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OBJECTIVES 

The S. N .  Bose National Centre for Basic Sciences .was established in  
J u n e  1986 as a registered society functioning under  the  umbrella of 
the  Department of Science & Technology, Government of India. I ts  
objectives a r e  : 

to foster, encourage a n d  promote the  growth of advanced 
s tudies  in  selected branches of basic sciences; 

to conduct orlginal research in  theoretical and  mathemetical 
sciences and  other basic sciences in frontier a reas ,  including 
challenging theoretical s tudies  of future  applications: 

to provide a forum for personal contacts  a n d  intellectual 
interaction among scient is ts  within t h e  country and  also 
between them and  scientists  abroad;  

to t ra in  young scientists  for research in basic sciences. 



1. Workshop of Electronic Structure of Alloys and Phase Stability at 
SNBNCBS, Calcutta (April 23-26, 1996) 

A Workshop on Electronic Struct~lrtl  of Alloys and Phase Stability w:ls 
conducted at  the Centre. There were 28 Participants of whom 2 came 1.1-0111 

Bangladesh and  8 from outside Calcutta. The main emphasis of the workshop 
was a meeting point between experimentalists and theoreticians. Experirnrnts 
on magnetic alloys and  surfaces were discussecl. Theoretical topics incl~ltlctl 
electronic structure of nanoclusters, complex bail& in random alloys and 
surface magnetism. The meeting concludec3 with collaborative plans between 
theoreticians and experiinentalists from IIT Kanpur, BARC Mumbai, Uiliversity 
of Poona, SINP and  SNBNCBS, Calcutta. . 
2. Discussion Meeting on Condensed Matter Days 1996 at Agartala, 
Tripura (August 29-3 1, 1996) 

The Centre collaborated with the Tripura University to organizr 
Condensed Matter Days 1996 at Agartala. The iriauguration function was 
presided over by Prof. Y. D. Pande. Vice-Cha~~cellor, Tripura University. Hon'blr 
Minister of Science. Technology and  Environment was the Guest of Hono~ii-. 
There were 60 participants in the technical programme. The sessions were 
011 Complex Systems. Different Experimental Techniques, Disordered Systems. 
Low Dimensional Systen-IS, Material Studies, Correlated Systems and others 
like VLF Propagation an(  l Atmospherics. Thy Keynote address was given by 
ProS. A. Mookerjee, SNBNCBS. Calcutta and the welcome address by Dr. K. 
L3ho\vinili, Tripura University. 

3. Workshop on Fortran 90 and its Applications to Physics and 
Chemistry at SNBNCBS, Calcutta (October 28- November 9, 1996) 

The workshop Fortran 90 was cond~lcted a t  the Centre. There were 34 
participants from Bihar m d  West Bengal. The participants were exposed to 
the Progranli~~ing Language Fortran 90 and  there were facilities to test their 
programmes with a Fortran 90 Compiler. The application part  incl~lded 
Eigenvalue Problems. Linear Algebra. Monte-Carlo Technique.  Genetic 
Algorithm and  their applications in solving some of the  interesting problems 
of Physics and Chemistry. The workshop was inaugurated by Professor Moliit 
Kurrlar Roy of Jadavpur University. The Valedictory address was delivered 115. 
Sri Soumendra Nath BI-ahamachari. T h r  function was presided over by  
Professor Satindranath Chakravarti. 

4. Novel Liquid Crystals with Special Reference to Transition Metal 
Discotics and Smectics at SNBNCBS, Calcutta (January 8-10, 1997) 



The discussion group meeting at  the Cent-re dealt with theoretical. 
experimental. biological and technological aspects of liquid crystals. There 
were 42 participants. Speakers were from IRRI (Bangalore), IIT (Madras), NBU 
(Siliguri). College de France (Paris). Thapar Institute of Engg. & Tech. (Oatuaka), 
SINP, Bose Institute, IA.CS, CU. JU and SNBNCBS. Monisha Bose was the 
convener. 

5. Second Meeting on Current Trends in Optics at SNBNCBS, Calcutta 
(January 14- 17, 1997) 

The discussion meeting at  the Centre on Laser Physics, Optical 
Scattering. Quantum Optics and Non-linear optics. There were 45 participants. 
Speakers were S. V. Lawande (BARC, Mumbai). R. K. Thareja (IIT Kanpur), K. 
P. J. Reddy (IISc.. Bangalore), H. S. Shah (Ahmedabad), P. C. S. Devara (Incliai~ 
Institute of Meteorology, Pune), G. Bhar (Burdwan University) and T. N. Mish-a 
(IACS, Calcutta). S. Ghosal, A.S. Majumdar and C. Das (SNBNCBS) attended 
the meeting. S. K. Sharrna and N. Nayak. SNBNCBS were Ihe conveners. 

6. Group Monitoring Workshop for Condensed Matter Physics and 
Materials Science Projects at SNBNCBS, Calcutta (February 17-19, 1997) 

Principal investigators in projects on Condensed Matter Physics 11nde1- 
the Department of Science & Te~hnolo~gy. Government of India attended t l  lis 
workshop to present the progress in research under the projects. There wert. 
29 participants. The team of experts included Professor D. Chalu-avorty and 
Professor T. N. Mishra, LACS, Calcutta, Professor'T. S. Radhakrishnan IGCAK. 
Kalpakkam. Tamil Nadu.. Professor R. Ranganathan, SINP, Calcutta, Prolessor 
E. V. Sampathkumaran. TIFR. Mumbai and Professor C. K. M:~jumclar 
(Chairman), SNBNCBS, Calcutta. Dr. Praveer Asthana, DST. N e w  Delhi 
coordinated the meeting. 

7. Frontiers in Materials Modelling and Design at Indira Gandhi Centre 
for Atomic Research, Kalpakkam, Tamil Nadu (August 20-23, 1996) 

The Centre also supported partially the Conference on Frontiers in 
Materials Modelling and Design. Prof. A. Mookerjee of the centre gave a talk in 
the Conference. 

8. Workshop on Upgrading the PG Physics Laboratory at Inter 
University Consortium for DAE Facilities Calcutta Centre (September 22 
- October 5,  1996) 

The Centre supported the two week workshop on upgrading the E'G 
Ph~s ics  Laboratory conducted by Prof. B. Saraf at the IUC for DAE Facilities. 
Calcutta Centre. organized by the Indian Association for Physics Teachers. 
Regional Council - 10 (West Bengal. Orissa, Sikkim and Andaman & Nicohr 
Islands) 
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The participants (about 10) actually conducted laboratory expcriimcnts 
on the Nuclear Physics equipment man1ufactu:red by Prof. Saraf s team 1111de1- 
a UGC Programme. 11 is hoped that solnle of the equipment will be built in 
Regional Council 10 and used in the PG Laboratories. 

9. Fourth National Seminar on Physics and Technology of Particle 
Accelerator and their Applications (PAATPAA-96) at Science City Campus, 
Calcutta (November 26-29, 1996) 

The Centre collaborated with Inter University Consortium for DAE 
Sacilities. Calcutta Centre in running the above seminar. 

10. Eastern Centre for Research in .Astrophysics (ECRA) Winter School 
at Calcutta University (January 13-18 , 1997) 

The Centre collaborated with Eas te rn  Centre for Resciirch it1 
Astrophysics, Calcutta. in running the above School on Basic Astrophysics a1 
the Institute of Radiophysics & Electronics. Calcutta University. There were 
36 scholars from ILA (Bangalore), Delhi University, Tripura University. Cotton 
College (Guwahati), Sky Watchers Association, C U .  SINP, Calcutta and Kalyani 
University. Speakers were M. R. Kundu (Maryland. USA). A. K. Sen (CU) and 
S. K. Chakrabarti (SIVBNCBS) 

11. International Symposium on Novel materials (March 3-7, 1997) at 
Puri 

This s y m p o s i ~ ~ m  organised under Indo-US Science and Technology 
Collaboration Programme was hosted bly IOP. Bhubaneshwar. SNBNCBS was 
an  important co-sponsor. It had 87 participants --- 37 from USA, Germany. 
Sweden. Japan,  France, Brazil, Finland, Switzerland and Australia and 50 
Sronl all over India. The topics covered were clusters and cluster reactions. 
surface and multilayers, magnetism, electronic structure and transport. 
nanostructure and devices and simulations. A. Mookerjee. R. P. Dutta. G. 
Pari, P. P. Biswas. N. Das, S. Ghosh. 13. Sanyal 8r C. Basu Choudhury 11-om 
the Centre participated in the meeting. 

S. N . BOSE MEMORIAL LECTURE 

The eighth S. N. Bose memorial Lecture was delivered by Professor Sir 
S. F. Edwards. former Cavendish Professor, Cambridge University, England 
on September 6, 19% in the auclitoriurn of the Centre's new campus. The title 
was : "Soft Materials : A New Physics". 

The ninth S. N .  Bose Memorial Lecture was delivered by Professor Kaziio 
Fujikawa, University of Tokyo, Japan on December 3,  1996, in the auditorilim 
of' the Centre. The title was "Phase Operator for the Photon and Quantum 
Anomaly". 



SEMINAlRS ORGANISED AT THE CENTRE 

Das, M. P., Australian National Uni~~ersity. Canberra : Bose-Einstein 
condensation (January. 1996) 

Ray, S.. SINP, Calcutta : A Bethe Ansat z study of Eiateev Zainolodchikov 
model (2, Spin Model) (June 24. 1996) 

Dey. S. K., Eastern Illinois University. Charleston. USA : (i) Invention of' 
zero (July 2, 1996); I:$ Solution of nonlinear partial differeiltial equ a 1' ions 
by perturbed functional iteration (July 25, 1996) 

Gallgopadhay, G., SNBNCBS, Calcutta : Quan tun~  theory of darnping for 
model linear and nonlinear quantum optical systerns (July 9. 1996) 

Ghosh. P. N.. University of Calcutta : Diode laser spectroscopic st udichs o f  
the lineshape (July 1 6, 1996) 

Guha, P., Max Planck Institute, Germany : Complex cobordisnl, Ashlekar's 
equations and holornorphic poisson geometry (,July 30 1996). 

Banerjee, H.. SNBNCBS, Calcutta : Resolution of Strong C13 and U( 1 )  
problems (August 13 & 20, 1996) 

Bajaj, K.,  University of California, Sant a Barbara : Pattern forinat ion in 
nonequilibrium systems (August 26. 1 996) 

Uandyopadhyay. A.. Indian Institute of technology. Kanpur : Coht.i-ent 
and squeezed angular momentum states : Applications in quantun1 opti('s 
(September 10, 1996) 

10 .  Rai C;houdhuri, A., Department of Physics. IISc., Bangalore : The origin 0 1  
sunspots (September 30, 1996) 

1 1. Dasgupta. P.. ~ e p a r t  ment of Physics, IJniversity of Delhi : Can one gauge 
electro-magnetic duality symmetry ? (October 14, 1996) 

12. Fujikawa, K., University of Tokyo. Japan : (i) A Schwinger term in (1- 
defbrmed SU(2) algebra (December 4, 1996); (ii) HKST invailant forrnlilation 
of a theory with Gribov type copies (December 6. 1996) 

13. Dattagupta, S., J N U ,  New Delhi : Quantum Glasses (December 6. 1996) 

14. Bandyopadhay, P., ISI ,  Calcutta : Geometrical & topological aspects of 
quantization [Professor Abdus Salam Memorial Lecture] (December 23,  
1996) 

15. Chakrabarti, S. K.,  SNBNCBS, Calcutta : An intensive course on Black 
Hole Astrophysics ( a series of lectures) (January 18-24. 1997) 

16. Malik, R. P.. Bogoliubov Laboratory of Theoretical Physics. JINR. Duhnn, 



Moscow. Russia : Nonlinear realization method and  integrability (Febnrary 
25, 1997) 

VISITORS AT THE CE:NTRE 

Dr. M. P. Das. Australian National University, Canberra : visited the Centre 
(January 1996) 

~ ~ ' o f e s s o r  S .  K. Dey. Eastern Illinois University, Charleston, USA : visited 
the Centre (July, 1996) 

Dr. P. Guha,  Max P'lanck Institute. Germany : visited the Centre (July 30. 
1996) 

Dr. K. Bajaj, University of California. Santa  Barbara. USA : visited the 
Centre (August 26,  1996) 

Professor Sir S. F. Edwards, formerly Caveridish Professor, Cambridge 
University, UK : visited the Centre (September 4-7. 1996) 

Dr. A. Bandyopahyay, IIT Kanpur : visited the Centre (September 10, 1996) 

Dr. A. Rai Choudlmri. IISc., Bangalore : visited the Centre (September 30. 
1996) 

Dr. P. Dasgupta, Department of Physics, Delhi University : visited the 
Centre (October 14, 1996) 

Dr. Stephan F. von Welck, Science Councellor. German Embassy, New 
Delhi : visited the Centre (November 29, 1996) 

Professor K. Fujikawa, University of Tokyo, J a p a n  : visited the Centre 
(December 4-6, 1996) 

Professsor S. Dattagupta, School of Physical Sciences, JNU, New Delhi : 
visited the Centre (December 6 ,  1996) 

Professor D. J. Saikia, NCRA, Pune : visited the Centre (Janauary 16- 18.  
1997) 

E'rofesssor Dr. G. IF'rhr. zu Putlitz, Director, Insitute of Physics, University 
of Heidelberg and  Scientific Member, Max-Planck Institute for Nuclear 
Physics, Heidelberg, Germany : visilLed the Centre (February 14. 1997) 

Dl-. R. P. Malik, Bogoliubov Laboratory of Theoretical Physics, JINR. Dubna, 
Moscow, Russia : visited the Centre (February 25. 1997) 

I3rofessor M. H. I ~ r e t t o .  Director, Interdisciplinary Research Centre in 
Advanced Materials. University of f3irminghanl. UK : visited the Centre 
(March 2 1. 1997) 
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RESEARCH ACTIVITIES AT THE CENTRE 

The Centre h a s  active groups in Physics, Mat-hernalics. Applied 
Mathematics and Theoretical Chemistry. 

A. Physics 
Together with E. C. Marino (UFRJ), R. Eianerjee did a n  explicit hoso~lisa t ion 

of the massive Thirring model in 3 + 1 dims for small coupling constant b t ~ t  
arbitrary mass. The bosonised action is obtained both in tei-ins of' a Ka 111 - 

Ramond tensor field a s  well a s  in terms of a cllial vector field. An exact 
bosonisation formula for the current is derived. The exact bosonisa t ion 01' t 1 lt. 
free ferrnion with arbitrary mass is obtained. 

Exploiting the bosonisation formulae derived by K. Banel-jce. in c-ai-liu- 
work for QED in 2 + 1 dims, the quark-antiquark. potential ill lhis I hco l y  hiis 

been coinputed (with E. Abdalja. Sao Pauolo). Contrary lo  classical 
expectations. the potent ial vanishes asy rnpt opically there1 )y signalling I 1 lt. 
phenomenon of screening. Interestingly. the classical potential is 1-rproduc.etl 
for sinall separation between the quarks. 

The equivalence between the Maxwell-Chern-Sirnons (MCS) and Self-dual 
(SD) model was recognised by R. Banejee with 13. J .  Rothe and K. I>. Rot hc. 
(Heidelberg) within a more general Hamiltoinian framework. It was  shown how 
a specific combination of fields in this framework for tliffferent gauge fixings. 
characterises either the potential in the M C S  theory or the basic k l t l  in tilt. 
S D  model. 

A gauge invariant formulation of the massive Yang-Mills theory has been 
analysed by R. Banerjee (with J. Barcelos -Neto. UFRJ) by providing a n  
algorithm for extending the phase space within the Batalin-Fradkin-Ty111in 
fornlalism. It was shown that the extra fields iintroduced were identitiable 
with the scalars used in the generalised Stuckelberg approach of convert in? a 
second class system into its first class form. A method. based on phase space 
extension. has been discussed whereby reducible constraints can properly 
handled without the necessity. a s  in the Diralc method of isolating the 
independenl subset of constraints or. a s  in the BRST method. of introducing 
a tower of' ghosts-for-ghosts. 

A gauge independent Lagrangian method of reducing the degrees of 
freedom in constrained systems has been developed without any explicit galigc- 
fixing. The viability of a gauge fixed reduction is then determined lhr-ollgtr 
canonical transformations connecting it with the gaugeless reduction. This 
method was used to analyse a recent solualAe quantum mechanical ii~otlel. 
proposed by T. D. Lee and collaborators, which exhibits a Gribov-like ambig~iity. 
The Gribov phenoinenon is manifested by a nonuniclrreness in the 
aforementioned cannonical transSormation:s. It was also found that all Gribov 





copicls musl lje treated ec~uivalently. This agrees with thr rcwilts derived hy 
the al~ove autlmi-s thereby leading to proposal. differcmt to the original one by 
Gril~ov, oil t 1 lc- 1 lancllill< o S the gauqc-erp ~ivdlclit copies 

A1 t hog11 niany aspcc.1:-; of the st aiidai-(1 model of electroweak interactions 
l~a\rt. 1)ec.n experinientally verified. t Ile synm~et ryb:rt.akiiig sector is st ill mostly 
lliit-xplol-ccl. So hi- expel-itnents have  not tltrned ul) an t.len~entai-y sca1;tr in 
~uiy  systcni of inei-actiriq 1)ai-ticles, neit11c.r IS thei-1- any positive evidence of a 
t liqes particle, eitlicr elen~~ntar-y or composite. at currently availablt. einergies. 
We s l i o ~ ~ l d  cmnsider altcrtlative descriplioils of the symrlleli~r-111-caliing sector 
of  the electroweak theory and prepare for t ht1 situation that no I Iiggs particle 
is ever fouilcl. A. Lahii-i sl~owed sometime acgo tlmt the non-alxlian clynanlical 
two for111 (ant isyini1letri~i3 1 tensor gauge field) can be used to generate vector 
1)oson masses if the two -101-rn is colipletl to the gatlgt. firlcl ~ i i \  ;I topological 
co~ipliilg tei-in. In gei1er:d. Higgs free t11t.01-ics ot'massive vector l~osoris suSfers 
Sroni problems 0 1  11011 -11 nitarity . Howr.\lrr. Laliiri ha s  proven t liat BRST 
invariance of the c l~ ta i i t~~in  effective lagi-ailgian olf this theory. t l i t l s  proving 
the ttnitarity of the inocle! and the feasat~ility of rc-pl;ic.ing ilie I liggs stlctor of 
the electroweak tlieoiy bjr this rnodel. 

The abt.lian version of this theory is kilowii to be dual to t lit- Goldstone 
model. 'There are several no-go tl~eorenls which claim thal ttlc ~w~l-:tbelian 
two-161-111 cannot be dm1 to non-linear sigma inoclel. However, Lahiti 1x1s shown 
tliat by usiilg two gauge Liclds it is possi1)le 1 o circlinwent tht. no-qo thc-oi-ems. 
He has  given an explicit construction of the duality relation lxtwec~ti the 
tlynninical non-alebian two- form and tht- n on-abc-lian sigma model. 

Hierarchies of nonlinear models S.~aiicl C F "  associated to the line elements 
on S U ( 2 )  group and its coset CP1 S2 were considered by B. Chakrabort~.  
I-Ianiiltonian analysis of these models revc& that the syinplectic slrucltire of 
the CP1 nlotlel is inherited from the global S U ( 2 )  invariant S.: model, escept 
the appearance of a n  additional first class const 1-aint generat ing the U( 1) gauge 
transfor-mation. Subsequently the Hopf term was added to find that even in 
this case the syinplectic sti-uclure does not undergo any change. However. 
the model does not reveal any fractional spin at the classical level. Quanization 
and its implication are currently under iilvestigatiion by H .  Chakraborty with 
A. S. Majumdar. 

Nonrelativistic non linear sigma model cou~pled to the Hopf ter~ri  was 
analysecl i n  the Hamil tonian  framework by B. Chakraborty and T. K. 
Govindr-?jam The Mopf term was found to alter dramatic-ally the Hamiltonian 
analysis. so much so that even the spin algebra i s  mocfified giving a new 
structure and interpretation to the systern. 

It is shown by S. Ghosh that under certain restrictions. a point charge 
interacting with a Nielsen-Olesen vortex of abelian Higgs model in 2 + 1 



diiileiisioils can have stable classical orbits. @ i ; u ~ l ~ l i n  ~nechanical  i~~elast i ible 
 tilt cs are allowed. Self atljoint extensions in somr ci lses can give iisr to nix<il t i w  
energy 1)olincl states. 

D.  Gangopadhyay and  P. Dev (CSIEI, SKI7) have developed a s c ~ l l c ~ i i l c .  

whereby the analogue of the I s g ~ ~ i -  -Wise S L I I ~ C  ti011 1-01- two heavy cjllill-ks c;in 1 ) ~ '  
writt ell in terms of the Isgur-Wise functions cori-espoilding to the singlc cllial-ks. 
The imet hod allows order by order corr-ectj~oils 1 lo be cletern1int.d. F~li-t her 
c~alc~ilations are in progress. 

D. Gangoj~aclhy ly and K. Blxlt t ,rc~Im-ya (LJGC:, JIIF) have 1)rgr 111 21 st utly 
of'nlonopole solutior~s. Ihei-e exist solutions oSYmg -.Mills t hcoi-y which (lrsci-il,e 
objects that are not exactly point like. Tlicy n-lay be extended in spacc a11d 
carry magnetic charge (monopoles) 01- they niay be extended in time (i.e. exist 
only Sol- some finite temporal int erwil lriz. instantons) . Existence ol s~ lc -h  
solutions provides a rich structure to 1111ant11ni field theories and also llelps 
in unclerstanding many topological lealures of' manifolds. In I-ecent years 
int eresling multi-monopole solu t ioiis (4 inonopolc. 5 inoliopole, 7 inonol)ole 
etc.) have been obtained. Moi-eovc.1- it now appe:~rs  that the existeilce o l  
nlono~~oles is intimately related to t h r  phenorrle~ion of duality which is g ~ - , ~ l ~ l a l l y  
emerging a s  some sort  of f u  n t la~nent  ;tl physici~l priciple. Tlle aim is to 
investigate whether .tnulti-rilorlol)olt- solutions are mterrelated in any way and 
construct effective field theories of rnollopol~-.s vxllrbiting duality. 

Lineshape theory for a riltdti-levrl system has  l ~ c m  developed by S. Ghoslial 
Uhattacharya. Ana lp i s  of a four - level syst eiii h a s  rweaied I 1t.w clfe-c,t s of 
i n ~ d t  il)le coupling on the absor-pt ivy and dispel-si~rtl lineshapes. 

K. Chaudhury jn collaboration wit h B. K. Chaluaverty (LEI'ES, CNIIS. 
Grcnoble. France) h(3s derived a n  rcjlmtion for T", the real spacc local pairing 
instability temperature, analytically slm-ling Srom negative-LJ Hubbard Model 
i l l  2-cliinension. Further nuincl-ical investigation shows that  T:* (U = U 1 1 , 1 1 1 , 1 1 , 1 1 , 1 1  1 
cxists only for ~m*>i i l* , ,~~~ ,, 111:' lxing the efSectuivv inass of a singlc fei-1i1ion a ~ c l  

u l l l l l ~ l ~ l ~ l , l l l  being the ~ n i n i m l i n ~  valuci of U to fornl a local pair. M o i - o v t ~  loi- 
lll:l. > I: 'r:"(U = U 

1 I l l ( , \ '  l l l l l l l l l l l l l l l  
) decreases a s  111,': illcr-cases. These tht.01-et ical I-es~llts 

are consistent with the experim~ntally observecl pscudogap in Angle Resohwl 
Photocnlission Spec~troscoyy (AFWES) ancl otlier expel-inlents pt.rfornlec1 on 
~mderdopecl composition of  the high '1' rapper oxides, seen below a ver-tain 
t einpei-a ture. 

R. Chaudhury and D. Gangopdhyay ha1.e Sli I-lher analysed tht. possiblt. 
;lpplication of Van clrr -Waerderits Colo~lr-in? 'Thchol~eill to a ter-mary alloy. I7ht>ii- 
new result is that in 1 -dinx~nsion, tl le  napping t o a niono-colour configul-at ion 
is possiblc ollly b r  lattice spac.in~+ 'a' salis@iilg 1 h t .  equation a' = :3 + 2 / 11 

wliel-e 12 is any inlcgei-. 

R. Chauciliaiy .:lnd D. G a n g o p i c i y  have also sl art cd the illvrstiqa t ion 



of Quantum Hall Effect. As a preliirlirlary calculatiorl they have establisht.rl 
the equivalence between the path integral version of the  Replica Trick (as  
ad\rocatt.d by I Aflleck, A. M. M.  Pru~eisken a n d  others)  a n d  the  more 
co~lventional cliagrai~?~liatic approach to disordered systems ( for example 1 3 .  
L. Altsht~lci-) in the alxence of niagnelic Sield. 'They have also clc.rivrc1 tlle 
correc-t 101-111 of fernlion propagator in 2D, to be t ~ s e d  in this c-.alculation. 

S. K. Chakrabarti h a s  been trying to solve t h e  nlost qeneral set of e q ~ ~ a t  1011s 

which govern viscous transonic accretion flows in the presence ol' a b1;ic.k 
hole geometry. HP has  found the coinplelc set o i  topdogies of Ihe solut ioils 
~111~1 tliat shocks might lorin in a large regioil of pr-xranlcter space. He can i 1 1 ~ 1 1  

f i~ ld  I h e  spectra elnil-t ed froin t hvse so111 t ions alld compare t hem wit h 
o b s e r \ ~ ~  t ions. 

C. Das studied vortex ctyi~ainics and t 11 r13ulencr-. 'l'lii-ce prol~lenis l i i 1 \ ~  I X ~ V I  1 

considerccl (i) dynanllcs of p l a s ~ n a  containing a population of negiilivt~ly 
charged heavy vortex elements is stlldic~l: plasma 1)t;comes 13irefrinqent to ; I  

low Si-clueiicy circ~~1ai-l.y polarised wave of infinitesilnally sinall alnplitt~cle 
(accepted for Phys. of Plasinas) : (ii) tlie e\~olution o f  a layer of e l w t r o ~ i  \wrt ic'cs 
prod~lced by tlie interaction of 2111 intciise lasler pulse and  plasnla: Kelvi~l 
Hdinoldt z type instabilily sets in aild a c.111 ol'l'is obsc.r\wl at hiqh wave 11111nlx~; 
and (iii) simulation 01' npo~lt  aneous ge~it.rat ion of defkcts in a I wo tlime~isiomrl 
vorticity field in a sclu (Ire cavity using a in~ll t  ilc.\.cl vortex met hod: i ~ l i t i ; ~ l l ~  
sinall local distui-halees appear leadinq tl\~c.nt mlly to :i conlplex s t i l t  e invohri~ig 
a variety ol' scales and patterns in both SI-';IW and tiillc-. 

Lie alqelxaic strllc..ure for a tfoul-)ly pel-iodic flow of 2-tlinlc-nsional ic1c;il 
fluid in a sylmre donlaill lias been studiccl b y  S. K. Pa111 and  S. K. Vcnkatt.s:t~l. 
It is shown that the area presei-ving clifl.o1ilor~111ii;1il (Kc.lvi11-Helnlhotz 'I'hc.orc.111) 
algrl31-a can exhibit brt:.-~krlown of inleqral~ility c l ~ l t b  to appearance o f  loc\alic,ecl 
clistlll-11a1lct.s (defects) leading lo %dinivnsionall t t ~ r l ~ r ~ l e n c e .  

nToi-k by N. Nayak in lion liiivar optic:s can 1,r 111-oadly clivitled 1lllclv1- t llr. 
Sollowiilg headlines : 

Consider a single Rydberg atoll1 hatring two degenerate lwels interacti11q 
with the radiation fieldl in a single mode ideal cavity. 'The transition betwwrl 
the two levels is carried out by a degenerate two photon process. At the start 
of the interaction the atom is  consitlci-ecl to be in a coherent state. Tlic 
dyrmrnical properties oT the atom a s  well as the field are stuciied. Analysis ot 
their entropies shows that the two systenzs are disentangled periodically in 
some cases. 

(ii) Study of inicron~aser : (continuation of earlier work) 

The rnicroinaser action involves pun~lping of two level Rydberg atoiils in 



thrir rlpper states or in a polarisetl state into a hig11-Q sl l l )c i -c~oi i t l r l (~t l \~i ty  
calrity at sub-Kclviin terriperatui-es at s w h  a rate that almost orw do111 IS 

prrsent at any time in the cavity. In xltlitio~i the Iligllt time throligll t hc c,avity 
is the same for  eve^;; cavity. Tlic arx~l!:sis talic>, tr- to acc011nt the ( ' kc t  of 1 1 1 ~  
duration when the cavity contains 110 atoiils. 

The above analysis is lxisect o ~ i  t 1 1 ~  steady state reslllt s ol  :i co:trsc.- 
grained equation of motion. Parallvlly. we liave t le \~loped an exact method Sol- 
the sinli~lation of the dyna1ilic.s lor- any statistical input of atoms eit1lr.r in 
upper or lower state. For niicron~aser dyil:lnlic~s iiwolving at oms in 11pper slate, 
the case of E'oissonian pump ~necll i~~iisni  has b w n  conlpleted. Tile case of' 
regularly injected atoms is now studied with the L>EC Alpha coinputei- i l l  the 
Centre. 

An earlier Monte -Carlo sin11 llat ion l>y J. Saha oi'a cholest riv coilfig~lrat ion 
of c-liiral nlolecules has been geli~ralised allo1~7ir ig lor fill1 rotational degrees of 
freedoin The effec.1 of temperature on pitch has lxen studied and Ihe 1-t.sult s 
are compared with the results obtained fro111 mean fit-ld and plane miator- 
model studies. She lias developed a site-site potential which can be used to 
stimulate a system consisting of' cylinctric*ally syrnmetrir. plannar disc-like 
liqllid cl-)istal nlolecdes. To rninlic this site-si te potential a single sit t. potential 
has also been developed lor a spherical nlolec~~les whose potential can 11e 
tiscd to study p h ~ j e s  and phase transitions of disc-like molecules niore 
reaalistically than the existing single-sit yotenlials in a co~npulatiorially ef'f'icitmt 

way - 
Recently P. Thalcur has  been investigating electron localisation aspects in 

quasi-one-diinensiorial random n-rner models of coupled chains. I t  has  beer] 
found that the diffei-ent resonance regions corresponding to the single chaiil 
containing n-mer impurities will merge together when finite interchain coupling 
is introduced in the chains. Such quasi-one-dimensional systems will exhibit 
metallic behaviour for a wide energy region. T'. Mitra and P. t hak~ l r  have made 
some numerical studies on the characterisat ion of different resonances present 
in a random dimer chain. The possiblity of such resonances with nonzero 
measure has  been explored within the nlullilractal scaling analysis. 



A. Meht a h ~ i  coiltiiluecl to bc- activt. in tlie area of granular media. 1111t 

h a s  ;dso begun to be involved in Ille stlldy of more general s~l r l i lc rs  and 
il1ieriilct.s. In suinim~r  1996 she supc~nrised the surmler  project of A. Majuri~tlar 
from IIT Kanpur o ~ i  scaling propt.rtil:.s 01 cieposited s u r h c e s .  A. Mehta. A. 
Majllintlar. P. Biswl s and J. K. Bhllt tarhar-jee ( I C A S ,  Calcutta) are explori~lg 
the role of full structure k~ctor  S(1c.w) ill the 11lultiple length scales in noisy 
nonli~leai- collt inuu tn equations. A. Mehta. A. Mookerjee and B. Sanyal are 
investigating magnt~tism ar rough s ~ ~ i r ~ ~ c e s .  She i s  working with 13. Fioy ( I S I .  
New Delhi) on the nature of Silaiile~lt ary and point like voids in cont inul~rn  
percolation. Another projrct invol\~es the exploration of a voterlike moclrl 
il11d il s application to econon~ic systems in cdlaborat ion with I<. Chat t t'i-jec' 
(Prnll State University, USA) and < I .  M .  L11c.k ( CEA Saclay). Sh' is work& 
with 1'. Sen and %J .  K. Bhatt ac.harjee or1 a r~o~malo~rs  scaling of' the pi-ocl~lct 
correlation function in tlisortft.red syst ems. Her cwllahorat ion wit 11 N.  G l ~ p t c  
(II'T MAdras) include one on the dynamic.;d behaviour of the completely iilclast ic 
bor~nc\ing ball in thth presence of' randon1 initial wlocities and another on t l iv  
crossover scaling in multifractal spectra in systems with xnultiple length ~ c i ~ l e s .  

Lastly she  h a s  collaboration with G. Uarker ([nstitute of Food Research. 
Nowrich) on the scaling of widths in cellular autorrxtt a with complex dynamics. 
Her work h a s  recei~i~ed citations ill review articles on granular systems. 

A. Mookei-jee directed the worlcshop on "LDU and beyond" at ICTP. Trieste. 
Italy in J u n e  1996. 

Moessbauei- s t~ ld ies  with Fe-57 have beaa carried out  on nanocrystalline 
magnetite by C. K. Majumdar in collaboration with IUC-DAEF, Calcutta. 

B. Mathematics 

Earlier P. G u l ~ a  showed that  a group larger than  SL(2,Z) (Mukai 
result) acts  on the derived categoiy of' the sheaves on abeliari variety ancl 
conjec~tured that  this group acts projectively. At this moment S .  Donaldson 
and P. Guha want lo prove this result. Also they are interested to apply this 
result in mirror symmetry. 

The effective action of the Seiberg-Wit ten theory is deeply connected to 
cer ta in  k ind of integrable s y s t e m s  (Wh~i than sys tem) .  These  a r e  t h e  
deformations of the original equations. The geometry here is very intriguing. 
The preliminary result shows how the  function of the original equation is 
connected to the  derivatives of prepotential with respect to "SW time" and 
"Whitham lime". 

Guha h a s  proposed some exanlplles of volume preserving diffeomorphic 
equation connected to Nambu-Poission geornet ry, ancl h a s  given their twistor 
construction of tower of Nambu-Poission mechanics and its application to 
topological field theory. 



C. Applied mathematics 

S. K. Bose worked on general inultidinlt-risional nonlinear descrete systenls 
where the nonlinearity is defined by arbit I-aiy polynonlials. It has been showr~ 
that when such a system shows chaotic oscillations. a highly oscillatory 
"Principal Oscillatory Part" can be extracted together with a monotonic. 
convergent part. Under his supervision, G. C. Gorain, supported hy CSIK. 
continuecl to work on the linear theory of "Vibration Control of Cont in~ io~ls  
Systems". He worked on the coinp~~tational  aspects ol'the exact controlal~iltity 
theory developed by hiin for the vibrations of  ari elastic panel hoisted frorn 
one end and free a t  the 0 1  her'. 

D. Mathematical Mode:lling 

S. K. Sharnla 's  studie:i towards exanlining the role of vario~ls soft particle 
approximation continued. He studied the near fo~,v;u-d light scaltc.1-iilg by a11 
infinitely long homogeneous right circular in the i ~ n a n x ~ l o ~ l s  dil^frachon 
approxi~nation. The scattering function was shown to be expressible in f ernis 
of known S~mctions by incbans of a series expansion. Simple fori~lulae have 
been obtained for specific cases of (i) near fonvard scattering and (ii) a la-gc. 
diameter cylinder. The validity of these formulae was examined nun-lt-rically. 
The corresponding large sphere formula was also exm-lined to check that the 
aiialysis l ~ c l  indeed a gen~:.ral and broader (:overage. 

Light scattering work relating to interstellar cl~ls~t patic-les has  been started. 
The accuracy of various phase f~lnctions tmlployetl in the s o l ~ ~ t i o n  of' t llr 
I-adioac tive transfer equation is being exaniinecl. A couple of pliasta f~ lnc t io~ ls  
have been constructed and are being validateld against Miti results. E'relin~ina~y 
I-esults from these phase functions are vtbi-y encor~ragin~g. 

Dllring her stay at tlhe Technical University of Denmark. S. Baiierjer 
collaborated with V. A. Balrker on "Network n~odelling of' two phase llow in a 
porous nledi~um". I t  s t imu l l e s  the secontlaiy oil p r o d r ~ t i o n  by watet-flooding 
fi-0111 tight chalk layers of high porosity. The inair1 task is the eval~lation of 
pressure in pore bodies a (  each time step. Cut-off. conditions imposecl at t he 
interface of tvro fluids induces nonlinearity in the pressure equations. The 
system has  hem approached by solving either a sequence of linear systems at 
each time step or a single nonlinear system. adjusting concluctiviti~s accorcling 
to cut-off conctition at each step of a single interative process. Parallel 
algorithms were developed, on a transputer network with ternary tree st rrlcture. 
to determine eigeilvaIues; of a tridiagunal matrix using s p e c t r ~ ~ m  slicing 
technique, and the expecttd speed u p  was noticed. 

E. Theoretical Chemistry 

G. Gangopadhyay have treated system-heat bath interactions to strltly 
the reduced system in various spectroscopic contexts. With S. H. Lin (Taiwan) 
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he h a s  studied the effect of pure clep'hasing on the joint-atom-field interact iilg 
systtm1, Lor example. Jaynes-C~iininings Model (JCM) and  in this contrst  t hcv 
llave proposed some further geilri-alization of JCM. When tht. reservoir is 
coinposed of fillit t. bandwidth of vacuum nlotles at finite t enlperatui-e, 
resoilar1c.e I luorc~scence a n d  probe absorpt ion spec t ra  a r e  stlldiecl to 
~ m d c r s t a i ~ d  the ei'li-ct of finite bandwidth of the reservoir at finite temperatures. 
This work is clone with S. Ghoshal I3hattacharya a t  this centre. 

In a n  another context spectroscopic aspects of model atomic or inolec~ilar 
multistate systen;~ is studied when the material system is co~lpled 10 a non- 
equilibriuin bath and then the whole system norleqtiilibriuin hat11 is immersed 
in a n  eq~~ilibriuim 'bath at finite temperature. 'This work is done with Dr. D. S. 
Ray. J .  P. Ray Chaudhuiy and B. Deb at LACS, Cklclltta. 

RESEARCH PROJECTS 

1. Theoretical High Energy Physics 

This research project with Professor Id. Uarliei-jee is sponsored I)!; INSA. 
1,at lice form~ilation provides a fi-a~nework lor quantum field 11leor-y where ollc. 
(-a11 in principle address quest ioi~s which are noii-perturl~ative. In practical 
applicatioiis, however, a serious inlpediment is the problem of fernlion dolibling. 
A no-go theorem states tha t  the url~wanted double-rs be evaded, but only 
at thy price of some basic desii-tible proper(ies of lattice fc.rinion act ioi~.  A 
l1aricty of inodels in the literatur-c. get rid of' doublers by at~andoninq onc or 
more basic properties; the most popular among these, the Wilson i~~oclcl.  
abandons chiral synlmetiy and is tllus uns~ii table for the Standard nlotlc~l. 
Prof. Banerjee h a s  proposed a model for 1attic.e lernlions which is (i) free Ii-on1 
doublers, (ii) hei-mitian and  (iii) chirally invariant. The loss of chiral synlmc.ti-y 
in the lattice act-ion for the Wilson ferimion is traded here for the loss of' 
hypercubic and rellectiorl syrnnlet rim. The model is not only 1-ee fronl tlo1111lei-s, 
lml reproduces tlle correct IVdr-tl identitiles, and most iinportan1ly the ARJ 
anomaly in the U(  1) axial vector 11-rent. Vdlxras chiral s p n l e t  1-y is explicit ly 
brolrm by the Wilson tei-111. the i1-i c*levant tcrrn ill the proposed model is ch i~ t l ly  
irlvariailt. This nxtkes the latter 21 viable. ( a id ida le  for c h i l d  caugc tht.01-ies. 

Publicat ions : (i) Baner-jec. t I .  : Resolution of the strong CP and U ( 1 ) 
problems - Ind. J .  Phys., 1997, 7 1 (Spl.). 333-341; (ii) Banerjce, H. and De. LZ. 
K. : Lattice lerniions and c h i l d  svinilleti-y - Nucl. I'hys. B, 1997. (s11ppt.) 53. 
64 1. 

2. Nuclear Fission and Nuclear Structure Calculations 

'Illis Eineritus Scientist's pi-ojc.c.t sponsorecl by CSIK is operated hy Prof. 
M. K. I ' d .  Tht. totally anti~ynlrnclris~ec1 theloi-JJ of tfrip-line neutron-halo ~luclei.  
1-epoi-t ed earlier, has been h r t h e r  rxter lcled t 0 st ucly all its consequences and 



corrections that are to be applied to the lowest-01-der thi-ee-body treatment. A 
collabor-ation is being developed with I'roC. S. Mulil-lerjee o f  BIW for co~nplet ing 
the detailed numerical co tnputat ions. T ~ v o  i ~ ~ ~ n o g i - a p h s  a - e  ~mclei- p repra t  ion 
on : (i) Selected topics in nuclear struct~ii-e and (2) N~lc.lt.ar reactions. 

3. Collaborative Programme with Warwick University 

R. 1'. Datta has, in qllantunl nlechanical calcl~lations on s~na l l  metal arltl 
oxide clusters. continued to look at  the qeometr-ic and electronic propert irs 01 
small copper clusters usinq a 'hybrid' approach. The lowest energy qeo1ilt.t r i ~ s  
of the clusters of' sizes 10-20 were determined via sinli~latecl aniieali~iq. 'Tilt. 
semi-empirical Equivalent Crystal Tlleory (ECT) is 11scc1 to compute the tot;ll 
energy of the clusters in their optiinurn geoinet ries 1 lsiiq the newly dev~lol)c-cl 
nnolecular f~lll-pot ential linearized rnuSSii1- t in orbital (FF'LMTO) two celltt re fit 
(TCF) method of Methfessel and Van Sc~hillgaar-de. The total enerqies ol' the 
clusters were reconlpute.cl in the same s t ruct~~re.  using the TCF tec>hniqllr.. 
The optimum structures of the cdusters in the range are So~md to be d~rivecl 
fro111 icosahedral structures. The 13-atom cluster. is an  icosahedron and t h ~  
19-at0111 one a double icosahedron. The other sizes show structw-es 1-el:ltecl 
to these. The 10 and 11 atom clusters, however, show solnewhat dif'fererlt 
stuctures. The variation in the binding energies a s  obtained from ECT. with 
cluster size, is compared with those where the total energies were calculated 
using TCF. Variation of HOMO-LUMO gap with cliuster- size, and the pse~i<lo- 
density of states for select cluster sizes have also been studied. 

We are currently us'ing the FPLM1'O-TCF method coinbined wit11 thc 
Harris-functional technique to carry out an alb initio inolec-ular dynainics st~icly 
of copper clusters ranging in size between 2 and 9. 

4. Activities at VECC and SNBNCBS on High Tc Superconductivity and 
Extension to Low Temperature Superconductors 

The project SBR-39 was sponsorecl by National Supercond~~ct ivi ty  
Programme (NSP),  Phase I .  a s  a collaborative project between the Centre and 
the Variable Energy Cyclotron Centre (VECC). and was completed in June,  
1996. The prolect Coordmator was Dr. C. K. Majurndar. There were fifteen 
publications -- nine in international journals, four in Indian journals, one in 
a book published abroad and one in the proceedings of an international 
conference abroad. Out of seventeen presentaitions in meetings and conferences 
three were done abroad. The most interesting resuks were : increase in Tc due 
to alpha particle bombardment in Bi,Sr,CaCu,Ox (Tc = 6 5 K )  superconchctot- 
and its explanation; decrease in Tc due to alpha irradiation of single crystals 
of Bi 22 12 (Tc = 80K)  and estimate of interla~yer coupling in unirradiated and 
irradiated crystals; study of texturing of polycrystalline samples under 
pressure. 



5. Structure-Property Correlation in tlhe Phase Transitions of 
Metallomesogens (liquid crystals) 

Tht. work in this project is dolit. by 1'1-of. M .  Hosv allc1 111-. C.  K .  M;!j~~mclar. 
I)r t :~i l~t l  X-ray and EI3l;! st rldirs ol (~111 imnai- CI ,C1~ it1 lamcllai- (:,OCII. (11 = 
6- 121, intlicate that  wit hi11 each series. sosle 11wi111)vrs eshil~it  ;rilo~n;llor 1s 
l~eliaviour. Thus,  in tht  for111ei-, even 1ilc.1111)t.1-s ( 11 = 6. 8, 10 and  12) sllow a 
sirlgle exc.llar1ge-nai-1-(3~~~ed strong asyimnetric g along with a weak g in pu-c  
solids, whereas odd mcmbers ( n= 7 and 9) exhibit hyperfine qum-tets in q , ,  . 
indicating weak or  n o  exchange.  C,,Cu is ilniqllc with three  different 
mesophases and  is the only inembrr Cl,Cu series to show a non-axial symmetry 
from EPR. Clystal structure indicates that C C u  behaves as a weak di1nc.r- 111 

the solid, but  breaks ~ . . p  in the mesophasc (11ypt.i-line ri~lartei c.ollapsc~s to ,t 

siilgltr line). In rion-axial C,,OCu. C70Cu is sirnilx to diaillc.ric. C\OCII \ . I / . .  

hyper-finv structure with quartel ant1 cl";"'frupolt' hi-biclcleii transit lo1 1 al t c.1- 

2,. Sollowed a broad g2 ant1 the wcnk < :. Other nwml)cw (12 = 6. 1 0 ) .  p ~ ) ~ ~ i l ) l \ ~  
mononiei-s. show t h r  hypc.rfine qnartt.1 in 2, lollow(~1 bv a witlc qJ alld t1 , tb  

weal< q ;. Again C,,OCu is nnomalorls as  tllr quariel is nltci- q , ,  followc-tl 1 ) ~ .  q 
irntl p :. indicating that long ch:rills may lvad t r, CI tliSS~rent prckiilq nlcxlc. ;IS 
observed by others. 'The results  arc to appeal- in (i) Bose. M . .  S k i h , ~ .  . 
Maluinclai-, C. K. and Sadashiva. B. K. : EE'K spcxCt-a oSallioxjr ; u ~ l  11l1sc.tl i~l l iyl  
alkosy substituted aqrl diketonales ol di:~cotic c.oppc-1- coinplcses I : ( ' o n l p ~ ~ t  c.1- 

analysis to idenlifv the quadrupole Sorl~idtleii transitions. Mol. Crvst. I,icl. 
CrysCals 1997, 3 7  (to be puldisherl) (ii) Bose. M . ,  Majllnldar. C.  K .  ;111(1 

Satlashiva. B. K. : EI'R studies olalkyl sul~stitutetl  aiyl diketonates of tlisc.otic, 
copper c.oinplexes 2: Concent rated vs rlil~l t e systt~nls, ibirl. 

6. Probing the Foundations of Quantum Theory 

This is supported by DST, with 1'1-of. 1'. Ghose, Dr. D. Hoine (B1) ; ~ n d  Dl-. 11. 
Datt a ( J U )  and Dr. A. S. Majunitlar. liesearch Assc)c.~i:lt e involved. C o i l ~ ~ c l r ~ c ~ i l c e ,  
of quantl lm non lo~xl i ty  were exanlined in the cwntext of' two gcc1ankc.n 
expt:rinients involvinq cl~lasiclassical gravity and  cavity e1ec~trotlynanlic.s 
respectively. The C1'-violation expel-iinmts in thr  K0 - K0 were analyet1 i l l  

depth to find that the Bohinian int erpi-et at ion n I' <11li\l?fL1111 i n ~ c l ~ ; r i ~ i ( ~ s  is 
i iecessary lor the act \ la1 iilfei-eiic'e of CI'- viola Lioi 1. 

The synlplectic S~I-uct111-e of the CP' nmtlel was sl utlied. No fi-actioiial spin 
is revealed at  the classical level in the !<auge inc1el)endent analysis w h m  (Ilc 
Hopf term is coupled The general rfkc t s of g a ~ ~ < i n g  on symplect i c  st r-r 1c.1 111-(I 

were examined. I t  wi-1s observed that there are c.1-it ical differences when r l lc. 

Chern-Siinons term is coupled to the CP1 inoldel Si-om the case involviiig tkic 
Hopi' lerim. 



7. Numerical Study of Transition and Noble Metal Disordered Alloys 
and Their Phase Diagrams 

The pi-qject was sporlsored by DST. I r .  A. Mookel-jee was the PI-incipil 
investigator. Dr. G. 1'. Das (BARC) was the co-iilvrstignlor and I3iplal) Sailvi~l 
was the Senior Resew-ch Fellow. Elect 1-ollic stimr0t w e  ca1cul;itioins h;kve b t~on 
tlo~re in m~lltic.ompoilr~rt alloys viz.. 1)ina-y and teri1ai-y alloys. Augrneillc~cl 
s p a c ~  rr-c~lrsion (ASEI) pac.kagt. has  1)c.rm developed lor both 1-~a1 and 111 I t -  
s1,ac.e. The disorderecl alloy systems studied were CuPd. AuFe and CuNiZrl. 
St ability oS I'cllili alloys has  been stildicd l)y ASR col~plrcl with orbit;il pcrllirig 
lllr~ll~od. 

'I'lrt. Sollowing papers t~lnergecl out of t hctse woi-ks : 

(i) Salyal .  B.. P.. Dasgupta. I. and Mookerjee . A. : An A~ignlented sp:rt.c2 
rec.111-sion teclmicl~ie lor the  calculatioin of elecii-onic sti-uctilre of ral1cloni 
alloys- ICTP preprinl 

(ii) Saha-Dasgupta, 7'. and Moolterjee, A. : Phase stability of PdRh alloy - J. 
Pllys. C. (accepted) 

(iii) Sanyal. B. Biswal,-;. P.. Mookei-jee. A., Salunkc. II. G.,  Das, G. 1'. ;tllcl 

Uhattacllarva, A. EL : Itnxstigatioil of tile clc~ti-onic s l ruct~l re  of rouqh epitasi;d 
over-layers oSFe on Ag sklbsti-ales - J .  I'hvs. (2. 

8. Network Program on Metals and Alloys (ICTP Project at Dhaka) 

This pi-ogranl is fi~t~icied by the ICrTl', Trieste. PIUS. Meslx-ihudtliiz Ahnlecl 
(Dllaka) is the pi-icilml iiwestigator. 1'1-or. A. Mookri-jee, Pi-of. R. Prasad (II'T) 
;ii1(1 Dl-. G .  I'. Das  (BARC) art. co-i1~1rcstig:ttoi-s. The nletlrodology of k-spac3c. 
I-c-cllr-sion i l l  auginei~t t.cl space 1-epr-eserltatioir has  been developed. Thc sl)t.cti-a1 
dellsit ies. coinplex bail( 1s st ruct 11rPs and 1i1zzi 1.1-mi ~111-laces have becw stlltlicd 
(01- disordered AgPd ; I I L I ~  AuFe sys tc~ns .  Tile papers are : 

(i) Biswas, P., Sanyal, B. Mookei-jee. A. , I-I~ida. A. . I Ialder, A., and Ahnlcd. 
M. : Ar~g~nentecl Spare  Rec~~rs io i l  for spectral 1i.mc.t ioiw for clisordt-1-c3cl t)il  mi-jr 
alloys : some cominenls - Int. J.  Mod. I'hys. f3. 

(ii) 13isw;ls. P.. Sanyal. B. Moolwl-jce. A. , Hrlcla, A. . Chowcl1111r-y. N .  Alllncd, 
M.  a i ~ t l  lIaltler, A. : A S t ~ l d y  of sl,rc,t~-al Suixtion,s and con1plt.x band s l l - ~ i ( ' t l i i - e ~ s  

lor t11c clisorclei-ed bi1li1.1y alloys : AgPrl and AulFc -- Int. J.  Mod. Phys.. 13. 



Publicakions 



15. B~illough, R. K. .  Bogoli~ibov. N .  M . .  IVaylik. N. aild Tllo~npson. B. V. : $> 
boson cavity clu:lntuin elwt rodyn:-~~nics : 1llnclaxnt.nlal t 1leo1-y ol t S I C  
micronlaser - (1. Qliur 1 t ~ 1 1 7 1  N o /  I I ~ I K X A I -  P \ ~ C > ~ I O ~ I ( V  la. 1995. 2. 1 3-29. 

1 6. C haki-ill~orty. B. : m c l  M;~JI~III&~I-. A. S .  : On Gal ili(~111 (~mr:ti-iai1c~cb j 11 :l lion 

I-~>lati\~istic model itlvolvinq a Cl~erii-Sinloris tern1 - Ar~rl .  Ph!js.  (1V.k:). 19C)(i. 
250. 1 12- 144. 

17. Chalwabortv,  IJ. a n d  Seshadr i ,  'T. R. : Der lsiiy ~ ~ ~ r t u r ~ ~ a i i o n s  i l l  

hyperextericled illflations - Asr I-upcir-iic-lc> t-'/lrjs.. 1996. 5. 35-4 1 . 
18. C:lialmd~orty, B. and Govindai-;nj;lii. 'T. R. : Hamiltonian Sorrn~~lation ol 

Quantum hall sli~jrnlions with Hopl' term- Mod. f'hys. l2.i t.. 1997. A12, 
6 l9-6:jO. 

19. Chaki-abarti, S. K. : Grand ~inification of  solut ioils of accretioris and wincis 
around black h o l ~ s  and ~ ieu t ron  st ai-s - A s t r - o l ~ h ~ j s .  J.. 1996, 464, 664- 
683. 

20. Chaki-aharti, S. I.(... Titai-chlik. L. G.. I.(azaulas. D. aild E1,isaw;l. K .  : 
Observational signatures of llie bo~indary layer of black holes - Astr-or1 c%. 
i l s ~ o p l ~ ~ g s .  S u p p l .  Series, 1996, 1201, 16% 166. 

2 1.  Chalir-abarti, S. K .  : Solr~tioils o f  t u~o  cliinensioi-la1 visco11s accrytion ailcl 
win(1s i l l  Kerr 1)lar.k hole gvoinet ry - Astr-oplr!jsiccd J., 1996, 47 1, 2:37- 
247. 

22,. Chakrabarti. S. K. : Global solutioils of viscous traiisonic flows in Ken- 
geo11lcti-y I : weak viscosity limit - Pl. N. R. A .  S..  1996. 283, 325-335. 

3 ChattV1-jee. T. N., Dntta. S. K.. Datta. A. K. .  Cllatterjee, S.. Tarafclar. G . ,  
BtAra, J . ,  Rahnlail. M. ,  Hci-a. K., Sen. A. K.., Ilas. T. K. ,  Maj~lindai-, C .  It<. 
;ind I,ok:maildhari, B. : 0bse1-vation of inicro\;vave racliosl~n drlr-ing tot;d 
solar eclipse 011 Octol~ei- 24. 1995 by I k s ~ c r r l  Cerltre for Rrsrarclr in 
Astr-ophysics (ECFW) - 111~1. J. P h ~ y s . ,  1996. 70U (3). 169- 173. 

24. C l ~ i ~ ~ t l l ~ ~ i ~ - i ,  S.. Gaingopdliyay. G. wncl Kay.  D. S .  : The throry ol c1l1anllim 
17~1c:t riatioils ill cla sically chaotic I Ianli1toniar-i systems - Plujs .  R(w. .  1996. 
E54, 2359-2365. 

25. Chi~utl1111ri. S.. Gangopdhyay. G. and Tiny. D. S. : Field indurctl (luiliit rim 
11n1-1-ier crossing : Classical (;hi~os imcl weak localization - Plujs. l2.t i .  lW6. 
A216, 53-58. 

26. Das. C .  : Evolulion of rnagnrtic moment 111 interaction of waves with 
kirletically described plasmas - J. P l u s m u  P l i ~ j s . ,  1997. 57. 343-348. 

27. Das .  D. ,  Sudarshan,  M. ,  Chinlalapildi, S. N . ,  Chakravorty, K. L. and 
Majuilltlar, C. K. : "Fe Moessbarier studies ill Nat~iral Chroinite - Dull.  
Mc~tcv- Sc., 1996, 19, 1095- 1103. 



28. Dasgupta. I . ,  Saha-Dasgupta, T., Mookei-jee, A., and Das. G.  P. : Study of 
transition metal nluminide alloys, J. Plrys : Cor~d. Mut. 1997. 9, 3529- 
3541. 

29. Datta. R. P.. Altekar, S. D., Ray. A. K. and Morel. J. E. : Conlp~ltational 
model for coupled electron-photon transport in two diiner~sions - Pluls. 
Rcw.. 1996, E53, 6514-6522. 

30. Datta, R. P., Banerjea. A. Mookerjee. A. and Bhattacharya, A. K. : A scrni- 
empirical study of small copper clusters - M o d .  P l y s .  Lett. ,  1996. B10, 
21 1-221 

31. Datta.  R. P., Banerjea. A. Mookerjee, A. a n d  Bhattacharya.  A. K.  : 
Calc~ilations on Ni clusters : An equivalent crystal theory and LCAO 
approach - Int. J. Mud. Phys.,  19916, B 11, 255 -262. 

32. Daila  R. P., Banerjea. A.. Mookerjee, A. : Calculations on Cu  clusters : 
Structure and  energetics - Irtd. J. Phys . ,  1996 70A(6), 735-740. 

33. Datta R. P., Banerjea, A., Mookei-jee, A. and  Bhattacharya, A. K. : A 
nlolecular full-potential LMTO calculatiorl for copper clusters - Mod. Phys.. 
k i t . ,  1997, B11,  161-169. 

34. Dey. S. K. (Visiting ProCessor) : Matrix free nonlinear sovers - Inti. J. Nc31~~-ul. 
pcrrcrllel a n d  scicv~tiJc con~putui iorrs. 1996, 4, 225-238. 

35. Cangopadhay, (2, and Lin. S. 1-1. : The effect of pure decohrrence in the 
Jaynes-Cuminings model - Ph)siccr Scriptu, 1997, 55, 425-430. 

36. Ghoshal, S. and  Chatterjee, A. : Non-classical behaviour of phonons in a 
polariton system- P h y s .  Letts., 1996, A223, I!*-203. 

37. Ghoshal ,  S. arld Dat ta ,  A. : Steady-state Doppler broadened IR- RF  
lineshape t h e o ~ y  and enhancement of refractive index in a three-level 
svstein - J. Mol. Spec., 1997. 181., 33-40. 

38. Guhr-1, P. and Alekeevslry D. : On decomposability of Nambu-Poisson tellsol- 
- A c t a  Math.  Ur~ iv .  Co1-n. 1996, 65, 1-9. 

39. Guha. P. : O n  c o m m u t i n g  flows of A K S  h i e r a r c h y  a n d  twis tor  
correspondence - J. Gcom. Phys . .  1996, 20, 207-217. 

40. Guha.  P. and Balakrishnan, K. : Surface-en~l~eddability api~roach to the 
dynamics of the inhomogeneor~s Heisenberg spin chain - J. Math. Phys.. 
1996. 37, 3651 1-3661. 

41. G u h a ,  P. : Vclliurne preserving integrable system and  Nainbu-poisson 
manifold Class - Q u a r ~ t .  Gravity ,  1997, 14, No. 2, L37-L43. 

42. 1-Iome, D. and Majumdar, A. S. : I s  spontaneous localization cornpat ible 
with the energy density of the universe? . P h y s .  Lett., 1996, A220. 17-21. 



33. Joshi ,  A., Ki-emid, A.. Nayak. N.. Thonlpsaln. B. V. and f3111101igh, R. K. : 
Exact trapping state dynamics for the "'Rb atom nlicromaser at very high 
Q and/or very low T - J. Mod. Opt.. 1996. '43. 971-992. 

34. Mellta. A., Luck, J. M. and Needs R. J .  : Dynamics oS sandpiles : Physical 
inechanisiz~s, coupled stochastic equations and alternative universality 
classes - Phys. N c w . .  1996. E53, 92- 102. 

45. Mehta. A.. Barker, G. C. . Luck, J. N1. and Nevds. R. J. : The dynainics of 
sai~dpiles : The competing roles of grains and clusters - Physicu, 1996, 
A224. 48-67. 

46. Mitra, T. Thakui-, P. K. : Resonance pattern in electronic transmit tallce 
for two coupled ralldorn-diiner chains under tf ifferent lead cor~iig~irations- 
Phys.  Rev.. 1996, B53, 9895-9900. 

47. Molteni. D.,  Ryu, D. and Chakrabarti, S. K. : Numerical sim~xlations of 
standing shocks jn accretion llows a ro~ ind  black holes : A comparative 
st 11dy - Astr-oylqs icul J.. 1996. 470. 460-4-68. 

48. Nayak. N. : Exact method for the simlllation of micromaser tlyriamic~s 1. 
T'oissanian p ~ m l p  mechanism - J. Opt. Soc.. A 1 7 1 . .  1996, B 13, 2099-2 I 05. 

49. Eioy. A. and Sharnr~a. S. K. : 011 the validity of soft particlt. approxiinat iolls 
for t lie light scattt.~-ing by a homoqt.nc.ous dielectric sphere- ,J. Mod. O l j t . ,  
1996. 43, 2225-2237. 

50. Ryu, D.. Cllakralx~rti. S. K. arid Molteni. 11. : Zero enrqy rolat in< acci-eiioil 
flows near a black hole - Astropl~;ysical ,J.,  1997. 474,  378-359. 

IS 1. Saha. J. : Pair pottxnti:ll for planar dilsc-like rnolec~lles - P i ~ ~ j s .  I _ n > i ~ .  , 1CN7. 
A228, 91-96. 

52. Saha,  T. and Mookerjee, A. : Phase stability of I'dRh alloys - J. Pl11j.s. 
Cortd. Mutt.. 1997 10, 2 179-86. 

53. Sharina, S. K. : Eikonal approximation in light scattering - I t ~ t l .  CJ.  P ~ I I s . ,  
1996, 70A, 413-4121. 

54. Sharma,  S .  K. and Someford, D. J .  : 011 the relationship hettveen the S- 
appproxiinat ion and the Hart -Mont roll approsilllalion - J. opt. Sot-. Arl~. 

1996, I3A, 1285- 1286. 

55. S h a r m a ,  S. K. and  Ghosh ,  G .  : 'The cx:let phase  a n d  its eikoi1;l 
;ipproximation Sol- a class of. reflectionless index profiles - Ada Phtjs. 
Polor~icu . 1997. 9lA, 555-561. 



Proceedings of Conferences & Symposia 
Banei;jee, H. and  De, A. : Lattice ferinions a i d  Chiral syniinetry - Nrud. 
P\i!ys. B. (Pr-oc. Slppl.), 53, 1997, p. 641. 

Banerjee, H.  : Iiesolution of the strong CP and U( l )  problems - lrld. J. 
Plikls., 71 (Spl.)~ . 1997, 333-341. 

Bhar, A., Das, I:)., Cl~iiltalapudi. 5;. N..  Bhattacharya. A. K., Hartridge. A. ,  
Mallick, K. K. and M~jjurndar. C. K. - Moessbauer study of noncrystallii~e 
Fe,O,,-Cr,O., solid solution. PI-oc. DAE Solid Stute Physics Slynyosi~in~. 
H ~ R C ,  Bombay. Dec. 27-31, 1996. 3 9 C .  405. 

I h s e .  M. : Role of valence fluctuation in the mixed conductors : Li,, ,V ,07, 
YI,i,V,O,. V,>O, and Li ,V,O,) Pro<:. Fill1 Asitcr 1 Cur$ or 1 Solid St atc lorlks : 
N c ~ o  ~truc' lo~~cc~~~c>rlls,  ~ a n c l y .  Sri Lanka. December 2-6 .  1996. World 
Scientific Publiishing Co.. Singapore 1996, 305-3 1 0 .  

Bullough, R. K . ,  Joshi.  A., Krernid, A.. Nayali, N. arid Thoinpson. B. V. : 
Exact trapping state dynamics for the  h R b  atom micromaser at very high 
Q and/or  very low T, in Coher-cv ice and cpar~trm Optics, Eds. : H. H. Eberly, 
I,. Mandel and  E. Wolf (Plenllnl, 1U. Y. . 1996) 339-340. 

Bullough, R. K., Joshi ,  A.. Kreniid, A.. Nayak, N.  and Thoinpson. B. V. 
: Cavity quan t l~ in  electi-odyiiainic.~ in si-nall and large cavities, Pr-oc. yl'Ll10 
3rd lrltcrrmtior ~ u l  Rr-lbwg S L ~ I I I I C I -  scho01 ii-1 i1o111i11eur optics, Ed. 0. Kellcr 
(World Scient ific, Singapore. 1996) 13-87. 

Chakrabarti. S. K. : Aspects o f  accretion processes on a rotating black 
hole, in Proc. oj ' i l ~  XVllllh col i/ererm> q/'tlw lrl tliurl Associutiorl of Gcv w-(11 

Hc~luiiviiy uritl Gr-ctvitalior~, IMSC, report no. 1 17, 1996. 

C h k r a b a r t i ,  S. K. : New twists in thc. study of gravity waxre ernrnision ill 
systems with inassive black holes. T ~ L P  JOLII-IICII o/' Kor- oar^ Astorlorniccd 
Sociel!y, 1996. 29, S281-S282. (Pi-oc. M U  Conf.) 

Chakral~art i ,  S. K. , R y l .  D. . Miolterii. D.. Sponholz. H. .  Lauzaiainc and 
G . .  Egg~lin, G. : Nllinerical sinllllations advcct ive accretion disks arouncl 
I)lac>k holes. T l ~ c  r JOLLI-I ~ C I I  01' Kor-C~TXII A S ~ O I K ) T ~ I ~ C . C I ~  Soci(>t~y, 1996, 29, S229- 
S230. (Proc. 1AU Cons.) 

Cl-lakralmi-ti, S .  K. : Spectral PI-opestirs ol'galactic and extragalactic bladi  
hole caiiclidates. Tllc> Jotrr-rid ql' Kor-can Aslc)rion1ic-a2 Socic)t&y, 1996. 29, 
S223-S226. (Proc. MU Coni'.) 

Chakrabarti, S.  K. , Ryu,  I). . Moltc-ni. I)., Spolll~olz,  H. ,  Lar~zaf'anlc and 
G. ,  Eggllnl. G.  : Ntlrwr-ical sinl~llalions of adlrective flows xouncl  black 
llolcs in the l'I-~:~c~c>cxliriyys qj'lllc. IAU- 16.3 s;yrlposi~irn ori Accr-ctliori pl~cv~orncv ( ( 1  

c ~ r  U I  r-c.l(nlcd ouCflo~v, Ed. T). lhJic,k~-ainsitighe et . al. 690-69 1 , 1997 

12. Cllaki-al~arti, S. K. : IJnilid ,tc.c:i-etion disk irlodels around black 11olc.s 



antl neutron stars  and their spectral propreties. in the PI-oceedir tgs OJ t l l c .  

I A l J -  1 63 s y n ~ p o s i u n ~  on Accr-etiort pltcmornerta! and ndatcd oulflozu. Ed. I). 
Wickramsinghe et al. 427-438, 1997. 

1 3 .  C h a ~ i t l l ~ ~ n y ,  R. : Interacting fermions : coexist enre  of' local m c l  l ~ o ~ ~ l ~ t l  
lerniion pairs antl breakdown of 12r mi liquid l~rlxlvio~ir .  Pr-oc. 1110 i i t  l l  

Ir ~tcv-nuliortal cor ;/&:)I Ice on muter-ids ur td rnccltur I isms ~~~~~~~~~~cor lcl11c t iui t 
urtd higll ternper-at w e  super-corrduclol-s ( M Y S - H l S C -  k' corlf&r-cv lee) held at 
Beijing. China on February 2 8  - March 4 ,  1997. 

14. Das. C : Theory of scattering of non-oscillating nlagnetic moment from 
Alfi-en waves in plasma. Proceedings o_f.tltc Natiorrd Syrnposiun~ orr PInsn~cr 
Scitwce C% Tecl~nolog!j, Plasr7m 96, Octol~er 2 8 - 3  1 , lEEl6, Allied Publisllers, 
1997. 

15. Das, N. ; Coi~tinued lraction expansion of averaged Green's f i inc t io~~  - 

PI-uc. LIAE Solid Slate Physics Syrlyosizlrn, EIARC. B o i n h y ,  Dec. 27-3 1 . 
1996, 67.  

16. Gangopadhyay. D. : .Uogolubov translorinat o ions for q u a n t w ~ i  oscil1ato1-s 
- 1V"' Wigrwr Syrnpo.siun1 Proc'ecdir lgs a t  Guadalajara. Mexico. Allqllst 7- 
1 1, 1995. Worltl Scientific, 1996, 417-420. 

17. Gangopadhyay, G. and Ghoslml. S. : Non-M arkowan analysis of' st 1-oilq 
Geld induced resonance fluorescence spectra at Sinite teiliperatlire - Pr-oc. 
r~uriortcrl Icxscr- s ~ ~ r n p c ~ s i ~ r n ,  Feh.. 1997, CAT, Ihdort.. 

18. Ghosh. S. : A geometrical approach to Feenlm-g multiple scattering series 
- Proc. o fDAE Solid .Stale Plujsics s~jmposicm. BAIIC. Bornhay, DPC. 27- 
31, 1996, 68. 

19. Joshi.  A.. Kr-qlnid. A... Nayak, N . .  Thonlpson, U.  V. and Bullough, R. K. : 
Exact t rappii li: st ate dynamics for the "'Rb atom micromaser at verv lliqh 
Q and/or very low 1' - SPIE-Atomic trrld Q I L U I ~ ~ L ~ I  optics : Higlr prcJc'isio1l 
n~eusur-emcnts, Eds. A. Chirkin and N.  I .  Karonteev, 1996, 2799, 35-34. 

20. Majuindar, A. S. and Home, D. : Testing a dynainical model of a wmc. 
function collapse in the cosmological scenario, in Quantum co1~erenc.t. 
and decohere~lce - Fourtdutions o f c ~ ~ ~ u r ~ l u n ~  n~ecltnr tics in the light o/r~eco 
l~cl~rtolc g y  PI-occedir ~ y s  of'the 5th  I S A M ,  Tokyo, Eds. K. Fujikawn and Y. A. 
Ono (Elsevier Science, I3. V. . 1996). 25  1 -2. 

2 1. M a j ~ ~ m d a r  C. K. : Creativity in scierlccs in Aestlwfics u r ~ d  n~otiuatior~s i r t  
Arts urtd Science (Ed. K. C. Gupta, p~~blishecl  by Iildira Gaildl~i  National 
Centre for the Arts. New Delhi. New Age International (P) Lt d., New Delhi. 
1996). Pp. 25-34. 

22. Molteni. D., Sponholz, H and Chakrabarti, S. K. : Proc. Ror1tgc~r1str-a111[1r1g 
-11-om the urliverse. E d s .  H .  U .  Zimmerman, J. Trumpel- and H. Yorkr. MPE 
report, 1996, 263, 6357-658. 



23. Sanyal. B. : Magnetism of rough surfaces and interfaces : An Augmented 
space recursive study, Proc. DAE Slolid State Ph!ysics syn~posium, BARC. 
Bombay, Dec. 27-31, 1996, 39C, 369 

24. Sinha, T. P. , b y ,  R., Mandal, P. and Majumdar, C. K. : Magnetic and 
Moessbauer studies of intermetallic Fe-Mn.Te alloy - Proc. DAE Solid 

State Physics symposium, BARC, Eiombay, Dec:. 27-3 1, 1996, 39C, 107. 

Miscellaneous 
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Dr. R. Chaudhary has been made a ~nernber o f  the New York Academy of 
Sciences. 
Professor H. Barlerjee has been elected a Fellow of National Acaclelny o f  
Sciences (Allahabad). 
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Dr. D. Gangopadhyay has been made a mernber ol'(i) The Planetary Society 
and (ii) National (f eographic Society (USA). 

Honorary Fellow. 

Professor N. Sathyamurthy. Honorary Fellow of the Centre. has published 
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Meeting on Novel Liquid Crystals withi special refrence to transition metal 
discotics and smectics held SNBNCBS, Calcutta (January 8- 10. 1997) 
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(December 2 1, 1996) 

Guha, P. : visited (i) Research Institute for Mathematical Science. Kyoto 
University, Japan  (Dec 1996 - J a n  1997); (ii) Hong Kong University of 
Science and Technolo~gy, Hong Kong (Jan 1997). 
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Mechanics a t  NISI'ADS, New Delhi (December 28-3 1, 1996); (iii) 2nd 
Meeting on Current Trends in Optics at SNBNCBS, Calcutta (January 
14-17, 1997). 

Mookerjee, A. attended workshop on LDA and beyond a t  ICTP, Trieste, 
Italy (June 1996); (ii) Frontiers in Materials Modelling and Design a t  IGCAR 
(August 20-23. 19!36): (iii) Condensed Matter Days a t  Agartala (August 
29-3 1, 1996): (iv) Workshop on Novel Materials, Puri (March 1997). 

Mukhopadhyay, P. K. : attended the workshop "Cryogenic Techniques 
and Instrumentation" in the Cryogenic Engineering Centre. IIT, Kharagpur 
( A u ~  26-30, 1996). 

Nayak, N. attended (i) a seminar on Some Aspects of Theoretical Physics 
in Honour of Professor P. Bandyopadyay on his 60th birthday a t  the IS I .  
Calcutta (May 14- 15, 1996): (ii) 2nd Meeting on Current Trends in Optics 
(Co-Convenor) a t  SNBNCBS, Calcutta (January I 4- 17, 1997). 
Saha, J. attended Nat. Sem. On Lily. Crystals at Thapar Institute of- 
Engineering and Technology, Patiala (Nov 1-3, 1996). 

Sanyal, B. attended (i) workshop on LDA and beyond a t  ICTP. Trieste. 
Itlay (June 17-28. 1996): (ii) worksholp on E;lectronic Structure of Solids 
a t  Dhaka University, Bangladesh (Novernber, 1996); (iii) Indo-U.S. 
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International Synnposium on Novel Materials a t  Puri (March 3-7, 1997). 

17. Sharma, S. K. attended a meeting on Some: Aspects of Theoretical Physics 
on the occassion of 60th birthday of Professor I>. Bandhopadhyay at I S I ,  
Calcutta (May 14- 15, 1996). 

Seminars/Talks by the Centre's Staff 

Banerjea A. : The Equivalent Crystal Theory and Its Applications a s  part 
of the discussions workshop Electronic Structure of Alloys and Phase 
Stability a t  SNBNCBS (April 23, 1996). 

Banerjee, H. : (i) Fermion on Lattice and Chiral Invariance at  Visva-Bharti 
(April 21-24, 1996); (ii) Fermion on Lattice a t  ISI, Calcutta (May 14- 15, 
1996); (iii) Resolution of Strong CIP and U(1) Problems a t  SNBNCBS, 
Calcutta (August 13 & 20, 1996); (iv) Fermions on Lattice and Chiral 
Symmetry a t  CTS, IISc., Bangalore (September 20, 1996). 

Banerjee, R. : Course on "An introduction to the theory and applications 
of constrained Ha~niltonian dynamics" (25 lectures a t  UFRJ. Brazil). 

Biswas, P. : Electronic Structure of Disordered AuFe Alloy a t  University of 
Dhaka, Bangladesh (November 14, :L 996). 

Bose, M. : Computer analysis to identify the quadrupole forbidden 
transition in the EPR spectra of alkoxy and alkylalkoxy substituted aryl 
beta diketonates of Cu(I1) a t  the National Seminar on Liquid Crystals, 
Thapar Inst. Engg. Tech., Patiala in Nov, 1996. 

Chakrabarti, S. : (i) Quasi-Periodic Oscilla1.ion and Spectral Properties of 
Black Hole Accretion at  the Goddard Space Flight Centre (December 1996); 
(ii) Recent Progresses in Accretion Disk Models Around Galactic and 
Extragalactic Black Holes a t  the 18th Texas Symposium at  Chicago, USA 
(December 1996); (iii) Invited talks on Solar Wind Astrophysical Flows 
Around Black Holes and Our Galactic Centre a t  the Winter School of 
Eastern Centre for Research in Astrlophysics (ECRA) a t  Science College, 
Calcutta (January. 1997); (iv) Welcome address a t  the 1st Winter School 
of ECRA on Basics of Astrophysics at the Science College. Calcutta and 
invited address at the ECRA Training Programme on Millimeter Wave 
Physics ( J a n u a ~ y  1.997): (v) Introduction of A s t  rophysics in the university 
teaching at  the Jadavpur University (February 1997); (vi) Astrophysics of 
Black Holes at the Symposium of West Brngal Academy of Science at the 
IACS. Calculta (March, 1997). 

Chaudhury. K. : Interacting Fermion~s - Coexistence of Local and Bound 
Fermion Pairs and Breakdown of Fernii Liquid Behaviour a t  5 th  
In te rna t iona l  Conference o n  Materials a n d  Mechanisms  of 



Superconductivity - High Temperature Superc:onducters (M2S-HTSC-V) 
in Beijing, China (March 3,  1997). 

8. Das, C. : (i) Elec1.romagnetic Radiation bly a Tunneling Charge by M.I. 
Dyakonov and I. V. Gornyl (PRL 76, Ma.y 1996) a t  the Journal Club. 
SNBNCBS, Calcutta (June 28, 1996); (ii) Interaction at  Physics and Applied 
Mathematics Unil., ISI ,  Calcutta (August 22, 1996). 

9. Das, R. : IT-As a Carrer for Women a t  CSIL Calcutta (April 8. 1996). 

10. Datta, R. P.. Banerjea. A.. Mookerjee. A. and Bhattacarya. A. K. : Study of 
small clusters of Cu and Ni - Presented by R. P. Datta a t  the conference 
titled Discussion Workshop on Electronic Structure and Phase Stability 
of Alloys - SNBNCBS. (April 23-26. 1996). 

1 1. Dey, P. : Quantum Dynamical Tunnelling Suppression by a Laser Field at 
the Journal Club, SNBNCBS, Calcutta (July 4, 1996). 

12. Gangopadhyay, 11. : Generalising Maximal Symmetry in the Presence of 
Torsion a t  the XNII UK Institute for Theoretical High Energy Physics, 
University of Durham, UK (August 28, 1996). 

13. Gangopadhyay. (3. : Quantum Theory of Damping for Model Linear and 
Nonlinear Quantum Optical Systems at  SNBNCBS, Calcutta (July 9,  1996). 

14. Gangopadhyay. G. : The effect of finite bandwidth of the resonance 
fluorescence spectra a t  Institute for Molecular Science. Okazaki. Japan 
(March, 1997). 

15. Ghosh, S. : A Geometrical Approach to Feenberg Multiple Scattering Series 
a t  Dhaka University, Bangladesh (November 14, 1996). 

16. Majumdar, C. Ii. : (i) Parallel Computation and its Application to the 
Hooghly Estuary Problem at  ISI. Calcutta (May 14- 15, 1996); (ii) A Three 
Body Problem in Magnetism. Centenary Celebration of Prof. R. N.  Sen at 
Pure Mathematics Department. Calcutta University (September 12. 1996). 

17. Majumdar. A. S.  : Towards Obtaining Empirical Signatures of Wave 
Function Collapse in Cosmology - invited talk a t  the International 
Workshop on Seventy Years of Schroedinge~r's Wave Mechanics a t  NISTADS. 
New Delhi (December 30, 1996). 

18. Mehta, A. : (i) Probing Sand and Sem~inar on Complex Systems at CMMACS 
a t  Bangalore ( J u n e  25-30. 1996) ;  (ii) Deposition on Surfaces  : 
Phenomenology and Mechanisms at Dhaka University, Bangladesh 
(November 1 1 - 12!, 1996). 

19. Mookerjee, A. : (i) Electronic Structure and Phase Stabilty of Alloys at 
SNBNCBS, Calcutta (April 25-  1 996); (ii) Magnetism on rough surfaces 
(Plenary talk) a t  ICTP, Trieste. Italp (July 4. 1996); (iii) Magnetism on 
Rough Surfaces a t  Psi-k Conference at Gmund. Germany (Septem1)er 20, 
1996); (iv) Growth and Electronic Slructure of Thin Films at Physics 
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Department, Case Western Reserve Univer~~ity. Cleveland, USA (September 
23, 1996); (v) Tunable Photovoltaic Devices at Centre for Catalytic Systems, 
University of Warwick, UK (September 27, 1-996): (vi) Magnetism on Rough 
Surfaces at  Dhaka University, Bangladesh (November 1 1 - 12, 1996). 

20. Mookerjee, A., Datta, R. P. and Bhattacharya, A. K. : Theoretical studies 
on copper clusters - presented by Prof. A. Mookerjee at  the International 
Conference on Novel Materials held at Puri, March 3-6, 1997. 

Mitra, T. : (i) Environment Induced Decoherence Approach in Quantum 
Measurement Problem at the Journal Club. SNBNCBS, Calcutta (July 
18, 1996); (ii) Environment Induced Super Selection Rules at  the Journal 
Club, SNBNCBS, Calcutta (August 1, 1996); (iii) Decoherence Approach 
in Quantum Measurement through some Ftealistjc Models at  the Journal 
Club, SNBNCBS, Calcutta (August f3,, 1996). 

Pal, M. K. : (i) From transuranics to1 the superheavies at  IACS. Calcutta 
(April 1996); (ii) History of the Discovery of Pduclear Fission at Visva-Bharti 
University (April 1 996). 

23. Saha, J. : (i) Modification of the Overlap Potential for Disc-Like Crystal 
Molecules at the National Seminar on Liquid Crystals, Patiala (Novenlber 
2, 1996); (ii) Computer simulation ol'Thernlotropic Liquid Crystals at the 
Discussion Group Meeting on Novel Liquid Crystals with special refrence 
to transition metal discotics and smectics at SNBNCBS, Calcutta University 
(January 10, 1997). 

24. Sanyal, B. : Magnetism on Rough Surfaces and Interfaces at  University of 
Dhaka, Bangladesh (Novembver 1 996). 

Theoretical Physics Seminar Circuit 

The following scientists under TPSC Programme gave seminars in Calcutta : 

Dr. Tapobrata Soin, IIT Kanpur : Behaviour of Hydrogen in Materials Using 
Elatsic Recoil Detection Analysis at  SNBNCISS, Calcutta (August 9, 1996). 

Dr. Naba K. Mondal, High Energy & Cosmic Ray Croup. TIFR. Mumbai : 
Search for Supersymmetry at Tevatroin at SNBNCBS (September 24, 1996). 

Dr. Arnab Rai Choudhuri, Department of Physicsl. IISc., Bangalore : The 
Origin of Sunspots at  SNBNCBS (September 30, 1996). 

Dr. N. Rathnasree, formerly Raman Research Institute, Bangalore : Lorentz 
Factor of Emitting Particles in Pulsar Magnetospheres a t  SNBNCBS 
(October 1 1, 1996:). 

Dr. Sumit Ranjan Das, TIFR, Mumbai : Microscopic Derivation of Black 
Holes Thermodynamics at  SNBNCBS (October 16, 1996). 



Professor Ramkr-ishna Ramaswamy, School of' Physical Sciences, J N U ,  
New Delhi : Driven Diffusive Lattice Gases : Traffic Models Coarseing and 
Pairwise Balance at SNBNCBS (December 5, 1996). 
Dr. Neelima GupCa, IIT, Madras : Coherence and Chaotic Flows and Maps 
at SNBNCBS (December 27, 1996). 
Professor S. R. Shenoy, ICTP. Trieste, Italy : Towards a Ginzburg Landau 
Descreption of Martensitic Textures (And Shade Memory) at SNBNCBS 
(January 9. 1997). 

Professor R. Rajaram, School of Physical Sciences, JNU, New Delhi : Field 
Theory of Single and Double Layer. Quantum Hall Sysytems at SNBNCBS 
(February 17, 1997). 

Dr. S. Misra, Nlahabad University : Various Techniques of Magnetic 
Resonance at SNBNCBS, Calcutta (March 19, 1997). 
Dr A. Mehta of SNBNCBS was selected a TPSC Speaker. She gave lectures : 
Roughness at Interfaces at Pune University (March 27, 1997); 
The Completely Inelastic Ball at IIT Madras (March 28, 1997); and 
Hidden Length Scales in Interface Problems at IMS Madras (March 31, 
1997). 

At present we 'have 9 full and 9 associate TPSC Centres. 

The Centres are : 

Full Centres : 
1. SNBNCBS, Calcutta 2. TIFR, Mumbai; 3. IISc., Bangalore; 4. University 
of Hyderabad; 5. IMSc., Chennai; 6 .  PRL, Ahmedabad; 7. IOP, 
Bhubaneshwa-r; 8. IIT. Kanpur; 9. University of Delhi. 
Associate Centres 
1. MRI, Allahabad: 2. University of Poona. Pune; 3. Bharathidasan 
University, Tiruchirapalli: 4. University of Roorkee, Roorkee: 5. University 
of Punjab, Chandigarh; 6. North-Eastern States Consortium; 7. Visva- 
Bharati, Santiniketan: 8. University of' Cochin; 9.  BHU, Varanasi. 

Educational Activities : HRD Programmes 

Dr. C. K. Majumdar taught part of the Solid State Physics (special paper) 
in the combined M. Sc. classes of Calcutta University and Presidency 
College, Calcutta, during November 1996 to April 1997. Other human 
resource developement (HKD) programmes include the workshop on 
FORTRAN 90 and on upgrading the F'G Physics Laboratory. 



LIBRARY 
The Library now subscribes to the following journals : 

A. Foreign Journals 
1. Computer Journal 

2. Computers in Physics (AIP) 
3. Economic Theory 

4. Journal of Modern Optics 
5. International Journal of Modern Physics A 

6. Journal of Physics A : Mathematics and General 

7. Modern Physics Letters A 

8. Modern Physics Letters B 
9. Monthly Notices of Royal Society of Astronomy 

10. Nature 
1 1. Physical Revievv A 

12. Physical Review B 
13. Physical Review C 

14. Physical Review D 

1 5. Physical Review E 

16. Physical Revievw Letters 

17. Physics Letters A 

18. Physics Letters B 

19. Physics Reports 

20. Reviews of Modern Physics 
21. Fractals 

22. The Astrophysical Journal 

The Library gets APS News, CERN Courier and Bulletin of American 
Physic;. 1 Society. 

B. Indian Journals 
1. Bulletin of Material Science 

2. Current Science 
3.  Indian Journal of Pure & cipplied Physics 
4. Journal of Astrophysics and Astronomy 
5. Journal of Bioscience 

6. Journal of Genetics 

7. Pramana 



8. Proc. Ind. Acad. of Sc. (Chemical Sciences) 

9. Proc. Ind. Acad. of Sc. (Earth & Planetary Sciences) 

10. Proc. Ind. Acad. of Sc. (Engineering Sciences)--- Sadhana 

1 1. Proc. Ind. Acad. of' Sc. (Mathematical Sciences) . 

12. Resonance 

The Library is expanding slowly. Its 286-MINICOMP PC and EPSON FX- 
1000 printer are used for the monthly and annual reports. the software dBAse 
I11 and Word Perfect 5.1 are being used for technical processing. The new HP 
7 15 Computer will be linked u p  with the internad LAN and will be linked up 
with CALIBNET facilities in future. 

The Library added 259 new books in 1996-97. The Centre continues to 
get electronic mail information bulletin such a s  C-Alert. HiTcupdate. Atom- 
Ph, Quan-Ph, Hep-Th, Hep-Ph, Alg-Geom etc. The users can access various 
publications through the internet. The library has  its xerox machine Modi 
xerox model 1038; it xeroxed about 76800 pages in the year. It also has the 
older machine model 1025, used mostly for office work. It continues i ts  
connection with The Indian National Scientific Documentation Centre 
(INSDOC) for getting xerox copies of papers from different foreign periodicals. 

The library gratefully acknowledges the gift of many issues of Astrophysical 
Journal from ICTP, Trieste, Italy. 

COMPUTER CENTR.E 
The old computer HP 9000 with its accessories (one dumb terminal, dot 

matrix printer (DMP) and plotter) is now mostly used for electronic mail, but 
its starbase graphics is still available. The Centre has  furbished its computing 
facilities thoroughly. It has now a DEC 250 4/266 machine with 8 VT 510 
(Ordinary Visual) terminals and two 2 1 " screen 'VXT 2000 terminals. This is 
connected to a laserjet 5MP printer and a line printer EPSON-LQ 1170 (ESC 
P2). A digital 486 machine Venturis 466 conrlectecf to a scanner is also 
connected to the above printer. A Silicon Graphics Indigo 2 machine is used 
for graphic and some project work involving long computation. For computation 
we have (i) PCL 386 and a colour printer TVSE; (ii) three PCL 386 with a FX 
105 Sprinter and Laser jet 4ML; (iii) one LPL 486; (iv) one PCL 486 and a TVS 
Printer. Five Packard Bell 486 machines were bought for internet and 
distributed over three floors. For mathematical work, the Centre has WIPRO 
486 (2 terminals) ,  Laserjet 5 M P  and  13anasonic 24 Pin DMP.  Parallel 
computation is done on a PCL 486 (fitted with transputer T800 and node add 
on board) and a DMP MSP 155; this needs upgrading. For astrophysics work. 
the Centre procured Origin 200 with fronted 02 (silicon Graphics). a Pentiunl 
and a colour deskjet printer HP 870 CXI. The condensed matter lnborato~y 
has PCL 486 computer with a Calligra 24 pin printer. 



The Computers are getting linked in a local area. network (LAN) throllgh 
high speed catalyst switch. 

The Centre has  now complete internet facilities. It has  taken 64 kbps 
dedicated lease line connected with VSNL via PSI link. (It is being heavily 
used to access technical literature and scientific journals present in the 
internet .) Originally the  connection was  given through the  address  
snboseQgiascl0 1 .vsnl.net.in. After the networking in the computer room, the 
present access is through rootOboson.bose.res.in. 

Individuals are given separate accounts. The e-inail has  been looked after 
by S. Banerjee , N. Nayak, A. Lahiri and S. K. Chakrabarti. 

The Workshop on FORTRAN 90 was run with hired inachines without 
disturbing the compi.rter room. The teachers' training programme was not 
run. The interest of teachers is changing and appropriate yrogran~me will 
have to be thought out. 

Mrs. R. Das has been busy with Brailescript project of the Conlplltctr 
Science & EMC Department. Jadavpur University. The project is reported to 
be sucessful. 

THE NEW CAMP'US 

The new Canlpus has  a part of the Main Building (library and computer 
building), a 48-room Guest House and one block of Essential Staff Quarters. 

The following parties were involved in the constr-uction in the first phase : 

1. Nabin Designers & Constructors ; 2. Prailhan (3 Associates: 3.  Blue Star 
Limited; 4. CMC Limited; 5. Asco Sltruinech (P) Ltd.; 6. OTIS Elevator: 7. 
TIL Limited; 8. Larica India Limited. 

The gardening and tree plantation on a srnall scale has  been entrusted to 
Globe Nursery. 

Security arrangements are looked after by Security Investigation Bureau 
on contract. 

Maintenance work is entrusted to the following parties : 

1. Pradhan Associates (Electrical Installations); 

2. Blue Star Limited (Air-conditioning (Centre & Coinputer); 
3 .  Project Electrical I:DG Set); 

4. Larica India (P) Ltd. & Dew Drops (Iindia) (IDeironing Plant): 

5. OTIS (Lifts - 6 Pasenger  & 8 passenger): 

6. Mercantile Agency (Water Coolers. Window 5 p e  Air -conditioners) : 

7. Eureka Forbes Limited (Aquaguard); 

8. DB Power Electronics (I,) Ltd. (UPS Systerrl/Con1~1ulei- Room). 



The Guest House is becoming popular. In this :year we had about 600 guests. 
It was utilised for conferences run by Calcutta University, Bose Institute Kr 
Saha Institute of Nuclear Physics. The All-India Vice Chancellors Conference, 
organisecl by Rabindra Bharati University, had 58 Vice Chancellors' and UGC 
officials staying here. Further i i~lprovments  are planned. 

MEETING OF T H E  GOVERNING BODY AND 
VARIOUS COMMITTEES (1996- 1997) 

Governing Body 

'The Governing I3ocly of the Centre held i l s  twelfth ant1 thirteenth 
nieeling on  8 A ~ l g ~ ~ s t ,  1996 arid 4 October, 1996 respectively dllring 
the period under  report, a t  the  Office of the Secretary, Department of 
Science & Technology. New Delhi. 

Academic Programme Advisory Co:mmitl:ee 

The Academic Programme Advisory Committee meeting of the  Centre 
was held on 28 February, 1997. 

Finance Committe'e 

During the abovt. period, the  constitution of the  Finance Coininittee 
was a s  hereunder  : 

( i)  Professor C .  K. Majuindar Chair m a n  

(ii) Shr i  S .  B. Krishnan/R. Sarin Member (FA, DST) 

(iii) Professor Mihir Chowdhury Member (IACS) 

(iv) Professor 'V. Krishnan Member (IISc. Bangalore) 

(v) Shri  Abhijit Gupta  Member -Secretary 

The meeting of the  Finance Committee was held in the  office of the  
Department of Science & Technology. New Delhj on 4 April. 1996. 

Building Committee 

During the above period, the  coi~s~titution of the Builtling Commit tee 
was a s  hereunder : 

(i) Professor C .  K. Majumdar . .. . . . . . . . . . . . . . . .. C hail-man 

(ii) Professor '1'. K. Chattopadhiyay ........ ... Dept . of Architect ui-e 
J adavpur  Universitv. 
IMeinl~er 



(iii) Shri  S .  C. Padhi ................................... SSW (EZ), CPWD 
Member 

(iv) A nominee of DST ................................ (:yet to be nominated) 
Government of India 

(v) Shr i  Abhijit Gupta  ............................... Member -Secretary 

There was no meeting held during the said period a s  the  composition 
of the  committee was not complete f o r  want o f  t he  nominee of the  DST. 

Administrative Matters 

The Centre is Sollowing the provisiolls of the Official Language Policy to 
the extent possible. All letters received in i-lincli are replied to in Hindi. 

The reservation policy of the Government is being followed by the Centre. 
Consequent to DST letter No. AI/MISC./015/96 dl. 16. 5. 1996, it was 

intinmted by the Director in his letter No. SNl3/FA 2 002/DO-38, dt. 3. 7. 
1996 that no Review Committee was set up till that time. 

GOVERNING BODY 

During the  period under  report the composition of the  Governing 
Body was a s  hereunder : 

1. Professor V. S .  Ramamurthy Secretary 
Chairman 

Professor G. S. Agarwal 
Member 

Professor S. N. Behera 
Member 

Professor Probir Roy 
Member 

Shri S. B. Krishnan 

Department of Science & 
Technology, Government of 
India, New Delhi 

Director 
Physical Research Laboratory 
Ahmedabad 

Director 
Insti tute of Physics 
Bhubaneshwar 

Tata Institute of Fundament 21 
Research, Mumbai 

Jolinl Secretary 



Member Financial Adviser 
DIST, New Delhi 

Shri R. Sarin -do- (from Oct 1996) 

6. Shri A. K. Majumdar 
Member 

Chief Secretary 
Government of West Bengal 
CIalcu t ta  

7. Professor C. K. Majumdar Director 
Member S. N.  Bose National Centre 

for Basic Sciences, Calcutta 

8. Shri Abhijit Gupta 
Non-member Secretary 

Administrative Officer 
!5. 'N. Bose National Centre 
for Basic Sciences, Calcutta 

The tenure of Prof. G.  S. Agarwal.. Prof. S. N .  Behera and Prof. Probir 
Roy is for a period of five years with effect from 19 Ju ly .  1996 a s  per 
clause 21 of the Rules  of the Centre. Others are  ex-officio members. 

ACADEMIC PROGRAMME1 ADVISORY COMMITTEE 

During the year, the Academic Programme Advisory Committee of 
the Centre consisted of the followir~g members : 

3 ore 1. Professor N .  Nlukunda, JNCASR, B a n g  1 (Chairman) 

2.  Professor M. Chowdhury. IACS, Calcutta (Member) 

3 .  Professor N.  Sathyainurthy. 117' Kanpur (Member) 

4. Professor P. K. Maitra, Agharka~r Research Inst. Pune (Member) 

5. Professor R. Sinha, NCRA, rune  [Member) 

6. Professor C.  K .  Majumdar, Director. SNBNCUS,  Ca lcu t t a  (Member) 

7. Professor S. E L  Bose. S N B N C H S  (Member) 

8. Professor A. Mookerjee, S N B N C B S  (Member) 

9. Dr. S. K. Sharma,  SNBNCBS (Member) 

10. Dr. N .  Nayak, SNBNCBS (Member) 

The committee was  appointed ui i  D r c .  I 2 .  1994 lor a three ye;$; 
term.  



STAFF OF THE CENTRE AS ON 311 MARCH, 1997 

Academic 

Dr. 

Dr. 

Dr. 

Dr. 

Dr. 

Dr. 

Dr. 
Dr. 

Dr. 

Dr. 

Dr. 

Dr. 

Dr. 

Dr. 

Dr. 

Dr. 

Dr. 

Dr. 

Chancha l  Kumar  Majumdar  

Suj i t  Kumar  Bose 

Par tha  Ghose  

Abhijit Mookerjee 

S a n d i p  Chakrabar t i  

S u b o d h  Kumar  S h a r m a  

Nilkantha Nayalc 
Rabin  Banerjee 

Anita Mehta  

Debash i s  Gangopadhyay 

M a n u  M a t h u r  

Sr i lekha B a n e r ~  ee 

Sainir  Kumar  Pau l  

Kumar  S a n k a r  G u p t a  

Amitava Baner jea  

Prat ip Kumar  Mukhopadhyay 

Ran jan  C h a u d h u r y  

G a u t a m  Gangopadhyay 

Mrs. Rina Das  

Dr. Biswajit Chakrabor ty  

Mr. S u b h r a d i p  G h o s h  

Scientists on Projects 

Professor Manoj Kumar  Pal 

Professor Monisha Bose 

Professor Har idas  Banerjee 

Dr. S~ tdh ish  Ch .  Banerjee 

Director 

F'rofessor 

Academic P r o g r a i ~ u ~ ~ e  Coordinator 

F'rofessor 

Associate Professor 

(Joined o n  26.1 1.96) 

Reader 

Reader 
Reader 

Reader 

Fellow 

Fellow 

F e l l o ~ ~  
Fellow 

fell or^ (resxgned o n  30.4.96) 

Lecturer  (resigned o n  0 1.0 1.97) 

Lecturer  

Lectu~rer  

Lecturer  (on leave for 2 years)  

Scientific Officer (Computer)  

Post  Doctoral Fellow 
J u n i o r  Research Fellow 

Emer i tus  Scientist .  CSIR 

Co-Principal Investigator 
in  a LIST Project 

INSA Seniolr Scient is t  

Principal Investigator in  a 
DST Project (joined o n  0 1.3.97) 

Dr. Radhika  Prasad  Dat ta  Research Associate. Univ .  of 
Warwick Project 



Dr. Archan S. Majumdar Research Associate, DST 

Dr. Govindaraj an Pari 

Dr. (Ms.) Chancdra Das 

Dr. (Ms.) Jayashree Saha 

Mr. Biplab Sarlyal 

Ms. Chhanda Basu Chauduri 

Mr. Partha Pratim Biswas 

Mr. Tapas Mitra 

Mr. Prantick Dey 

Mr. Ganesh CI-landra Gorain 

Mr. Nityanandi3 Das 

Dr. Prabhat K.~lrnar Thakur 

Dr. Sarmistha Ghoshal 

Dr. Shilbhadra Chattopadhyay 

Research Associate 
(joined on 26.11.96) 

Research Associate, CSIR 

Rlesearch Associate, CSIR 

SRF (from 19.7.96), DST 

JlRF (fi-om 0 1.02.95), CSIR 

SRF (from 01.01.96). CSIR 

SRF.  CSIR 

SRF (F'r-om 01.8.96). CSIR 

SRF (From 26.8.96), CSIR 

3 RF 

Visiting Scientist 

do 

do (resigned on 19.8.96) 

Dr. Narayan Eiandopadhyay do (resigned on 19.7.96) 

Dr. V. V. Sreedhar do (resigned on 22.8.96) 

Dr. S. K.  Venkiatesan do (resigned on 04.7.96) 

Dr. Partha Gu'ha 

Dr. Amitabha Lahiri 

do (joined on 23.7.96) 

do (joined on 1 1.1 1.96) 

Administrative Technical an(d Aux:illiary 

Mr. Abhijit Gupta Adnlinj.strative Officer 

Dr. Santi Gopal Basu L,ibrarian (retd. on 30.4.96) 

Mr. Apurba Kanti Sarkar Administrative Assistant 
(.Accounts) 

Mi-. D.  P. Banerjee Office Superintendent 

Mr. Sunish Kumar Deb Stenog,rapher 

Mr. Sukanta Mukherjee Assistant (General) 

Mr. Tapan Kumar Sen IJDC 

Mr. Jaydeep Kar cJunior Assistant 



Mr. Prosenjit Talu kdar Junior  Assistant 

Mr. Sanad Kumar Shukla do 

Mr. Santosh Kurnar Singh do 

Mr. Gopal Chand.ra Ghosh Driver 

Mr. Pradip Kumar Bose Helper 

Mr. Partha Chakri3borty do 

Personnel on Campus Constructioin 

Mr. Samar S u r  Sub-Assistant Engineer 

Mr. Aditya Pal Choudhury Project Assistant 

Abbreviations 

BARC = Bhabha Atomic Reseaxch Centre, Mumbai 

BHU = Benaras Hindu University., Varanasi 

CERN = European Organisation for Nuclear Research 

CSIR = Council of Scientific iQ Industrial Research, 
New Delhi 

CU = Calcutta Universit.~ 

DAE = Department of Atomic Energy, New Delhi 

DST = Department of Science & Technology, New Delhi 

ECRA = Eastern Centre for Research in Asrtophysics, 
Calcutta 

IAC S = Indian Association for the Cultivation of Science, 
Calcutta 

IC'TP = International C~entre for Theoretical Physics. 
Trieste, Italy 

IGCAR = Indira Gandhi Centre for Atomic Research, 
Kalapakkam 

IISc. = Indian Institute of Science, Bangalore 

I IT = Indian Institute: of 'Technology 

IMAS = Institute of Mathematical Science, Chennai 

INSA = Indian National Science Academy, New Delhi 



IOP 

IS1 

IUCAA 

IUC-DAEF 

JINR 

JNU 

J U  

LEPES 

MRI 

NBU 

NCRA 

N I STAD S 

PRL 

SINP 

SNBNCBS 

TIFR 

UFRJ 

UGC 

VB 

VECC 

Insli tute of Physics, Bhubaneshwar 

Indian Statistical Insti tute.  Calcutta 

Inter-University Centre in  Astronomy 
81 Astrophysics. F'une 

Inter-University Centre for Department of 
Atomic Energy Facilities. Indore & Calcutta 

Joint  Institute of Piuclear Research, Dubna, Russia 

J awaha r  La1 Nehru University. New Delhi 

Jadavpur  University, Calcutta 

Laboratories dfEtudes  des  Propriete's 
Electroniques des  Solids. France 

Mehta Research Insti tute,  Allahabad 

North Bengal University 

National Centre for Radioastronomy. Pune 

National Insti tute of Science. Technology & 
Developnlent Stuidies. New Delhi 

Physical Research Laboratory. Ahmedabad 

S a h a  Insti tute of Nuclear Physics, Calcutta 

S .  N. Bose ]National Centre for Basic Sciences, 
Calcutta 

Ta ta  Insti tute of 1Funda.nlental Research, Mumbai 

Universiadade Federal do Rio de Janeiro Brazil 

University Grants  Conirnission. New Delhi 

Visva-Bharati, Sant  iniketan 

Variable Energy Cyclotron Centre,  Calcutta 



BUDGET SUMMARY 

The funds come from the Department of Science and Technology, New Delhi. 
The following is the sumrnary of the budget estiniates for the Year 1996-97. 

& T - ' T  Budget Revised 
esltii~zaCe estimate 

:I: sanctioned by DST 

Non Plan 

1 .  Grant No.  17 l(2 1.5.96) s,anclion AI/SN13/003/96 ('7.5.96) Rs.  10 lakh 

2. GI-ant No. 1 140(26.9.96) " AI/SNI3/OC1%/96 (9.9.96) Iis. 6 " 

3. Grant No.  2 1 14(7.1.97) " AI/SNB/OO3/96 (7.1.97) Rs. 8 "' 

4. Gran t  No. 2834(8.3.97) " AI/SNB/00:3/96 ( 1  7.2.9'7') I-is. H " 

[is. :32 lalch 

Plan 

1 .  Grant No.  :3248( 18.3.97) " AI/SNB/003/96 ( 1  1.3.97) lis. 230 " 
-- 
Tot a1 Rs. 262 1akli 
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