micromaser (December 22, 1999). 

Dr. Amit Ghosal, TIFR, Mumbai: Disorder driven superconductor-insulator transition 
(January 28, 2000). 

Dr. Abhishek Dhar, IISc., Bangalore: Phase transition in frustrated systems (February 
2, 2000). 

Prof. V. Balakrishnan,llT-Chennai : Mean recurrence for deterministic and stochastic 
dynamics-continuous time limit (February 17,2000) and Statistics of recurrence in 
dynamical systems (February 18, 2000). 

Dr. V. S. Ashoka, TIFR, Mumbai: Electromagnetically induced transparency with 
Zeeman coherence (February 23, 2000). 

Dr. G. Manoj, IMSc., Chennai: Spatial correlations in persistence (March 1, 2000). 

Dr. K. Maharana, Utkal University, Bhubaneswar : Nonlinear Dirac and diffusion 
equations in 1+1 dimensions from stochastic considerations (March 29, 2000). 

Nilakanta Nayak & Manu Mathur 
Conveners, TPSC 



CONFERENCES, WORKSHOPS AND SYMPOSIA AT THE CENTRE 

APRIL 1999 - MARCH 2000 

WORKSHOP ON NON-LINEAR ANALYSIS AND ITS APPLICATION 
JUNE 10-15, 1999, SNBNCBS & CU 

The S. N. Bose Centre and the Department of Pure Mathematics, Calcutta University jointly 
sponsored the programme organized by the proposed Indian Society of Nonlinear Analysts. 
The first two days (June 10-1 1) of the workshop were held at the S. N. Bose Centre and the 
remaining two days (June 14-1 5) at the Department of Mathematics, Calcutta University, 
Ballygunge Campus. The speakers included A. B. Roy (JU), A. Sengupta (IITK), M. C. Chaki 
(Retd., CU), D. K. Ganguly (CU), E. Tarafdar (University of Queensland, Australia), A. 
Mookerjee (SNBNCBS) and Anita Mehta (SNBNCBS). The topics of discussion were: 
Bifurcation and Chaos, Ill Posed Problems, Chaotic Dynamical Systems, Differential 
Geometry and Differential Equations, Hausdorff Measures and Dimension, Fixed Point 
Theorems and applications, Control Theory and so on. 

SERC SCHOOL 1999 ON ELECTRONIC STRUCTURE AND PHYSICS OF 
MATERIALS 
OCTOBER 31-NOVEMBER 20, 1999, SNBNCBS 

With complete support from the Department of Science & Technology, Government of India, 
the School drew enthusiastic response from the participants who were selected from 
universities and institutions all over India. About 24 of them attended the three-week School. 
There were also 26 local participants of whom 13 were from the Centre. Among the 23 
lecturers, five were from abroad : 0 .  K. Andersen and 0 .  Gunnarsson, MPI, Stuttgart; Bulbul 
Chakra barti, Brandeis University, USA; S. D. Mahanti, Michigan State University, USA and 
S. Satpathy,University of Missouri, USA. The speakers at the national level included - G. P. 
Das, S. K. Ghosh, S. Banerjee (BARC, Mumbai); M. Randeria, N. Trivedi, E.V. 
Sampathkumaran (TIFR, Mumbai); I. Dasgupta (IIT, Mumbai); H. R. Krishnamurthy, D. Das 
Sarma, T. Saha-Dasgupta (IISc., Bangalore); D. G. Kanhere (Pune University); S. Auluck 
(Roorkee University); S. Narasimhan (JNCASR, Bangalore); B. N. Dev (IOP, Bhubaneswar): 
M. K. Harbola (CAT, Indore); M. K. Sanyal (SINP); S. Mukherjee and A. Mookerjee 
(SNBNCBS). The enthusiastic reactions from the participants reflected their great interest in 
the topics covered. These were: Density Functional Theory, Electronic Structure and Total 
Energy Methods, Beyond the Density Functional Theory, Materials, Properties and 
Phenomena, Phase Stability, Optical Properties, Transport Properties, X-Ray and Neutron 
Scattering and Strongly Correlated Systems. 



CONFERENCE ON "PHYSICS OF MATERIALS" 
NOVEMBER 22-23, 1999, PURI shifted to SNBNCBS 

The conference was aimed to be the satellite meeting to the SERC School on Electronic 
Structure and Physics of Materials (October 31-November 20, 1999) and was scheduled to 
be held at the Toshali Sands, Puri. The pathetic aftermath of the super cyclone in Orissa 
resulted in a shift of the venue to S. N. Bose Centre. However, the two-day conference 
passed off well. The scientists from abroad - 0. K. Andersen, 0. Gunnarsson, S. D. Mahanti 
and S. Satpathy continued their stay and delivered lectures. There were three speakers from 
the Centre: S. Dattagupta, A. Mookerjee and Sugata Mukherjee. The participants in the 
SERC School whose presentations were considered to be the best were invited to register 
in this satellite meeting. 

WINTER INSTITUTE ON "FOUNDATIONS OF QUANTUM THEORY AND 
QUANTUM OPTICS" 
JANUARY 1-13, 2000, SNBNCBS 

The Winter Institute was quite a big event that drew attention of many researchers working 
in the fields of Quantum Optics (Theory and Experiment), Quantum Measurement Theories, 
Quantum Computation, Experimental Tests of Foundations of Quantum Theory, Mesoscopic 
Physics and Quantum Chaos. There were 95 registered participants, of whom 20 were from 
abroad. However, the audience included a large number of local participants who did not 
register, but attended lectures of specific interest. Some of the eminent speakers were: G. 
S. Agawal (PRL, Ahmedabad), D. Atkinson (University of Groningen, Netherlands), S. Das 
Sarma (University of Maryland. USA), L. K. Grover (Bell Labs., USA), P. Mello (University of 
Mexico, Mexico), N. Mukunda (IISc., Bangalore) and E. C. G. Sudarshan (University of 
Texas, USA). The speakers from the Centre were S. Dattagupta, Partha Ghose, Archan S. 
Majumdar and Prasenjit Singha Deo. Four members of the faculty were among the registered 
participants. A lump sum of the fund came from the S. N. Bose Centre. Other important 
sponsors were the Department of Science & Technology, Government of India, BRNS and 
Abdus Salam International Centre for Theoretical Physics, Trieste. The NOC included 
Professor S. M. Roy (TIFR) and Professor S. Dattagupta (SNBNCBS). The LOC members 
were Professor Partha Ghose (Convener), Professor A. Mookerjee, Dr. N. Nayak, Dr. A. S 
Majumdar and Dr. M. K. Samal. 



MINI-WORKSHOP ON "GROWTH MODELS" 
FEBRUARY 2-3, 2000, SAIBNCBS 

The two-day mini workshop provided an effective forum for interactions within a small group 
of specialized researchers working on various growth models. Of the 26 participants, 13 were 
from the Centre. Professor S. Das Sarma (University of Maryland), Dr. Sangam Banerjee 
(SINP), Dr. Krishna Kumar and Dr. Abhishek Dhar (TIFR) were among the speakers. The 
speakers from the Centre were: Anita Mehta, S. S. Manna, Jaydev Chakrabarti and Tanusri 
Saha-Dasgupta. 

PHYSICS AT THE NANO-SCALE 
MARCH 7-9, 2000, SNBNCBS 

The workshop had extensive discussions on different perspectives of Nano Scale Physics. 
The specific topics were growth and characterization, clusters, surfaces and interfaces, 
electronic structure and transport. The programme was held at the Centre and the Convener 
was Professor Dipankar Chakraborty. Professor Abhijit Mookerjee, SNBNCBS was the co- 
convener. About 25 scientists, of which 11 were from SNBNCBS attended the meeting. The 
speakers included Professors S. N. Behera, IOP, Bhubaneswar; P.Pramanik, IIT-KH; A. K. 
Pal, IACS; Dipankar Chakraborty, IACS; Abhijit Mookerjee, SNBNCBS and Dr. Sugata 
Mukherjee, SNBNCBS. Professor K. L. Chopra, IIT-KH and Professor Ajay Gupta, IUC 
(DAEF), lndore were among the speakers but could not attend. 

MINI-WORKSHOP ON QUANTUM FIELD THEORY : Application to Condensed 
Matter Physics 
MARCH 13-14, 2003 

The two-day workshop dwelt mainly on the following areas: Luttinger liquids, lattice Bosons, 
invariant coherent states for composite Bosons and quantum Hall skyrmions, 
antiferrornagnets, Landau-Lifshitz model of ferromagnetism, topological excitations in 
quantum spin models, Fermi liquid breakdown in two-dimensions and so on. There were 33 
participants, of which 2 were from outside Calcutta. There were twelve talks in all including 
four by SNBNCBS members (B. Chakraborty, R. Chaudhury, D. Gangopadhyay and Samir 
K. Paul). Among other speakers were : R. Shankar, IMSc., Chennai; Sumathi Rao, MRI, 
Allahabad; and lndrani Bose, Bose Institute, Calcutta. The workshop was jointly convened 
by M. Mathur and B. Chakraborty. 







ONE DAY MEETING ON BIOLOGICAL SCIENCES 
MARCH 76, 2000, SNBNCRS 

The meeting, held at the S. N. Bose Centre, aimed at exploring new avenues in the field of 
Biological Sciences and Biology-inspired Physics. Researchers of eminence were invited to 
deliver talks. The idea was to stimulate attention of physicists and mathematical model 
builders, who mostly comprised the audience, towards certain aspects of biological sciences. 
The speakers included Siddhartha Roy, Bablu Bhattacharya and Gautam Basu of Bose 
Institute, Shyamal Ray and Pratap K. Das of Indian Institute of Chemical Biology. The 
meeting was quite lively and participants, 45 in total, took part in interactions. As a follow- 
up, new collaborative efforts have started. The programme was jointly convened by Jaydeb 
Chakrabarti and Gautam Gangopadhyay (Faculty,SNBNCBS),Kamalesh Bhowmick (SINP) 
and lndrani Bose (Bose lnstitute), under the chairmanship of S. Dattagupta, Director. 



SEMINARS OF GENERAL INTEREST 

In addition to technical scientific seminars and colloquia held regularly at the Centre, a new 
series of talks on topics of more general interest began from June 1999. The following 
seminars were held at the Centre : 

CHAUDHURI, Sukanta, Professor of English, Jadavpur University, The influence of scientific 
principles on renaissance art and culture in Europe, June 18, 1999. 

GHOSE, Partha, SNBNCBS, Science and Rabindranath, November 18, 1999. 

LAL, Ananda, Reader in English, Jadavpur University, Cross-currents in contemporary lndian 
theatre, December 2, 1999. 

RAY, Rajat, Professor of History, Presidency College, The civil society and its limits : the 
lndian experience, January 20, 2000. 

ROY, Subroto, Professor, Vinod Gupta School of Management, IIT, Kharagpur, On freedom 
and the scientific point of view, February 17, 2000. 

BASU, Srabashi, lndian Statistical Institute, Calcutta, Projection of HIV : a study of Calcutta, 
March 2, 2000. 











FAC I L TIES 

Computer Centre 

The computer centre of S. N. Bose National Centre extends state-of-the-art facilities to its 
users round the clock. The facilities include DEC-Alpha, SGI-Indigo-2 and HP-9000 715 
workstations, all connected through local area network. Moreover, there are several PCs, 
ascii-terminal and a X-terminal in the network. All machines are connected to the Internet 
through a Cisco router and 64 kbps links to VSNL. Power is supplied through a 15 W A  UPS. 
Postscript laser printers and a colour scanner are also avai~lable. The Centre provides e-mail, 
text-editing and web-browsing facilities to all members and visitors. 

The recently procured 30 Compaq machines are distributed in Terminal room, Faculty floor 
and Library. These machines are also networked. Most of the office staff were given training 
in the use of various computer packages and have been using computers for day-to-day 
office work. 

Rina Das, Computer-in-Charge, Engg. 
S. S. Manna, Computer-in-Charge, Academics 

Library 

The Center's library has undergone major changes this year. 

Stock and Services: The library has a specialized collection of books and journals 
on basic sciences. At present the library has about two thousand five hundred books 
and forty four professional journals in its collection. A newspaper section and a 
recreational journal section have been introduced last year. 

The library has joined a consortium for Mathscinel: (online version) initiated by Indian 
Statistical Institute, Calcutta. 

Introduction of open-access system, a provisional card catalogue, in-house 
photocopying service and other facilities are now available to library users. 

A concept plan for library design and refurbishment has been drawn up to provide 
proper functioning environment to staff and users. This includes plans to computerize 
library services at the earliest. 



e Archive: On Ist January 2000 a bust of Prof. Satyendranath Bose was unveiled by 
Dr. S. Varadarajan in the library annexe room which has been earmarked for the 
setting up of an archive in the memory of Prof. S. N. Bose. 

a The librarian attended the annual SIS convention at INSA, New Delhi from 24th to 
2gth January 2000. 

e A trainee librarian has joined on a temporary basis from January 2000 

lndrani Bhattacharyya 
Librarian 

Laboratory 

o New facility in the laboratory: Vibrating reed sound velocity and internal friction 
measurerr~ent apparatus has been installed in the lab towards the end of March 
2000. It was partially funded from an overseas project grant and a spares grant from 
ICTP, Trieste, Italy. This is the first such facility in eastern India and the third in India. 
It can operate down to -90K at present and is estimated to reach -1ppm in 6V and 
<I % in Q-I. 

Being such a powerful technique, it has attracted attention from institutions in lndia 
and abroad. Samples have come from places like IACS, Calcutta, SINP, Caicutta 
and El-mania University, Egypt. The technique cian be used for different aspects of 
measurements, involving glass transition, structural relaxations etc. and is in addition 
to my present interest in magnetic relaxations. 

a Upgradation of existing facility: The a.c. susceptibility apparatus has been suitably 
modified to measure the harmonics (second, third etc.) besides the routinely 
measured quantities. 

0 Summer Project student: Mr. Pankaj Pal, from Jadavpur University, worked as a 
summer project student from April to June 1999. 

Pratip Kr. Mukhopadhyay, 
Laboratory of Condensed Matte: Physics 







Infrastructure 

A modern sound system has been set up in the lecture nail. A wooden platform and 
a lectern for speaker have been built in the lecture hall. 

The Centre has purchased an overhead projector with a laser pointer. 

Landscaping and agrt-horticulture work has been started in a phased manner, arid 
the Horticulture Society of India has been appointed as Consultant of the Centre. 
To start with, a plan for development of three gardens in the premises of the Centre 
has been undertaken. 

The Centre has purchased a new Ambassador Staff car. An eight seater Maruti Van 
has been hired to provide transport facility to visitors and to facilitate day to day out 
door work sf the office. 

A bus has been hired for staff members who come far off south in addition to an 
existing hired bus for north bound staff members. 

Anima Duttaswami, 
Acting Administrative Officer 

Guest House 

The Centre has its own modern Guest House and fully air-conditioned Cafeteria located 
within the premises. Apart from serving regular meal to the staff members of the Centre as 
well as visitors, the cafeteria also serves as a venue for hosting lunches and high teas on 
special occasions, seminars, conferences etc. of the Centre. In the Guest House, there are 
6 fully furnished air-conditioned suites with attached baths and kitchenettes, 2 single air 
conditioned furnished rooms and 40 fully furnished non-airconditioned rooms with attached 
baths. 



FACULTY PERSONAL PROFILES FOR 1999-2000 

Rabin Banerjee 

Current research interests and ongoing collaborations 

Together with H.J. Rothe and K.D. Rothe we have studied the construction of generators of 
local gauge symmetries of a lagrangian. Based on the priciple of commutativity of a general 
variation with the time differentiation operation, a master equation was derived. This equation 
determined the constraints among the parameters entering in the definition of the gauge 
generators. 

The above method was further advanced by me to show the complete equivalence between 
the lagrangian and hamiltonian approaches to determining the gauge generators. Also, an 
unified approach of studying both global and local symmetries was presented. Indeed the 
master equation referred earlier was seen to be the analogue of the Noether theorem; 
namely, the time conservation of the generator of gauge transformations. 

Together with S.Ghosh we have shown that the soldering technique developed by me (in 
collaboration with C.Wotzasek) for combining two distinct lagrangians displaying opposite 
aspects of some symmetry, into a single effective lagrangian, is the analogue of canonical 
transformations in the hamiltonain framework. 

Contrary to usual claims, it has been possible to construct duality symmetric lagrangians in 
odd dimensions. This was explicitly done for the three dimensional case in collaboration with 
C.Wotzasek. We have also provided bosonised expressions for chiral Schwinger models in 
four dimensions. The phenomenon of mass generation in the two dimensional Schwinger 
model was also manifest in the four dimensional model. In both these dimensions it was 
shown that the Schwinger model is the result of an interference between two chiral Schwinger 
models having opposite chiralities. 

List o f  Publications for '1 999-2000 
Refereed publica tions in journals/books 

1 R.Banerjee and P.Mukherjee, (1999), Some comments on the spin of Chern Simons 
vortices, Prog. Theor. Phys. 101, 1 189. 

2. R.Banerjee and E.C.Marino, (1999), A new approach for bosonisation of massive 
Thirring model in three dimensions, Mod. Phys. Lett. A 14, 593. 

3. R.Banerjee and B.Chakraborty, (1999), A new type of duality symmetry in the theory 
of N-form abelian fields, J.Phys. A: Math. Gen. 32, 4441. 



4. R.Banerjee and Sarmistha Kumar, (1999), Self duality and soldering in odd 
dimensions, Phys. Rev. D 60, 085005. 

5. R.Banerjee, H.J. Rothe and K.D.Rothe, (1 999), Hamiltonian approach to Lagrangian 
gauge symmetries, Phys. Lett. B 463, 248. 

6. R.Banerjee, H.J. Rothe and K.D.Rothe, (2000), Recursive construction of generator 
for Lagrangian gauge symmetries, J.Phys.A:Math. Gen 33, 2059. 

7. R.Banerjee, H. J.Rothe and K.D.Rothe, (2000), Master equation for Lagrangian 
gauge symmetries, Phys. Lett. B 479, 429. 

8. R.Banerjee and S.Ghosh, (2000), Canonical trarisformations and soldering, Phys. 
Lett. 6, B 482, 302. 

Invited seminars given at 

1. 'Master equation for Lagrangian gauge symmetries', Erwin Schrodinger Institute, 
Vienna, Austria, June 1'999. 

2. 'Covariant and consistent anomalies in arbitrary dimensional chiral gauge theories', 
Physics and Maths Deptt., King Charles University, Prague, Czeck Republic, 
September 1999. 

3. 'The principle of commutativity and lagrangian gauge symmetries', CTS, IISc. 
Bangalore, November 1999. 

4. 'Lagrangian and hamiltonian approaches to gauge symmetries', SINP,February 2000. 

5. 'Soldering in quantum mechanics', Physics Department, B.H.U., Varanasi, March 
2000. 

6. 'Gauge symmetries in quantum mechanics', Physics Department, B.H.U. 
Varanasi,March 2000. 

Iwited talks at conferences 

The talk cited in number 4 above was given at the QFT workshop at SINP. 

Iwitations (accepted) to ccmferences 

QFT workshop at SINP, February 2000. 



Awards and organisational achievements 

Organised two days (13, 14 March 2000) Workshop om 'Applications of Quantum Field 
Theory to Condensed Matter Systems', at SNBNCBS. 

Fellowships, associateships and visiting professorships awarded 

Awarded a Visiting Associatoship (June 1999) at the Erwin Schrodinger Institute, Vienna, 
Austria. 

Thesis supervised 

Mr. Pradip Mukherjee submitted his thesis at Jadavpur University during 1999. 

Membership of organising committees of conferences 

Convener at the QFT workshop held at SINP, February 2000. 

Joint projects held with other centres 

Theoretical work between myself and my colleagues at Rio and Heidelberg. 

Other scientificleducatiorial projects 

Gave a colloquium at SNBNCBS (April 1999) on 'Duality and Soldering Formalism in Quantum 
Mechanics'. 

Srilekha Banerjee 

Current research interests and ongoing ~ollabor~ations 

Simulati~n studies on biamambranes : The Fluid Mosaic Model of a semipermeable 
plasma membrane, as proposed by Singer and Nicholson in 1972, is being studied using 
Monte Carlo simulation technique. The interacting m@mbranes in aqueous envir~nrnent may 
be conceived as a lamellar stack of lipid bilayers separated by average water spacings. The 
periodically stacked bilayers show characteristics of liquid crystalline smectic phase. Both 
Intra-membrane and Inter-membrane interactions are to be taken into account for constructing 



the Hamiltonian of the system. The behaviour of the fluctuating membranes under various 
conditions, as well as the structural phase transitions or Polymorphism in individual 
membranes are being studied. 

The simulation results are in par with the outcomes of experiments performed on Liposomes 
in Jadavpur University. The effect of Cholesterol and various drugs is also being studied. 

Ongoing collaboration with Prof. Papiya Nandy, Physics Qeptartment, Jadavpur University. 

List of Publications for 1999-2000 

K. Mogensen, E. Stenby, S. Banerjee and V. A. Barker, 1999, 'Comparison of Iterative 
Methods for Computing the Pressure Field in a Dynamic Network Model', Transporf in Porous 
Media, 37, Issue 3, 277-301. 

Invitations (accepted) to conferences 

Invited to present a paper in 'The IMACS International Conference on Scientific Computing 
and Mathematical Modeling', to be held from May 25-27, 2000 at the University of Wisconsin, 
Milwaukee, USA. 

Conferences attended 

I .  Workshop on Growth Models, SNBNCBS, March 2-4, 2000. 

2. One day meeting on Biological Sciences, SNBNCBS, April 16, 2000. , 

Other scientificleducatior~al projects 

A CD-based Data Bank for storing astrophysical data, comprising of satellite observations on 
Black Holes and Neutron stars, has been partially compiled by me at the Centre. The system 
was made quite user-friendly in the sense that the data-bank could be accessed via internet 
from any part of the world 

Jaydeb Chakrabarti 

Current research interests and ongoing collabor. a t' ions 

I joined this Centre in November 1999. My research interest is primarily in soft condensed 



matter physics, namely, application of statistical mechanics to classical systems, including 
both statics and dynamics. Biological systems are one such field where I am actively 
working on. 

Pattern Formation in a chemical system where the reagents have structural 
correlations (manuscript under preparation) : We investigate pattern formation in a reaction- 
diffusion system where the chemically active substances have short-range structural 
correlation as in liquid. We incorporate the correlation effects by generalizing Fick's law of 
diffusion. We apply our model in the linear regime for conventional 'activator-inhibitor' system, 
relevant to biological morphogenesis, in the steady situations. The bulk steady state shows 
a critical system parameter for pattern formation. In slit-like geometry, the steady state 
pattern develops after a critical slit separation, but may eventually terminate depending on 
the system parameters. 

Invited talks at conferences 

a Talk on "Freezing of colloidal suspensions in an external potential" in "Slow Dynamics 
and Freezing in Condensed Matter Systems" heWd in School of Physical Sciences, 
JNU, New Delhi during 9-10th March, 2000. 

a Lectures on "Advanced simulation techniques" in "SERC School on Statistical 
Mechanics and Simulatiomi Techniques" held in Chemistry Department, IIT Kanpur 
during February 6-26, 2000. 

a Talk on "Effect of spatial correlations on Pattern Formation", miniworkshop held in 
SNBNCBS on 'Nonequilibrium Stat Mech and Growth Model', 2-3 February 2000. 

Awards and organisationa I achievements 

Organised one-day meeting on Biological Sciences along with Dr. G. Gangopadhyay on 16" 
March, 2000. 

Other scientificleducational projects 

Currently one student (Swarnali Bandopadhyay) is working with me for her Post M.Sc. 
project. This project aims at the calculation of pair interaction between charged colloids in 
the presence of neutralizing background. We would like to investigate the role of the electrical 
property of the colloidal balls, having mesoscopic length scale, in the effective interaction, 
especially if this can lead to controversial attraction between like-charged colloids in the 
presence of neutralising background. 



S.K. Chakrabarti 

Current research interests and ongoing collaborations 

Work is carried out on various aspects of black hole accretion and oufflows, by using 
theoretical and numerical techniques and using results of observations by various spacecrafts. 
Dirac equation in curved spacetime is solved, with special reference to Schwalzschild and 
Kerr black holes.Studies are made of the quasi-periodic oscillations (QPOs) of X-rays from 
accretion disks around black hole candidates and new correlations have been found between 
the duration and frequency of QPOs. In order to understand environs of galactic and extra- 
galactic black holes, nucleosynthesis in advective matter around black holes is being studied 
as functions of various accretion parameters. The stability of the disk is also studied in 
presence of exo-thermic and endo-thermic reactions. Acceleration of oufflows are studied in 
presence of radiative processes on the disk. Dynamics of matter inside planetary rings is 
examined close to resonance (due to the presence of moons around the planet) sites and 
results are compared with Voyager data. Molecular cloud evolution and possibility of the 
formation of complex organic and inorganic molecules are also examined. 

List of Publications for 1999-2000 

Refereed publications in journals/books 

1. S.K.Chakrabarti, Estimation and Effects of the mass oufflow from shock compressed 
flow around compact objects,l999, Astronomy and Astrophysics, 351, 185. 

2. B. Mukhopadhyay & S.K. Chakrabarti, 1999, Semi-analytical Solution of Dirac 
Equation in Schwarzschild Geometry, Classical and Quantum Gravity, 16, 3165. 

3. T. Das & S.K. Chakrabarti, 1999, 'Computation of the Mass Oufflow Rate from 
Neutron Star and Black Hole accretion disks', Classical and Quantum Gravity, 
I 6(l9), 3879. 

4. S.K. Chakrabarti, 1999, "Latest trends in the study of accretion and oufflows around 
compact objects", a Review Article in the Proceedings of 'Young Astrophysicists of 
Today's India', lndian Journal of Physics, 73B(6), 931. 

5. S. G. Manickam & S.K. Chakrabarti, 1999, "'On the nature of quasi-periodic 
oscillations in the black hole candidate GRS 1915+105", in Proceedings of 'Young 
Astrophysicists of Today's India', lndian Journal of Physics, 73B(6), 967. 

6. S.K. Chakrabarti & S.G. Manickam, 2000, 'Discovery of a Correlation among QPO 
frequencies and Quiescence-state Duration in Black Hole Candidate GRS 
1 91 5+105', Astrophysical Journal Letters, 531 , L41. 



7. B. Mukhopadhyay & S. K. Chakrabarti, 2000, 'Nucleosynthesis in Accretion Flows 
Around Black Holes', Astronomy & Astrophysics, 353, 1 029. 

8. I Chattopadhyay & S.K. Chakrabarti, 2000, 'Effects of Radiative Acceleration on 
Topologies of Oufflows', 2000, int. J. Mod. Phys D, 9(1), 57. 

9. S.Chakrabarti & S.K. Chakrabarti, 2000, 'Can DNA bases be produced during 
molecular cloud collapse?' Astronomy & Astrophysics Letters, 354, L6-L8. 

Edited proceedings 

S.K. Chakrabarti (Guest-editor) Proceedings of the 'Young Scientists of Today's India', lndian 
Journal of Physics, 73B(6), 1999. 

Papers published in proceedings 

1. S.K. Chakrabarti, 1999, 'Latest trends in the study of accretion and oufflows around 
compact objects', a Review Article in the Proceedings of 'Young Astrophysicists of 
Today's India', lndian Journal of Physics, 73B(6), 931. 

2. S.G. Manickam & S.K. Chakrabarti, 1999, 'On the nature of quasi-periodic 
oscillations in the black hole candidate GRS 19'1 5+105, in Proceedings of 'Young 
Astrophysicists of Today's India', lndian Journal of Physics, 73B(6), 967. 

Scientific publications in newspapers/journals 

'Berate Cholun Mahakashel,an invited article from 'The Anandabazar Patrika' (1 . I  .2000). 

Invited seminars given at 

'Identification of Astrophysical Black Holes' at Space Research Institute, Moscow 
(July 1999). 

'Latest Trend in Black Hole Astrophysics', a Colloquium at the lndian lnstitute of 
Astrophysics, Bangalore (October 1 999). 

'Do Astrophysical black holes exist?', a Colloquium at the Saha lnstitute of Nuclear 
Physics, Calcutta (November 1999). 

'Search for Astrophysical Black Holes', Physics Dept. Seminar at Delhi University 
(February 2000). 

'Modern Developments in the Theory of Accretion Disks and Jets around Black 
Holesl,TPSC Seminar at Tata lnstitute of Fundamental Research, Mumbai (February 
2000). 



Invited talks at conferences 

I .  'Formation of Outflows from Accretion disks around Compact objects', a series of 
two lectures at the 3rd workshop of the International Centre for Relativistic 
Astrophysics, Pescara (July 1 999). 

2. 'Solution of Dirac Equation in Kerr Geometry' at 3rd workshop of the International 
Centre for Relativistic Astrophysics, Pescara (July 1999). 

3. 'Gravitational Experiments Near a Black Hole' at the 'Gravitation Frontiers', a 
Symposium on 'Experimental Gravitation' held at Samarkhand State University, 
Uzbekistan (August 1999). 

4. 'Advances in Radio Astronomy' at the Symposium on Millimeter and Microwave 
Technology, lnstitute of Radio Physics and Electronics (December 1999). 

5. 'Our Universe' at the Space Science Symposium at RKMR College (March 2000). 

Conferences attended 

0 '3rd workshop of the lnternational Centre for Relativistic Astrophysics', Pescara (July 
12th-21 st, 1999). 

'Gravitation Frontiers' at Samarkhand State University (August 16th-21 st, 1999). 

Symposium on Millimeter and Microwave Technology, lnstitute of Radio Physics and 
Electronics (December 1 999). 

'National Space Science Symposium' at Toshali Sands, Puri (March 1st-4th, 2000). 

'Space Science Symposium' at RKMR College (March 29th, 2000). 

Membership of editorial boards of journals 

Sub-Editor of Astrophysics Section of Indian Journal of Physics (continued since 1999). 

Other scientificleducatiotial projects 

1. Half an hour interview of Prof. M. K. Dasgupta by S. K. Chakrabarti, AIR (April 
1999). 

2. 'A night too soon', a ten minutes interview broadcast in Doordarshan (August 1999). 

3. Discussed my work in special section entitled 'Faces of Bengal' by Anandabazar 
Patrika (April 2000), in 'Career Guide' by Sananda magazine (June 2000), in 



'Knowhow' by Telegraph newspaper, in 'Science Reporter' (March 2000), in 'Editorial' 
and 'In the News' by New Scientist (21 . I  .2000), cover story of Anandamela (February 
2000) etc. 

4. Supervising Mr. Tapas Kr. Das (SRF), Mr. Banibrata Mukhopadhyay (SRF), 
Mr. lndranil Chattopadhyay (SRF), Mr. Sivakumar Manickam (JRF, ISRO Project), 
Mr. Santabrata Das (JRF, DST Project), Mr. Anuj Nandi (JRF, DST Project) and 
Mr. Abhijit Bhattacharya (JRF, Jadavpur University; Co-supervisor : Dr. A. M. Basu). 

Biswajit Chakraborty 

Current research interests and ongoing collaboratio~ns 

Landau - Lifshitz model of ferromagnetism can be equivalently described by nonrelativistic 
CP1 model. We consider the model obtained by gauging the global SU(2) group and adding 
a corresponding Chern-Simons term. We show that the model admits solitonic configurations, 
described by self dual equations, provided a suitably chosen triplet of background scalar 
fields is introduced. Unlike the ungauged CP1 model, these solitons cannot be characterized 
by the second homotopy group any more(in collaboration with A.S.Majumdar). 

Dirac quantization of CP1 model coupled to the Hopf term using Batalin - Tyutin formalism, 
where the second class constraints are elevated to first class, is being carried out and 
possibility of any fractional spin at the quantum level is being investigated (with R.P.Malik and 
Subir Ghosh (IS1,Calcutta). 

List of Publications for 1999-2000 

1. Effects of gauging on symplectic structure, the Hopf term coupled to CP1 model and 
fractional spin, B. Chakraborty and A. S. Majumdar, lnt. J. Mod. Phys. A14 (1999) 
1561. 

2. A new type of duality symmetry in the theory of N-form Abelian fields, R. Banerjee 
and B. Chakraborty, J. Phys. A: Math. Gen. 32 (1 999) 4441. 

3. Solitons in a gauged Landau - Lifshitz model, 6. Chakraborty and A.S. Majumdar, 
Phys. Rev. D61 (2000) 027702. 



Organisational achievements 

I .  Was a member of the Local Organising Committee of the "Winter Institute on 
Foundations of Quantum Theory and Quantum Optics" held at SNBNCBS during 1- 
I 3  January 2000. 

2. Was one of the conveners of the "Mini Workshop on Quantum Field Theory: 
Applications to Condensed Matter Physics" held at SNBNCBS during 13-14 March 
2000. 

Talks given at conferencc?~ 

1. Gave a talk on "Solitonic configurations and fractional spin in variants of nonlinear 
sigma model" in the "Workshop on Current topics in Quantum Field Theory" held at 
Saha lnstitute of Nuclear Physics during 18th-22nd January 2000, as a part of its 
Golden Jubilee celebration. 

2. Gave a talk on "Some studies involving Landau-Lifshitz model of Ferromagnetism" 
in the "Mini Workshop in Quantum Field Theory :: Applications to Condensed Matter 
Physics", 14th March 2000 held at SNBNCBS. 

Courses offered in the Centre : Gave one semester course on "Classical Mechanics and 
Field Theory" for Post M.Sc. students of the Centre. 

Visit to other InstituteslUniversities : Visited Physics Department, Assam University, Silchar 
for one month from 27th March 2000 onwards to offer a course on Radiation Theory for their 
M.Sc. ~tudents(4'~ Semester). 

Ranjan Chaudhury 

Current research interests and ongoing collaborations 

My current research interests have been in the areas of superconductivity, magnetism, 
many-body Physics and statistical mechanics. Very recently my research -interest has also 
grown in the field of biology interfaced with statistical mechanics. 

I have constructed an effective field theory for anisotropic quantum Heisenberg model in the 
medium and short wave-length regime in collaboration with S. K. Paul (SNBNCBS). This is 
an extension of our previous work done in the long wave-length regime. This latest work was 
motivated by the apparent contradiction between the theoretical and experimental results for 



20  Heisenberg antiferromagnet for S=1/2. Our present calculational results are in conformity 
with neutron scattering results for La,C,04 showing the presence of topological excitations 
for ansiotropic Quantum Heisenberg antiferromagnet, even in 2D, in the short-wave-length 
regime. In collaboration with D. Gangopadhyay (SNBNCBS), S. K. Paul (SNBNCBS) and M. 
Mathur (SNBNCBS), I have been studying frustrated Heisenberg antiferromagnets using 
'coherent state formalism'. 

In collaboration with D. Gangopadhyay (SNBNCBS), I have been working on realization of 
Vander Warden's colouring theorem for real binary and ternary alloys with numerical inputs 
for various material parameters. 

As a further extension of my collaborative work with B. K. Chakraverty (LEPES, CNRS, 
GRENOBLE, FRANCE), I have been looking at the problem of fermionic bound state 
formation in a pauli-blocked fermi sea in 2D in detail. 

In collaboration with J. Chakrabarti (IACS), I have initiated an analysis of correlations within 
a DNA molecule. 

Publications for the year 1999-2000 

R. Chaudhury and S. K. Paul, (1999). "Possible Existence of Topological Excitations in 
Quantum Spin Models in Low Dimensions", Phys. Rev. B60, 6234. 

lnvited seminars 

"Overview and some recent developments in High temperature Superconductivity", 2Znd 
November, 1999, ISI. 

lnvited talks at conferences 

"Interacting Fermions in Two Dimensions: Possible Instabilities", in the Miniworkshop on 
'Quantum Field Theory : Application to Condensed Matter Physics' held at SNBNCBS during 
March 13-14, 2000. 

Membership of organising committees of conferences 

Member of Organising Committee for CMDAYS '99. 



Other scientificleducational projects 

1. Taught two courses in 2 terms for Post M.Sc. Students (Ist Batch of Post M.Sc. 
Students) viz.: 

(a) "Path Integral Technique and applications to Quantum Mechanics and Quantum 
Statistical Mechanics" (jointly with S. K. Paul) in Ist term during August 1999- 
December 1999. 

(b) "An introduction to superconductivity and magnetism" in 2nd term during January- 
March 2000. 

2. Supervising a post M. Sc. Student (Ms. Sumana Banerjee) for the project entitled 
"A Study of the possible role of Charge Transfer Processes in copper-oxide 
superconductors and other Transition Metal Oxides "during the 2nd and 3rd terms. 

3. Supervised a summer student (Mr. Ashish Kundu from BHU) for six weeks (May- 
June, 2000). 

Rina Bas 

Under a project BRAlLESCRlPT funded by Department of Electronics, a Braille Transcription 
System was developed by me and Professor P. K. Das and Professor A. Choudhuri of 
Computer Science & Engg. Department of Jadavpur University. This system automates the 
Braille translation by eliminating the need to have specialised knowledge of Braille 
transcription on the part of the operator. With this prototype, brought here from Jadavpur 
University we have started to produce some books in Braille for higher secondary students, 
The regional Braille Press at Narendrapur Ramkrishna Mission produces the books for West 
Bengal Secondary Education Board only. One social worker helped us selecting the books 
for class XI and B.A. Part I. One trained operator and two blind proof readers hel~ed us in 
doing this. During these four months we have produced two books for Class XI and notes 
for B.A.(English) of Calcutta University and B.A.(Bengali) of Jadavpur University. This system 
was demonstrated before twenty blind students from various schools and colleges on Science 
Day, 28th February 2000. It was highly acclaimed by various N channels and some 
newspapers. 

The Minister-in-Charge of Higher Education, Government of West Bengal praised this effort 
and expressed his unequivocal support for setting up a Resource Centre in this Institute. He 
appreciated the need for setting up such a centre which would go a long way in alleviating 
the hardship the blind students pursuing higher education have to face because of severe 
shortage of Braille books and handouts. 



The Department of Scientific and Industrial Research under Department of Science & 
Technology, Government of India has given a project to the Centre for producing the prototype 
at WEBEL Mediatronics Ltd. The Mass Education Department of West Bengal has been 
convinced to sanction funds to blind schools for purchasing this system. WEBEL Mediatronics 
wants us to certify the quality of these printers. 

We have started imparting training to the resource teachers that opted for schools for 
integrated education and also to the special schools.We got financial sanction from 
Department of Science & Technology, Government of West Bengal. The Mass Education 
Department is also collaborating in this training prograrnme. 

We want to build this network of computers in a client/server environment with indigenous 
software packages and various peripherals and accessories. The basic objective of the 
project is to create the following facilities at the Resource Centre and the Nodal centers : 
preparations of test books, text papers, newspapers, journals, magazines etc. in Braille form 
at the Resource Centre for near-instantaneous dissemination of information. The information 
could be downloaded from the Resource Centre and printed locally at the Nodal Centre in 
Braille and converted into audio output thereby reducing the time of dissemination from the 
currently prevailing years and months to days and hours. 

S. Dattagupta 

Current research interests and ongoing collaboriations 

Magneto-Optic Piston Effect (MOPE) and Optical Hall Effect (OHE) [in collaboration 
with Prof. Rupamanjari Ghosh of JNU]; 

Activated Escape Over Oscillating Barriers and Dynamical Symmetry Breaking [in 
collaboration with Prof. Subir Sarkar of JNU]; 

Quantum Zeno Mechanism of C-Axis Transport in Oxide Superconductors [in 
collaboration with Dr. M. Sanjay Kumar of SNBWCBS and Prof. Narendra Kumar of 
RRI]; 

Decoherence Effects in a Quantum Kubo Oscillator [work done with Dr. Gautam 
Gangopadhyay and Dr. M. Sanjay Kumar of SNBNCBS]; and 

Optical and Acoustic Phonon Frequencies and Damping in Manganites [work done 
with Prof. Ajay K. Sood and his group at I.I.Sc.1. 



Also, writing a book (along with Prof. Sanjay Puri of JNU) on 'Dissipative Phenomena 
in Condensed Matter', contracted with Springer-Verlag, Heidelberg. 

ralks given in 1999--2000 

lnaugural talk at a Workshop of Jagadish Bose National Science Talent Search 
(JBNSTS) for North-East School children, 8th May 1999. 

Talk at Kumaun University, Garhwal on "A Model Quantum Magnet" during the mid- 
year meeting of the lndian National Science Academy, 14th May 1999. 

Inaugural talk at lndian Association of Physics Teachers (IAPT) at Presidency 
College, Calcutta, during the opening of a two-week long workshop on "Innovative 
Physics Experiments", for the final year B. Sc. Students, ISt June, 1999. 

Talk on "Magnetic Glass7' at IUC-DAEF, Salt Lake, Calcutta, lSt July, 1999. 

Colloquium on "Magneto-Optic Piston Effect", at Institute of Physics, Bhubaneswar, 
l Z th  July 1999. 

Special Lecture on "Magneto-Optic Piston Effect" at the Mid-year meeting of the 
lndian Academy of Sciences, Kc . ,  Bangalore, I f h  July 1999. 

Talk on "Magneto-Optic Piston Effect" at Benaras Hindu University, Benaras as a 
visitor under the Theoretical Physics Seminar Circuit (TPSC) Programme, 24" July 
1999. 

Special Lecture on "Quantum Phase Transition" at Institute of Physics, Bhubaneswar, 
during their Foundation Ceremony, 3rd September 2000. 

SNBC Colloquium on "QPT (Quantum Phase Transition)", 14th September 1999. 

Talk on "Magneto-Optic Piston Effect" at IIT-Kharagpur, 6th October 1999. 

Talk on "Quantum Phase Transition" at IIT-Kharagpur, Th October 1999. 

Valedictory Lecture at lndian Science News Association held at the SINP(old) 
building, 18" November 1999. 

Talk on "Stern-Gerlach-Study of Magnetic Clusters" at the Conference on 'Electronic 
Structure and Materials Physics7 at SNBNCBS, 2ISt November 1999. 

Talk on "Activated Rate Processes in a Strongly Modulated Potential7' at a discussion 
meeting on Nonequilibrium Statistical Physics, at IISc., Bangalore, 25" November 
1999. 



15. Lecture on "Neutron Scattering Study of Tunneling CentresJ', at a workshop on 
Scattering Methods in Condensed Matter, Orange County, Coorg, fSt December 
7999. 

16. Talk on "Magneto-Optic Piston Effect" at IACS during the special symposium in 
honour of Prof. K. S. Krishnan, 5th December -1999. 

17. Inaugural lecture an "Activated Rate Processes", in an international conference on 
"Math-Modelling" at IIT Kharagpur, 9f"ecember 7999. 

18. "Langevin Equation" at St. Xavier's College, for B.Sc. Honours 'Physics students, 
I f t h  December 7999. - 

19. "Quantum Zeno Effect in C-axis Transport in 0x:ide Superconductors" at the Winter 
School on Foundations of Quantum Mechanics, Quantum Optics and Mesoscopic 
Phenomena, 70" January 2000. 

20. "StochasticProcesses in NMR : I & Stochastic Processes in NMR : II" at a Workshop 
in J. C. Bose Institute, 22nd & 2!jth February 2000. 

21. "Brownian Motion" at Academic Staff College, Calcutta University, 2Znd March 2000. 

22. "How Science is organized in India" at Academic Staff College, Calcutta University, 
23rd March 2000. 

List of Publications for '1999-2000 

0 Magneto-optic piston effect(with R. Ghosh and J. Singh),Physical Review Letters, 
83, 710-713, 1999. 

e A model magnetic glass, Indian Journal of Physics, 73(s), No. 1, 141-1 50, 1999. 

Opticai Hall Effect ( with J. Singh and R. Ghosh ), Phys. Rev. A, 61, No. 2, 025402- 
025404, 2000. 

Conferences attended 

1. Foundation Day meeting at IOP, Bhubaneswar on "Current Trends in Physics", 1-4 
September 1999; 

2. The 26" General Assembly of the International Council of Scientific Unions (ICSU), 
Cairo, 25-30 September 1999; 

3. Discussion meeting on "Recent Trends in Non-Eiquilibrium Statistical Physics", IISc., 
Bangalore, 15-25 November 1999; 



4. Workshop on "Scattering Methods in Condensed Matter". at the Orange Coumty, 
Coorg, 28th November - 3rd December, 1999; 

5. K. S. Krishnan Symposium at IACS, 5-7 December 1999; 

6. International conference on 'Mathematical Modelling', IiT-Kharagpur, 8-11 
December, 1999. 

Academic honours 

1. Elected Fellow of the Third World Academy of Sciences (TWAS). 

2. Elected Vice-president (1 999-2000), International Affairs, Indian National Science 
Academy (INSA). 

Binayak Dutta Roy 

Current research interests and ongoing collaborations 

Towards a molecular level model of microscopic bubbles : Bubbles of nano-dirnensions 
are conventionally invoked to describe the observed characteristics of position annihilation in 
liquids. An approach towards a molecular level description of this phenomenological concept 
has been developed to some extent by the Calcutta Pasitronium Group (comprising of 
Bichitra Ganguly, Debarshi Gangopadhyay, Tapas Mukherjee and 8. Dutta Roy) in 
collaboration with Vsevelod Byakov and S. V. Stepanov of the Institute of Theoretical aild 
Experimental Physics at Moscow. 

A model for the temperature, pressure and solvent dependence of posifroniun 
acceptor reactions : Positronium reaction rates with weak acceptors leading to the formation 
of complexes are known to exhi bit several intriguing features: non-monotonic temperature 
dependence, large variability with respect to different solvents, and anomalies in the response 
to external pressure at ambient temperature (large changes in some media and hardly any 
in others). The Calcutta Positronium Group have developed a semi-quantitative model to 
explain all these phenomena through the introduction of a novel concept of critical surface 
tension which unifies observations in diverse non-polar solvents at different temperatures 
and pressures. 

Positronium nitrobenzene reactions in benzene as a solvent : The Calcutta Positronium 
Group together with R. L. Bhattacharya's group in Calcutta University have made an 
experimental and phenomenological study of this reaction which clarifies many of the 
contentious issues raised in the past. 



1/N expansion for scattering : We have initiated a study to develop a new approximation 
scheme for non-relativistic potential scattering by effecting an expansion in powers of 11N 
where N is the dimension of the space (Collaborator: Mahendra Sinha-Roy of Presidency 
College). 

Model independent bounds on pion form factors in matter : Dispersion relations shall be 
used to obtain model independent bounds on pion form factors in matter. (Collaborators : 
Kumar S. Gupta, Saha Institute of Nuclear Physics and Abhee Dutt Majumder, Mc Gill 
University). 

Debashis Gangopadhyay 

Current research interests and ongoing collaborations 

Quantum Field Theory : I am investigating the lagrangian formulation of duality with my 
student Rajsekhar Bhattacharyya, CSIR-UGC-SRF, Jadavpur University. We have shown 
that, t Hooft's holographic principle has an analogue in length scales much larger than those 
of quantum gravity. This also leads to new classical solutions of Yang-Mills Theory. 
Applications of our method to other quantum field theories are presently being studied and 
new insights and results have already been obtained. 

Statistical MechanicsKondensed Matter and Field Theory : I am studying applications of 
the spin coherent state formalism to various spin models with Ranjan Chaudhury, Manu 
Mathur and S.K.Paul. Stereographic projections on to the z-plane have yielded interesting 
results. With Ranjan Chaudhury, I am also continuing the study of Van der Waerden's 
Colouring Theorem as regards its physical applications. 

Gravifation/String Cosmology : I am investigating certain aspects of gravity from the 
perspective of spin networks and triangulation of random surfaces. I am investigating certain 
observational aspects of string cosmology in presence of space time torsion. 

List of Publications for 999-2000 

D. Gangopadhyay and S.Sengupta (1999): "Duality Invariance of Cosmological Solutions 
with Torsion", Int. Jour. Mod. Phys. A14, 4953-4966. 



Conferences attended 

1. Participated in "International Conference on Gravitation and Cosmology (ICGC 
2000)", IIT-Kharagpur, 4-7 January, 2000. 

2. Participated in "Workshop on Current Topics in Quantum Field Theory", SINP 
Calcutta, 1 8-22 January, 2000. 

Invited to seminars 

1. "Homogeneity and Isotropy of Spacetime in Presence of Torsion", SINP, Calcutta, 
India, I st September, 1999. 

Other scientificleducational projects 

Active participation in the JBNSTS programme. 

Gautam Gangopadhyay 
Current research interests and ongoing collaborations 

One of my main interests is in the theoretical studies of linear and nonlinear quantum optical 
systems. These studies consist of coherent and incoherent interaction between radiation and 
matter. In these cases spontaneous dissipation of energy and dephasing are an integral part 
of the problem. 

I have a general interest in Chemical Physics. I have some working knowledge in reaction 
rate theory, Dynamical problems in molecular systems. Recently I am interested in 
spectroscopic aspects of molecular assemblies, namely, dendrimer super molecules and 
also on the cyclic reaction kinetics. 

Effect of long-time correlated noise in spectroscopy : Based on system-bath models we 
have constructed the modified Bloch equation for colored bath. For colored bath a 
temperature dependent splitting on the spectral profile is obtained. This is exemplified through 
the transient linear absorption and in resonance fluorescence and weak field absorption of 
the driven system. 

Molecular Processes : I have studied electronic and vibrational motion of a model molecular 
system. These studies will help to understand the dynamical aspects of driven, dissipative 
molecular systems and to study various transport phenomena of intra- and inter-molecular 
systems. 



 on bandshape function of a model molecular system: We have given a 
gme&imtTon of the Glauber identity of displacement operators of harmonic oscillator to a 
simillar identity of nonunitary generalized displacement operators, which is useful for 
allallkssipak quantum systems. A class of generating functions of Laguerre polynomials is 
M.. These generating functions are used to study molecular processes. We have studied 
the absorption bncishape function of a displaced oscillator model of a molecular system. 

List of Publications for 1999-2000 

1. G- Gangopadhyay, S. Ghoshal and Y. Tanimura (1999), "A thermal bath induced 
raew resonances in linear and nonlinear spectra of a two-level system'' Chem. Phys., 
242, 367. 

2. G. Gangopadhyay, (1999), operator approach to the construction of generating 
function for the product of Laguerre polynomials: A thermal average band-shape 
function of a moleculen, J. Phys. A, Math. and Gen., 32, L441. 

Lectures delivered 

1. "Probing the dynamics of a molecular system through ultra fast spectroscopy'' in the 
conference of "Recent Trends in Theoretical Chemistry" at the Chemistry 
Department, Jadavpur University, Calcutta, 24th March, 2000. 

2- Delivered hrro courses at the Post-MSc. level on 

(a) Reactisn Rate Theory (16 lectures); and 

(b) neory of ultra fast molecular spectroscopy (32 lectures). 

Conference attended 

Attenciedi We Winter School, SNBNCBS, January 2000. 

Other scientificleducational projects 

Member of the Local Organizing Committee of the one-day meeting on Biological Sciences, 
16th March, 2000 at SNBNCBS. 



Partha Ghose 

Research activities 

My work on the possibility of distinguishing between standard quantum theory and de Broglie- 
Bohm theory continued. I have been able to establish a definite incompatibility between the 
two theories for a two-particle bosonic system going through a double-slit.This incompatibility 
appears only in time-ensembles but not in Gibbs ensembles. A realistic experiment using 
photon pairs generated by parametric down-conversion is under preparation. This work is 
being done in collaboration with Archan Majumdar of SNBNCBS, G. lntrozzi of the lnstito 
Nazionale di Fisica Nucleare, Pavia and M. Genovese of the lnstituto Elettrotecnico Nazionale 
Galileo Ferraris, Torino, Italy. The experiment is likely to be done in Torino in autumn, 2000. 

I have also partially completed my work on the possibility of quantum mechanics as a limiting 
case of classical mechanics in which decoherence plays a major role. Further work on the 
details of the mechanism of interaction with the environment in simple cases is in progress 
in collaboration with Manoj Samal of SNBNCBS. 

List of Publications for '1 999-2000 

Books 

1. "Testing Quantum Mechanics on New Ground ", published by Cambridge University 
Press, Cambridge, UK, April 1999. 

2. "Cosmic Quest", published by Thema, January 2000. 

Conferences attended 

1. lnternational Symposium "The One and the Many" organized by the Centre for 
Philosophy and Foundations of Science, India lnternational Centre, New Delhi, 28- 
30 December 1999 (chaired one session). 

2. lnternational "Winter Institute on Foundations of Quantum Theory and Quantum 
Optics", SNBNCBS, January 2000 (acted as Chairman of the Local Organising 
Committee and chaired one session). 

Invited talks 

"On the history of Bose Statistics" at the lnternational Symposium "The One and the 
Many", New Delhi, December 29, 1999. 



0 "An experiment to distinguishing between Broglie-Bohm and standard quantum 
mechanics" at the "Winter Institute on Foundations of Quantum Theory and Quantum 
Optics", SNBNCBS, January 2000. 

Awards and Honours 

1. Elected Fellow (1 999), National Academy of Sciences, India. 

2. Awarded 'Indira Gandhi Prize for Popularization of Science (2000)' jointly with Prof. 
Yash Pal by INSA. 

Partha Guha 

Current research interests and ongoing collabora~tions 

It is known that the periodic Korteweg - de Vries (KdV) equations can be interpreted as the 
geodesic flow of the right invariant metric on the Bott-Virasoro group, which at the identity 
is given by the L2-inner product. I extended this result to various extensions of the Bott- 
Virasoro group. In a series of papers I studied how difTerent integrable systems can be 
interpreted as geodesics flows on these extensions. 

If uis are periodic function on the line, the operator dn/dxrl+un-l,dn-l/dxn-l+ . . . +u,, acting on 
periodic functions, is called a Adler-Gelfand-Dikii (or AGD) operator. I derived the KdV 
equation as an evolution equation of the AGD operator under the action of Vect(S7). The 
solutions of the AGD operator defines an immersion in holnogeneous coordinates. I derived 
the Schwarzian KdV equation as an evolution equation of the solution curve. We also 
established a connection between the projective vector field, a vector field leaves fixed a 
given extended projective connection, and the C. Neumann system. I showed that certain 
quadratic function of a projective field satisfies the C. Neumann system. 

I am exploring the amazing interconnections between classical invariant theory and 
transvectants, modular forms and Rankin-Cohen brackets and Hirota bilinear operators. The 
Hirota derivative has a natural interpretation as a partial intertwining operator in the 
representation theory of sI(2,C) which allows its use in the generation of algebraic invariants. 

With Dieter Mayer I am studying the multiple zeta function as applied to dynamical systems. 
This would lead to a natural generalization of dynamical zeta function. 



List of Publications for IW9-2000 

Refereed publications in journals books : 

1. Tile t-functions of AKS hierarchy and twistor correspondences, Reviews in 
Mathematical Physics 11, 981 -1 000, 1999. 

2. Quest for Universal Integrable Model (with Mikhail Olshanetsky), Journal of Nonlinear 
Mathematical Physics 6, no.3, 273-293, 1999. 

3. Diffeomorphism, Periodic KdV and C. Neumann System, Differential Geometry and 
its Applications 12, 1-8, 2000. 

Invited seminars given at 

Oberseminar Differential geometrie: Fakultat fur Mathematik, Bielefeld. (2.2.2000); 
Diffeomorphisms of S1, projective structure and integrable systems. 

Informal seminar on Construction of Higher Categories via Ashtekar formalism (4.2.2000). 

Awards and organisational achievements 

(i) S. Chandrasekhar Memorial ICSC-World Laboratory award, 1998-2000. 

(ii) Member of the International Association for Mathematical Physics. 

(iii) Member of the Nonlinear Network (Australia). 

Fellows hips, associateships and visiting professorships awarded 

1. Wissenschaftlicher Assistant of Professor Dieter Mayer, Mathematische Physik, 
Technische Universitat Clausthal. (1.4.99 - 31 5.99, resigned after that). 

2. Guest Fellow, lnstitut des Hautes Etudes Scientifiques, 8.2.00 - 31.3.00. 

3. Visiting Fellow, Fakultat fur Mathematik, Universitat Bielefeld, 24.1 .OO - 7.2.00. 

M. Sanjay Kumar 

Current research interests and ongoing collaborations 

My general interest in the last few years has been in the areas of Quantum Optics and Non- 
equilibrium Statistical Mechanics. Since joining the Centre (in December 1999), 1 have been 
involved in the following problems : 



Zeno Blocking of Interplanar Tunneling by lntraplane Inelastic Scattering in Oxide 
Superconductors - a Generalized SpinSoson Analysis : It was proposed earlier that the 
observed temperature dependence of the c-axis resistivity of oxide superconductors can be 
understood as arising from the inhibition of electron transport along the c-axis due to in-plane 
incoherent inelastic scatterings suffered by the tagged electron [Kumar and Jayannavar, 
Phys. Rev. B45, 5001 (1992)l. In the above mentioned work it was assumed that each in- 
plane inelastic scattering event is like a measurement of which plane the electron is in, and 
this as in Quantum Zeno effect, leads to the suppression of interplane tunnelling; however 
the interaction Hamiltonian responsible for in-plane scattering was left unspecified. In the 
present work we have considered a specific form for the interaction Hamiltonian - the tagged 
electron is coupled to harmonic oscillator baths at adjacent planes (the baths at any two 
planes being uncorrelated) and is coupled also to the intraplane momentum-flip degree of 
freedom via the bath degrees of freedom. Thus it is the baths which are bringing about a 
coupling between the intraplane and interplane degrees of' freedom. For simplicity we confine 
ourselves to dynamics in two adjacent planes and allow for the possibility of intraplane 
scattering leading to flipping between two momentum states only. In the case when the 
intraplane dynamics is absent, our model reduces effectively to the usual spin-boson model. 
We solve for the reduced tunnelling dynamics of the electron using a non-Markovian master 
equation approach. Our numerical results on the survival probability of the electron in the 
initial plane show that the intraplane momentum flips lead to further inhibition of the interplane 

tunneling over and above the inhibition effected by pure spin-boson dynamics. (In 
collaboration with Prof. N. Kumar (RRI) and Prof. S. Dattagupta). 

Environment-induced Dissipationless Decoherence and Phase Diffusion : We have 
considered a model of environment-induced dissipationless decoherence where a quantum 
system is coupled to the bath via the system Hamiltonian itself. We have obtained an exact 
solution for the reduced density operator of the system for an arbitrary spectral density of 
the thermal bath and also written down an exact master equation in the Lindblad form. We 
compared and contrasted the above results with those obtained by considering the system 
frequencies to be randomly modulated. We observe that a coupling to the bath as above 
necessarily induces a Kerr-like coherent contribution to the reduced dynamics of the 
system. We have shown that this Kerr-like term gives rise to oscillations in the system 
observables that are a signature of the quantum nature of the bath and these cannot arise 
solely from randomly modulated system frequencies. We specialized our general results to 
the case of a harmonic oscillator, and motivated the analogy between dissipationless 
decoherence and phase diffusion.(ln collaboration with Dr. Gautam Gangopadhyay and 
Prof. S. Dattagupta). 



Conferences attended 

Winter Institute on Foundations of Quantum Theory and Quantum Optics, SNBNCBSJ -1 3 
January, 2000. 

Amitabha Lahiri 

Current research interests and ongoing collaborations 

An abelian gauge field coupled to an abelian two-form BIl, through a BAF term acquires a 
mass, but there is no residual Higgs particle. If the Higgs boson (or anything similar) is never 
found in the real world, non-abelian extensions of such a theory can be considered as 
possible alternatives. 

However, a non-abelian two-form does not have the same symmetries as its abelian cousin, 
and that makes construction of a theory notoriously difficult. Some time ago, I constructed 
an extension of the model which gives masses to non-abelian vector bosons. The inclusion 
of a non-dynamical auxiliary field restores the vector gauge symmetry which is present in the 
abelian model but absent in the naive non-abelian model. And there is no residual degree 
of freedom which looks like a Higgs boson. 

I have constructed an algebraic proof of renormalizability of this model. Starting from a BRST 
construction, the most general quantum effective action obeying the corresponding quantum 
symmetries (not the same as the classical symmetries) as well as the known linear global 
symmetries can be found. It turns out to be the same as the tree-level gauge fixed action 
of the theory up to arbitrary numerical coefficients, leading to a rigorous proof of perturbative 
renormalizability. In particular, it follows that contrary to accepted wisdom, it is possible to 
construct a renormalizable, unitary theory of massive vector bosons in four dimensions 
without a residual Higgs boson. A similar statement was known in lower dimensions, but this 
is the first time a proof has been given in four dimensions. 

Currently I am looking at the questions of asymptotic freedom and confinement, and of 
topological charges and non-perturbative states in this theory. I am also looking at the 
subtleties of applying the BFT method of converting second-class constraints into first-class 
ones in this theory. This last work is being done in collaboration with M. Sivakumar of 
Hyderabad Central University. 

I have also finished writing an elementary textbook on Quantum Field Theory in collaboration 
with P. B. Pal of the Saha lnstitute of Nuclear Physics. ThCs book is meant as a textbook for 
M.Sc. students. It will be published in the academic year 2000-01. 



Invited talks to conferences 

Invitations (accepted) to conferences 

(i) International Conference on Gravitation and Cosmology ICGC-2000, 4-7 January 
2000, Indian lnstitute of Technology, Kharagpur,. 

(ii) Workshop on Current Topics in Quantum Field Theory, 18-22 January 2000, Saha 
lnstitute of Nuclear Physics, Calcutta. 

Membership of organising committees of confert wces 

Member, Local Organizing Committee, ICGC-2000, 4-7 January 2000. 

Member, Local Organizing Committee, Workshop on Current Topics in Quantum 
Field Theory. 

Member, Local Organizing Committee, 15th SERC Main School on Theoretical High- 
Energy Physics, 14 February4 March 2000, Saha lnstitute of Nuclear Physics, 
Calcutta. 

Other scientificleducational projects 

Taught a course on Quantum Field Theory (M.Sc. Part II, Optional Paper I) at the University 
of Calcutta. 

Archan S. Majumdar 

Current research interests and ongoing collaborations 

My research activity during this year has been focussed on the following topics which have 
been classified area-wise below : 

Fundamental aspects of quantum theory and quantum optics: With P. Ghose of S. N. 
Bose National Centre I have started a joint theoretical-experimental project with G. lntrozzi 
of lnstituto Nazionale di Fisica Nucleare, Pavia, Italy', and M. Genovese of lnstituto 
Electrotecnico Nazionale Galileo Ferraris, Torino, Itally. Ghose has demonstrated an 
incompatibility between the standard quantum theory and the de Broglie -Bohm model. We 
propose to test this incompatibility for photon trajectories based on a theoretical structure 
using the Kemmer-Dufin- Harishchandra formalism of electrodynamics. This formalism was 



earlier used by Ghose and Home to develop a quantum theory for relativistic bosons. The 
experiment involves generat~on of entangled light beams by the process of parametric 
downconversion. Fourth order interference of two single photons is exhibited by the profile 
of their joint detection probability and this is to be measured by two separate and movable 
high efficiency photodetectors. 

D. Home of Bose Institute and I are investigating the emergence of classicality in mesoscopic 
systems and bio-systems such as enzymes and collections of DNA molecules. Our 
preliminary results indicate that well-known extensions of quantum mechanics such as the 
environment induced decoherence scheme and also the dynamical collapse models fail to 
quantitatively explain certain aspects of the quantum to classical transition for such systems. 

N. Nayak of S. N. Bose National Centre and I have been looking into the effects of Dicke 
cooperativity on three level systems such as the two-photon and two-atom micromasers. A 
key result is the enhancement of nonlinearities in these systems. We have also proposed an 
experimental test of Bell's inequalities using the single atom micromaser. This scheme 
obviates several difficulties of such tests using either photons or subatomic particles. Work 
is in progress on investigating the role of dissipation on entangled cavity-atom states and its 
effect on Bell's inequalities in a micromaser. 

Gauge field theories in 2+ 1 dimensions : With B. Chakraborty of S. N. Bose National 
Centre I have continued our study of the symplectic structure of some variants of the O(3) 
nonlinear sigma model coupled to the Hopf and Chern-Simons terms in 2 + 1 dimensions. 
We have considered the gauged Landau-Lifshitz model with the CS term. We have found 
that this model admits self-dual topological solitons provided a suitably chosen triplet of 
background scalar fields is added. 

Physics of the early universe : Further to my earlier work on implementing viable scenarios 
of extended inflation using Kaluza-Klein models, I have been pursuing the problem of 
generation of a time-dependent cosmological term, or "quintessence", in these models. Such 
a phenomenon is favored by current astrophysical observations. Calculations in the context 
of higher dimensional models seem to provide a justification for emergence of such a 
cosmological term, and will be reported in due course. 

List of Publncations for '1 999-2000 

Refereed publications in journals 

(i) B. Chakraborty and A. S. Majumdar, (1999), "Effects of gauging on symplectic 
structure, the Hopf term coupled to the CP" model, and fractional spin', Int. J. Mod. 
Phys. A14, 1561. 



(ii) D. Home and A. S. Majumdar, (1999). "On importance of the Bohmian approach for 
interpreting CP-violation experiments", Foundatiom of Phys. 30, 247. 

(iii) B. Chakraborty and A. S. Majumdar, (2000), "Solitonic configurations and fractional 
spin in the gauged Landau-Lifshitz model", Phys. Rev. D61, 027702. 

Conference proceedings 

A S .  Majumdar, (1 999), "Inflationary universe in Kaluza-Klein theories", Ind. J. Phys.73 B ,  843. 

Invited talks at c0nferenc.e~ 

(i) "Probing dynamical models of wave function collapse in the cosmological scenario", 
8th U.K. Conference on Foundations of Physics, Blackett Laboratory, Imperial 
College, London, 13-1 8 September, 1999. 
Title of the talk: "Multiple Stationary States in a Sandpile Model". 

(ii) "Micromaser dynamics: testing Bell's inequalities", Winter lnstitute on Foundations 
of Quantum Theory and Quantum Optics, SNBNCBS, Calcutta, 1-1 3 January, 2000. 

Other conferences attended 

(i) EPS-17, Trends in Physics, London, 6-1 0 September, 1999; presented a paper 
entitled "Inflation in higher dimensional gravity models". 

(ii) International Conference on Gravitation and Cosmology, I IT-Kharag purl 4-7 January, 
2000. 

(iii) Workshop on Quantum Field Theory, Saha Institute of Nuclear Physics, Calcutta, 
18-22 January, 2000. 

Organisational achievements 

As member of local organising committee, I played an active role in planning and functioning 
of the "Winter lnstitute on Foundations of Quantum Theory and Quantum Optics" held at 
SNBNCBS, Calcutta from 1-13 January, 2000, with about a hundred participants including 
forty invited speakers and twenty foreign participants. 

Joint projects held with other centers : Prof. Partha Ghose and I have started a 
collaborative project with Dr. G. lntrozzi of lnstituto Nazionale di Fisica Nucleare, Pavia, Italy, 
and Dr. M. Genovese of lnstituto Elettrotecnico Nazionale Galileo Ferraris, Torino, Italy on 
a proposed experimental test of the de Broglie - Bohm quantum theory. The theoretical 
formulation and simulation is in progress, and actual experimental runs are to begin in a few 
months. 

* *  



Rudra Prakash Malik 

Current research interests and ongoing collaborations 

BRST cohomology and Hodge decomposition theorem have been discussed for the two 
(1+1) dimensional free Abelian as well as non-Abelian (having no interaction with matter 
fields) gauge theories in the language of symmetry properties of the Lagrangian density. 
Exploiting these ideas, the topological nature of these theories has been established. These 
new topological field theories capture some of the key features of the Witten as well as 
Schwarz type of topological field theories. Two sets of topological invariants have been 
obtained which are related to each other by a duality tran'sformation. Further work in this 
direction is in progress. 

Exploiting the improved Batalin-Fradkin-Tyutin (BFT) method, we are carrying out the 
quantization of a three (2 + 1) dimensional C P - l  model coupled to the Hopf term and looking 
into the possibility of existence of any fractional spin (with B. Chakraborty, SNBNCBS, 
Calcutta and S. Ghosh, ISI, Calcutta). This model is a nontrivial example of a physical 
system where BFT method can be applied. 

Hodge decomposition theorem for the Abelian 2-form gauge theory in four (3+1) dimensions 
has been found out in collaboration with E. Harikumar and M. Sivakumar of University of 
Hyderabad. More work is in progress for the non-Abelian 2-form gauge theory. These are 
the field theoretical models for the Hodge theory. 

Application of quantum groups to physical systems and the derivation of the relevant q- 
deformed calculi are the topics of collaboration with G. Rajasekaran and A. K. Mishra of 
IMSc., Chennai. In our formulation of the q-deformed dynamics, Lorentz as well as quantum 
group invariances are maintained together. 

List of Publications for 1!399-2000 

, Refereed journals 

a Topological features in non-Abelian gauge theory, R. P. Malik, Mod. Phys. Lett. A 14 
(1 999), 1 937-1 949. 

Cohomological aspects of Abelian gauge theory, R. P. Malik, J. Phys. A: Math Gen 
33 (2000), 2437- 2446. 

a BRST cohomology and Hodge decomposition theorem, R.P. Malik, Int. J. Mod. 
Phys. A 15 (2000), 1685-1705. 



Talks given at conferences 

1. Gave an invited talk at Institute of Physics, Bhubaneswar on the occasion of it's 
Silver Jubilee Celebrations on 4th September 1999. 

2. Gave an invited talk at University of Hyderabad in a workshop on "Dynamical 
systems: Modem developments" on 4th November 1999. 

Visits to other institutes1 universities 

Gave TPSC talks at BHU Varanasi, IIT-Kanpur and Delhi University. 

Seminars in Calcutta 

Gave seminars at SNBNCBS (5th May 1999) and SlNP (10th May 1999). 

Kalyan Mandal 

Current research interests and on going collaborations 

The study of magnetic properties of amorphous magnetic materials : Very recently 
large change in magnetoimpedance, called giant magnetoimpedance(GMI), has been 
discovered in different kinds of amorphous magnetic materials. I have started working on 
GMI of amorphous wires and microwires in collaboration with the researchers of lnstituto de 
Magnetism0 Aplicado, Madrid, Spain. With the help of the same research group, I have 
developed stress induced anisotropy in amorphous magnetic thin films prepared by radio- 
frequency magnetron sputtering unit. 

Investigation of magnetic Barkhausen noise (MBN) and magnetic flux leakage (MFL) 
signals from ferromagnetic steel : I have been studying MBN and MFL signals from single 
and dual easy axis ferromagnetic steel. My collaborators for this work are Professor D. 1. 
Atherton of Queen's University, Canada and Dr. T. W. Krause of AECL, Canada. We have 
developed a theoretical model for MBN. We have (also used MBN to detect stress 
concentration around different shaped defects. 

The study of ferrite nanoparticles : I have prepared (Mn-Zn) - ferrite nanoparticles in a 
silicon matrix by sol-gel method. The sample has been characterized by X-ray diffraction and 
transmission electron microscope. The magnetic properties studied by a vibrating sample 
magnetometer and Mossbaver spectroscopy indicate the superparamagnetic behaviour when 
the particle size is around IOnm. 



List of Publications for 11 999-2000 

In journals 

K. Mandal, D. Dufour, D. L. Atherton, 1999, "Use of magnetic Barkhausen noise and 
magnetic flux leakage signals for analysis of defects in pipeline steels", IEEE 
Transaction on Magnetics, 35, 2007-201 7. 

0 T. W. Krause, K. Mandal, D. L. Atherton, 1999, "Modeling of magnetic Barkhausen 
noise in single and dual easy axis system in steel", Journal of Magnetism and 
Magnetic Materials, 195, 193-205. 

K. Mandal, Th. Cramer and D. L. Atherton, 2000, "The study of a racetrack-shaped 
defect in ferro magnetic steel by magnetic Barkhausen noise and flux leakage 
measurements", Journal of Magnetism and Magnetic Materials, 212, 231-239. 

In conference proceedings 

1. K. Mandal, M. Tena, F. J. Castano, D. Gracia, M. 'Vazquez, A. Hernando, 2000, "The 
stress induced anisotropy in amorphous magnetic thin films", in Proceedings of 
"INTERMAG-2000" held at Toronto, Canada, paper no.-AR02. 

2. K. Mandal, S.Puerta, M. Vazquez, A. Hernando, 2000, "The frequency and stress 
dependence of giant magneto impedance in amorphous microwires", in Proceedings 
of "INTERMAG-2000" held in Toranto, Canada, paper no.-HD 05. 

invited seminars given 

1. "The effect of stress and annealing on the magnetic properties of amorphous 
magnetic materials" at lnstituto de Magnetismo Aplicado, Madrid, Spain, May 20, 
1999. 

2. "The giant magneto impedance effect in amorphous magnetic materials", at lnstituto 
de Magnetismo Aplicado, Madrid, Spain, November 16, 1 999. 

Visits to academic institutions 

I visited lnstituto de Magnetismo Aplicado, Madrid, Spain as a visiting scientist for one year, 
from April 1999 to March 2000. 



Subhrangshu Sekhar Manna 

Current research interests and ongoing collaborations 

It has been observed that a directed critical slope sandpile model has more than one 
stationary state, depending on the initial profile to start with, when grains are dropped 
into the system only at the top. 

An MD code is being written to study the micro size liquid drops. We aim to modify 
this code to study a bubble within a liquid as a bubble model of positronium. 
Collaborators: B. Dutta Roy, B. Ganguly, D. Gangopadhyay. 

Lateral motion of strings in a dense environrr~ent is being studied to model diffusion 
of polymers in melts. This model is giving interesting results for growth of vicinal 
surfaces. Collaborator: D.Dhar. 

Fractal and conductivity properties of a rock model by a mixture of 
random disposition and ballistic deposition processes are being studed. 
Collaborators : S.Tasafdar and T. Dutta. 

List of Publications for 1999-2000 

Refereed pubiica tions in journais/books 

Critical States in a Dissipative Sandpile Model, S.S. Manna, A.D. Chakrabarti and 
R. Cafiero, . Phys.Rev. E., 60, R5005(1999). 

Sandpile Models of Self-organized Criticality, S.S. Manna, Current Science, 77, 
388(1999). 

Externally Driven Granular Systems, S.S. Manna, Physica A, 270, 105 (1999). 

Self-structuring of Granular Media under lnternal Avalanching, 
S. Krishnmamurthy, V. Loreto, H.J. Herrmann, S.S. Manna and S. Roux, Phys. Rev. 
Lett. 83, 304 (1999). 

Intermittent Granular Flow and Clogging with lnternal Avalanches, S.S. Manna and 
H. J. Herrmann, Euro. Jour. Phys., E, 1, 341-344 (2000). 

Irreversible Random Walks and Percolation Perimeters, S.S. Manna in Percolation 
Theory and Particle Systems ed. Rahul Roy, Universities Press (India) Ltd., Indian 
Academy of Sciences (2000). 



lnvited talks at conferences 

0 Discussion Meeting on "Recent Trends in Non equilibrium Statistical Physics", Indian 
Institute of Science, Bangalore, 15-25 November, 1999.Title of the talk: "Multiple 
Stationary States in a Sandpile Model". 

International Conference on "Self-organized Criticality and Phase Transitions in 
Driven Systems", lnternational Centre for Theoretical Physics, Trieste, Italy, 1-4 
March, 2000. Title of the Talk : "Multiple Stationery State in a Sandpile Model." 

0 National Workshop on "Slow Dynamics and Freezing in Condensed Matter", School 
of Physical Sciences, Jawaharlal Nehru University, New Delhi, 9-10 March, 2000. 
Title of the talk: "Exploring Self-Organized Criticality in a Granular Medium". 

Manu - Mathur 

Current research interests and ongoing collaborations 

I am studying the SU(N) confinement problem by gauge invariant abelian projection. The 
consequences of SU(N) Dirac quantisation condition on confinement and the connection 
between SU(N) gauge theories with U(l)N-l abelian lattice gauge theory coupled to electric 
charges are being studied in detail. 

I am studying the path integral approach to the partition function of the SU(3) Heisenberg 
spin chain by using the SU(3) coherent states. This problem has been studied only for the 
completely symmetric representations of SU(3). This coherent state method is being 
generalised to include arbitrary representations of SU(3). 

List of Publications for 1999-2600 

Refereed publications in journals/books 

Manu Mathur, Rajiv V. Gavai "22 Monopoles, Vortices and the Universality of the SU(2) 
Deconfinement Transition" Phys. Lett. B 458 (I 999) 331 . 

lnvited seminars given at 

Department of Physics, University of Pisa on "Abelianisation of SU(N) Gauge Theories with 
Gauge Invariant Dynamical Variables and. magnetic Monopoles" (July 1999) and at Dublin 
lnstitute of Advanced Studies, Ireland (July 1999). 



Visited Dublin lnstitute of Advanced Studies, Ireland (5-1 2 July, 1999). 

Visited Department of Physics, University of Pisa, Italy (1 3-24 July, 1999). 

Invited talks at conferences 

Gauge Invariant Abelian Projection and Magnetic Monopoles in SU(N) Gauge Theories,at 
XVll international Symposium on Lattice Field Theory (Lattice 99) held at Pisa, Italy. 

Anita Mehta 

Current research interests and ongoing collaborations 

The focus of my research interests is that of complex systems : my current search in 
this context concerns traffic flow, models of societal learning, and importantly, the physics of 
granular materials on which I have specialized over the last decade. Most recently I have 
applied myself to the study of generalized surfaces and interfaces, with particular reference 
to epitaxial growth. 

The physics of granular media : Following the formulation and analysis of coupled nonlinear 
stochastic equations via a two-species model (of intercluster and intracluster granular 
relaxation) to describe the dynamical evolution of sandpile surfaces, I am examining (in 
collaboration with Gary Barker at the Institute of Food Research, Norwich, England) the 
smoothing of sandpile surfaces induced by avalanches, using a disordered cellular automaton 
approach that we pioneered some years ago. Ongoing work on granular media includes 
collaborations on compaction (where Gary Barker and I were the first to predict the so-called 
'reversible branch' of compaction in shaken powders, which was subsequently seen in 
experiments at the University of Chicago) where we are studying the irreversible-reversible 
transition; additionally we are formulating a new approach to inhomogeneous consolidation 
via density waves. I am also collaborating with Gary Barker and Edmund Nowak, of the 
University of Delaware, USA on time-series analysis of density fluctuations in tapped 
granular media. I am involved in a collaboration with Mariano Lopez de Haro of the Centro 
de lnvestigacion en Energia, Cuarnavaca, Mexico to look at fundamental aspects of 
Edwards' compactivity parameter. I was commissioned by Cambridge University Press to 
write a monograph on the subject of granular media, following the recommendations of 
several major scientists in the field. 



Other collaborations 

Models of societal learning and coarsening phenomena : I have formulated models of 
societal learning based on game-theoretic concepts, in an ongoing collaboration with Jean 
Marc Luck of the Service de Physique Theorique, Saclay, France. Our analysis of the 
resultant phase diagram has important implications for slow dynamics in coarsening. 

Traffic flow : This project, being done in collaboration with Antonio del Rio of the Centro de 
lnvestigacion en Energia, Cuarnavaca, Mexico involves the investigation of traffic flow in 
open systems; we are looking at the nature of the 'jamming' transition in these systems, as 
well as investigating useful analogies with my earlier work on granular flow. 

List of Publications for 1999-2000 

Refereed publications in journals/books 

(i) "Smoothing of sandpiles after avalanche propagation", Anita Mehta, in Structure and 
Dynamics of Materials in the Mesosco pie Domain, eds. M. Lal, R.A. Mashelkar, 
B.D. Kulkarni and V.M. Naik (Imperial College Press and the Royal Society, London, 
1999), pp 340-352. 

(ii) "Models of competitive learning: complex dynamics, intermittent conversions and 
oscillatory coarsening", Anita Mehta and Jean-Marc Luck, Physical Review E 60, 
521 8-5230 (1 999). 

(iii) 'A two-species model for aeolian sand ripples', Rebecca Hoyle and Anita Mehta, 
Physical Review Letters, 83, 51 70 (1 999). 

Scientific publications in newspapers/journals 

(i) "Maths, the universe and fried-egg theory", Anita Mehta, The Times Higher 
Educational Supplement, p 23, (London, 30 July 1999) (book review). 

(ii) Book review commissioned by The Times Higher Educational Supplement (London, 
2000) 

Invited seminars given at 

(i) Ecole Normale Superieure, Paris (26 September 1999). 

(ii) University of Vienna, Vienna (5 October 1999). 

(iii) International Centre of Theoretical Physics, Trieste (7 October 1999). 



(iv) Raman Research Institute, Bangalore (1 8 November 1999). 

(v) Centre for Mathematical Modelling and Computer Simulations, Bangalore 
(19 November 1999). 

(vi) lndian lnstitute of Management, Calcutta, (1 7 January 2000). 

(vii) S. N. Bose National Centre, Calcutta (15 February 2000). 

Invited talks at conferences 

Invitations (accepted) to conferences 

(i) "Miniworkshop on Nonlinearity" organized by the Department of Mathematics, 
Calcutta University (1 999). 

(ii) Workshop on "Nonequilibrium systems at International Centre of Theoretical 
Physics", Trieste (26 August 1999). 

(iii) International Conference on "Recent Directions in Nonequilibrium Physics" at lndian 
lnstitute of Science, Bangalore (November 1999). 

(iv) Mini-workshop on "Growth Models" at S. N. Bose National Centre, Calcutta (2-3 
February 2000). 

(v) Workshop on "Slow Dynamics and Freezing in Condensed Matter Systems" at 
Jawaharlal Nehru University, New Delhi (9-10 March 2000). 

(vi) Short course on 'History, Science and Society in the lndian Context', The Asiatic 
Society, Calcutta (6-23 March 2000). 

lards and organizatiorlal achievements 

Fellowships, associateships and visiting professorships awarded 

(i) Speaker for the Theoretical Physics Seminar Circuit, India (2000-2002). 

(ii) Senior Associate of the Centre for Mathematical Modelling and Computer 
Simulations, Bangalore (1 997-2000). 

(iii) Awarded Associateship of the lnternational Centre of Theoretical Physics, Trieste, 
Italy (1 998-2004). 

Membership of editorial boards of journals 

Member of Board of Editors for Granular Matter, Springer-Verlag, Heidelberg (1 997-2000). 



Anilesh Mohari 

Current research interests and ongoing collaborations 

My interest has been on non-commutative probability theory, in particular investigation on 
information gain by a quantum measurement, which need not be von-Neumann's simple 
measurement. We introduce a Shannon type of information associated with a general class 
of quantum measurement. Along with other properties, the information is sub-additive in case 
of repeated measurements. This concept is very closely related with dynamical entropy of 
an automorphism and allowed us to develop a non-commutative Kolmogorov-Sinai theory 
from Araki's relative entropy. Further investigation in this direction is going on to compute 
dynamical entropy for a Hamiltonian dynamics. 

List of Publications for '1 999-2000 

L. Accardi and A. Mohari, Time reflected Markov processes, Infinite dimensional 
Analysis and QP, vol. 2, no-3, pp 397-426, September 1999,World Scientific. 

Abhijit Mookerjee 

Current research interests and ongoing collaborations 

Magnetic Alloys : Our Physics of Materials group had been using the TB-LMTO-ASR 
developed by us to study the magnetic properties of various magnetichon-magnetic alloys. 
This work was being carried out with Subhradip Ghosh and Chhanda Basu Choudhury, SRFs 
of the Centre. Some of the theoretical work has been done parallel to experiments being 
carried out by P. K. Mukhopadhyay of our Centre. 

Transition Metal Clusters : The joint project with the University of Warwick, England studied 
the dynamics of the absorption of 0 and -OH in transition metal clusters using parametrized 
and first-principles LMTO molecular dynamics. This was done in collaboration with 
Anindajiban Bhattacharyya, Research Fellow at the Centre, Sugata Mukherjee and A. K. 
Bhattacharyya of the University of Warwick. 

The First Principles Hubbard Model : In collaboration with Tanusri Saha-Dasgupta I have 
been developing a dynamical coherent potential approximation to study the Hubbard model. 
The aim is to put this technique with the first principles LDA+U technique developed in the 
group of Prof. O.K. Anderson, MPI, Stuttgart. The aim is to apply this to study the optical 
properties of strongly correlated Vanadates. Prof. D.D. Sarma and his group at IISc. 
Bangalore, are carrying out the parallel experiments. 



List of Publications for 1999-2000 

Conferences and seminars attended 

"Growth and Electronic Structure of rough overlayers", A. Mookerjee, B. Sanyal and 
A. Mehta, Physica A 270, 143 (1999). 

"TBLMTO-recursion: a tractable representation", S. Ghosh, N. Das and A. 
Mookerjee, Int. J. Mod. Phys., B 13, 723 (1999).. 

"Observation of large change of 7Be decay rate in Au and A1-20-3 and its 
implications", A. Ray, P. Das, S. K. Saha, B. Sethi, A. Mookerjee, C. Basu Chaudhury 
and G. Pari, Phys. Lett. B 455, 69 (1 999). 

"Structural and Optical Properties of SiTiO-3", S. Saha, T. P. Sinha and A.Mookerjee, 
J. Phys. Cond. Matter 12, 3325 (2000). 

"High Pressure Studies of MgTe using first principles electronic structure 
calculations", C.Basu Chaudhury, G. Pari and A. Mookerjee, Phys. Rev. B 60, 11846 
( I  999). 

"Magnetic properties of disordered CoCu alloys: a theoretical study ", S. Ghosh and 
A. Mookerjee, J. Mag. Materials 214, 291 (2000). 

ISt Regional Conference on "Magnetic and Super conducting Materials" held in 
Sharif University, Tehran, Iran between 27-30 September 1 999. 

a. Invited talk on "Electronic and Magnetic Structure of Random Magnetic Alloys". 

b. Contributed paper on "Growth mechanism and magnetism in Rough Surfaces" 
with A.Mehta and B. Sanyal. 

Conference on "Condensed Matter Physics (SCMP '99)" held in IACS, Calcutta 
between 4-6 December, 1999. lnvited talk on "First Principles study of Alloys and 
their Phase Stabilities". 

Seminar on "Frontier Research in Materials" given in the Physics Department, 
University of Pune, Pune, September 1999. 

SERC School on "Electronic Structure of Metals and Alloys" held in the S. N. Bose 
National Centre during November 1-1 5, 1999. Three lectures on "Configuration 
averaging and the Augmented Space Method". 

Conference on "Physics of Materials" held in S. N. Bose National Centre during 
November 18-19, 1999. Talk on "Recursion Method and Response Functions". 

Mini Conference on "Nano Materials" held in S. N. Bose National Centre during 
January 2000. Talk on "Transition Metal Clusters". 



Thesis examined 

Thesis examiner of Rajendra Zope (Ph. D. student of Prof. P. V. Panat) of the University of 
Pune (September 1999). 

Membership of editorial board of journals 

1. Editor of the International Journal of Modern Physics B and Modern Physics Letters 
B, World Scientific, Singapore. 

2. Editor of the Indian Journal of Physics, Calcutta. 

Membership of organization committees of conferences 

Member of the International Advisory Committee of the "Ist Regional Conference on 
Magnetism and Superconductivity" held in Tehran, Iran. 

School Director of the SERC School on "Electronic Structure of Metal and Alloys" 
held in the S. N. Bose National Centre. 

Convener of the Conference on "Physics of Materials" held in the S. 
National Centre. 

Co-Convener of the Mini-Conference on "Nano Materials" held in the S 
National Centre. 

, N. Bose 

. N. Bose 

Joint projects with other centres 

1. Project of "Electronic Structure of transition metal clusters" with Prof. A. K. 
Bhattacharyya, Center for Catalysis and Materials Research, University of Warwick, 
England, funded by the University of Warwick, England. 

2. Network project on "Electronic Structure of Metals and Alloys" with Professor 
Mesbahuddin Ahmed, University of Dhaka, funded by ICTP, Trieste, Italy. 

Academic administration 

Dean, Academic Programme of the S. N. Bose National Centre for Basic Sciences. 



S. Mukherjee 

Current research interests and ongoing collaborations 

My current research interests lie in the area of first-principles total-energy and electronic 
structure calculations, based on local density-functional theory and non local 
pseudopotentials and also using semi-empirical linear-combination-of-atomic-orbital (LCAO) 
methods and their application in atomic clusters, molecules and in extended non-periodic 
systems, like fullerenes. I am also interested in surface physics and in surface and bulk 
electronic properties of metal alloys. 

Orthogonal tight-binding molecular dynamics simulation of silicon clusters have been carried 
out in collaboration with B.K. Panda and S.N. Behera of IOP, Bhubaneswar. Using this 
method groundstate properties of Si,(n = 2-1 0) were obtained. The calculated cohesive 
energy, structure, polarizability etc. were found in agreement with ab-initio results. Currently 
this method is being used to calculate electronic properties of larger clusters. 

In another collaboration with A. Mookerjee and A. Bhattacharya, a model for calculating 
chemisorption of oxygen atoms with transition-metal clusters has been proposed. Calculations 
suggest that oxygen atoms prefer to chemisorb onto the high coordination sites of the cluster 
surface. With increasing oxygen coverage the oxygen atoms penetrate the surface and the 
oxidation of the cluster surface starts. 

List of Publications for 1999-2000 

"Structure and Properties of Atomic Clusters", by S. Mukherjee, in Trends in Atomic 
and Molecular Physics, Ed. K.K. Sud and S.N. Upadhyay (Kluwer AcademicIPlenum 
Publisher, New York, 2000), pp 35-57. 

Invited talks at conferences 

(i) Structural information of Clusters from Reactivity studies, presented at Physics of 
Materials, SNBNCBS, November 1999. 

(ii) Electronic properties of semiconductor microclusters, presented at Workshop on 
Physics at the Nanoscale, SNBNCBS, March 2000. 

Talks given elsewhere 

(i) Structure and properties of atomic clusters, given at Institute of Physics, 
Bhubaneswar, May 1999. 

(ii) Electronic structure of atomic clusters, given at Banaras Hindu University, January 
2000. 



Courses given 

(i) Molecular Dynamics methods in Electronic structure calculations, course given at 
SERC School on Electronic Structure and Physics of Materials, SNBNCBS, 
November 1999. 

(ii) Molecular Dynamics simulation methods in Condensed matter, a course given to the  
Post-M.Sc. students during January-March 2000. 

Summer-students project 

Miss lndrani Banerjee (M.Sc. student from Pune University) did a project entitled "Examination 
of lcosahedral and Cubooctahedral structures as models of atomic clusters" under my 
guidance during June-July 1999. 

Membership of organizing committeesiconferences 

Member (co-opted) of executive committee of Indian Society of Atomic and Molecular Physics. 

P. K. Mukhopadhyay 

Current research interests and ongoing collaboriations 

With a group at Osmania University, and in collaboration with IUC-DAEF, Calcutta 
Centre, a joint work on oxide CMR materials has been initiated and is going on. 
Under this program, a student from the Osmania University visited the Calcutta 
centres for measurements. 

Since the vibrating reed apparatus was installed, various institutes got interested in 
it. A group at IACS and another at SlNP had already sent their samples/substrates. 
A group at the Department of Physics in the El-Mania University, Egypt also sent 
some samples for measurements. 

Conferences attended 

1. Condensed Matter Days, Jadavpur University, Calcutta, 26-28 August, 1999. 



2. Birth centenary celebration of Prof K.S. Krishnan Symposium on Condensed Matter 
Physics (SCMS-'99), I.A.C.S, Calcutta, December 4-6,1999. 

3. Discussion meeting on Materials Research using Accelerator Facilities, Saha Institute 
of Nuclear Physics, Calcutta, December 7-9, 1999. 

4. DAE Solid State Physics Symposium, Kalpakkam, December 20-24, 1999. 

Nilakantha Nayak 

Current research interests and ongoing collaborations 

My research interests concern Quantum Optics and Laser Physics. For the last few years, 
I have been emphasizing on cavity quantum electrodynamics in my investigations. There 
have been growing interest in the cavity QED due to possibilities of verification of its results 
in the micromaser and microlaser. Primarily, the device consists of a single-mode 
superconducting microwave cavity cooled down to sub-Kelvin temperatures into which atoms 
are pumped at such a rate that at most one atom is present there at anytime. The important 
factors in such arrangements are to have uniform atom-field coupling strength and its duration 
of interaction. Such setups, now in operation at the Max-Planck Institute, Munich and in MIT, 
are closely related to my approach in the investigation of the system. My work on micromaser 
reproduced the experimental results to a very good aclcuracy. It further pointed out the 
difficulties in generating number (Fock) states of the cavity field, known as trapped states in 
the literature, in the existing setup. Earlier investigations by other research groups predicted 
the existence of these trapped states. However, our anlalysis suggested changes in the 
ongoing experimental setup in order to observe these trapped states. We have also 
investigated the optical counterpart of the micromaser, the microlaser. At optical frequencies, 
the spontaneous decay of the lasing levels is important. We have included the reservoir 
induced interactions in our study and have derived an expression for the photon statistics of 
the cavity radiation field. We have studied the threshold characteristics of laser action and 
have shown that the field can be nonclassical in nature away from laser thresholds. 

One important outcome of our study on micromaser is that there is close link between laser 
and micromaser theories. In fact, they can be put in a single framework and the relative 
strengths of the cavity field and atomic decays and atom-field coupling decide the laser, 
micromaser and microlaser actions. 



In collaboration with V. Bartzis (Greece) and A. S. Majumdar (SNBNCBS), we have completed 
the investigation involving a micromaser model in which atoms are pumped in pairs. In other 
words, each time a pair of atoms enter the cavity and exit from there to-gether. The Dicke 
cooperative nature in the interaction of a collection of atorns with the radiation field plays an 
important role in the micromaser action. The Dicke superradiance makes the threshold 
requirements less compared to the conventional micromaser. The model is also capable of 
describing a two-photon micromaser (atom emitting two photons while jumping from upper 
to lower level via an intermediate level) which has been demonstrated at the Ecole 
Politechnique, Paris. 

Recently, the availability of laser-cooled atoms has opened interesting and challenging 
problems in cavity-QED using cold atoms. An important factor in these studies is the quantum 
nature of the kinetic energy of the moving atoms. I have started studying cavity-QED and 
micromaser action using cold atoms. 

The micromaser, described above, can be used to s'tudy the foundations of quantum 
mechanics. In collaboration with A. S. Majumdar (SNBNCBS), we are now investigating the 
violations of Bell's inequality in the micromaser as well as the microlaser. We find that 
dissipative effects accompanying the micromaser as well as the microlaser dynamics decide 
the possibilities of observing this violation. This work is in the final stage of investigation. 

In addition, we have initiated the study of laser action in a novel system, the so-called 
photonic band gap materials, an optical analog of semiconductors. Because of its band 
structures in the allowed modes of frequencies of optical radiation, the emission probabilities 
of atoms change drastically. We have incorporated these aspects in our analysis and we are 
now studying conditions for thresholdless lasing to occur. 

Conferences attended 

1. Conference on "Physics of Materials" at the SNBNCBS (November 23-24,1999). 

2. Winter Institute on "Foundations of Quantum Theory and Quantum Optics" at the 
SNBNCBS (January 1-1 3, 2000). 

3. National Seminar on "Physics with Cold Atoms" at the Indian Association for the 
Cultivation of Science, Calcutta (February 25-26, 2000). 

Invited lectures given 

1. "Lasers micromasers and microlasers" at the Department of Physics, IIT, Kanpur 
(March 2000). 



2. "Simulation of micromaser dynamics" at the Department of Physics, IIT, Kanpur 
(March 2000). 

3." Lasers, Micromasers and Microlasers" at the Department of Physics, BHU, Varanasi 
(March 2000). 

Invited lectures at confe~wces 

"Probing the foundations of quantum theory with micromaser: micromaser dynamics" at the 
Winter Institute on Foundations of Quantum Theory and Quantum Optics at the SNBNCBS 
(January 2000). 

Membership of editorial Iboards of journals 

Associate Editor (Honorary) of the Indian Journal of Physics for two years,1999 and 2000. 

Organizational achievements 

1. Convener of the national committee of the Theoretical Physics Seminar Circuit 
(TPSC), India since 1995. 

2. Acting Administrative Officer of the SNBNCBS for six months starting May 1999. 

Samir K. Paul 

Current research interests and ongoing collaborations 

king model (in presence of magnetic field) on open Fibonacci chain is studied. Trace mapping 
on closed Fibonacci chain is shown to exist whereas for open chain the mapping ceases to 
exist. For zero magnetic field, however, trace mapping exists on the open chain. Existence 
of a special point on each open Fibonacci chain is shown analytically. Since the topology 
around this point remains unaltered we can perform block-spin transformations through a 
special series of transformations. Though there is no critical point in this case the 
transformations can be carried out analytically. This preserves nearest neighbour interactions 
(topology preserving transformation). Special case is the open king model on a uniform 
chain. This work is being done in collaboration with Susanta Bhattacharya (RS College, 
Howra h). 



Possibility of the topological excitations in anisotropic quantum Heisenberg model in one and 
two dimensions is studied taking into account lowest order correction to long wave length 
limit. This analysis is implied in the medium 'q' regime. 'The most interesting feature is the 
existence of Wess-Zumino like term as a topological term in the two dimensional 
antiferrornagnets. We make a possible comparison of our results with avilable neutron 
scattering experimental data. The work is being done in collaboration with Ranjan Chaudhury 
(SNBNCBS). 

List of Publications for 1999-2000 

Possible existence of topological excitations in quantum spin models in low dimensions", 
Ranjan Chaudhury and Samir K. Paul, PRB 60 (1999) 6234. 

Invited talks at conferences 

1. Talk given on the "Algebraic formulation of two dimensional turbulence", in Current 
Trends in Physics at Institute of Physics, Bhubaneswar during September 1-3,1999. 

2. Talk given on "Path integral approach to the existence of topological excitations in 
quantum spin models in low dimensions" in the Mini-workshop on "Quantum Field 
Theory: Applications to Condensed Matter Physics" at SNBNCBS during March 13- 
14, 2000. 

Tanusri Saha-Dasgupta 

Current research interests and ongoin collabor~atiions 

My current research interest is focused on the electronic structure calculation of strongly 
correlated materials using mean-field methods like Hartree-Fock method, methods based on 
recursion in augmented space, modeling of such materials using first-principles electronic 
structure techniques. 

Very often, it is useful to describe systems of complexities with some models e.g. Hubbard 
model, well-known in the correlated electronic structure community. It is quite important to 
have reasonable estimate of the parameters of such models that describes the material of 
interest. Aiong with 0. K. Andersen (Max-Planck lnstitut,e FKF, Stuttgart, Germany) I am 
involved in the improved formulation of the LMTO method which enables to extract the tight- 



binding parameters of complicated multi-atom systems like high Tc compounds, ladder 
compounds, perovskites etc. in a first-principles way. These tight-binding Hamiltonians are 
found to describe the low-energy physics very accurately. While the tight-binding formulation 
of the LMTO theory has been exploited to have the estimates of the tight-binding one- 
electron part, the estimate of the effect of correlation beyond the LDA that is present in the 
system was shown to be obtained from the LMTO based constraint density functional 
calculation. However the existing scheme of constraint density functional calculation based 
on the atomistic description of the participating orbital, works satisfactorily for systems with 
very large correlation, but breaks down for materials having moderate correlation. The 
improved formulation of LMTO method is ideally suited for carrying out the constraint density 
functional calculation without resorting to atomistic descriptions. Presently we are involved in 
further development of the improved LMTO formulation that will make such calculation 
feasible. 

Along with D. D. Sarma (IISc., Bangalore, India) I have been involved in the mean-field 
electronic structure calculation of sulphides like BaNiS, and BaCoS,. While BaNiS, is a 
paramagnetic metal, BaCoS, is an anti-ferromagnetic insulator. From our mean-field 
calculation we have shown that the metal-insulator transition in the doped BaNixCo,,S2 
system is driven primarily by the covalency effect. Calculations on the double perovskite 
CMR material Sr,FeMoO, have been carried to explain the high magnetic transition 
temperature driven by the unusual aspects of the electronic structure of this newly discovered 
compound. 

I am also involved in developing a scheme to solve the Hubbard model using the Dynamical 
formulation of the Augmented Space Recursion introduced by A. Mookerjee (SNBNCBS), a 
method akin to Dynamical mean field method (DMFT), but goes beyond DMFT in the sense 
that it includes spatial in addition to time fluctuation. Work is on progress for this. 

Besides, I am working on phase stability of alloys, employing Monte Carlo technique coupled 
with electronic structure method providing the ab-initio estimate of the parameters of the 
defining king model. Work has been done in collaboration with A. Arya, G. P. Das and S. 
Banerjee (BARC, Mumbai, India) on NiMo alloy system with many competing phases where 
the entropy calculation has been done in a mean-field way. 



M. K. Samal 

Current research interests and ongoing collaborations 

Quantum Entanglement, first noted by Einstein-Podolsky-Rosen (EPR) and Schrodinger, is 
the non-classical feature essentially caused by the superposition principle combined with the 
Hilbert space structure for cornposite systems. Bell has shown that it leads to a stronger 
correlation between parts of a composite quantum system 'than that allowed by local realistic 
theories. The local realistic theories are based on Local Realism which constitutes the 
conceptual basis for all classical field theories like Special theory of Relativity and General 
theory of Relativity. 

Contradiction between local realistic theories and quantum theory occurs either for statistical 
predictions invoking Bell's inequalities for the EPR singlets or for the non-statistical ones 
about the Greenberger-Horne-Zelinger (GHZ) states. The experiment by Aspect et. al. (1 984) 
and the subsequent ones (Zelinger et. al., 1998) have confirmed the predictions of quantum 
theory regarding the violation of Bell's inequality (and thus1 excluding the possibility of local 
hidden variable versions of Quantum Theory) although it should be noted that an experiment 
that has no loopholes (these are insufficiencies in the experiment that allow for the simple 
construction of a local hidden variable theory) has not been yet performed.These aspects of 
quantum theory have often been referred to quantum nonlocality 

The challenge of quantum nonlocality is two fold: to devise experiments free of presently 
existing loopholes and to explore theoretically various implications of quantum nonlocality. 
One major step in the direction of the former is to study EPR paradox in the decay of 
JPC= 1- vector meson into a pair of neutral bosons. The copious production of (I meson 
decays into two neutral kaons in a 41 factory accelerator as well as the B factory accelerators 
are very realistic possibilities. An experiment of this type is characterized by (i) almost perfect 
angular correlation between the two kaons, (ii) nearly 100% efficient high-energy particle 
detectors, and (iii) absence of noise. In collaboration with Dipankar Home of Bose Institute 
we study the violation of Bell's inequality in entangled neutral Kaons system. We are also 
exploring the implications of quantum nonlocality in bipartite entangled systems involving 
non-orthogonal states. 

The quantum-classical transition has been a topic of active study in recent times. A novel 
approach in this direction is the possibility of quantum niechanics as a limiting case of 
classical mechanics in which decoherence plays a major role. This was recently (quantph/ 
0001025) put forward by Partha Ghose of SNBNCBS. In a collaboration with him, further 
investigation is in progress on the details of the mechanism of interaction with the environment 
in various simple situations. 



Conferences attended 

1. International "Winter Institute on Foundations of Quantum Theory and Quantum 
OpticsJ', SNBNCBS, 1-1 3 January, 2000 (worked towards various local organisational 
activities). 

2. Indian Council of Philosophical Research (ICPR) sponsored national seminar : 
"Dimensions of MindJ' held at Rajasthan University, Jaipur during 28th February - 1 st 
March, 2000. 

invited talks at conferences 

"Quantum of Consciousness and Consciousness of Quantum" at the ICPR sponsored national 
seminar "Dimensions of Mind" held at Rajasthan University, Jaipur on 29th February 2000. 

Work visits 

Visited the Non-linear Dynamics and Chaos Group at PKL, Ahmedabad during 2-9 March 
and 29 March - 13 April, 2000 to explore the possibility of studying classical to quantum 
transition in chaotic systems using the equation given by' Partha Ghose recently [quantph/ 
0007 0251. 

Subodh Kumar Sharma 

Current research  interest:^ and ongoing colla.borations 

Currently our main research interest relate to the way in which coal-water slurry drops and/ 
or emulsified fuel drops burn, and the use of light scattering as a diagnostic tool in this 
context. Emulsification (oil in water or water in oil) is known to improve combustion 
characteristics. Efficiency is increased due to the process of 'micro-explosion' in which the 
internal build up of vapour ruptures the drop resulting in smaller drops and a better dispersion. 
It is also found that the emission of particulates is reduced. 

The thinking behind burning coal as coal-water and coal oil mixtures is that the use of oil 
could be reduced or even dispensed with. Slurries could be atomized in the same way as 
oil, producin'g water drops or oil drops in which coal particles are randomly dispersed. If the 
nature of the combustion is to be understood it is essential to monitor changes in the internal 
structure of the drop. We are interested in determining what aspects of light scattering are 
unique functions of internal structure. 



In general a slurry drop may be modeled as a host waterloil sphere in which the coal 
particles are randornly dispersed. Exact solutions are not always available for such a problem. 
We have, broadly speaking, achieved two objectives: (i) We have developed an approximation 
method which can reasonably accurately predict the scatt.ering quantities for such particles. 
(ii) We have been able to relate some of the scattering quantities to the concentration of coal 
inclusions in water. This work is in collaboration with F1rofessos A. R. Jones of Imperial 
College. 

List of Publications for 1999-2000 

Refereed publications in journa/s/books 

1. S. K. Sharma, H. S. Shah and D. J. Somerford, 1999 "A new method to calculate 
Legendre coefficients for use in multiple scattering problems", Journal of Optics 
(India), 28, 123- 131. 

2. S. K. Sharma and A. K. Roy, 2000 "New approximate phase functions: test for 
nonpherical particles, J. Quant. Spectrosc. Radiative Transf., 64, 327-337. 

3. S. K. Sharma and A. R. Jones, 2000 "On the validity of an approximate formula for 
absorption and scattering of light by a large sphere with highly absorbing spherical 
Inclusions ", J. Phys.(GB) D: Appl. Phys., 33, 584-588. 

Invited re view articles 

e S. K. Sharma and D. J. Somerford, 1999 "Skattering of light in ,the eikonal 
approximation ", in Progress in Optics (ed. E Wolf:) vol 39, 213-290. 

Contributed papers at conferences 

0 S. K. Sharma, a new approximate phase function: test for non-spherical particles, 
at 4th conference on electromagnetic and light scattering by non-spherical particles 
at Vigo (Spain) September 20-21, 1999. 

Conferences attended 

Halfday meeting on "Light propagation through scattering media'' at The Institute of Physics, 
London on 2.6J 999. 



Seminars given 

"Scattering and absorption of light by a large sphere with absorbing random inclusions", 
Combustion group seminar on 25.1 1 .I 999 at lmperial College, London. 

Fellowships 

Visiting Fellow at Imperial College, London from January 1,1999 to December 31, 1999. 

P. Singha Deo 
Current research interests and ongoin col~aborations 

I am now working on transport and persistent currents in mesoscopic systems. I am also 
working on phase transitions in mesoscopic superconductors. 

Invited talks at conferences 

"Winter Institute on Foundations of Quantum Theory and Quantum Optics" at S.N.Bose 
National Centre in Calcutta from I .I .2000 to 14.1.2000. Presented talk titled "A new phase 
of the electron wave function". 



LIST OF PUBLICATIONS OF FACULTY 
(1 April 1999 - 31 March 2000) 

R. Banerjee and P. Mukherjee, 1999, "Some comments on the spin of Chern Simons 
vortices", Prog. Theor. Phys. 1 01 , 1 1 89. 

R. Banerjee and E.C.Marino, 1999, "A new approach for bosonisation of massive 
Thirring model in three dimensions", Mod. Phys. Left. A 14, 593. 

R. Banerjee and B. Chakraborty, 1999, "A new type of duality symmetry in the theory 
of N-form abelian fields", J. Phys. A: Math. Gen. 32, 4441. 

R. Banerjee and Sarmistha KumarJ 999, "Self duality and soldering in odd dimensions", 
Phys. Rev. D 60, 085005. 

R. Banerjee, H.J. Rothe and K.D. Rothe, 1999, "Hamiltonian approach to Lagrangian 
gauge symmetries", Phys. Left. B 463, 248. 

R. Banerjee, H.J. Rothe and K. D. Rothe, 2000, "Recursive construction of generator 
for Lagrangian gauge symmetries", J.Phys. A:Math. Gen 33, 2059. 

R. Banerjee, M. J.Rothe and K.D.Rothe, 2000, "Master equation for Lagrangian gauge 
symmetries", Phys. Lett. B 479, 429. 

S. Banerjee, K. Mogensen, E. Stenby and V. A. Barker, 1999, "Comparison of Iterative 
Methods for Computing the Pressure Field in a Dynamic Network Model", Transport in 
Porous Media, 37, Issue 3, 277-301. 

S.K. Chakrabarti, 1999, "Estimation and Effects of the mass oufflow from shock 
compressed flow around compact objects" Astronomy and Astrophysics, 351, 185. 

B. Mukhopadhyay & S.K. Chakrabarti, 1999, "Semi-analytical Solution of Dirac 
Equation in Schwarzschild Geometry", Classical and Quantum Gravity, 16, 31 65. 

T. Das & S.K. Chakrabarti, 1999, "Computation of the Mass Oufflow Rate from Neutron 
Star and Black Hole accretion disks", Classical and Quantum Gravity, 16(19), 3879. 

S.K. C hakrabarti (Guest-editor), 1 999, Proceedings of the 'Young Scientists of Today's 
India', Indian Journal of Physics, 73B(6). 



S.M. Chakrabarti, 1999. "Latest trends in the study of accretion and outflows around 
compact objects", a Review Article in the Proceedings of 'Young Astrophysicists of 
Today's India', lndian Journal of Physics, 73B(6), 9:31. 

S.G. Manickam & S.K. Chakrabarti, 1999, "On the nature of quasi-periodic oscillations 
in the black hole candidate GRS 191 5+10!Y7, in Proceedings of 'Young Astrophysicists 
of Today's India', lndian Journal of Physics, 73B(6)., 967. 

B. Mukhopadhyay & S. K. C hakaabarti, 2000, "Nu~cleosynthesis in Accretion Flows 
Around Black Holes", Astronomy & Astrophysics, 3!53, 1029. 

S.K. Chakrabarti & S.G. Manickam, 2000, "Discovery of a Correlation among QPO 
frequencies and Quiescence-state Duration in Black Hole Candidate GRS 191 5+105", 
Astrophysical Journal Letters, 53 1 , L41. 

LChattopadhyay & S.K:. Chakrabarti, 2000, "Effects of Radiative Acceleration on 
Topologies of Outflows", 2000, Int. J. Mod. Phys D, 9(1), 57. 

S.Chakrabarti & S.K. Chakrabarti, 2000, "Can DNA bases be produced during 
molecular cloud collapse?" Astronomy & Astrophys~'~cs Letters, 354, L6-L8. 

8. Chakraborty and A.S. Majumdar, 1999, "Effects of gauging on symplectic structure, 
the Hopf term coupled to CP1 model and fractional spin", lnt. J. Mod. Phys., A14,1561. 

B.Chakraborty and A. S. Majumdar, 2000, "Solitonic: configurations and fractional spin 
in the gauged Landau-Lifshitz model", Phys. Rev. C:161, 027702. 

R. Chaudhury and S. K. Paul, 1999, "Possible Existence of Topological Excitations In 
Quantum Spin Models in Low Dimensions", Phys. ReK B60, 6234. 

S. Dattagupta, R. Ghosh and J. Singh, 1999, "Magneto-optic piston effect", Physical 
Review Letters, 83, 71 0-71 3. 

S. Dattagupta, 1999, "A model magnetic glass", Indian Journal of Physics, 73(s), No. 
1, 141-150. 

J. Singh, R. Ghosh and S. Dattagupta, 2000,"0ptic:al Hall Effect", Phys. Rev. A, 61, 
NO. 2,025402-025404. 

D. Gangopadhyay and S. Sengupta, 1999, "Duality lnvariance of Cosmological 
Solutions with Torsion", Int. Jour. Mod. Phys. A14, 4953-4966. 



G. Gangopadhyay, S. Ghosal and Y. Tanimura, 1999, "A thermal bath induced new 
resonances in linear arid nonlinear spectra of a two-level system". Chem Phys.. 
242,367. 

G. Gangopadhyay, 1999, "An operator approach to the constri~ction of generating 
function of a molecule", J. Phys. A. Ma tt7. a7d Gerir., 32, L44 1 . 

Partha Guha, 1999, ":-functions of AKS hierarc~hy and twlstor correspondcnces' 
Reviews in Mathematic;al Physlm I C! . 98 1-1 000. 

Partha Guha, 1999, Quest for Universal Integrable Model (with M~kha~l  Ol~h; t~et~k; / r  
Journal of Nonlinear Mathematical Physics 6.  n0.3. 273-293. 
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PART B 



BUDGET SUMMARY 1999-2000 

The funds come from the Department of Science & Technology, New Delhi. The following 
is the summary of the budget estimates for the year 1999-2000. 

FIG. IN LAKHS 
- 

Actuals Budget Estimate Revised Estimate 
1998-99 1999-2000 1999-2000 

Non-Plan 

Plan 

Total 

* Sanctioned by DST Rs.250 lakhs, Non-Plan Rs.33 lakhs and released as under : 

Non Plan 

1. Sanction Letter No. AI/SNB/003/99 dated 08.04.99 Rs. 5.00 lakhs 

2. Sanction Letter No. AI/SNB/003/99 dated 24.05.99 Rs. 11 .OO lakhs 

3. Sanction Letter No. AllSNB/003/99 dated 22.09.99 Rs. 8.00 lakhs 

4. Sanction Letter No. AI/SNB/003/99 dated 24.02.2000 Rs. 9.00 lakhs 

Rs. 33.00 lakhs 

Plan 

1. Sanction Letter No. AI/SNB/003/99 dated 26.04.99 Rs. 41.00 lakhs 

2. Sanction Letter No. AI/SNB1003/99 dated 24.05.99 Rs. 84.00 lakhs 

3. Sanction Letter No. AI/SNB/003/99 dated 22.09.99 Rs. 63.00 lakhs 

4. Sanction Letter No. AI/SNB/003/99 dated 06.03.2000 Rs. 62.00 lakhs 

Rs.250.00 lakhs 

TOTAL Rs.283.00 lakhs 



AUDITOR'S REPORT TO THE GOVERNING BODY 

We have audited the Balance Sheet of Satyendra Nath Bose National Centre for Basic 
Sciences as at 31St March 2000, and also the annexed Income & Expenditure Account and 
Receipt & Payment Account for the year ended on that date and report that : 

We have obtained all information and explanations and to the best of our knowledge 
and belief were necessary for the purpose of our audit. 

The Balance Sheet and the lncome & Expenditure Account and Receipt & Payment 
Account dealt with by the report are in agreement with the books of account. 

In our opinion and to the best of our information and according to the explanation 
given to us, the statement together with the schedules attached and read with the 
Accounting Policies and Notes thereon, give a true and fair view : 

i) in the case of Balance Sheet of the state of affairs as at 3ISt March, 2000; and 

ii) in the case of the lncome & Expenditure Account of the Surplus for General 
Fund and Deficit for Project Fund for the year ended on that date. 

for Dutta Sarkar & Co. 
Charfered Accountants 

Calcutta : 20.07.2000 
Sdl- K. M. ROY 

Partner 



S. N. BOSE NATIONAL CENTRE 
Block JD, Sector I l l ,  Salt Lake, 

BALANCE SHEET AS AT 
-- 

As at  31 0339  FUNDS & LIABILITIES Schedule Amount Amount 

(Rs.1 -- (Rs-I (Rs-) 

Capital Fund 
Balance as per last account 
Add: Grant-in-Aid received from 
Govt. of India for non-recurring 
expenditure 

General Fund 
Balance as per last amunt  
Add: (Less) Excess of Income/ 
over Expenditure/ 
for the year transferred 
from lncome & Expenditure Account 

Other Funds 

Gratuity IFund 

Ploject  Fund 

Balance as per last account 
Less: Excess of expenditure over 
income for the year 
transferred from income & 
Expenditure 

Surrent Liabilities & Provisions 
Current Liabilities 
Liabilities for expenses 
Other Liabilities 
Deposits from Contractors 
Sundry Creditor for Capital Exp. 
Liability for expenses (Project) 
Provision 

Provision for Adhoc Bonus 
Provident Fund 

Notes On Accounts - Schedule 17 
The Schedule referred to above form 
an integral part of the Balance Sheet 

Calcutta : 20.7.2000 

In terms of our attached report of even date 
For Dutta Sarkar & Co. 
Chartered Accountants 

Sdi- K.M. ROY 
Partner 



FOR BASIC SCIENCES 
Calcutta - 700 098 

31ST MARCH 2000 

As at 31.03.99 PROPERTY & ASSETS Schedule Amount Amount 
(Rs.1 

-- ( W  (Rs4 
Fixed Assets 

As costlcapitalised value 2 
investments 3 

General Fund lnvestment 
Fixed Deposit with Scheduled Bank 

Gratuity Fund lnvestment 
Fixed Deposit with Indian Overseas 
Bank, Salt Lake Branch 

Current Assets, Loans & Advances 

a) Current Assets 
Interest Accrued on lnvestment 
General Fund 
Gratuity Fund 

Stock of Printing & Stationery 
Stock of Books 
Stock of Engineering and Consumables 

Cash & Bank Balances 
Cash in hand 
Cash at Bank 
(with Scheduled Banks in Current Account) 

b) Loans & Advances 
Security & Other Deposits 
Advances recoverable in cash or in 

kind or for value to be received 
Advances to Suppliers & Contractors 

Nil 

Nil 

Sdl- A. Dattaswami 
Administrative Oficer (Acting) 
S.N. Bose National Centre 

for Basic Sciences 

Sdl- S. Dattagupta 
Director 

S.N. Bose National Centre 
for Basic Sciences 



S. N. BOSE NATIONAL CENTRE 
Block JD, S e c t o r  Ill, S a l t  Lake,  

INCOlME AND EXPENDITURE ACCOUNT 

- - 

Figures for the 
previous year 

Project General EXPENDITURE 
Account Account 

Project General 
Schedule Account Account 

Salaries & Allowances 
and Employees' Benefits 

Other Expenses 
Maintenance Expenses 

Stipend to CSlR Fellows 

Travel 

Contingency & Raw Materials 

Audit Fee 

Refund of Grant-in Aid 
Guest House Rent 

Excess of lncome over Expenditure 
for the year carried down 

Notes on Account - Schedule 11 

Excess of Expenditure over lncome 
for the year brought down 
Adjustment relating to prior period 
Excess of lncome over Expenditure 
transferred to Balance Sheet1 
General Fund 

The Schedule referred to above form an 
integral part of lncome & Expenditure AIC 

Calcutta : 20.07.2000 

In terms of our attached report of even date 
For Dutta Sarkar & Co. 
Chartered Accountants 

Sdl- K.M. ROY 
Partner 



FOR BASIC SCIENCES 
Calcutta - 700 098 

FOR THE YEAR ENDED 31ST MARCH 2000 

Figures for the 
previous year 

- - -- - - 

Project General INCOME Project General 
Account Account Schedule Account Account 

W.) (W -- (Rs.1 (Rs.1 
Grant-in-Aid received : 

3966000 Non-Plan 

16000000 Plan 

Miscellaneous Grant Received : 

For Projects 

For CSlR Fellows 

Other 

246834 Miscellaneous Income 

2541 636 Interest on Fixed Deposit 

Excess of Expenditure over lncome 
for the year carried down 

'1 78 1446 2359205 Excess of Income over Expenditure 
for the year brought down 

34872 Adjustment relating to prior period 

Excess of Expenditure over lncome 

-- transferred to Balance Sheet 
1781446 2394077 

. - .... - -- - -. - - -. .- - 

Sdl- A. Dattaswami 
Administrative Oficer (Acting) 
S.N. Bose National Centre 

for Basic Sciences 

Sdl- S. Dattagupta 
Director 

S.N. Bose National Centre 
for Basic Sciences 



S. N. BOSE NATIONAL CENTRE FOR BASIC SCIENCES 
Block JD, Sector Ill, Salt Lake, Calcutta - 700 098 

SCHEDULE - I 

PROJECT FUND 

Project Superconductivity 

Quantum Transmittance 

Numerical Studies of Transitions 

Probing the Foundations ...... Theory 

Theoretical High Energy Physics 

University of Warwick 

Quasi Periodic Oscillations 

Analytical and Numerical Studies 

Creation of a Space Astronomy 

Exploring Self Organised Criticly 

Fundamental Aspects of Quantum 

Organising Resources 

Project CSlR 

Preparation of Monograph 

31st March 31st March 
2000 1999 

- (W (Rs4 

459 149 

462470 

383670 

794932 

389501 

203050 

90000 

-154512 

Nil 

602098 

337706 

490000 

795682 

4262 16 

Nil 

Nil 

-60918 

43994 



S. N. BOSE NATIONAL CENTRE FOR BASIC SCIENCES 
Block JD, Sector Ill, Salt Lake, Calcutta - 700 098 

SCHEDULE - 2 

FIXED ASSETS 
Balance 
as on 

31/03/99 

( W  
a) General Account 

Office Equipment 
Guest House Furniture 
Small Equipment 
Books & Journals 
Director's Research Equipment 
Boundary Wall 
Computer & Accessories 
Construction of Building 
Computer 
Campus Land 
Air Condition Machineriy 
Campus Beautification 
Office Vehicle 
U P S  
Acad. Staff Research Equipment 
Lbirary Computer 
Furniture & Fixtures 
EPABX System 
Open Office System 
Installation of Computer 

b) Projects Account 
Equipment 
Books & Periodicals 
Furniture & Fixture 

TOTAL (a) + (b) 

---- 
Additions Adjustment Balance 
during the during the as on 

Year year 31/03/2000 



S. N. BOSE NATIONAL CENTRE FOR BASIC SCIENCES 
Block JD, Sector Ill, Salt Lake, Calcutta - 700 098 

SCHEDULE - 3 
- - -- - -- - 

31st March 31st March 
2000 1999 

GENERAL FUND INVESTMENT 

Fixed Deposit with : 

a) Indian Overseas Bank 
Salt Lake Branch, Calcutta 

b) United Bank of lndia 
Mayukh Bhawan Branch, Calcutta 

SCHEDULE - 4 
A -- -- - - - -- 

31st March 31st March 
2000 1999 

CASH ANDBANKBALANCE 

Cash at Bank with Scheduled 
Bank in Current Account 

a) lndian Overseas Bank 
Salt Lake Branch, Calcutta 

General Fund Account 
Project Fund Account 

b) United Bank of lndia 
Mayukh Bhawan Branch, Calcutta 

General Fund Account 



S. N. BOSE NATIONAL CENTRE FOR BASIC SCIENCES 
Block JC), Sector I l l ,  Salt Lake, Calcutta - 700 098 

SCHEDULE - 5 

LOANS & ADVANCES 

Advance to R.C. Das 

Advance to S.K. Biswas 

Conveyance Advance (Plan) 

Conveyance Advance (Non Plan j 

House Building Advance 

Recoverable Insurance 

Recoverable Expenses 

Prepaid Expenses 

Staff Advance 

Advance against LTC 

Festival Advance 

Advance - S.K. Manna 

Employee's Income Tax 

31st March 
2000 

( W  

31st March 
1999 

(W 

Nil 

3000 

11 3000 

67075 

500000 

499 

10000 

360331 

20690 

3106 

55340 

4500 

2952 

455 

Nil 

Nil 

Nil 

Nil 

Nil 

10000 

705895 

14660 

9887 

2740 

4500 

2952 

Project Account 



S. N. BOSE NATIONAL CENTRE FOR BASIC SCIENCES 

SCHEDULE - 6 

Block JD, Sector Ill, Salt Lake, Calcutta - 700 098 

SALARIES & ALLOWANCES AND EMPLOYEES BENEFITS 

Salary and Allowances 
Non- Plan 
Plan 
Back salary 
Temporary Status 

Wages - Casual Labour 
Employer's Contribution to PF 

Plan 
Non- Plan 
Temporary Status 

Medical Expenses 
Plan 
Non-Plan 
Temporary Status 

Adhoc Bonus 
Plan 
Non-Plan 
Temporary Status 

Leave Travel Concession 
Plan 
Non-Plan 

Provision for Gratuity 
Plan 
Non-Plan 

Gratuity Contribution 
Pension Contribution 
Leave Salary 

Plan 
Non-Plan 

Interest on PF (Deficit) 
Plan 
Non-Plan 

31st March 
2000 

(Rs4 

PROJECTS ACCOUNTS 

Salary & Allowances 

31st March 
1999 

(Rs.) 

7639683 
48481 3 

379061 

229496 

3991 5 

91 756 

531010 

2901 30 

721 84 



S. N. BOSE NATIONAL CENTRE FOR BASIC SCIENCES 
Block JD, Sector Ill, Salt Lake, Calcutta - 700 098 

SCHEDULE - 7 

OTHEREXPENSES 

Electricity Charges 
Hire Charges of Transport 
Misc. Expenses 
Printing & Stationery 
Postage & Telegrams 
Insurance 
Telephone & Trunk Calls 
TNDA to Non-Academic Staff 
TNDA to Academic Staff (India) 
TNDA to Academic Staff (Abroad) 
Meeting Expenses 
Bank Charges 
Seminar & Other Academic Expenses 
Visiting Member Fellowship (Non-Plan) 
Director Research Expenses 
Academic Staff Research Expenses 
Publication of Seminar Proceedings 
Library Expenses 
TNDA to TPSC Speakers 
E-Mail 
Municipal Tax 
Consultation Fees 
Rent for Director's Premises 
Hostel Accom. Charges 
Internet Charges 
Furnishing Accomm. of Visiting Scientist 
SNBNCBS Fellows 
Legal Expenses 
Visiting Scientist (Plan) 
Education Programme 
Loss on Sale of discarded car 
Statphys - 111 
Campus Beautification 
Winter Institute 

PROJECT ACCOUNTS 

Bank Charges 
Postage & Telegrams 

31st March 
2000 
(Rs.1 

31st March 
1999 
(Rs4 

31 95587 
551521 
413512 
412800 
94648 
1646 

214310 
I3800 
64436 
142114 
344205 
I6653 

11 95505 
8332 

Nil 
106227 
25000 
6460 

929650 
3050 

285290 
301441 
122000 
171 562 
432813 
143681 
13320 
22633 
473731 
54633 
63894 

Nil 
Nil 

385816 

25361 55 
238784 
170249 
234488 
88729 
2639 

289869 
31 32 

11 0786 
195278 
148665 
27248 
590239 
43910 
21564 
101101 
37058 
35599 
792084 
100068 
275363 

Nil 
Nil 
Nil 

587500 
66307 

Nil 
456572 
721 957 

Nil 
Nil 

276932 
108188 

Nil 

8260464 

I2762 
Nil 



S. N. BOSE NATIONAL CENTRE FOR BASIC SCIENCES 
Block JD, Sector ill, Salt Lake. Calcutta - 700 098 

SCHEDULE - 8 

MAINTENANCE EXPENSES 

Repars to Equlprnent 

Car Malntenance 

Office Maintenance 

Computer Maintenance 

POL 

Marntenance of Iron Removal Plant 

B ~ ; l i d ~ ~ g  Ma~ritenance 

Securl:): blalntenance 

Electrical Malntenance 

A.C. Maintenance (Guest House) 

A.C. Maintenance (Central) 

A.C. Maintenance (Computer Room) 

UPS Maintenance 

EPABX Maintenance 

Lift Maintenance 

Fire Alarm Maintenance 

Canteen Maintenance 

- . . - -. - - 

31st March 
2000 

31st March 
,1999 

(Rs.) 

17268 

41811 

83847 

485094 

51 399 

70367 

.2 I 828 

40731 2 

572770 

66369 

283169 

137282 

94293 

48757 

64294 

Nil 

20893 

Project Accounts: 

Computer Maintenance 



S. N. BOSE NATIONAL CENTRE FOR BASIC SCIENCES 
Block JD, Sector Ill, Salt Lake, Calcutta - 700 098 

SCHEDULE - 9 

MISCELLANEOUS INCOME 

Income from Guest House 

Profit on Sale of Books 

Other Receipts 

Hostel Charges 

Realisation against lost book 

Recovery of Electricity 

Sale of Tender Paper 

Canteen Coupon (Recovery) 

Transport (Recovery) 

Licence Fee 

Seminar room rent 

Contribution from Statphys-Ill 

Income from Registration Fees 

31 st March 
2000 

(Rs.) 

31st March 
1999 

( W  

151 740 

Nil 

7631 

401 73 

Nil 

631 

4700 

11 2449 

14300 

1664 

4500 

Nil 

Nil 

144540 

200 

5 

14112 

1247 

Nil 

Nil 

Nil 

Nil 

Nil 

1000 

80000 

5730 



S. N. BOSE NATIONAL CENTRE FOR BASIC SCIENCES 
Block JD, Sector Ill, Salt Lake, Calcutta - 700 098 

SCHEDULE - 10 

DEBIT CREDIT 

For the Year For the Year For the Year For the Year 
ended ended ended ended 

31/03/2000 31 /03/1 999 3110312000 31/03/1999 

PRIOR PERIOD ADJUSTMENT A/C 

Printing & Stationery 

Electrical Maintenance 

Rent for Leasehold land 

Adhoc Bonus 

Casual Labour 

Electricity Charges 

Audit Fees (Certification) 

Seminar & Other Academic Expenses 

L T C  

A.C. (Central) Maintenance 

Building Maintenance 

Refund of Contribution to Seminar 



S. N. BOSE NATIONAL CENTRE FOR BASIC SCIENCES 
Block JD, Sector Ill, Salt Lake, Calcutta - 700 098 

SCHEDULE - 11 

Notes on Accounts 

Significant Accounting Policies : 

Fixed Assets are stated at historical cost including amount payable on account 
of arbitration award. No depreciation is provided on fixed asset. 

Construction of Building Account is debited on passing of the running account 
bills of the contractors after adjustment of advance paid, if any. 

Assets purchased for Projects out of grant of the Govt. of lndia are shown 
separately in the Balance Sheet. On completion of the projects, Govt. of lndia 
has the discretion to gift the assets to the Centre or transfer such assets to any 
other institute as considered appropriate. 

Grants from the Department of Science &. Technology, Govt. of lndia are 
accounted for on cash basis. 

Leave Encashment is accounted for on cash basis. 

Gratuity is estimated on the basis of guidelines of Central Govt. 

Stock of Publication (S.N. Bose: The Man and His Work, Vol. I & II) are valued 
at discounted price as per GB resolution. 

Physical verification of the movable fixed assets of the Centre was last done in 
1997-98. Accordingly, adjustments for discrepancies, if any has not been effected. 

Consequent upon the order of the Hon'ble Calcutta High Court, the Police authorities 
seized all the files and papers relating to construction of the buildings of the Centre 
and as such the relevant records are not presently available. 

Necessary adjustments for equipment gifted has not been done. 

Recovery of Licence Fee and Electricity charges from allotees of staff quarters has 
been effected from December 1999 & March 2000 respectively. 

Previous year's figures has been regrouped and rearranged wherever necessary. 



S. N. BOSE NATIONAL CENTRE 
Block JD, Sector Ill, Salt Lake, 

RECEIPT AND PAYMENT ACCOUNT 

pp 

Figures for the previous year 

Project General R E C E I P T  Project General 
Account Account Account Account 

(Rs4 (Rs4 -- (Rs-1 (W 

O p e n i ~ g  Cash & Bank Balance 

3;!6 1268 Indian Overseas Bank 

-275800 United Bank of lndia 

36261 Cash in hand 

Grants-in-Aid 

16000000 For Plan Expenditure 

3966000 For Non-Plan Expenditure 

Misc. Grant-in-Aid 

For CSlR Fellows 

For Projects 

Others 

Encashment of Fixed Deposits 

1 ()I 7452 Indian Overseas Bank 

33531 57 United Bank of lndia 

Deposit from Contractors - E. Money 

Recovtxy of Advance from Suppliers 



FOR BASIC SCIENCES 
Calcutta - 700 098 
FOR THE YEAR ENDED 31ST MARCH 2000 

- 
Figures for the previous year 

Project General P A Y M E N T  Project 
Account Account Account 

(Rs4 (RsJ 
-- 

(Rs-1 

Salaries, Allowances & Employees Benefits 
7466547 Salary & Allowances 
484814 Wages 
408227 Employer's Contribution to PF 
155409 Medical Expenses 
4 1 3 1 7 Leave Travel Concession 

225803 Leave Salary 
30237 Adhoc Bonus 

Pension Contribution 
Gratuity Contribution 
Other Expenditure 

1 2897 1 1 Electricity Charges 
231 250 Hire Charges of Transport 
21 6 179 Miscellaneous Expenses 
196382 Printing and Stationary 
88729 Postage and Telegrams 

3490 insurance 
336689 Telephone and Trunk Calls 

3 1 32 TNDA to Non-Academic Staff 
97540 TNDA to Academic Staff (India) 

195277 TNDA to Academic Staff (Abroad) 
Meeting Expenses 
Bank Charges 
Seminar and Other Academic Expenses 
Municipal Tax 
StatPhys Ill 
Visiting Member Fellowship 
Academic Staff Research Expenses 
Publication of Seminar Proceedings 

792084 TNDA to TPSC Speakers 
53248 E-Mail 

251 81 9 Furnishing Accom. for Visiting Scientist 
443900 Legal Expenses 
550000 Internet Charges 

General 
Account 

(Rs-1 

Winter School 



S. N. BOSE NATIONAL CENTRE 
Block JD, Sector Ill, Salt Lake, 

RECEIPT AND PAYMENT ACCOUNT 

Figures for the previous year 

Project General R E C E I P T  
Account Account 

(RsJ (Rs4 

Project General 
Account Account 

(Rs.1 (Rs.) 

Deposits and Adjustable Rent Received 

15000 Deposits from K. Mondal 

Deposits from M. Mathur 

Deposits from S. Banerjee 

Deposits from S.S. Manna 

Deposits from A. Mohari 

Miscellaneous lncome 

140750 Income from Guest House 

Sale Proceeds of discarded car 

8200 Sale of Books 

5 Other Receipts 

Sale of tender paper 

11000 Recoverable (Sale of Books) 

324097 Interest: from Fixed Deposits 

Received from Project Account 



FOR BASIC SCIENCES 
Calcutta - 700 098 
FOR THE YEAR ENDED 31ST MARCH 2000 (Contd) 

Figures for the previous year 
-- 

Project General PAYMENT 
Account Account 

Ws.1 w . 1  

Project General 
Account Account 

(Rs.) (Rs.1 

Maintenance Expenses 
Lift Maintenance 
AC Maintenance (G.H.) 
Repairs to Equipment 
Car Maintenance 
Office Maintenance 
Computer Maintenance 
POL 
Building Maintenance 
Security Maintenance 
Maintenance of Iron Removal Plant 
UPS Maintenance 
Electrical Maintenance 
EPABX Maintencnce 
Canteen Maintenance 
AC Maintenance (Central) 
Fire Alarm Maintenance 
AC Maintenance (Computer) 

Library Books 
Library Journals 
Equipment 
Small Equipment 
Office Equipment 
Computer & Accessories 
Academic Staff Research Equipment 
Director's Research Equipment 
Land and Building 
Campus Beautification 
Construction of Buildings 

Furniture and Fixtures 
Office Furniture 
Library Almirah 
Advance to contractors & Suppliers 



S. N. BOSE NATIONAL CENTRE 
Block JD, Sector Ill, Salt Lake, 

fi!ECElPT AND PAYMENT ACCOUNT 

Figures for the previous year 
-- 

Project General R E C E I P T  Project General 
Account Account Account Account 

(Rs4 (Rs4 -- (Rs.) (Rs.) 

Received from General Fund 

5730 Income from Registration Fee 

80000 Contribution for Seminar 

1000 Seminar Room Rent 

30000 Refund of Contribution to Seminar 
9797 A. Banerjea 



FOR BASIC SCIENCES 
Calcutta - 700 098 

FOR THE YEAR ENDED 31ST' MARCH 2000 (Contd) 

Figures for the previous year 
-- 

Project General PAYMENT Project General 
Account Account Account Account 

(Rs.) (Rs.1 -- (Rs-) (Rs.) 

Other Advance 
Festival Advance 
Advance against LTC (Net) 
Staff Advance 
Misc. Advance 
Conveyance Advance 
House Building Advance 

Deposits 
Deposits for Rent 
Refund of Security Deposits 
Refund of Earnest Money 
Security Deposits 
Other Payments 
Project Accounts 
Outstanding Liabilities - Revenue 
Outstanding Liabilities - Capital 
Gratuity Fund Investment 
Payment of Taxes 
Prior Period (Net) 
Stipend to CSlR Fellows 
Travel 
Books and Periodicals 
Payment to Provident Fund (Net) 
Adjustable Rent 
Payments from Gratuity Fund 
Contingency and Raw Materials 
Equipment 
Refund of Grant-in-Aid 
Short Term Deposits with 108 (Net) 
Refundable Recoveries 
Contractor Income Tax 
Contractor Sales Tax 
Payment to NSCH 
Installation of Computer 
EPABX System 



S. N. BOSE NATIONAL CENTRE 
Block JD, Sector Ill, Salt Lake, 

Fi!ECEIPT AND PAYMENT ACCOUNT 

Figures for the previous year 
- -- -- - - -- 

Project General R E C E I P T  Project General 
Account Account 

(Rs.1 (RsJ 

Calcutta : 20.07.2000 

In terms of our attached report of even date 

For Dutta Sarkar & Co. 
Chartered Accounfants 

Sdl- K.M. Roy 
Partner 



FOR BASIC SCIENCES 
Calcutta - 700 098 
FOR THE YEAR ENDED 31Sl' MARCH 2000 (Contd) 

-- 
Figures for the previous year 

Project General PAYMENT Project General 
Account Account Account Account 

(RsJ (Rs-) (Rs.1 ( W  

Library General Expenses 
Payment to Contractors 
Office Vehicle 
Consultation Fees 
Rent for Director's Premises 
Hostel Accorn. Charges 
SNBNCBS Fellows 
Education Programme 
Closing Cash & Bank Balance 
Indian Overseas Bank 
United Bank of India 
Cash in Hand 

Sdl- A. Dattaswami 
Administrative Officer (Acting) 
S.N. Bose National Centre 

for Basic Sciences 

Sdl- S. Dattagupta 
Director 

S.N. Bose National Centre 
for Basic Sciences 



ACTION TAKEN ON AUDITOR'S COMMENTS 

The Auditor did not make any adverse comment in the Audit Report 

for the year 1999-2000. Hence, no action was contemplated. 

S. Dattagupta 

Director 



PART C 
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