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OBJECTIVES 
Thc S. N. Pose National Centre for Basic Scfencc.s was cstabllsllecl in June 1986 

as 4 I ~ ; ~ G I . C I - C ~  S C X A C ~ . ~  functionhg under t lrc tlt~ibrclla of the Department of Sclencc 
n I rcl Technology, Government of India. Its  c~bJeclfvcs arc : 

to icmier, enmurage and promote the growth of ac3vIan& studies In selected 
brancl~cs of basic scimces; 

to cbncl~~cl original research in tlieoretfcnl and mathcmattcal sciences and olhcr 
Im sic .scfeilces In frontier areas, inclurilng cl~allenglng theoretical studfcs of 
future applications; , ' 

to provide a forum lot personal cotllac?ts asld intcllcctt~al interaction among 
scicl nllsts wi thir.1 the country'ancl also bctweerl ttlcn~ arid Lscf~~ltists abroad: 

to rrtlln your~g scientists for rescarch in basic sciences. 



CONFEREXWES / WORKSHOPS SYMPOSIA 
1. Discussion Meeting-cum-Workshop in Biology (May 6- 10,1994) 

A discussian nlcctiir~g-cu~n-worl~sl~op on Tlieorics and Models in Biology was 
held at the North Easteirn Hill University, Sliillong, from 6 to 10 May, 1994. It was 
jointly sponsored by the S .  N. Bose National Centre, the Indian Academy of Sciences, 
Bangalore, and NEHU, :Shillong. Tlie number of participants was 30 comprising 
speakers, post-graduate students and active researchers. The aim of the meeting 
was two-fold : to expose pcrsons trained i11 the physical. sciences, a s  well a s  biologists, 
to concepts and issues i n  modern biology that might be amenable to theorizing or 
mathematical modelling, and to foster intense discussions on specific problems. 

Formal presenlatiorls were rnade by J. Das, P'. Sinha (Calcutta), S. Sinha 
(Hyderabad), M. K. Cliandrasliel<aran (Madurai), D. Roy, P. Noriglynrih (Slxillong), 
A. Elepfand t (Berlin), N. Bellera and V. Nanj undiah (Bangalore). 

The relative degree of  erripllasis given to theories (or models) and experiments 
varied from speaker to speaker. However, all took pains to emphasize that there 
needed to be a close interplay between the two; the reality being, of course, that this 
is not widely acl<nowledgned among biologisls. 

2. International Symposium on Spectra, Structure and Dynamics (November 
28-30, 1994) 

The S. N. Bose National Centre, in collaboration with IACS, organised a three 
day symposium on Spectra Structure and Dynamics at the M. L. Sircar Memorial 
Hall, IACS, Calcutta. Professor Sushi1 Mukl~erjee, President, LACS inaugurated the 
Symposium. Distinguished theoreticians and experirne:ntalists from all over India 
and abroad were among I he speakers of this symposium. The first S. Basu Memorial 
lecture was delivered by S. Mcweeny, Universita di F'isa. The Ripori Professorship 
lecture was delivered by M. 110, Japan. Other talks were given by I). Zhu (Inst. of 
Chemistry, China), K. Moroltuma (Emory Univ., USA), T, Kitagawa (IMS, Japan), K. 
Kayo (Keio Univ., Japan). Speakers from different parts of India included N. 
Periasamy (TIFR, Bombay), J. P. Mittal (BARC, Bo~nbay), N. Sathyamurthy (IIT, 
Kanpur), K. L. Sebastairl (Cochin Univ., Cochin), 8. K3agchi (IISc, Bangalore), and 
S. P. Bhaltacl~aryya (IACS, Calcutta). K. I<. Rollalgi-hlukherjee, R. IC. Moilra, T. N. 
Misra, P. K. Ghosh, A. K .  Scrmigrahi and C. K. Majusnder acted as  C2llairpersons. 

3. International Synrposium on Mantle Dynamics and its  elation to 
Earthquake and Vcdcanisnl (December 12- 14, 11 9194) 

Iri  collaboration wit11 llic National Acadcnly of Scler~ccs, Allahabad, the Centre 
organized an  Internatioilal Sy~nposiuxrl on Maritlc I:>yi,ianiics arid its relation l o  
Earthquake and Volca~iisln. TIE vcnuc was llie 11T IUmragpur Calcutta Centre, Salt 
Lake. The total number of registered par tici pa11 1s was 62. Tlie speakers were: 
Professor P. J. Wyllie, USA; Professor \;t' S. Fyfe, Callacia; Professor E. G. Lidiak, 
USA; Professor D. C. Prcxlall, USA;  PI-ofcssor S. Uycda, l'olryo a t ~ d  Professor K. 
Yagi, Sapporo, Japan. Prolcssor Alok Cupta, Allallabati was llic Convener. 



ProTessorM. G. K. Mcnon fix-nler President and Professor U .  S. Srivastava, President, 
Nationaf Academy of Sciences also attended the symposium. 

4. Winter School on Some Recent Development in Quantum Many Body 
Physics (December 19, 1994 - January 6, 1995:] 

Tile Winter School was jointly sponsored by the S .  N. E3a;e National Centre and the 
Jawaharlal Nehr u Cent re fcx Advanced Scientific Research, Bangalore. The venue was 
Choksi Hall, IISc Campus. 'The School was attended by scientists from XITs (Kanpur, 
Bombay & Madras), TIFR, CAT, SNBNCBS, SINP, IOP, IMSC, I[ISC, RRI, Madurai K Univ 
and others. Speakers for lhc: Long Courses were W. Kohn, B. Altshuler, L. Levy, A. J. 
Leggett, D. Vollhardt, A. K. Rajagopal, H. R. Krislma.murthy, R. Pandit and S. 
Rarnasesha. Other speakers! included : A. McDonald, T. Ciamarchi, B. S. Shastry, T. V. 
Ramakrishnan, P. Pattna.ik, D. Sen, A. Pande, S. Jain, G .  Baskaran, E. V. 
Sampathkumaran, G. Mukhopadhyay and I. Bose. There were 70 participants. 

5. Instruction Programme and Symposium on Deinsfty Functional Theory 
[February 10-17, 1995) 

This programme was organized in collaboration with the Department of 
Chemistry and the Centre of Advanced Studies in Chemisl ry of the Panjab University 
at Chandigarhduring February 10 to 17, 1995. Professor B. M. Deb was the Convener 
of the Organizing Committee. The topics for instruction included : density functfonal 
theory (DFT); momentum densities; time dependent DFT; quantum fluid dynamics; 
applications to excited slalcs, solids and liquids; and Thomas-Fermi i ~ l d  related 
models. The programme was attended by participants fmm all over India and also 
from abroad. The speakers included among others : S. P. Bhattacharyya (IACS, 
Calcutta), B. M. Dcb (Panjab University, Chandigarh), G a P,, Das (BARC, Bombay), 
S. K, Gliosh (BARC, Bombay), N. Sathyarnurthy (IIT, Kanpur), Y. Sirlgh (BHU, 
Varanasi), I. Boustani (Germany) and P. Geerlings (Belgium). 

S. N. BOSE MEMORIAL LECTURE 
The sixth S. N. Bose Memorial Lecture was delivered by Professor Virendra Singh, 

Tata Institute of Fundamental Research on 24 March, 1995, at the Mahendra La1 Sircar 
Hall, IACS. The lecture was enti tied 'High Energy Physics in India ]During the Past Decade.' 

SEMINARS ORGANIZED AT THE; CENTRE 

Ganguly, P., National Cllemical Laboratory, Pune : High. Tc Superco~nductivity 
(April 1, 4 & 5, 1994). 

De, U., Variablc Energy Cyclotron Centre, Calcutta: Review of single crystal 
growth of Bi based superconductivity (April 26, 1994). 

Sinha, S., TIFR, Bombay: Adaptive dynamics on a cllaotic lattice (May 3, 1994). 

Saha, S., National Pllysic,al Laboratory, New Delhi: Magnetic Hysteresis on high 
Tc supercox~ductors (May 24, 1994). 

Mookerjee, A., SNBNCBS, Calcutla : Many- body theory (May 1994). 





6. Malik, R. P., Bogoliubov Theore tical Laboratol-y , JINR,  DUBNA, Moscow: 
Matreosl-rka Structure in nonlinear realization of W3 -Algebra (June 7- 16, 1994). 

7, Banerjea, A., SNBNCBS, Calcutta: Numerical methods and sirnulaaons (June 1994). 

8. Mandal, K., SNBNCB, Calcutta: Seminar on hfgh Tc:: Superconductivity (June 7, 1994). 

9. Bose, S. K., SNBNCBS, Calcutta: Understanding chaos in iterative maps and 
control (July 20, 1994). 

10. Maharana, J., IOP, Bhubaneswar: High energy behaviour of scattering 
amplitudes (Aug 1 1, 1994). 

1 1. Mukhopadl~yay, G., Dept. of Physics, IIT, Bombay: Magnetic susceptibilities of 
RE-Garnets using modified BPW method (Aug 1'7, 1994). 

12. Saha, J., Dept. of Physics, Calcutta University: Monte Carlo simulation of 
cliolesteric liquid crystals (Aug 30, 1 994). 

13. De, J., Calcutta : Quantum Poincare group and ap,pfications (Sept. 5, 1994). 

14. Chaudhury, R., SNBNCBS: Highlights of Fourth International Conference on 
Superconductivity (M~s-HTSC N) held at Grenoble, France (Sept. 6, 1994). 

15. Roy, A., ISI, Calcutta: Spinon structure of space-time SL  (2,C) gauge theory and 
chiral anomaly (Sep t 1 5, 1 994). 

16. Biswas, P. P., SNBNCBS: Sinmiation projects-I (Siept 1'9, 1994). 

17. Sanyd, B., SNBNCBS: Simulation Projects-I1 (Sept 19, 1994). 

18. Basu Mallick, B., IMS, Madras: Yar~gian Algebra and tntegrable chains (Oct 20, 1994). 

1 9. Hossain, M. A., University of Dhaka, Bangladesh: 1)dHD Natural convection along 
vertical and horizontal surface with vectored mass transfer (Nov 17, 1994). 

20. Marino, Eduarcio C., Pontificia University, Catolica,, Rio di Jeneiro, Brazil: (i) 
Electrically cllarged topological excitations in a ger~er~&ation of CED (Dec 1 6, 1 994). 

2 1. ---..---- (ii) Quantum cosn~ic string (Dec 16, 1994). 

22. Kalyan Rama, S., MRI, Allahabad: Inconsistant Physics in the presence of time 
machines (Dec 26, 1994). 

23. Dey, S. K., Eastern Illinois University, Charlesville, USA: (i) Parallel 
Computations (Dec 30, 1994). 

24. - - - - - - - (ii) Indian Phil~osopliy and its impact on Mat1~e:rnatics (Dec 30, 1994). 

25. Ramaswamy, S., Mehta Research Inst, Allahabad: FQHE at finite temperature 
(Jan 5, 1995). 

26. Dasgupta, K., SNBNCBS: Possibility of x-ray laser (Feb 2 1, 1995). 

27. Ghosh, S., SNBNCBS: Negative-U properties of DX centre in A.IxGa~-x& (Feb 
23, 1995). 



Visitors a t  the Centre 

1. Dr. Susri Dipasree: Dutta, Women's College, Durgapur: visited the Centre from 
May 2 - 18, 1994, to complete the work on Reflections from a stack of layers under 
uniaxial Pre-stress;, with ProfessoreS. K. Bose. 

2. Dr. S .  Ghosh, Mehta Research Institute, Allahabad:: visited the Centre from May 
9-23, 1994 and col.laborated with Dr. S. K. Paul to complete the work on Super 
W-algebra and its nonlinear realization. 

3. Dr. R. P. Malik, Bogoliubov Theoretical Laboraitory, JINR, DWBNA, Moscow: 
visited the Centre from 7- 16 June. 

4. Dr. S, N. Biswas, LJniv of Delhi: visited the Centre (June 1994). 

5. Dr. R. Nair, NISTADS, New Delhi: visited the Centre (June 1994). 

6. Dr. A. Chatterjee, University of Hyderabad: visited the Centre during the 
summer vacation (,June- July 1994). 

7. Dr. A. Roy, Indian Statistical Institute, Calcutta joined the Centre as  a Visiting 
Scientist from October 1, 1994. 

8. Dr. B. Basu Mallick, Institute of Mathematical Sciences, Madras visited the 
Centre on October 20, 1994. 

9. Dr. M. K. Parida, Department of Physics, North Eastern Hill University, Shillong, 
visited the Centre dluring the first week of October 1994. 

1 0. Professor M. A. Hossain, Department of Mathernia tics, University of Dhaka, 
Bangladesh, visited the Centre for a week @I the second week of November, 1994. 
- - - - - - -  visited and interacted with Prof. A. Mookerjee and his students on January 
5, 1995. 

1 1. Professor S. K. Dey, Department of Mathematics, Eastern Illirxois University, 
Charlesville, USA, visited the Centre during Deccsmlber 1994. 

1 2. Professor Eduardo ('3. Marino, Pontificia University, Catolica, Rio di Jenerio, 
Brazil, visited the Centre during Dec 15- 18, 1994.. 

13. Dr. S. Kalyanan Rana, MRI, Allahabad, visited the Centreduring IEec 22-27, 1994. 

14. Dr. S. Ghosl-2, MRI, Allabahad, visited the Centre since Dec 15, 1994. 

15. Dr. S. Rarnaswamy, MRI, Allahabad, visited the Centre from Dec 19, 1994 to 
Jan 6, 1995. 

16. Dr. W. Kohn, former Director, Institute of Theoretical Physics, Santa Barbara, 
California, U. S .  A., visited the Centre on Dec 28, 12294. 

17. Professor K. Dasgupla, Texas Tech University visirled the Centre (Feb 2 1, 1995). 

18. Professor M. Shamsher Ali, Vice-Chancellor, Hkmgladesh Open University, 
Dhaka, visited the Clentre (Feb 27, 1995). 

1 9. Professor R. Chatlerjce of the University of Calgary, Canada who visited the S .  
N. Bose Centre in 1!393, published Some commenrk (con q-calculus of a harmonic 
oscillator in Phys. stat. Sol. (b) 186, 461 (1994), and thanked the Centre for its 
liospitality during 111s stay wllen it was worked out. 





RESEARCH ACTIVITIES A,T THE CENTRE 
The Centre has active groups in Physics and Applied Mathematics; some work 

in chemical and life! sciences has been done by visiting scientists and collaborators. 

A. Physics 

Electronic structure calculations for disordered alloys is one of the major 
interesting areas of research today. To have a. comparison with angle-resolved 
photoemission expex-iments, electronic structure has been calculated in reciprocal 
or k-space instead of real space. The method used is Augmented Space Recursion 
in k-space in the framework of tight binding iineev muffin tin orbital in augmented 
space analysis (LM'TO-ASA). Test run has been carried out fix disordered AgPd 
sys tern by A. MookerJee, P. Biswas and B. Sanyal, imd reasonable agreement with 
results obtained by others has been noticed. 

The basic package for the study by the electroinic: structure and phase stabilities 
of binary random alloy systems had been set up previously by A. Mookerjee, T. Saha 
and I. Dasgupta. Bascd on this, the alloy systems CuNi, AuFe and CuMn were studied 
in collaboration with M. Aliemed and A. Halder of the University of Dhaka in 
Bangladesh; they have set up the Augmented Space Recursion (ASR) package for the 
calculation of the spectral densities and momentum densities in alloys. The method 
yields complex energy bands and ftmy Fermi surfi~ces for comparison will1 positron 
annihilation and Compton scattering experiments. 

A. Banerjea, R. F'. Datta and A. Mookllcrjee liavc sc t up  a package for the .study 
of energetics of rnetallic clusters; i t  clcals wllli tlie structural part semi-enipirically 
and the energetics using both the tight binding linear muffin tin orbital (TB-LMTO) 
and the linear combination of atomic orbital (LCAO) methods. The energetics of 
clusters of Cu and ,4u atoms have been studied with regard to sizes and with 
temperature. 

A. Banerjea has been looking at the phenomenon of avalanche as  two solid 
surfaces are brought into adhesive contact, and extending earlier studies to bcc 
metals and to different surface planes. Loss' of regis try between the approaclling 
surfaces inhibits but does riot prevent avalanche; critical separation for avalanche 
varies logarithmically with tlie thickness of the approaching slabs. Along with B. S. 
Good of the NASA Lcwis Rcsearch Ccntre, USA, A. Banerjea has examined the 
stability of the probe tip in the Atomic Force Microscope (AFM) and finds that a milder 
form of avalanche is observed when an atomically sl:~arp tip approaches a sample 
surface. 

The low temperature laboratory (down to liquid nitrogen ternprature) is being 
set up by P. K. Mukhopadhyay; a susceptibility measurement procedure has been 
tested, and other nlcasuring techniques are being slet up. 

With a view to finding an explanation for the anomalies in tlie properties of the 
normal phase of the layered high Tc materials, R. Chaudhury, in c~ollaboration wit11 
B. K. Chaltravorty and M. Avigxiorl at LEPES (CNRS), Grenoble, France, has examined 
the criteria for ferrnionic bound state. They have fourld that in 2-dirnension in 



vacuum a fernlioriic bound state with zcro ccntrc-of-mass mo~nenturri can be formed 
with arbitrarily small atlractive interaction, and that the presence of a very small 
interlayer coupling requires a finite threshold value fbr interaction. In the realistic 
situation with the background of the Fcrmi sea, a finite ~ninimum value of interaction 
is required for a bourld state. The same collaboratior-I has looked for fermion pairs 
in real space in the context of negative-U Hubbard model and superconductingphase 
fluctuations in the ordered state of a layered BCS superconductor. 

P. Thakur and T. Mitra have been investigating elect.ronic transmittance in two 
coupled random dirner c: hains with vector recursion formalism, and the nature of 
extended states in the same chains by tnultifractal analysis. 

T. Mitra and A. Mookerjee have developed a forma1;ism for calculating electronic 
transmittance in ballistic systems (in mode basis). The 3-D character of leads 
attached to the sample h~ias been taken into account (1:C'I'P Preprint No. IC/95/7). 

A detailed analysis fix coriverting second class systems into first class systems 
has been done by R. Baierjee, N. Banerjee and S. C;hosh in the Harniltonian 
for~nulation of Batalin, Fradkin and Tyutin (BFT). The contact terms appearing in 
the discussions revealing the equivalence between a self dual model and the 
Maxwell -C hern-Simons tl-xcory are ixiterprc tcd as t h e  ordering ambiguities (R. 
Banerjee, H. To the and K. Ro the). Further this equiva1c:nc:e follows systematically in 
the BFT hamiltonian approach. The connection .wi t11 the usual lagrangian 
(Stueckelberg) forrnalisn~ has been elucidatcd. Contrary to claims in the literature 
(for example by Hagen), the classical Poincare covariance of a theory comprising 
fermions coupled to the non-abelian Cllcrn-Simons term is estalblished by R. 
Banerjee and B. Chaltraborty using Dirac's constraint analysis. Using the same 
analysis and thc Jordan map, they have conncctcd the Landau-Lifshitz (LL) model 
of ferrornagnetisrri wit11 a non-relativistic version of the CP' model. The gauge 
invariant and gauge fixed sectors of the latter govern, respectively, the dynamics and 
the geometry of the LL model; thus a resolution of the rnoimentum problem of the LL 
model can be given. 

R. Banerjee and N. Bsumjee have shown that implementing Bose symmetry on 
the vertices of a Feynman diagram naturally yields the 1 - cocycle that is relevant in 
'smooth bosonization'. By starting from a novel master lagrangian, bosonization in 
2 + 1 dimensions has been analyzed in a path integral approacli. The ma.ssive Tldrring 
model, to all orders in the: inverse mass, is related to a gauge theory wit11 two gauge 
fields. the usual res ulls 01 Polyakov, Dcser and Rcd 1 icli, a n d  Fradkln and Sclioposnik 
are reproduced in the low(:st order. 

S. K. Paul and S .  Ghosh (MRI) have studied the large-ti l imi t  of super Wn algebra, 
wlAc11 is the universal algebra containing all super conl~or~~ial spins (n:>2) and found 
that a nori-linear realization of super Wm aigebra is possible tluougl-L a co~~sisterit 
N=2 super Kadomtsev-Pet\riasl~vili for~nulation. A rcpresenlation of tlilis algebra can 
arise as a symmetry of some super coset model based on tlle works of Bakas, Kiritsis 
and Inarni Kanno. 



Various fermionic models with realistic static screened interactions have been 
studied in the low crlergy limit by R. Chaudhury and D. Gangopadhyay using a 
scaling procedure of I?. Shankar and J. Polchinsky. They find an unconstrained 
breakdown of fermi liquid behaviour for the electron gas in two dimensions 
interacting with a bare interaction of logarithmic form. R. Chaudhury, D. 
Gangopadhyay and S. K. Paul have used Van der Wacsrden's Colouring theorem (well 
known in combinatoric number theory) to map an antiferromagnetic spin chain with 
periodic boundary conditions to an equivalent ferromagnetic one. This mapping has 
been extended to the case with arbitrary number of calours by R. Chaudhury and 
D. Gangopadhyay. 

In N-dimensions, a metric that admits the maximum number N(N+ 1)/2 of Killing 
vectors is said to be maximally symmetric. Spaces with maximally symmetric metrics 
are homogeneous and isotropic about all points and correspond to spaces of globally 
constant curvature. A generalization of maximal symmetry when torsion is present 
has been made by D. Gangopadhyay and S. Sengupta (PC); the cur-vature has a 
contribution from the torsion, and the torsion fields are subject to constraints. They 
have shown that for a1 string moving in a background consisting of maximally 
symmetric gravity, dilalion field and second rank anti-tsymnletric tensor field, the 
O(d) x O(d) trans formalion 0x1 111e vacu uxn solu lion gives irlequivalen t solu lions tlla t 
are not maximally symmetric. In the presence of torsion, the generalized maximal 
symmetry m p  be preserved by O(d) x O(d) transformation under certain conditions. 
D. Gangopadhyay and P , Dey arc inves tjgaling the pssibili ly of finding the analogues 
of the Isgur-Wisc funclion for syslerns with more than one hcavy group in the context 
of Heavy Quark Effective Theory. 

P. Ghosh has continued his work on the foundation of Quantum theory in 
collaboration with D. Home, M. N. Sinha Roy and A. S. Majumdar. Using the 
relativistic quantum theory of bosons proposed earlier-, it  has been shown that, like 
fermions, basons also have Bolmian trajectories. (Further detafls in Research 
Projects (No, 5)). 

The micromaser is created in a process of pumping .selectively excited two-level 
Rydberg atoms into a miorowave cavity of very high Q at such a rate that one atom 
is present at any time in the cavity. In the theory of micromaser developed earlier 
(publications A. 27), the coarse grained time deviation was employed to obtain the 
steady state photon statistics; N. Nayak has been examining the validity of some 
aspects of the theory by numerical simulation. He has also considered two-photon 
micrornaser whcre tlic Rydberg atom emits two photons :simultaneously. 

C. Das, a CSIR Research Associate, has been studjlring laser plasma interaction 
plans to study thc properties of squeezed collereint number states of finite 
temperature. S. Ghosh is interested in lasers based on sexniconductors (particularly 
nitride based se~niconductors), and has been planning to sct up several spectroscopic 
techniques. 

S. Glloshal (Bhallacll~iaryya) has becn examining the mon-classical behaviour of 
phonotls in a general po1,arilon system. In lier work will1 A.  Cliatterjee (CUH) it  is 



establisl~ed that ihc probabili ly distribulion of Clx ghonoxl sybsys texn is classical at 
all temperatures, a1 though the polariton conlplex as a whole may have non-classical 
behaviour below a tliresliold temperature whose value depends on the 
pllonon-phonon coupling constant. Studying the infrared lineshape theory for a 
coupled three level syslexn, with tlic upper two levels interacting with the near 
resonant RF field, S. Ghoshal and A. Datta (SINP) find an enhancement of the 
refractive index. 

Moessbauer studies based on 6 7 ~ c  have been carried out on synthetic iron 
silicates of geopl~ysical interest prepared by A. K. Gupta (Allahabad University). 

K. Mandal has developed microcys tallinity in amorphcrus Fe 40 Ni 40 B 20 alloy 
by different kinds of heat treatment to control its anisotropy energy and other 
magnetic properties. The effect of size and exchange disorders on the critical 
behaviour of a disordered ferromagnetic Ising binary alloy has also been studied by 
him and S. K. Ghatak (IITKGP). 

In statistical mechanics, the size dislribu tion of dirlerent types of sites in two 
dimensional Abeliarl sandpile avalanches has been studied by S. Banerjee with S. 
B. Santra and I. Bose (BI). Further expansion of the activity in statistical mechanics 
is planned. 

J. Saha, a senior Research Fellow, has been developing computer programmes 
for analyzing the EPR spectrtim. Ms. Salla has formulated a mean field model for 
the phase diagram ofa series ol tnesogcrls offlexiblc rnolcculcs with a terminal pllerlyl 
ring. She has also calculated the critical indices by Wilson's recursion relations for 
the nematic-isotropic phase transition. 

Based on the work repor tcd above, some papers accepted for publicat ion are: 

Banerjea, A. : Semi-enipiricd simulations of solid surfaces and interfaces (in 
Ind. J. Pure & Appl. Phys). 

Banerjee, N., Banerjee, R. and Ghosll, S.: Quantisation of second class systems 
in the Batalin-Tyutin formalism (in Ann of Phys). 

Banerjee, N., and Banerjee, Xi. : Bose symmetry and bosox- isa at ion (in Nucl. Phys. 
B). 

Banerjee, R.: Geometry and dynamics of the Landau-Lffshitz model of 
ferromagnelism as a constrained system (in Phys. Lett. El). 

Banerjee, R. : Bosorlisalion in three-dimensional quantum fleld tlleory (in Phys. 
Lett. B). 

Banerjee, R. and Rollle, H. J.: BataUri-Fradlti11-Quth~ cnlbedding of a sclf-dual 
model and the Maxwell-Cllern-Simons theory (in Nucl. Pl~ys. B). 
Banerjee, R. and Chakraborlty, B. : Formulation ol the Landau-Lifshitz model of 
ferrornagnetisxn as a constrained dynamicai system (in Ntlcl. Phys. B). 
Basu, C. and Thakur, P. K.: Cllaracterisatio~l of the delocxiliscd states in a 
conCinuous correlated disorder model (in Pllysica A). 





9. Chakraborty, B.: Relativistic particles coupled to Chern-Shons term-revisited 
(in Annals, Phys. ). 

10. Chaudhury, R,: Schemes for the calculations alf the free energy and specific heat 
for marginal Fermii liquids in the normal and superconducting phase (in Canad. 
Jr. Phy. 73, 199'5). 

11. Ghosh, S. and Kumar, V. : Deep level transient speciroscopic study of DX Center 
in heavily doped ionirr~planted GaAs (in Solid Stat Comm). 

12. Ghoshal, S. and Cliatterjee, A. : Phonon distrib ution in a model polariton system 
(in Phys. Rev B). 

13. Hassan, S. S., Frlege, 0, M. and Nayak, N. : Off-resonant squeezed vacuum effwts 
on a driven two-lkvel atom: absorption and intensity harmonics (in J. Opt. Soc. 
Am. B). 

14. Majumdar, A. S., Das Gupta, P. and Saxena, R. P.: Baryogenesis from black hole 
evaporation (in Int. Jour. Mod. Phys. D). 

15. Mathur, M. ancl Gavai, R. V.: Universality and the deconfinement phase 
transitions in SLI(2) lat lice gauge theory (in Nut. Phys B). 

16. Mookerjee, A.: Complex systems: an introduction (in Ind. J. Phys., 1995). 

17. Nayak, N. : Influence of reservoir-induced- ii~iteractions on the one-photon 
micromaser action (in Optics Comm unicatione;). 

18. Nayak, N., Kremici, A., Thompson. B. V. and Bnllough, R. K.: Nonclassical fields 
in one- photon mkromascr action (in Proceedings of the International Workshop 
on Quantum co~rimunications and Measurements, eds, V. P. Belavnik, R. L. 
Hudson and 0. Hirota). 

19. Thakur, P. K. and Basu, C.: Existence of cross-over states in electronic 
transmittance due to delta-function potential with inhomogmeous and slowly 
varying periods (in Physica A,). 

B. Applied Mathema tics 

Broad areas of rt:searcles have been in Vibration Control (Control Tlieory), 
Geophysics and Chaotic Dynamics under the supervision of Professor Sujit K. Bose. 
A Junior ~eskarch Fellow of CSIR: Sri Ganeshchandra Gorain is working on control 
of (torsional) vibralio~i of a rectangular pancl (malerial damping included] when the 
control torque is applicable at the lioisted end only (boundixy control). The 
observability, exact controllability and stabilizab.llily of the problem have been 
established. 

In collaboration will1 Dr. Dipasrec DLI tta, Durgpaur Women's College, Durgapur 
(W.B.), earlier work 01x1 reflection of seisnlic P-wav~es from a stack of layers under 
unifroni unidireclional thrusl was invesligaled. Thiis problem relates to the seismic 
beliaviour of earth's crust during tectonic tlirus t devedopmen t. 



In Chaotic Dynamics, transformations of iterative maps are being studied, 
following Newton interations for the zeros of a function to seek alternative maps with 
decreased chaotic oscillation. Constructions have been obtained for the logistic, the 
delayed-logistic and the Henon map. 

Some earlier work on NDE (non-destruction evaluation) of Composite Laminates 
has been completed. Based on the above work the following paper has been accepted 
for publication: 

1. Dutta, D. and Bose. S. K. : Reflection of P-waves in prestressed dissipative 
layered crust (in Proc.. Math. Sc. of Ind. Acad. Sci, Bangalore). 

C. Mathematical Modelling 

Studies towards exa mixling the role of various soft particle approximation 
methods in the context of light scattering by dielectrics have been continued by S. 
K. Sharma. The scattered iintensities and the extinction efficiencies of a homogeneous 
spherioal particle were sl-udied in the S-approximatiom and were contrasted with 
those obtained in other so f t  particle approximations. A large domain of particle sizes 
and relative refractive indices was examined. Work towards obtaining approximate 
formulae in the S-appru~irnation for the scattering of light by an infinitely long 
cylinder is under progress. 

Tlae problem of transmission of electromagnetic waves in a multiparameter 
reflectionless dielectric wa- s examined. The exact phase was shown to lead to the 
eikonal phase in thc small wavclengtl~ limit. The s~nall wavelength limit also implied 
{n (r) - 1) << 1 where n(r) is the index profile of the dielectric. 

Stability aspects of a few ecological and biological systems and the evolution of 
patterns are investigated by A. Roy through simple mathematical modelling. 

To.handle large matrices, a parallel algorithm for matrix multiplication based 
on column block partitioning has been developed on the transputer systems by S. 
Banerjee. This program minimizes the storage requirement to a considerable extent. 

A numerical simulation of the tidal flow pattern in the Hooghly estuary for a ful l  
tidal cycle has been done using both sequential and parallel algoritluns by S. 
Banerjee and coworlcers. 

D. Theoretical Chemistry 

Ultrafast dynamics of molecules in the excited state and quantum optical 
processes have been studied by G. Gangopadhyay. In ,some chaotic systems with a 
few degrees of freedom, statistical mechanical considerations can still be applied; 
model system are being developed and examined. Atoms and molecules interacting 
with some external field may be stationary or nonsta tionan, systems; opti~nlzation 
techniques such as the Fourier-Grid Hanliltonian nletlmd and the simulated 
annealing methods are tiscd by P. Dutta, a CSiR Resccarcll Associate, to solve the 
Scliroedinger equation i n  both these cases. A new metlmd (Genetic algorithm) has 
also been tried. 

Based on the work the following paper has been accepted for publication : 

1. Bandyopad hyay , A. arid Gangopadhyay, G . : Population trapping in the 
Jayncs-Cummiugs moclel with a cavity Iterr nonlinearity (in J. Mod. Op). 



RESEARCH PROJECTS 
1. Electronic Structure of Random Alloys 

The project sponsored by the Department of Science and Technology, New Delhi, 
with Prof. A. Mwkerjee and collaborators at the IIT, Kanpur, was completed in May 
1994. Results have been published in Pub A 13, 25 and 29. 

2. Numerical Studies of Alloy Phase Diagram 

The project supported by DST has Prof A. MooErerjee as  principal investigator. 
Dr. G. P. Das, BARC, Bombay, is the coinvestigator. They have studied, along with 
S. Banerjee and A. Arya (BARC), the phase diagram of the alloy system NiMo with 
the Conolly-Williams Augmented Space Recursion (ASR) methods. Short range order 
has  been obtained a s  a function of temperature tllrougl~ the 
concentration-coxicentration correlation functions. This has then been 
reincorporated in the basic electronic structure calculated through the Augmented 
space iechniques. The aim is to study the alloy systems NiPb, NiPd and NiCr 
sys temaiically . 
3, Activitiqs of VECC and SNBNCBS on High Tc Superconductivity and 

Extension to Low Temperature Superconductcors 

The project is sponsored by the National Superc:onductivity Programme (NSP) 
as a collaborative effort by the S. N. Bosc National Centre and the Variable Energy 
Cyclotron Centre (VECC). Bi 2212, (Bi-Pb) 22112, T1 2212 and TI 2223 
supexconductors were subjected to alpha particle bombardment at the cyclotron. 
Positron annihilation studies were done on some olf them. An effort to prepare 
Hg-based oxide supercorlduclor is being made. Texlurllng phenomena in YBa2Cu307 
and 'I'l2Ba2CuO6 due to pellelization pressure and sintering have been examined by 
P.K. Mukhopadhyay and others. Excess conductivity analysis in high temperature 
superconductors has been attempted. Some results were published in Pub. A 2. 

4. Nuclear Fission and Nuclear Structure Calculation 

The Emeritus Scientkt's project sponsored by CSIR is operated by Professor M. 
K. Pal.. Calculation on the nuclear properties of nuclei far away from the stability 
curve is continuing. Based on the work, a paper has been communicated (revised in 
March 1995). 

Pal, M. K. and Chattopadhyay, S.: Antisymmetrised cluster model of ' ' ~ 1 .  

5. Probing the Foundation of Quantum Theory 

Professor P. Ghosh, Dr. D.Home (BI) and Dr. A. Datta (JU) are being supported 
by the: Department of Science and Technology; New Dell11 for carrying on this 
interdisciplinary rescarcll 011 foundation of quantum tlleory. A. S. Majumdar joined 
as Researcl~ Associa tc irl tllc project. Homc and Maj uxndar have shown that quantum 
non-local correlatior~s (in the sense of violating classi~cal realism embodying both 
locali ly and non-con lexualily) persist cven in t l~c srtong 11 lacroscopic lirni t involving 
arbitrarily large values of boll1 the number N a id  the spin j of the correlated particles. 



The possibility of violating; signal locality and u~litarity in a merger 01 quantum 
mechardcs and general relativity has been investigated by Ghosh and Majumdar. 
Some cosmological implications of the continuous sponl.aneous localization model 
and some tests for explicit odlapse models of the GRWP type and their variants and 
off-shoots are under investigation. 

6. Structure-Property Correlation i n  the  Phase Transition of 
Met allo-mesogens (liquid crystals) 
The work in this projrxt with Prof. Monisha Bose and Prof C. K. Majumdar 

commenced in June 1993. The research fellow J. Nanda left in June 1994, and Ms. 
J. Saha joined as  SRF on September 1994. EPR studies of alkyl substituted P - 
diketonates 01 Cu (CnCu) in concentrated (pure) and dilute (doped) systems show 
very different behaviour. Al. the molecular level alkyl or dkoxy substitution makes 
no difference, but in conce~n trated system, the bulky a1klox-y group affects packing; 
long range exchange effects cause columnar structure in CnCu, but short range 
effects cause a staggered lamellar structure in CnOCu. Further it has been shown 
that Eastman's contention of CaCu (CnCu) being a Heisenberg antiferromagnet at  
room ternperature is not cc~rrect. Thus though CaCu does not order even at liquid 
Helium temperatures, there is a strong exchange intera.ction in the concentrated 
system within the columnar structure leading to a single narrow asymmetric gi line. 
However, in CaOCu, due to absence of long-range exchange interaction, a complex 
hyperfine structure is obtained. Interestingly, a similar complex hyperfine structure 
is oblaincd in C8Cu and C loCu doped in corresponding palladium compounds as 
also in frozen CHCl:, solut,ion. Thus in dilute systems, not only the quadrupolar 
forbidden tra.nsitions as  in C80Cu are observed, hyperflne quartets from Cu spin 
(I=3/2) are clear1 brought out, along with the seldom oblserved hyperfine doublets 
from 6 3 ~ u  and "CU isotopes. The absence of excl~ange and dipolar interaction is 
responsible for this behaviolur. 

7. Collaborative Programme with Wawick Universit:~ 

As part of a collaborative program wit11 Prof A. K. Bhatlackiaryya, Calaysis and 
Solid State Research Laboratory, University of Warwick, Prof A. Mookerjee, Dr. A. 
Banerjea and Dr.R. P. Datta have begun calculations oil the structure and electronic 
properties of small transition metal clusters. The method chosen is equivalent crystal 
theory (J. R. Smith and A. Banerjea, Phys. Rev. Lett. 59, 2452 (1987) based on the 
universal binding energy relation (UBER, A. Banerjea and J . R. Smi 111, Pllys. Rev. 
37 6632 (1988)). Zero tempmature optimization calculations on clusters of Au, Cu 
and Ni have been pcrforxnecl. These have been extended to finite temperature using 
the Monte Carlo px-ocedurc:. Further progress through the linear combination of 
atomic orbital (LCAO) rnetlicxl, particularly thc parametrization schexne due to 
Harrison (Electronic S truc:lure and Proper ties of Solids, Dover 1980) will be 
at temp tecl . 



PUBLICATIONS 

Scientific Journals 

Bagchi, A. and Bose, S. K.: Acoustic plane wave reflection from a 'composite 
laminate: normal incidence, J. Sound & Vibration, 1994, 173(i), 43-55. 

Bandopadhyay, 5. K., Barat, P., Sen, P., De, U., De, A., Mukhopadhyay, P. K., 
Kar, S. K. and Majurndar, C .  K.: Effcct of alplia irradiation on polycrystalline 
Bi-2223 superconductor, Physica, 1994, C228, 109- 1 14. , 

Banerjea, A. and Good, B. S.: Avalanche in adhesion at bcc metal interfaces, 
Ind. J. Phys, 19!35, 69A, 105-111. 

Banerjee, N., Cihosh, S. and Banerjee, R.: Quantisation of O(N) invariant 
nonlinear sigma model in the Batalin-Tyutin formalism, Nucl. Phys., 1994, 
B417, 257-266. 

Banerjee, R.: Gauge independent analysis of O(3) nonlinear sigma model with 
Hopf and Chern-Simons terms, Nucl. Phys., 1 994, B419 [FS] 6 1 1-63 1 .  

Banerjee, R. and Cllakraborty, B. : Fractional spin and Galilean symmetry in a 
Cliern-Sirnons mattcr system, Plzys. Rev., 1994, D49, 543 1-5437. 

Banerjee, R., Rothe, H. J. and Rothe, K. D.: Batalin-Fradkin quantisation of 
axionialous cliiral gaugc tlleorics, Phys. Rev., 1994, D49, 5438-5445. 

Banerjee, R., Rot he, H. J. and Rothe, K. D.: Batalin-Fradkin quantisation of the 
unitary gauge abelian Higgs model, Nucl. Phys., 1994, B426, 129- 139. 

Banerjee, S., Santra, S. B. and Bose, I.: Size distribution of different types of 
sites in Abelian sandiple avalanclies, 2. Phys., 1 995, B96, 5'7 1-575. 

Bullougli, R. K., 'l'hornpson, B. V., Nayak, N. and Bogoliubov, N. M.: Micromaser 
cavity quantum electrodynamics : I. One and many Rydberg atoms in 
micromaser cavities; 11. fundmental theory of the micromaser, in Studies in 
Classical and Quantum Nonlinear Optics, led. Ole Ke1le.r; Nova Sciences 
Publications, Inc.; New York, 1995, pp 87- 132:. 

**  Bullougli, R. K . ,  Nayak, N. and Thonipson, 13. 'V. : Fundamental theory of tlie 
micromaser: in Recent Developments in Quantl,lm Optics, ed. H. Inguva; Plenum, 
New York, 1993, pp. 273-288. 

12. Chaudhury, R.: Stability of marginal Ferrni liclujd and its free energy formula, 
Physica C, 1994, 235-240, 2327-2328. 

13 .  Dasgupta, I., Sal-la, T. and Mookerjee, A,: An augmented space recursive method 
for the study of allloy pllase stability random binary alloys, Phy. Rev . ,  1995, BS1, 
34 13-3423. 

14. Dasgupta, I., Salla, T. and Mookerjee, A.: Stoc11a:stic resonances a t  the mobility 
edges in three dil~~ensional Anderson model, Phys. Rev., 1994, B50, 4867-4869. 



15. Datta, A., Bllatlacllar-jcc, A. K. and Mookerjce, A.: A predictive schcnlc for 
cnergies of rnctal ciusters in a light-bonding linearized mul:fin-tin orbital 
formalisnl and its application to some sirnpk rnetals, Mod. Phys. Lett., 1994, B8, 
883-888. 

16. Datta, A. and Tliakur, P. K.: The col~ercnt potentid approximation in TB LMTO 
formalism for a single band imxiel of solid, J.  ~Phys. Cond. Matt., 1994, 6, 
4707-4720. 

17. Dc, U., Pandit, V. S. and Mandal, K.: Alpha irradiation damage to specific heat 
in Thallium-22 12 anti T 1 -2223 oxide supercondullors, Ind. J. Phys. 1995, A69, 
3:7-43. 

18. Deb, B.: Gangopadhyay, G., and Ray, D. S. : Generation of a class of arbitrary 
two-mode field states in a cavity, Phys. Rev., 1995, A51, 265 1-2653. 

19. Gangopadllyay, D. : On the classical limit of some q-commutation relations, Acta 
Physica Polonica, 19'94, B25, 1053- 1064. 

20. Ghosh, P. and Home, D.: On Boson trajectories in the Bohm model, Phys. Lett., 
1994, A191 (5 & 6), 362-364. 

2 1. Ghosh, S.  and Paul, S. K.: N=2 Super Woo Algcbra arid its nonlinear realization 
tlrrough super KP fo:rmulation, Pl~ys. Letl., 1995, 1B34 1, 293-30 1.. 

22. Majumdar, A. S. Scllii, S. It., Maliajan, S., Mukllcrjce, A., Pa~icll~apakcsax~, N. 
and Saxcna, I i .  P.: R-G improved bou~lds on Higgs boson and top quark masses 
from electrowcak bal-.yogcncsis, Mod, Phys. Lett., 1994, A9, 459- 464. 

23. Mandal, K. and Ghatak, S. K.: Magnclic propcrlies (of disordered binary alloy, 
lnl. J. Mod. Phys., 1995, B9, 145-160. 

24. Mama ,  S. K., Thakur, P. K. a i d  Mookerjee, A. : Transmittance fluctuations and 
nonlinearity in random chains in the prcserlce of applied electrk fields, Phys. 
Rtzv., 1994, B50, 5740-5743. 

25. Mookerjee, A.: A first prirlciples technique for the analysis of alloy ,phase stability 
in random bonary alloys, Bull. Mat. Sci., 1995, 18, 3- 15. 

26. Mukhopadliyay, P. K. ,  Barat, P., Kar, S.K., Bandyopadhyay, S .  K. and Sen, P.: 
Unexpected bel~aviour of core materials of electrical coils a t  low temperatures, 
Cryogenics, 1994, 34(3), 24 1-243. 

27. * * Nayak, N. and Dais, D. : Theory of tllc Rydbcrg a tom one-photon micromaser, 
Phys. Rev.. 1993, A48, 2475-2479. 

* *  The above two papers, although cited in the Annual Report 1994-95, were 
published in thc ycar 1993-94. 

28. Salia, J., Nandi, B., ~Multllcrjce, P. I(. and Salla, NI.: Monte Carlc~ simulation of 
disc-like niolcc~iles wj 111 Gay-Berne type pair intera~ction potential, lnd. J. Phys., 
1995, 69A(1), 121-126. 



29. Salra, T., Dasgupla, I. and Mookcrjcc, A.: Augmcnlcd Sbace recursion approach 
to electronic structure of random binary alloys, J .  Phys. Cond. Matt., 1994, 6, 
L!245-L25 1. 

30. Sdia,  T., Dasgupla., I. and Mookcrjee, A,: An augmented space recursive 
te:clmique for the study of short ranged ordering effects in binary alloys, Phys. 
Rev.,  1994, B50, 13267- 13275. 

3 1. Sain, A. and Mookcx-jcc, A.: Scaling of resistance in the two dimensional 
Anderson tight - bo111ding model for disordered systems: effect of a random 
environment, Mod. I'hys. Lett., 1994, 8, 195-203. 

32. Sharma, S. K. and Somerford, D. J. : An analysis of'Angu1a.r Scattering functions 
for particles in niarine sedirnen ts, J. Environ Sci. Health, 1 994, A29, 1635- 1648. 

33. Sharma, S. K. and Somerford, D. J. : An approximation method for backward 
scattering of light by a soft spherical obstacle, J. Mod. Opt., 1994,4 1, 1433- 1444. 

B. Proceedings of Conferences & Symposia 

1. Randyopadllyay, S. K., Sen, P., Barat, P., Mukherjee, P. and Mandal, I<.: Analysis 
of excess conductivil,~ of a-irradiated Bi-22 12 single cx-ystal, Curr. Tr. Cond. Matt. 
Phys., SINP, Aug 9- 11, 1994, A14. 

2. Banerjee, S. : Column Block partilioxling algoritlixil fix matrix multiplication, in 
ScientffIc Applications with Transputers, 1944, 10- 17. Proc. of Indian Transputer 
Llser Group. 1994. 

3. Das, P. K., Das, R., and Chaudhuri, A. : A Co~npu tarkz,xl Braille Transcip tor for the 
Visually Handicappecl, Proc. RC-IEEE-EMBS and 14th BMESI- 1995, 3-7 - 3-8. 

4. Dasgupta, I., Saha, T., Mookerjee, A. and Chakraborti, B. : Quantum 
ti-ansmittance and resonance In the two-dimensional quantum percolation 
nmdel, AIP Conf. Proc. 1994, 286, 249-251. 

5. De, U., Mandal, K:,, Sanyal, D., Banerjee, D. and Shattacharyya, R. L.: 
Composition of Bi-22 12, (Bi, Pb)- 22 12 and (Bi, Pb)-2223 from positron life time 
measurements, DAIS Sol, St. Phys. Symp., Jaipur, Univ. of Rajasthan, 1994, 
37C, 536. 

6. Cl~osh, S., Reddg? V. R., Das, D., Chintalapudi, S. N., Gugta, A. K. and 
hlajumdar, C. K. : Fc Moessbaucr studies on syr 1 tlrctic pyroxenes, DAE Sol St. 
Phys. Symp., Jaipur, Uxiiv. of Rajasthan, Dec. 27-31, 1994, 37C, 505. 

7. Good, B. S. and Barlerjea, A.  : Monte Carlo investigaliori of AFM lip stability, 
Fall Meeting of Materials Research Society, Boston, Mass, USA, Nov 27-Dec 2, 
1994, 519. 

8. Pal, M. K.,: Sonlc problems in  nuclear structure in Perspectives in theoretical 
nuclear physics, ecl. K. S. Rao arid L. Satpatl-ry, Wiley-Eastern Ltd., 1994, 
1- 18. 



9. Sen, P., Bandyopadhyay, S .  K., Barat, P., Mukherje:e, P., Mukhopadllyay, P. K. 
and De, A:: Texturing effect on polycrystalline Bi-22 12, DAE Sol. St. Phys. 
Sy~np., Jaipur, Univ. ogf Rajasthan, Dec. 27-3 1, 19914, 37C, 328. 

Ib. Dutta, R. and Roy, A. K. (editors): Dirac and Feynman : Pioneers in Quantum 
Mechanics (Wiley Eastern Ltd. New Delhi, 1993). (Proceedings of National 
Serninar on Sixty Years of Dirac Equation held a t  Visva Bharati, Santiniketan, 
January 28-30, 1989, organized by S .  N. Bose National Centre for Basic 
Sciences, Visva Bhara ti University and the Department of Science and  
Technology, Govt. of India, New Delhi.] 

C. Miscellaneous 

1. Ghosh, P. : The Man of' Science, review of Einstein Lived here, by A. Pais (Oxford 
Univ Press). in The Stcttesman, Calcutta, Dec 17, 19194). 

2. Ghosh, P.: Quantum Tattwa, Satyen Basu 0 Einstein, Shata Barse Shraddanjali 
(Prcc. of char Bijnanir ,Jarma Satabarsha Utjapan Committee, May 14- 18, 1994, 
Barasat, 24 Parganas (North) (in Bengali). 

3. Majumdar, C. K. : Richard Phillips Feynman, In Dirczc and  Feynmcxn : Pioneers 
in Quantum Mechanics (eds. R. Dutt & A. I(. Ray, Wiley Eastern Ltd., New Delhi, 
1993) pp. 5-8. 

4. Majumdar, C. K. : Tum cultures revisited, (Book rcvicw of C. P. Sllow's Two 
Cull.ures) in The Statesman, Calcutta, August 6, 1994. 

5. Majumdar, C. K. : M. N. Salza: From the next generation, In M. N. Saha. in Historical 
Perspective (ed. J. Gupta, Thema, Calcutta 1994) pp. 226-238.' 

6. Majumdar, C. K.: Magnetism, in Physics in India: A Status Report, ed by S. S .  
J ha, Diamond J u  bike P u  bl., Indian National Science Academy, New Delhi, 1994) 
pp. 164-8. 

7. Maj umdar, C. I<. : Tlze man who never owned his cat, book review of W. Moore, 
A Lffe of Erwirt Schroedirzger (Canto distributed by Foundation Btmks) in The 
Statesman, Calculta, J a n  7, 1995. 

D. Ph. D. Thesis 

1. Basu, C. : Quantum T,rnnsmiltance in random and quasi-periodic potentials. 
Awarded Ph.D. degree from Jadavpur University (Sept 14, 1994), (Guide: Prof 
A. Mooltcrjcc). 

E. Books 

1. Chaltterjee, S. (Pricipal cdilor), Majumdar, C. K., (3hosl1, P., Chatterjee, E., 
Bandyopadhyay, S . :  S. N. Bose: Tlze Man artd His Worhr, Part I: Collected Scientific 
Papex-, 336 pagcs. 

2 . - - - - - .- - Part 11. Lifc, Lcc t ~,u-cs and Addrcsscs, Miscel lar~~eolus Pieces, 3'28 pages (S. 
N. Bose National Ccnlrc: Tor Basic Sciences, Calcutta, 1991). 



Visi ts  by Centre's Staff to attend 
Conferences, Seminars etc. 

Ba~lcrjea, A. allc:rldcd: ( i )  Workslq) on Currcx~t Trmds in Condensed Matter 
Physics, At SINP, Calcutta (Aug 8- 10, 1994). 

(ii) Fall Meeting of thc Materials Tiescarcii Society, at Boston, Massachusset ts 
(NOV 27-Dc~  1, 1994). 

(iii) Visited NASA Lewis Rcscarch Centre, Clc:vela.nd, Olllo (Nov-Dec, 1994). 

(iv) General Motors Technical Cell ter, Warren, Michigan (Nov-Dec, 1 994). 

(v) Case Western Reserve University, Cleveland, Ohio (Dec, 1994). 

(vi) Attended the 37th Solid State Physics Syrnposiurn; University of 
Rajasthan, Jaipur (Dec 26-3 1, 1994). 

Bancrjec, R.: Visilcd Heidelbcrg University for 3 months as a Humboldt Fellow 
(Feb 1-April 30, 1994). 

Banerjee, S. attended : ( i )  Worltslq~ on parallel processing at IIT, Kharagpur 
(June 27-July 1, l994). 

(ii) In ternatior 1a.l Cor lfereilcc cum Worltsliop on Current Trends in Data 
Acquisi tforl ant1 Control of Accclcrators (CTLICA), at WC!C, Calcut ta (Dec 
6-8, 1994). 

L 

(iii) Workshop 011 cornpuler Networks at IUCAA, Pune (Jan 2:- 13, 1995). 

(iv) School on Conlplcx Systcrns at IACS, Calcutta (Jan 30-F'eb 3, 1995). 

Basu Chaudhuri, 12. attended: (i) Current Trends in cox~densd Mat ter Physics, 
at  SINP, Calcutta (Aug 9- 10, 1994). 

(ii) Spectra, Structure & Dynamics, at IACS, Calcutta (Nov 28-30, 1994). 

(iii) Mantle Dynanlics & I t s  ReIation to Earthquakes & Volcanism, IIT 
(Kliaragpur) Centre, Calcutta (Dec 12- 14, 1994). 

~(iv) Lasers & Spectroscopy, IACS, Calcutta (Jan 2, 1995). 

I'v) School on Complex Systems IACS (Jan 30-Feb 3, 1995). 

(vi) Six tli S. N. Bosc Memorial Lecture on High Energy Physics in India during 
the Past Decaclc, IACS, (March 24, 1995). 

I3iswas, P. attended: (i)  Winter School on Solrnc Recent Developrner~ts in 
Quantum Many Body Physics, IISc, Bangalore (C)cc:. 19, 1994-Jan 6, 1995). 

(ii) Scl~ool on Complex Systems: An Introductic~n, IACS, Calcutta (Jan 30-Feb 
3, 1995). 

E3osc, S. K. attcrldcd : (i) Diarnorld Jubilcc Mccting' of Indian Acaderny of 
Sciences, Bangalor<: (Nov 29-Dcc 1 ,  1 994). 



(ii] Lecture by Prof. M. S. Narasimlian on Geometry and Nonlinear DUerential 
Equations, at TIFR Centre, Indian Instilute of Sciences, Bangalore (Jan 5, 1995). 

Ckakraborty, B. visited University of ~ellzi (March 1995). 

Chaudhury, R. attended: (1) Fourth International Conference on Materials m d  
Mechanisms of Superconductivi ty and High Temperature Superconductors 
(M~SHTSCIV) at Grenoble, France (July 5-9, 1994). 

(ij) Visiting Scientist at LEPES(CNRS1 in Grenobje, France under Indo-French 
collaboration on High Temperature Superconductivity (Oct 24, 1994 to 
April 29, 1995). 

Das, C. attended IPS Diamond Jubilee Symposium at IACS, Calcutta (March 
2'2-25, 1995). 

Das, Rina exhibited: (i) Computerised Parkins Brailler at the Theme Pavilion at 
CSI 1994 Exhibition at Netaji Indoor Stadium, Calcutta (Nov 21 -24, 1994). 

(ii) Attended International Conference cum Workshop on Current Trends in 
Data Acquisition and Control of Accelerators, at VECC, Calcutta (Dec 6-8, 
1994). 

(fiii) Symposium on Mantle Dynamics and its relation to Earthquake and 
Volcanism, at IIT Kharagpur Calcutta Centre (Dec 12- 14, 1994). 

(iv) First Regional Conference of the IEEE Engineering and Biology Society at 
Vigyan Bhavan, New Delld on A computcrised Braille Transcriptor for the 
Visually Handicapped (Feb 14- 18, 1995). 

(v) Attended 2-week training course on CD-FtOM & ONLINE Systems and 
Services, Organised by NISSAT, Govt. of India at R IC, Jadavpur University, 
Calcutta (Feb-March, 1995). 

Datta, R. P. attended: International Workshop on Clusters and Nano Structured 
Materials, IOP Bllubaneswar (Dec 29, 1994 to Jan 2, 1995). 

Dey, P. attended: Tenth SERC School for Theroretical High Energy Physics, at 
Banaras Hindu University (Feb 16-March 14, 19195). 

Gangopadhyay, D. attended: Workshop on Effective Field Theory and QCD at 
CTS, IISC, Bangalore (Aug 22-Sept 2, 1994). 

Ghosh, P. attended : (i) 5111 BCSPIN Summer School at Kathmandu (May 22-28, 
1994). 

(ii) 12th Young Physicists Colloquium at SINP, Calcutta (Aug 24-25, 1994) 
(Chaired one session on 25th Aug). 

(iii) Diamond Jubilee Symposium of the Ind.ian Physical Society a t  IACS, 
Calcutta (March 22-25, 1994). 

(iv) Brispllys 94 (6th APPC/ 11th AIP Congress), at Hrisbane (July 4-8, 1994). 



(v) SERC School 011  Collercrlcc and Corrclaticms in Modcrn Optics and 
Quantum Physics, at IMSC, Madras (Jan 23- Fel:, 10, 1995). 

1 5. Ghoshal, S. at terldcd l i )  Symposium on Spectra, SCruc ture and Dynamics, at 
IACS, Jadavpur, Calc~ilta (Nov 28-30, 1994). 

(ii) IPS Diamond Julbilee Sytriposiuni at IACS, Jad avpur (March 22-24, 1995). 

16. Majumdar, A. S. attended Dianiond Jr~bilce Syxnposiuni at IACS, Calcutta 
(March 22-25, 1995). 

17. Mandal, K.: Attended Conference on Current trends in Condensed Matter 
Pliysics, SlNP, Calcutta (Aug 9- 10, 1994). 

18. Mitra, T. attended Sc:llool on Complcx Systems: .An introductio~~, at IACS, 
Calculta (Jan 30-Feb 5, 1995). 

19. Mookerjec, A. attcndcc:: (i) : Worlrslloy~ on Many- Body Ti-leory, Department of 
Applied Mall~clnatics, IJnivcrsity or Calcutta (April 29, 1994). 

(ii) Network worksliop on Electronic Structure of Disordered Alloys at the 
University or Dacca ( Ju~ lc  3- 1 1, 1994). 

(iii) Workshop Group on Alloy Pllasc Stability, ICTP, Trieste (Augusl 8-19, 
1994). 

(iv) Meeting or tllc 1994 Solid States Advfsory Co~nnlittee at ICTP, Trieste 
(August 8, 1994). 

(v) Visited tlle 'l'eclmical University of Vienna, Vienna., Austria (August 22-29, 
1994). 

(vi) The Indian Science Congress, University of Jadavpur, Calcutta (January 
5, 1994). 

(vii) VIIth Worlcsllop ot L Total Energy and force Methtxis, ICTP, Trieste (January 
13-20, 19135). 

(viii) School on Colnplcx Systenis, IACS, Calcutta (January 30-February 3, 
1995). 

(ix) Presented poster in MRSI-GBM and Satellite Syrnpcsia, IIT Kharagpur 
(February 7- 10, 1995). 

(x) Visited Uliivcrsity of Dllalca, Depart~nerlt of Pl.~ysics, under the Network 
Sclmne on Alloys of ICTP, Tricste (March 1-7, 19!35). 

(xi) S. N. Bose Cente t iary Conference, Bangladesh Physical Society, Dhaka 
(March 7-8, 1 W5:t. 

(xii) IPS Diarnond Jubilee Coxifcrctlce, IACS, Calcu t la (March 23, 1995). 



20. Muklmpadllyay, P. K. visited ( i )  CA'T, Indore (April 1 1, 1994). 

(ii) Attended Workshop on Currcnt Trends in Condensed Mattcr Physics, at 
SINP, Calcutta (Aug 8- 10, 1994). 

2 1. Nayak, N. visited (i) University of Mancl~ester Ixistitu te of  Science and Technology 
a s  EPSRC (UK) Visiting Fellow (May 10-Dec 1 1, 1994). 

(ii) attended Intcsrnational Workshop 0x1 Quantum Comniunications and 
Measuremen1.s at Univcrsity of Nottingham, UK (July 11- 16, 1994). 

(ii i)  Symposium om Lasers and Spectroscopy ait IACS, Calcutta (Jan 2, 1995). 

(iv) School on Cornplcx Systems at the IACS, Calcutta (Jan 30-Feb 3, 1995). 

(v) Diamond Jubilee Sympsiurn on Physics in India: Achievements in Past 
Ten Years allti Future Projectiotis at IACS, Calcutta (March 22-24, 1995). 

22. F'aul, S. K. attended: Physics at  the Planck scale, a.t Puri, (Dec 12-21, 1994). 

23. Saha, T. attended (i) The Network Workshop on Electronic Structure of 
Disordered Alloys, 1-lniversily of Dhaka (June 3- I l ,  1994). 

(ii) Working Group on Alloy Phase Stability, ICTP, 'Trieste (August 23-29, 1994). 

24. Sanyal, B. attended: (i) Winter School on Some Recent Development in Quantum 
Many Body Physics, IISC, Bangalore (Dec 19, 1994- Jan  6, 1995). 

(ii) Scliool on Complex Systems: An Introduction, IACS, Calcutta (Jan 30-Feb 
3, 1995). 

SEMINARS/TALKS BY THE CENTRE'S STAFF 

1. Banerjea, A.: (i) Aual'tznche in adhesion at bcc mela~l surftxces, at  the Workshop on 
Current Trends in Condensed Matter Physics, SlN:P, Calcutta (Aug 8-10 , 1994). 

(ill Energies of sn~all meld clusters using the equivalent crystal theory, poster 
presented at the Workshop on Current 'Trends in Condensed Matter 
Physics, SINP, Calcutta (Aug 8- 10 1994). 

(iii) Monte-Carlo simulation ofAFM tip stcrbility, postkr presented at the Fall Meeting 
of the Materials Research Society, Boston, Massachussetts (Nov 1994). 

( iv)  Simulations of Atomic Force Microscopy, Seminar at  the General Motors 
Technical Cent re, Warren Micl~ig~an (Dec 1994). 

(v) Simulations o_l' transition metal clusters, seminar at Physics Dept. Case 
Western Reserve University, Ohio (Dec 199<4). 

(vi) Semi-empirical simulations of solid stirfaces crrzti inlerfaces, at  the 37th DAE 
Solid Stale Physics Symp, University of Rajas than, Jaipur (Dec 1994). 

2. Banerjee, R.: Constrained hurr~iltoniarr dynamics and Ets applications, at ISI, 
Clalcutta (Nov 23, 30 and Dec 7, 1994). 



3. Biswas, P.: n4ont.e Carlo Sirnulalion ofAr ktonls and study of anomalous dfiusion, 
a t  SNBNCBS, Calcutta (Sept 19, 1994). 

4. Bosc, M.: (i) The contrasling eflects of Alkyl and Alkoxy suhstihrents in the molecular 
sev-assembly of discolic Copper (I Dilcelonales, at (11c 4111 International Symposium 
c m  Molecular Elcctrcmics and Biocomputing, Goa, India (Sept 25-30, 1994). 

(ii) EPR of Alkyl Substituled Aryl diketonates oj'Cu in concentrated and  dilute 
sys ien~s ,  a t  thc 2nd National Seminar of the Indian Liquid Crystal Society, 
Itanagar, India (Dec 26-28, 1994). 

(iii) Magnetic Resonance Sludies oJ alkyl us. allcoxy substituted diketonates of 
Copper, a t  thc 1 s t  meeting of National Magnetic Resonance Society, IISC, 
Bangalore (Feb 2-3, 1995). 

(iv) Structure-property correlation in liquid crysttxlline metallomesogens, IMSC, 
Madras ( Jan  , 1995). 

5. Bose, S. K.: (i) Understanding Chaos in iterative maps and control, a t  SNBNCBS, 
Calcutta (July 20, 1994). 

(ii) Loyislic and  delayed logistic maps as Newl.on inleractions and  chaos 
reduclion, a t  IISc., Ba~igalorc (Dcc 16, 1994.). 

6. Cllaltraborty, B.: Lurzdct~~-LiJsl~tiz model of 2w I dimensional continurn 
Jor-rorr~agrzek as a gcruge_llueci version oJNon Relalivislic CP nrodel and  lhe related 
issues, a t  tlieU~~iversityofDellii(Mar-ch , 1995). 

7. C~haudhury, R.: Stability of nzarginal fermi liquid and  its. free energy formula, in 
Grerroblc, Frallcc (July 6, 1994). 

8. C;hosh, P.: (i) Tesling wave-particle duality of phoilons, a t  lACS (April 26, 1994). 

(ii) Do Bosorzs have trajectories, at IACS (April 27, 1994). 

(iii) Testing wave-particle duality, at Syracuse University (Oct 17 & 19, 1994). 

(iv) Testing waue-parlicle duality of single photon states, 
at: 

- Univcrsily o f  Adelaide (July 12, 1994); 
- Flanders University of South Australia (July 13, 1994); 
- Canberra University (July 19, 1994); 
- Syracuse Lltiiversity (Oct 18, 1994); 
- McMastcr IJniversily (Nov 1 1, 1994); 
- McGill University (Nov 16, 1994); 
- University o f  Toronto (Nov 17, 1994); 

- SINP, Calct~ tta (Dec 7,  1994). 

(v) Relalivislic qucrrzlun~ nzecharzics of bosons, all: 

- Adelaide Uiniversily (July 15. 1994): 



- Syracusc: University (Oct 1 2, 1994); 
- TIFR, Bombay (Nov 23, 1994). 

Violation oJsignal locality and unitarity in a merger of quantum nrechanics 
and general relativity, in Fu~~dalnentals of Pl lysics & Astrophysics, in 
honour of F'rokssor R. I<. Vernla at the Physical Research Laboratory 
(March 14-16, 1995). 

A populur lecture on Pcrrticle Physics, to high scl~ool studcncis at BITIM, 
Calcutta (May 2, 1994). 

Delivered a llullc (with video cassette) on S. N. Bose, at the Barasat Gocyt. 
College (Ma]? 14, 1994). 

A lecture at lhe seminar, Will the 21st  Century bring a pollution free 
world 3 Organized by PUNCH at Sisir hlancha (June 4 ,  1994). 

A lecture on [lie llfe and works oJ ProJessor S. N. Bose, organized by the 
Faculty Club, Bose Institute (June 7, 1994). 

A lecture on: The liJe and works oJProfessor S. N. Bose, in tlre conference 
"Professor Sat yendranatlr Hose : his achi&vemc~~ ts and his associa tion with 
France", organized at Alliance Franchise (June 1 4, 1994). 

Our Environment: A Synoptic View, at Shi~~atosh Mookerjee Scicncc Centre 
(Sept 10, 1994). 

The Cilizen's Role in Urban Manczgemt~itt, at Calcutta Management 
Association YScpt 13, 1994). 

9. Majumder, A. S. : ~[i) A study of higher dinzensfoncrl Clreori'es in the early urrivcr-se, 
;tt the Dep t of Pllys. & Astrophysics, University of DeXhi (Aug. 1994). 

(ii) Inflation in Kaluza-Klein theories, at the Relativity and Cosmology Research 
Centre, Jadavpur University (March 1995). 

10. Majumder, C .  K. ( i )  : Oxygen irradiation of Bi-based single crystal & 
polycrystallfne superconductors, at the Users Workshop on Materials Scicr~cc 
with High Energy Hcavy Ion Beams, NSC, New Delhi (July 1-2, 1994). 

(ii) The River: a study of Hooghly estuary problem b y  parallel processing i:? ltre 
finite element metlzod, S I N P ,  (Nov 16, 1994). 

(iii) University-Industry interaction, at the discrussions in the Pl~ysics Section 
of the Indian Science Congress, Calcutta (,Jan 5,  1995). 

11. Mandal ,  K. : (i) The eflect oJstress and annelaing on the magnetic properties of 
soft rrragnetic mczterials, at IIT, ICharagpur (June 14, 1 994). 

(ii) Alpha irradicallon studied on higlr ternpeiralure superconductors and lfze 
mugnetic pr-opertles oJ arnorptrous magnetic materials, at TIFR , Bombay, 
(March 7, 1995). 



12. ~\/loolterjcc, A. : (i) 14zeories of many electron syslerns, Department of AppLied 
Mathematics, University of Calcutta (April 29, 1994). 

(vii) 

Quantum ttze~rrg o f  many electron systems, SNBNCBS, Calcutta (eight 
lccturcs, Monday- Wcdncsday, Ma-y 1994). 

Electrorzic stru cture o f  random birzury alloys, Ikpar tmen t of Physics, 
University of I3)llalca (June 5-8, 1994). 

Augmented space recursive techniquefor the study qf ulloy electronic slructure 
of random alloys, (two lectures at ICTP, Trieste, August 14- 15, 1994). 

Design of alloys, (Plenary Lecture at ICTP, T'rieste, August 19, 1994). 

Alloy phase slability, VlIt11 Worksliop on Total Exiergy and Force Methods, 
ICTP, Trieste (January 15, 1995). 

Complex systems : an introduction, Worltsliojp on Clomplex Systems, IACS, 
Calcu t la (January 30, 1 995). 

Spirt glasses, a.l IACS, Calcuf ta (Februaly 1, 1995). 

Evolution on a r~iggedfitness landscupe: complex systems and spin glasses, 
S. N. Bose Cet 1 tenary ConTere~icc, Baiigladesll Physics Society, Dhaka 
(Marcli 8, 1995 1. 

Disorder-ecl nllolys: electronic str-~rclure, IPS C)irr?liiond Jubilcc Co~iicrelice, 
IACS, Calcutta (Marc11 23, 1995). 

13. Nayalr, N. : (i) Nonclassical fields in one-photon micromaser action, at Int. 
Workshop on Quaril.un~ Comlnurlications a i d  NIeasui-cmerits, University of 
Nottinghanl, UK (July 11, 1994). 

(ii) Validity ofeffeclive 2 level Harnillorziatz in the cmzlext of 2photon squeezing, 
at Int, Workshop on Quant Coinni & Meas, Univ. ofhlottingl~am, UK (July 
11-16, 1994). 

14. Pal, M. I<.: From nuclc?ar_/lssiort to l~eavies and superlteauies, at Atomic Energy 
Research Centrc, Dhaka, Bangladesh (Marcli 20, 1995). 

15. Sal la, J. Lunda~t-de Celmes theory of neniutic-isotro,pit: phase transition in liquid 
crystals, u series oJ lectures giver[ al Calcutta University (January 1995). 

16. Saha, T. (i) Electronic structure of alloys wiUr lattice relaxatl'on egect, The  Network 
Workshop on Electronic Structure of Disordered ALloys, at: University or Dhaka 
(June 6, 1994). 

(ii)  A~ignlenled space r-ecursive lechnicpe for Ute of alloys wiU1 o_urdiugonal disorder, 
Worltirig Group or] Alloy Pliase Stability, ICTP, Tricste ~:A~lgust 18, 1994). 

17. Sanyal, B. : Monte CarPo sinrulation in 2-d Ising and X-Y rncxlels, SNBNCRS (Sept 
19, 1994). 



THEORETICAL PHYSICS SEMINAR CIRCUIT 
The Centre con tir~uctl lo furlction as 111e coordinating ce:ntre of the  Theore tical , 

Physics Seminar Circuit (TPSC). 

The Calcutta Centre Sub-coxnrnitlee lleld a meeting of tl-le members o n  April 8, 
1994. Members reviewed the last year's programme and recommended a list of 
speakers for the next year. 

Tire Annual mceting o f  the convenors was held on 22 April, 1994 a t  the  IXrector's 
Office o n  the  Centre. Members discussed the  last year's programme, made 
recommendations to improve the  organization of the programme and  finalized a list 
of the new speakers for the year 1994-95. Members expressed great satisfaction over 
the increased gr,ant sanclioned by DST. The next TPSC: year will commence from 1 
J u n e  11994. 

Tlie Calcutta Ccrltre Sub-commillce met a t  the Director's Office of tlie Centre 
o n  15  J u n e  to select the list of category 'A' and  'B' speakers to  be invited to visit 
Calcutta during 1994-95, 

The  followirig scientists under the TPSC programme gave seminars : 

1. M. K. Parida, North Eastern Hill University, Sllilloxig: Uncertainly in gut 
predictions, a t  SlNP, Calcutta (Oct 6 ,  1994). 

2. T. Saha, SNBNCBS, Calcutta: (1) Quurrlurn trar~sn~illcrnce in two a r ~ d  three 
dimensional dlsordert-.d media, a t  IOP, Bliubanesurar, (November 16, 1994). 

(ii.) Quantum transmittance in two and  three dirncmsiorwul disordered media, a t  
Central Uriiversily of Hyderabad (Nov 18, 19194). 

(iii) Phase stability irr alloy sysierns: air augmentecl space approach, at Ceritrsfl 
University of Hyderabad (November 10, 1994 1. 

(iv) Phase stability in alloy systems: a n  augn~en~!ed space approach, a t  IMSC, 
Madras (Novernbcr 25, 1994). 

(v) Phase stability in alloy systems : an. aergrnmted space approach, at JYT, 
Iiaripur (January 19, 1995). 

(vi) Quarrlunt trunsmillance frr two and three dinrermiorzal medin, at Mkti. 
Allallabaci (Jan 21, 1995). 

3. Kiran S. Baliyan, PIIL, Allal~abad: Alornic da la  ,lor the Inlerprelaliorz c_f solar 
spectra, a t  SINP, Calcutta (Dec 14, 1994). 

4. Prakash Mathcws, IISc, Bangalorc: Plroion str-~1clure~ftlnct;ions: Tarilel photon 
mass  egecls and  Q C D  con-elations, at SINP, Calculta (Jan 4, 1995). 

5. Jaydeb Chalcraborli, IISC , Bangalorc: Dens ityJrmetiona1 theory o,l' laser induced 
fi'eezing ofcollodictl .sr.~spensfons, at IACS, Jadavpur (Jan 27, 1995). 

6. Fi.onlcsli Kaul, IMSc, Madras: Knots cmd Iirrks, a t  SNBNCBS ( J a n  19, 199?). 



7. Sudipta R. Burman, IlSc, Bangalore: Electronic: structure of non-stoichiomeb-ic 
oxides, at SNBNCBS (Feb 14, 1995). 

8. H. N. Ghosh, IOP, Hhubaneswar: Model Study qf some high Tc Superconductors, 
a t  SNBNCBS (March 27, 1995). 

9. C. S. Unnikrislman, TIFR, Bombay: (1) Grai~)itational collapse and cosmic 
censorship, a t  SINP, Calcutta (March 28, 1995),, 

(ii) Modern experimental graviation, at SNBNCIBS, Calcutta (March 29, 1995). 

10. Deepak Kumar, SPSc, JNU: Egect of decoher-ence on Bell's inequalities, at 
SNBNCBS, Calc~t  ta (March 3 1, 1995). 

EDUCATIONAL ACTIVITIES 

'The Centre's scientls ts have helped neiglibouring universities in teaching some 
special courses. Professor A. Mookerjee lectured on Solid State Physics (Special 
Paper) at the M. Sc. level at Presidency College, Calcutta, during September 
1994-February 1995. Professor C. K, Majumdar taught part of the Solid State Physics 
(Special Paper) course in Calcutta University. Dr. D. Gangopadhyay taught part of 
High Energy Physics (Special paper) of Presidency ccdlege. Dr. A. Banerjea has been 
lecturing on "Numerical Techniq tics arid Si~riulatio~:~" , "Molecular Dynamicsn, and 
"Group Theory", to researcli students at the Centre. 

LIBRARY 

The S. N. Bose National Centre Library added 7'7 and (2-donated) new books in 
1994 -95 to its collection. The teclinlcal processing of library books are being carried 
out by using a 286-MINICOMP Personal Computer, supplied with an EPSON 
FX- 1000 printer possessed by the library. Mostly, two computer softwares, the 
dBASE I11 and WordPerl'cct 5.1 are being used for various types of library work. While 
the dBASE I11 software is bcing used mainly for teclmical processing and database 
management of library books, the Wordperfect 5.1 program is being used for 
preparing Annual Report arid other wordprocessing ;activities. 

The library renewed subscription lo the following journals for the year 1994: 

A. Foreign Journals 

1.. Computer Journal 

li!. Computers in Physics (AIP) 

3. Economic Theory 

4,. Journal of Modcrn Optics 

5. Journal of Physics A: Mathematical and General 

61. Monthly Notice of Royal Society of Astrononiy 



7.. Nature 

8. Physical Review 1,c t ters 

9. Physics Lctlcrs (Section A) 

1 0 .  I31iysics Let tcrs (Section B) 

11.. Physics Rcporls 

B. Indian Journals 

1. Bulk tin of Material Scieiice 

2. Current Scicrice 

3. I ndiari Journal of' Pure & Applied Physics 

4. Journal of Astrophysics & Astronomy 

5. Journal of Bioscicmces 

6. Journal of Genetics 

7. Pramana 

8. Proc. lnd. Acad. o f  Sc. (Chemical Sciences) 

9. Proc. Ind. Acad. oI'Sc. (Earth & Planetary Seiei:lces) 

1 0. Proc. Ind. Acad. oi' Sc. (Engineering Scie11ccs)-Sadhana 

11. PI-oc. Ind. Aad. cd Sc. (Matl~ematical Sciences) 

13reprints receivcd in t I ic Iibra~y fro111 more tl~arl 25 research institu tes all over 
the world were displayed a i id preserved in the Preprint Library at DB 17, Salt Lake. 

Tlx: library offers xerox facilities on a regular basis to i ts  users during semdnars, 
synlposia and othcr acadcmic activities. Aboat 147'00 xerox copies from different 
research materials were distributed last year to the library users. 

In view of the limited subscription to foreign journals in the library, tlie library 
has sought help of the Indian National Scientific Docunientation Centre (INSDOC) 
Tor providing its users with xerox copies of papers from different foreign scientific 
periodicals. 

COMPUTER CENTRE 

Tile HP9000 systems wi 111 Printer and Plo t ter, the laser printer and f a ~ r  80386 
PC AT nlachines have provided service satisfactorily. The Quantum double drive has 
been ~ised for the Collcgc 'Teaclicrs' Training Programnlc. The Teachers' Training 
Prograrnrnc was satislactorily coxnplctcd during the last ycar. The coursc material 
covered MSDOS, GWBASIC and elelnents of WORDSTAR and FORTRAN and the 
Tcachers practised problcrn solving on the comptiler. However, thc Quant~rrn 
Worltstation, a 286- lnachi1~~ has been developing frequent problems (because it  has 
become old af cr hcavy use) and would Iiave to bc replaced. The system HP 9000 



with only 130 Megabyte nicrnory has become ovcr-loaded with the increase of tlne 
nutnbeir of scierltists; urgent expansion will be neccssaxy. 

Regular e-mail facility in the ce1111-e was extensively offered to different scientists 
as  well as  well as  visitir~g scientists by R. Das, the Systern Administrator as well as 
the Postmaster of the e-mail service. Various scientists of our centre regularly availed 
the bulletin board facility for obtaining paper abstracts in High Energy Physics group 
as well as fiTC group. It helped them in their research work. 

The trarispu ters used by S. Banerjee are working sat.isfactori1y . The system  nus st 
be upgraded, and expanded for developing extensive pa.rallc1 processing work. 

A collaborative research work with Jadavpur University was undertaken by Mrs. 
R. Das, System Administrator of the centre. The project has developed a PC-based 
system lo produce Braille plates to ease the production (of Brallle books. The Project 
BRAILESCRIPT sponsored by the Department of Elcctrt~nics, Government of India, 
with Mrs. R. Das as  a Coinvestigator is being carried out a t  the Rarnakrishna Mission 
Blind Boys' Academy, Narendrapur. The software, which has been implemented 
using a rule-based translation scheme, can be extended t.o include vernacular 
transcriptions as well involving the phonetic principle. 



CONSTRUCTION OF THE NEW CAMPUS 

Land measuring 15 acres situated in Block J D ,  Sector 111, Salt Lake, Caicutta 
was; carxnarlrcd for thc abovc purpose in phases. Thc first phase comprising of a part 
of the main building, a part of the Guest House and one block of Essential Staff 
Quarters i s  essentially over. This phase included the following : 

(a) Libray and C!omputer building: 

(b) A four storied Guest House Complex consi:;ting of forty-eight rooms; 

(c) A three storied essential staff quarter having twelve hdependent flats; 

(d) A n  unc-lerground water reservoir to cover the entire campus; 

(e) A n  overhead tank for supply of water in the entire campus; 

(0 A transforlner building; and 

(g) Paved roads linking tlle aforesaid buildings. 

Necessary infrastructural facilities are nearing completion so far as Phase 1 
oo1~truclio11 programme is co~lcerncd. The major ixnpcdirnent in this sphcre may be 
alt:ributcd to thc delay receiving power cormections. 'The shifting in the new prc~nises. 
to bc organized in phases, is likely to commence on June, 1995. 

1nf.crlinkcd wit11 t l ~ c  abovc contcxnplatcd shirtir~g is tlehirhg of some of' thc: 11ircc.l 
premises from which t lle Centre is now operating. Certain formalilics have alrcady 
been taker1 in rcspcct of the ground floor of the hired premises at DB 17, Sector I, 
Sallt Lake. 

MEETINGS OF THE VARIOUS COMMITTEES 
OF THE CENTRE 

Governing  Body 

Tllc Governing Bcdy of thc Centre held its ninth ~neeting on Thursday, 14 April, 
1994 at  the OITicc of tllc Sccrclaly, Dcpartrricnt of Scicnce and Tccllnology, Ncw 
Dcllli under the Cllaisrnansllip of Profcssor P. Ratr-ia Rao. 

Academic Programme Advisory Committee 

There was no meeting hcId during thc subject period. 

Finance Commit tee 

'rl~erc was no n1c:cting lleld during the subject period. 

C o n s t r u c t i o n  Committee 

'I'llis Comrrliltcc llcltl i t s  rliecti~lg on I 1 June, 11 994 at the Centre. 





GOVERNING BODY 

D~.rririg the pcriod under review/ report, the Governirrg Body of the Centre 
consists of tlic Sollowi~ig ~lielnbers : 

1. Profcssor P. Rarria Rao Secrelarv 
Cliairman Depar tnl enit of Science a ~ i d  

Tccllnolc~gy, Government of Ihdia, 
New Delhi. 

2. Professor S. K. Joslli Director- Gencml  
Mcmber Corincil for Scien tifrc arid Industrial 

Research, New Delhi. 

3. Prolessor Mihir Chourc~llury Indian Association for the Cultivatfon 
Mcmber of Science, Calcutta. 

4. Professor N. Multunda Indian Inst i tute of Science, 
Bangalore. Member 

5. Shri S .  B. Krislulari 
Mcxnbcr 

6. Shri N. Krisllnarnur 
Member 

7. Profcssor- C. K. Majurndar 
Member 

8. Dr. S. K. Sharrna 
Non-member secretary 
(upto 9 Feb, 1995) 

Shri Abhijit Gupla 
Non- niernber Secre tar,y 
(Sirice 10 Feb, 1995) 

Joint  Sccrelary arid Financial 
Advisor, Department of Science & 
Tccl~iiolcpy, Government of' India, 
New Delhi. 

C h i d  Secrctaty 
Govcrn~llcn l of West Bengal, 
Calcutta. 

Dircc tor 
S .  N. Bosc: Natiior~al Centre for Basic 
Seienccs, Calcutta. 

Administ rative Officer (Aclgb 
S, N. Bose National Centre for Basic 
Scicnccs, Calcutta. 

Acfniinistrative Officer 
S .  N. B O S ~  National Centre for Basic 
Science, Calcutta. 

ACADEMIC PROGRAM ADVISORY COMMITTEE 

This comrriit tee is bcing reconstituted. 

Staff of the Centre  as on March 31, 1994 

Academic 

Dr. Clianchal Kuniar Majumdar 



Dr. 
Dr. 

Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 

Dr. 
Dr. 
Dr. 
Dr. 
Dr. 

Suji t Kurrlar Boso 
Par tha Gliosll 

Abliiji t Mookcrjcc 
Subodh Kurrlar Sliar~ila 
Nilkantha Nayak 
Rabin Bancrjec 
Dcbashis Garigopadhyay 
Sannir Kuxnar Paul 
Srilekha Barierjee 

M. Malllur 
Rarijan C1laudhur:y 
Pratip Mu kllopadl y a y  
Aniitava Banerjee 
Biswajil Cliakrahor ty 

Mrs. Rixla Das 

Administrative, Technical and Auxiliary 

S l ~ r j  Abliijit G ~ i p t a  

Dr. Saxiti Gopal Basu 
Mr. Apurba Kanti Sarkar 
MI-. Sunis11 Ku~rnar Dcl) 
Mr. Sukarita Muklierjee 
Mr. 'l'apan Kuniar Sen 
MI 
Mr 
Mr 
Mr 
Mr 
Mr. 
Mr. 

Jaydccp Kar 
Rrosenj i t Tal LI kdar- 
Saxlad Kurklar SLI kla 
Santosll KLI mar SirigIi 
Gopal Chandra G l i c d ~  
13rarlip Kurilar Bosc 
P a l l l a  Cllakrabort!y 

I 

Personnel on Carnpus Construction 

MJ-. Nirmal Bhaltachar-ya 
MI-. Sanlar S u r  
MI-. Aditya Paul Choudllutry 
Scientists on Projects 
Prof. Manlo-j K~inlar  Pal 
Prof. Ma~iislia Bosc 

Prorcssor 
Pr-ofcssor /Academic Program ne 
Coorc tiria tor 

Professor 
Wcadcr 
Rcader 
Reader  
Fcllow 
Fellow 
Fellow 

Fellow 
Lecturer 
Lecturer 
Lecturer 
Post 1:)octoral Fellow 
Scicrlltific Oflicer (Computer) 

Adn~inistrative Officer 
(Siricc 10 Fc;b, 1995) 

Librarian 
Acinrinis1r.a live Assistant (Acc t.s) 
S tenographtx 
Assistail  i t (General) 
UDC 
Junior Assistarit 
Junior Assistant 
Junior' Assislant 
<Junior ,i2ssistant 
Driver 
I-lclpcr 
Hclper 

Projcct Engineer 
Sub-Assistant Engineer 
Project Assistant 

En1e1-itus Scicntist, CSIR 
Co-prirlcipal 1nvestigat.or in a 
nsrr projcc t. 



Ms. Cliaitali Basu 

Mr. Abllijil Datla 
Dr. Pr-abhal Kurnar 'Illaktrr- 
Mr. Ixidra L)asgupla 
Ms. Tanusree Salla 
Mr. Tapas Mitra 
Dr. F. Hoyclloudl~ury 
Dr. Kdyae  Mariclal 

Mr. J. Nanda 

Mr. B. Bhattacharya 

Mr. P. Biswas 

Ms. Ja,yashrec Saha 

Ms. Indrarii Basu 
Dr. Radhika Prasad Dat ta 

Dr. Pri,yyatosh Datta 
Dr. Chandra Das 

Mr. Pranlick Dcy 
Mr. Garlesh C11. Gorain 
Ms. C klharlda R a s u  Cllat~cil~uri 

Dr. Archan S .  Majumdar 

Mr. Biplab Sanyal  

Dr. Subbasis Ghosh 
Dr. Gau tarn Gangopadlyay 
Dr. Sarmislha Gllosllal 
Dr. Ashim Kuniar Roy 

Senior Kc.scrzrclr Fellow, CSIR 
(resigned on 30.9.94) 

Rescarch Scllolar 
Pool Officer, CSIR 
Senior Iioseareh Fcllow 
Senior Researcil Fellow 
Senior Rcscaxeh Fellow, CSIK 
Part Time Researcher 
Senior Research Fellow, DS?' 
Project (from Sept '94) 

Junior Researc!li Fellow, 
LIST Projcct (rcsignd on  20.7.94) 

Jurt ior R e s w  rcA Fellow, 
DST Project (resigned on 30.6.94) 

Junior Rcscarc:ll Fellow, CSIR 

Snior Research Fellow, DST 
Project (Ir-om 2.9.93) 

Junior Research Fellow (from 1.12.94) 
Researcl-1 Asociate, Univ of 
Warwiclz Prcdect (from 12.9.94) 

Rescarct I Associate,CSIR 
Resecarcl I Associate, CSiR 
(Iror rt 1 .2.95) 

Junior Research Fellow, CSIK 
J un inr Research FePlaw, CSER 
Junior Iiesearch FeUsw, CSIR 
(from 1 .f! .95) 

Researcla Associate, DST 
Project (Irorn 20.6.94) 

J u n i o r  Research Fellow, DST 
Projcct (from 1 8.7.94) 

Visiting Scienlist 
Visiting Scientist 
Visiting Scicnl ist 
Visiling Soicll tis t 



Abreviation 

BARC 

BI 

CAT 

CSIR 

cu  
CUH 

DAE: 

DST 

LACS 

ICTP 

IISC 

IIT 

IITK 

IITKGP 

IMSC 

INSA 

IOP 

IPA 

IPS 

IS1 

IUC.AA 

J N U  

J U  

MI3 I 

NASA 

NEI-JU 

NPL 

NSC: 

NSF' 

Bhabha Atomic Research Centre, Bombay 

Uosc Institutc, Calcutta 

Ce~i tre for Advcvlced Tccllrlology, I ndore 

Council of Scientific & Industrial Kcscarch 

Calcu lta University 

Central Univeristy or Hydcrabad 

Depar t~nent of Ato~nic Energy 

Departnlent of Science & Teclmology, New Dehi 

Indian Assoc. for the Cultivation of Sc!. , Calcutta 

international Centrc for T1leorctic;tl Physics, 
Tricste, Italy 

Indian I~lstitute of Scicricc, Bangalorc 

Intl ia.11 111s titu tc of Tcclmology 

Irid ian Institute of Teclinology, Kanpur 

Iild ian Institute of 'I'cchi~ology , Iiharagpur 

Institute of Mathematical Sciences, Madras 

I n d  ian National Science Academy, New Delhi 

Institute of Physics, Bhubaneswar 

Ind ian Physics Association 

11ld ian Physical Society 

Indian Statistical Ir~stit.utc, Calcutta/ Delhi 

Intcr-Univ Centrc for Astronomy & Astrophy, Pune 

Jawaharlal Neliru Urlivcrsity, Ncw Dellli 

Jaciavpur University , Calcutta 

Mcll ta Research 11isti lu tc, Allaliabad 

National Aeronautics and Spacc: Adxninlstration, USA 

North-Eastern Hill Ur livcrsi ty, SIhillong 

National Physical Laboratory, N cw Dell~i 

Nuclear Science Centre, New Dellli 

National Scicncc Foundatio~l. LISA 



RRI - - 

SfNP - - 
SLAC - - 
SNBNCBS = 

TIFR - - 
UGC - - 
mcc - - 

Presidency Collecge, Calcutta 

Karnarl Research Insti tule, Banga lore 

Salla Itlstitute of Nuclcar Physics, Calcutta 

Stadtor-d Linear Accelerator Ccntre, Calif., USA 

S.N. Uose National Centre for Basic Sciences 
Tata. Insti tu le of Ftmdarnental Rcsearcl~, Bombay 

University Grants Cornmission, New Delhi 

Variable Energy Cyclotron Centre, Calcutta 



BUDGET SUMMARY 

The funds come from the Department of Science and  Technology. The following 
is the summary of the budget estimates of tllc year 1994-95 : 

(Amount in R s  . / Lakh) 



D. I?. Sen & C o .  
CHARTERED ACCOUNTANTS 

8 12, KIRON SHANKAR ROY ROAD 
CALCUTTA 700 001 

Ph : 248-1495/248-7785 

July 1 0, 1995 

To 
The Director 
Satyendra Nath Bose National Centre for Basic Sciences 
DB- 17, Sector-I 
Salt Lake City 
Calcutta-700 064. 

We have audited the attaciied Balance Sl~eet as at 3 1st March 1995 of Satyendra 
Math Bose National Centre for Bask Sciences and the annexed Income and 
Expenditure Accourit for the year ended 3 1st March 1995. We report as follows : 

1.  a) As per Note of ~cl~eclule '0' to the Accounts depreciation oil Fixed Assets has 
neither been ascertained nor charged sirice inception. 

b) Capital Work-1x1-E'rogress has not been separately disclosed as stated vide 
Note-5 of Scliedule '0' to the an~iual accounts. 

c)  The Bye-Laws of the Centre arc pending flrial approval from the Departxnent 
of Science & Tech nology , Govermlen t of India. 

d) A s  stated vide Note 8 of Schedule '0' to the annual accounts no carlflrmation 
of balance have been obtained from parties. 

2 .  All necessary infornnation, books and records required for audit were produced 
before us. . 

3. Subject to paragraph 1 (c) above, the transactions that came to our notice were 
within the delegated powers conferred by the Bye-Laws of the Centre. 

4. Subject to Paragraphs 1 (a), l(b) and Ild) above, and to the best of our information 
and explanations givc11 to us, in our opinion, the said Balance Sheet and the 
Income arid Expenditure Accourit read together with Schedules 'A' to 'N' and the 
notes on Acc~unls attached thereto, reflect a true arid fair view. 

i) in case of Balance Sheet as to the state of affairs of the Centre as on 31st 
March 1995and 

11) in case of the Income & Expenditure Account as to tile exwss of Income over 
Expenditure for tl le year ended 3 1 st March 1 995. 

For D. P. SEN 8c CO. 
Chartered Accountants 

Abhfjtt Bandyopadhyay 
Partrier 



SAT]["kTNDFUI. NATM BOSE NATZLONU 
DB 17, SECTOR-I, 

Balance Sheet as at 
---"--- -. 

Figures for F U N D S ~  LIABILITIES Schedule 
the previous 

year 
Rs. P. Rs. 1'. 

, CAPITAL FUND : 

7,70,12,135.60 Balance as per last A /c. ;7,70,12,135.60 

Add : Grant-in-aid received fro~n 
. Govt. of India for non- 

recurring expenses 
,' 

GENERAL FUND : 

Balance as per last A/c 60,76,279.52 

Adti: Net excess of Tncolne over 
Exyenditue for the year transferred 

60,76,279.52 from It~come & Expendi t u r ~  Account 4,56,225.91 65,32,505,43 

OTHER FUNDS : 

1)  Computer Fund : 
Donation received from 
J. Buse as per last A/c  

3,OO,OOl.OO Add: Received duting the year 

2) Project Il~und : 
Balance as per last A/c  

Add: Excess of I ncolne over Expendi turc 
for the Year transferred from 

23,63,434.53 , Income & Expenditure A / c 

7,500.00 3) Library Fund (Dona lion) 

9,98,860.18 4) Employees' Provident Fund 

1,53,492.21 5)  Gratuity Fund 

- 6) Corpus Fund 

-- 
8,69,16,703.04 Carried Forward 



CENTRE FOR BASIC SCIENCES 
Salt Lake, Calcutta 700 064 
31st March, 1995 

Figures for PROPERTIES & ASSETS Schedule 
the previous 

year 
Rs.. P. Rs. P. 

FIXED ASSETS : 
At Cost / Capitalised value 

INVESTMENTS : 
1) In Short Term Deposit with 

Schedule Banks 
2) Gratuity Fund Investments : 

In Short Term Deposit with 
Schedule Bank 

3) Provident Fund Investment : 
In Short Term Deposit with 
Schedule Bank 

CURRENT ASSETS : 

1) Interest Accrued on Investments : 
a) General Fund 
b) Gratuity Fund 
c) Provident Fund 

2) Stock of Printing & Stationery 
3) Cash & Bank Balances : 

a) Cash in hand 
b) Cash at Bank 

LOANS & ADVANCES 

1) Advance to Employees from Pmvident Fund 

2) Advance to Suppliers & Contractors G 

3) Deposit for Rent H 

4) Security Deyosi ts I 

5) Advance against Expenses receivable J 

6 )  0 t her 14 dvances K 

7) Prepaid Expenses L 

Carried Forward 



Balance Sheet as at 
-------- - 

Figures for FUNDS & LIABILI'TIES Scheci ule 
the previous 

year 
RS. 1'. RS. P. 

8,69,3 6,703.04 Rrnught 1' ~ u w n  9,87;? 6,736.85 

CURRENT L, [ABILI'IPILES & PROVISIONS : 

1) Outstanding Liabilities for 
1,05,625.40 Revenue Expenditure 

39,10,5?4.21 2) Outstanding liabilities for 
Capital E>c penditure 

3,14,399,12 3) Security IJeposit fmm Contradots B 10,18,806.71 

53,168.00 4) Sundry Creditors (2  24,361.00 

40,000.00 5) Earnest h4oney fmm Contractu~s N 85,000.00 

11,'100.00 6) Provisiol.~ for Bonus to employeer; 

9,227.00 7) Provision for Rent on Lease-hold !and 

- 8) Con t ms t o d  111come Tax 

2,200.00 9) AdjusiableRent 

I ,  10) E tmployecs Professional Tax 

I I )  E~nployer's Income 'I'ax 35,201 ,013 

12) Contmctc:m' Sales Tax 

13) La ndlnrd's Incolnc Tax 

14) Oritstanding Liabilities-Project A / c  

* Notes on Accounts are separately given in Schedule '0' 
*The Schedules referred above from an integral part of the Balrlnce Sheet 
AUDITORS' REPORT 
In terms of our  port o f  even date. 

8/2, Kiron Shankar Roy Road 
Calcutta 700 00'1 
The 10th day of July, 1995 



CENTRE FOR BASIC SCIENCES 
Salt Lake, Calcutta 700 064 
31st March, 1995 

Figures for PROPERTIES & ASSETS 
the previous 

year 
Rs. P. 

Schedule 

Rs. P. 

9,13,62,996.77 Brought Down 10,03,56,939.91 

TOTAL : 

(A. Gupta) 
Administrative Officer 

(C. I<. MAJUMDAR) 
Direclor 



SATYENDRA NATH BOSE NATIONAL 
DB 17, SECTOR-I, 

Income & Expenditure Account  for 
- 

Figures for the 
previous year 

Project General 
Account Account 

Rs. P. Rs. P. 

EXPENDITURE Project General 
Account Account 

Rs. P. Rs. P. 

Salary & Allowances 2,28,516.00 
Wages 
Employer's Contribution to P.F. 
Medical Claim 
Adhoc Bonus to Employees 
Electricity Charges 
Hire Charges of Transpolrt 
Hire Charges of Generators 
Rent of Office Pretnises 
Office Contingency Expenses 
Printing & Stationery 
Repairs to Equipment 
Postage & Telegram 6,888.00 
Insurance Premium 
Telephone & Trunkcalls 
TA/DA/ to Non Academic Staff 
TA/DA/ to AcaCgxnic Staff (India) 
TA/DA/  to Academic Staff (Abroad) 
Meeting Expenses 
Bank Charges 368.20 
Car Maintenance 
Office Maintenance 
Seminar & Other Academic Expenses 
Accotnmoda t ion for visiting Scientists 
Visiting Member Fellowship 
Director Research Expenses 
Academic Staff Research Expenses 
Publication of Seminar Proceedings 
Computer Maintenance 12,000,OO 
Stipend to CSIR Fellows 2,24,919.00 
Libnry General Expenses 

Carried Fonvard 4,72,691.20 



CENTRE FOR BASIC SCIENCES 
Salt Lake, Calcutta 700 064 
the year ended 31st March, 1995 

Figures for the 
previous year 

Project Genem ;ll EXPENDITURE Project General 
Account Account Account Account 

Rs. P. Rs. P. Rs. P. Rs. P. 

Grant-in-aid Received 
Non-Plan 21,00,000.00 

Plan 36,96,750.00 

Misc. Grant-in-aid received : 
For Project 9,91,554.00 

For CSIR Fellows 3,18,953.90 

Interest on short Term Deposits 

Misc. Income 

Income from Guest House 

Registration charges for S.N. 
Bose Birth Centenary 

Contribution fmm ICTP l0r'S.N. 
Bose Birth Centenary 

Income from Seminar proceedings 

18,21,644.00 67,29,093.58 Carried Fonvard 



SATW3NDR.A NATH BOSE NATIONAL 
DB 17, SECTOR-I, 

Income & Expenditure Account for 
-- 

Figures for the 
- previous vear 
Project General EXPENDITURE Project General 

Account Account Account Account 
Rs. P, Rs. 1'. Rs, P. Rs. P, 

Brought Forward 

Provision for Gratuity 
Audit Fee 
Travel 
Contingency 6r Raw Materials 

CI eLs TA/DA to TPSC Spe, k 
E-Mail 
P O L  
Building Maintenance 
Lease Rent 
Supplies & Materials 
S.N. Bose Birth Centenary 
Furnishing Accornlnodatilon for 
visiting Scienliests 
L T C  
RSIC Charges 
Refund of Grand-in-aid 

Excess of Income over Expendi t ut-e 
for the year C / D 4,80,844.10 

1 8,21f644.00 67,29,093.58 Carried Forward 



CENTRE FOR BASIC SCIENCES 
Salt Lake, Calcutta 700 064 

the year ended 31st March, 1995 

Figures for the 
previous year 

Project General EXPENDITURE Project General 
Account Account Account Account 

Rs. P. Rs. P. Rs. P. Rs. P. 

1 8,21,644.00 67,29,093.58 Bmug ht Forward '1 3,10,507.90 66,01,452.00 

1 8,21t644.00 67,29,093.58 Carried Forward 



SATYENDM NATH BOSE NATIONAL 
DB 17, SECTOR-I, 

Income & Expenditure Account for 

Figures for the 
previous year 

Project General EXPENDITURE Project General 
Account Account Account Account 

Rs. P. Rs. P. Rs. P. Rs. P. 

13,22,21,5.56 1 6,OO,71 3.3:) Excess of Income over 
Expenditure transferred 
to General Fund 4,80,844.10 4,56,225.91 

812, Kiron Shankar Roy Road 
Calcutta 700 001 
The 10th day of July, 1995 

For D.P.SEM & CO.  
Chartered Accourr tmCs 

A. UANDYOPADHYAY 
Parher 



CENTRE FOR BASIC SCIENCES 
Salt Lake, Calcutta 700 064 
the year ended 31st March. 1995 

Figurcs Eor the 
previous year 

Pruject General EXPENDITURE Project General 
Account Account Account Account 

Rs. P. Rs. P. Rs. P, Rs. I?. 

13,22,215.56 15,99,203.33 Excess of Income over 
Expendi tuxv for the year B /F 4,80,844.10 4,53,445.91 

1,510.00 Adjustment relating to 
prior period (Sch-M) 

(A. Gupta) 
Administrative Officer 

(C.  I<, MAJUMDAA) 
Director 



SATYENDRA NATH BOSE NATIONAL 
DB 17, SECTOR-I, 

Receipts and Payments Account 

Figurvs for the 
previous year 

Project ~ e n e n i  RECEIPTS 
Account Account 

Rs. P. Rs. P. 

Project General 
Account Account 

Rs. P. Rs. P. 

OPENING C A S H  & BANK BALANCES 
Indian Overseas Rank 11,27,914.39 
United Bank of India - 
Cash in hand - 
Contribution for CVHEPIP-I1 
Festival Advance (Recovery) 

GMNT-IN-AID RECEIVED : 
For Plan Expenditure 
For Nowplan Expendi t u r ~  

MISC. GRANT-IN-AID RECEIVED : 
For CSIR Feilr~ws 3,1~,031.00 
For Projects 9,9 1,554.00 

ENCASHMENT OF SHOIZT TERM DEPOSIT : 
I O R  4 1,25,454.00 
U B I  44,77,220.00 
Earnest Money from Contractors 81,500.00 
Security Deposi Is fmn Contractors 6,84,114.59 
Recovery of Advance to 
Suppliers 7,66,504.74 
Recovery o f  Advance to 
Contractors 74,45,114.23 
Recovery of Advance to 
G hosh, Bose & Associa tts 1,00,OIi0.00 

----.- 
18,80,019.60 5,04,95,117. I 1 Carried Forward 

-- 



CENTRE FOR BASIC SCIENCES 
Salt Lake, Calcutta 700 064 
for the year ended 31st March, 1995 

----- 
Figures for the 

p r e v i o u s  year 
Prcj ec t General PAYMENTS Project General 

Account Account Account Account 
Rs. P. Rs. P. Rs. P. Rs. P. 

Salary & Allowances 
Wages (Casual) 
Employer's Contribution to 1'. F. 
Festival Advance 
Medical Claims 
Adhoc Bonus to Employees 
Electricity charges 
Hire charges of Transport 
Hire Charges of Genera tors 
Iiire charges of office Premises 
Deposi t for Rent 
Office Contingency Expenses 
Printing (Sr Stationery 
Repair of Equipment 
Postage & Telegram 
Insurance Premium 
Telephone & Trun kcalls 
E-Mail 
TA/DA to Academic Staff (Jn~dia) 
TA/DA to Academic Staff (Abroad) 79,518.50 
TA /DA to Non-Academic Staff 4,568.90 
Meeting Expenses 44,514.50 
Bank Charges 368.20 4,880.00 
Campus Beautification 47,150.00 
Constrtlction of Buildings 2,02,91,143.64 
Advance to Contractors 14,24,366.23 
Advance to Suppliers 25,467.0il 4,42,313.00 
Adhoc payment to Ghosh 
nose & Associates 2,00,000.00 
Advance to WBSEB - 

_ I _  - -  
3,21,927.67 3,Ol ,HO,W4.22 Carried Forward 



SATYlENDRA NATH BOSE NATIONAL 
DB 17, SECTOR-I, 

Receipts  and Payments  Account  

Figunts for the 
previous year 

Project Cenmil RECEIPTS 
Account Account 

Rs. P. Rs. P. 

Project General 
Account Account 

Rs. P. Rs. P. 

B roug h t Forward 24,38,509.39 
Recovery of Deposit for Rent 
Recovery from Bombay University 
Recovery Expenses for BCSPI N - 
Recovery of Insurance Pmni im 
Recovery from S. Chat terjee 

Donation Received : 
J. Bose 
Misc. Income (Income from Bose 
Centenary) 
Income from Guest House 
Registration charges for 
S N Bose Birth Centenary 
Contribution from ICTP for 
S. N. Bose Birth Centenary 
Deposit from N Nayak 
Receipts of Adjustable Rent 
Interest on short term Deposi! ts 
Income fram Seminar 
Proceedings 
Corpus Fund 

18,80,0I 9.60 5,20,92,957.61 Carried Fonvard -- 



CENTRE FOR BASIC SCIENCES 
Salt Lake, Calcutta 700 064 
for the year ended 3 1 s t  March, 1995 

Figures for the 
previous vear 

Project Genera1 PAYMENTS Project General 
~ c & u n t  Account 

Rs. P. Rs. P. 
~ c c o u n t  Account 

Rs. P. . P. 

Brought Forward 2/52/51 4.20 
Advance against LTC 
Advance to Indian Physical 
Society 
Advance to ECRA 
Advance lo Staff 61/61 9.90 
Advance to National Board of 
Higher Mathematics 
Advance to Sankho ChowdN~ury 
Car Maintenance 
Office Maintenance 
Co~nputer Maintenance 12,000.00 
Library General Expenses 
Library Furni tut-r? 
Library Books 
Library Journals 
Short Term Deposits with 10B 
Short Term Deposits with UBB 
Employees Prnvident Fund 
Seminar & Other Academic Expenses 
Accommodation for visiting 
Scientists 
Furnishing Accommodation for 
visiting Scientists 
Small Equipment 
Office Equipment 
Office Furniture 
Visiting Fellowship 
Di rec to~s'  Research Expenses 
Directors' Research Equi pments 
P O L  

Can-icd Forward 

51 



SA"X7iTENDR.A NATH BOSE NATIONAL 
DB 17, SECTOR-I, 

Receipts and Payments Account 

Figures for the 
- previous year 
Project General RECEIIYTS 

Account Account 
Rs. P. Rs. 1'. 

Project General 
Account Account 

Rs. P. Rs. P. . 

18,80,019.60 5,20,92,957.61 Brought Forward 24,38,509.39 3,59,01,182.04 
2,500.00 Library Fund (Donation) 

Corpus Fund 
31,065.00 -- Received Emm General Fund - - 

- -- Deduction of Taxes 89,413.00 
- --.. Provident Fund 45,084.00 
- -- Recovery of Advance to 

National Board of Higher 
Mathematics 3,253.00 

- -- 
l9,ll,O84.6O 5,20,95,457.61 Carried Forward -- 



CENTRE FOR BASIC SCIENCES 
Sau Lake, Calcutta 700 064 

for the year ended 31st March, 1995 
--- ---- 

F i g u ~ s  for the 
previous year 

Project General PAYMENTS Project General 
Account Account Account Account 

Rs. P. Rs. 1'. Rs. P. Rs. P. 

Brought Forward 3,32,934.10 
Academic Staff Research Expenses 
Academic Staff Research Equipment 
Publication of Seminar Proceedings 
Computer & Accessories 
Outstanding Liabilities 
u I' S 
Gratuity Fund Investment 
Refund of Securi ty Deposits 
to Con tractors 
Refund of Earnest Money t o  
Contractors 10,000.00 
TA /DA to TPSC Speake~s 
Stipend & Contingency tlo 
CSIR Fellow 2,38,514.00 
Travel 20,124 S O  
Advance for Equiplent 7,97,495.00 
Contingency & Raw Materials 1,66,999.12 
Supplies & Materials 2,395.00 
Insurance Premi urn Recoverable 
S. N. Bose Birth Centenary 
Transfer to Pmject Account 
Contractors' Jncoine Tax 
Equi pmmt 2,56,829.95 
Payment to General Fund 90,188.50 
Refund of Grant-in-aid 3,408.96 
RSlC Charges 2,270.00 



SATYENDU NATH BOSE NATIONAL 
DB 17, S E C m - I ,  

Receipts & Payments Account 

Figuws for the 
previousyear - 

Prc!ject Genemi !<ECEIYTS 
Account Account 
Rs. P. Rs. P. 

Project General 
Account Account 
Rs. P. Rs. P. 

19,11,084.60 5,20,95,457.61 Brought Forward 24,38,509.39 3,60,38,932.04 

-- 
19,11,084.60 5,20,95,457.61 TOTAL : 

8 /2 ,  Kiron Shankar Roy Road 
Calcutta 700 001 
The 10t h day of July, 1995 

For D.P.SEN & CO. 
Chartered Aczoult tau ds 

A, BANDYBPADHYAY 
Partner 



CENTRE FOR BASIC SCIENCES 
Salt Lake, Calcutta 700 064 
for the year ended 31st March, 1995 
- --.--.---- 

Figur~s  for the 
previous year 

Project General , PA YMEN? S Pmjec t General 
Account Account Account Account 

Rs. P. Rs. .  P. Rs. P. Rs. P. 

7,83,170.21 5,08,69,077.71 Brought Forward 19,11,159.13 3,07,84,266.38 
- Building Maintenance - 

25,893-20 L 'I' C 20,280.00 
4,758.55 Library Books & Journal 

(Oil t of Donation) - 
- Refund of Contribution fmm lCTP 33,715.80 
- Advance to JNC, Madras 72,816.00 

Security Deposit with MIBSEB 4,37,328.00 
Project Account 33,411.40 
Advance to National Academy of Science 70,688.00 

Cicxing Cash & D m k  TJalancrs : 
1 1,27,914.39 9,10,183.77 Indian Overseas Bank 5,27,350.26 42,59,634.43 

2,84,156.94 United Hank of India 3,26,502.46 
1,387.44 Cash in hand 287.37 

---- 
19,11,084.60 5,20,95,457.,t~l TOTAL: 

(A. Gupta) 
Atlminislra tive Officer 

(C.  I<. MBI,JUMDAR) 
Direclor 



SATYENDRA NATH BOSE NATIONAL 
CENTRE FOR BASIC SCIENCES 

Schedule - 'A' 

Rs. P. 
a) Outstanding Liabilities (Revenue) 

I .  T.A. /Z) .A. toTIJSCSyeakers  
2. Wages 
3. Rent for OIfice Premises 
4. Hire Charges of Generators 
5. Hire Charges of Transport 
6. Medical Claim 
7. Printing6rStationery 
8. Campits Bea~~tification 
9. Salary & Alluwance 
10. Postage & Telegram 
1 1. Furnishing Accc~rrunodatiun for visiting Scientists 
12. Audit Fee 
13. Rent for .Accommodation for Visiting Scientists 

b) Outstanding Liabilities (Capital) 
Construction of Buildings 

c) Outstanding Liabilities (Project) 
Contingency - CSID 

TOTA L (a 1- b + c:) Rs. 3,91,489.35 

SCHEDULE 'B" 

Security Deposit from Contractors 
1. PradI~an&Associates 
2. Nnbin Designers & Constructor (P) Ltd. 
3. C hosh Bose & Associates 
4. CMC Ltd. 
5. ASCO Stormech (P) Ltd .  

TOTAL : 

Sund~y Creditors 

1. Deposit from A Mukhe~jee 
2. Deposit from N Nayak 
3. C M C Ltd. 

SCHEDULE 'C' 

TOTAL : 



SATYENDRA NATH BOSE NATIONAL 
CENTRE FOR BASIC SCIENCES 

Schedule - 'D" 
FIXED ASSETS . 

Name of Block of Assets Opening 
Balance 

as on 
1.4.94 

Rs. D. 

A. Office Equipment 
B. Guest House Furniture 
C. Small Equipment 

Books & lournals 
~ i r e c t o k '  Resealrh Equipment 2,48,191.55 
Boundary Wall 10,38,937.20 
Comp uter & Accessories 6,91,998.10 
Construction of Buildings 4,04,17,498.01 
Computer 13,08,680.44 
Campus Land 1,09,50,694.00 
Air Condition Machineries 1,09,474.99 
Campus Beautification 2,22,884.61 
Office Car (WNW 5486) 1,04,794.00 
UPS 2,17,685.21 
Academic Staff Research 
Equipment 59,498.31 

Addition Adjustment Closing 
during during Balance 

the the as on 
year year 31.3.95 

- Rs. p. Rs. p. Rs. p. 

12,430.00 - 2,43,534.92 
3,29,255.00 - 4,48,137.36 

1,373.00 - 2,04,924.03 
6,46,652.17 - 24,94,336.43 

5,85,19,852.39 i;88,56,717.45 - 
F, Project Assets : 

1) Equipment 10,88,409.29 '1 1,29,321 .OO 
2) Books & Periodicals 7,080.08 - 
3) Furniture & Fixture - 6,800.00 

10,95,483.fl '11,36,121 .OO 

TOTAL : 

SCHEDULE - 'E" 
Short Term Deposits (Including accrued and 
=-invested interest) 
a) Indian Overseas Bank, Salt Lake Branch 

S T D (46 days) 
b) United Bank of India, Mayukh Bhawan Branch : 

S T D (91 days) 

Rs. 38,73,878.01 

Rs. 7,25,731.99 

TOTAL : Rs. 45,99,6lO.OO 



SATUENDKA NATH BOSE NATIONAL 
CENTRE FOR BASIC SCIENCES 

Schedule - 'F' 
BANK BALANCES : 

a) With Indian Overseas Bank, Sait Lake Branch : 
General Fund Account 
Project Fund Account 
Pruvident Fund Account 

b) With United Bank of India, 
Mayukh Rhawan Brancfi : 
General Fund Account 

TOTAL : 

SCHEDULE - 'G' 
ADVANCES TO SUPPLIERS AND CON'TRACTORS 

A. General Account 
1. ASCO Stru~nech (P) Ltd 
2. Nabin Designer & Constructors (P) Ltd. 
3. Pradhan & Associates 
4. GhoshBose&Associates 
5. West Bengal State Electricity Board 
6. OTIS 
7. Allied Publishing Agency 

U.  Project Account 
1. Advance Micronic Devices 
2. Jubilee Enterprise 
3. Pertech Co~npul.txs 

Rs. P. 
42,59,634.43 
6,07,697.66 

93,804.06 

TOTAL (A + B) 

DEPOSIT FOR RENT 
I. N. D a s p p  ta 
2. Rama De 
3. K. Pal Chowdlwry 
4. T. B. Dey 
5. J. B. Bhowmick 

TOTAL : 

SCHEDULE - "H' 

SCHEDULE - 'I' 
SECURITY DEPOSITS 
1. WestHengalStateElcctricityBoard 
2. Department o f  Teleco~ntnunicatiot~ 

-- 
Rs. 4,5591 8.00 



SA'rYENDRA NATH BOSE NATIONAL 
CENTRE FOR BASIC SCIENCES 

Schedule - 3' 
ADVANCES AGAINST EXPENSES RECOVERABLE 
I. Recoverable Expenses on Seminar (PATPA A )  

TOTAL : 

SCHEDULE 'K' 
OTHER ADVANCES 
A. General Account : 

1. Staff Advance 
2. Rabin Banerjee 
3. Festival Advance 
4. S. Manna 
5. Advance against LTC 
6. Indian Physical Society 
7. ECRA 
8. Sankl~oChorvdt~wry 
9. National Academy of Sciences 
10.  JNC, Madras 

B. PrujectAccount: 
Advance to P. Biswas 

TOTAL : 

SCHEDULE 'L' 
PREPAID EXPENSES 
1. Insurance Premium 
2. Co~nputer Maintenance 

TOTAL : 

SCHEDULE 'M' 
PRIOR PEIUOD ADJUSTMENT ACCOUNT : 

Debits Credits 
- 25.00 
- 2,755.00 

1. Salary & Allowances 
2. Adhoc Bonus to Employees 

TOTAL : 

SCHEDULE 'N' 
EARNEST MONEY FROM CONTRACTORS 
1. Pradhan & Associates 
2. Nabin Designers & Constructors (P) Ltd. 
3. Larica (IJ) Ltd. 

TOTAL 



SATYlENDRA NATH BOSE NATIONAL 
CENTFU FOR BASIC SCIENCES 

Schedule - '0' 
NOTESONACCOUNTS 

1.  The Fixed Assets have bee11 disclosed at l~istorical cost without any provision for 
depreciation, or1 a consistent basis. 

2. Fixed Assets of Rs. 7,96,08,180.2 1 as disclosed in the Balance Sheet includes 
Library Books and Journals valued at Rs. 24,94,336.43. 

3. The grants received from the Department of Science & Technology. Government 
of India have been accounted for on cash basis. 

4. Surplus of Grants received froxu Goverrl~nent of India for non-plan and plan 
(Recurring Expenditure) expenditure for the year has beer1 transferred to Gelleral 
Fund Account. 

5. A s  per consisten t prac tlce, all Capital Works- in-Progress including buildings 
under construction, Plant and Machinery and equipnient pending installation 
have been directly debited to the respective asset heads insteads of segregating 
the total arnount between work co~npleteti and Capital Work-in-Progress. 

6. Consequent to accounting for unprovided expenses and incomes related to prior 
periods a net credit balancc of Rs. 2,780.00 has been taken into account for W s  
year, the detailcd of \c.hich are furnished vide Schedule 'M' to this a~lnual 
account. 

7. i) Specific guidelines ,' bye-laws regarding Eniplcyees' Providerlt Fund are yet 
to be register / recognfsed. During the year an ad -hoc deduction @ 10% on 
basic Salary has b e c ~  made from Ernpioye Gross Salary and deposited in 
a separate account rnair~tained with a National Bank together witl~ an equal 
amount of coritribu t ion from the El nployer. 

ii) SpcciPic guitlclincs / bye-laws regarding Graluilty are yet to be rcgislered f 
recognised . 

iii) Out of tlle accu~nulated bala~lce in tlle Employees' Provident Fund and the 
Gratuity Fund Rs. l2,33,47 1.92 and Hs. l,62.414.2 1 have beell invested in 
separate, earmarked short term deposit with a nationdsed bank. Amount 
of Rs. 93,804.06 anti Rs. 55,113 / - are lying ill Provident Fund Account and 
General Fti rid Accouni rcspec tive1y with the Indian Overseas Bank, Salt Lake 
Bra~~cll .  

8. No certificates confirming the balarlces otltstancling a s  at tlic end of tlie year have 
been c)b taiixxl from tlie 1 1 ; ~  ties. 

9. Previous ycar's ligul-cs h a v e  bccn re-grouped / re-arraligcd wherever necessary. 
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