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FOREWORD

I am honoured to present the Annual Report of the Institute of Mathe-
matical Sciences for the vear 1995-96. The report lists the academic activities
of the Institute and highlights the achievements of both t he individual mem-
bers of the Institute as well as the various collective programmes.

Dr.R.Chidarnbaram, Chairman of the Executive Council of the Institute
initiated discussions on what should he the Vision of the Department of
Atomic Energy. it.s various units and allied Institutions for the next 25 years.
The Institute took this opportunity to think about our own Vision for the
Institute. A one day seminar Vision 2020 was organised on 19.4.96 to bring
to focus our views on the shape of research in the Institute for the next
f('", decades. It is planned that this focus will be furt.her sharpened and
emerge as the action plan for the Institute. \Ve hope that the faculty of the
Institute and the Executive Council will deliberate on this master plan and
take appropriate decisions to enable the Institute plav its role in the growth
of national research in Mathematical Sciences.

The strong academic tradition of the Institute continues with active col-
laboration with the Universities and the IIT in Madras. Efforts are on to
enter into a memorandum of understanding with IIT Madras for strong aca-
demic collaboration in disciplines of mutual interest. We expect to play in
the coming years greater role in the teaching component of higher education
to supplement and augment our research efforts.

During the year under review, the Indian Academy of Sciences(Bangalore)
had its Annual meeting at Madras. from November 10-12,1995 and the In-
stitute in association with other Institutions in Madras, such as lIT. Anna
University, CLRI. SPIC Science Foundation and IGCAR Kalpakkam played
the role of the local host to a galaxy of distinguished visitors. The Insti-
tute organised a symposium in Xlemory of Professor S.Chandrasekhar OIl

Nov.17,1995 to recall his many faceted contributions. The Institute hosted a
workshop on 'Spectral theories of Schrodinger Operators' during December
4-14, 1995, in which there were about. 25 participants including a few from
abroad. The Institute cohosted the 18th Conference of the Indian Association
of General Relativity and Gravitation(IAGRG) held during Feb.15-17,1996.



Further. on Januarv 3,1996. the Foundation day of the Institute, the main
lecture hall of the Institute was formally named as CHANDRASEKHAR
HALL. recalling the fact that Professor Chandrasekhar inaugurated the In-
stitute on this day 3-1 wars ago.

This annual report has been completed through the efforts of a committee
consisting of Profs. S;'I;ag, H.S.Sharatchandra, R.Sridhar. Dr.V.Arvind and
~Ir.I";:.S.Santhallagopalan; l'.Ir.G.Venkatesan provided the necessary support.
J\Ir.T.V.Vasudevan assisted in typesetting the annual report using u\TEX and
to all of them I owe my gratitude.

We look forward to achievements that sets us apart as we approach the
next millennium.

July 1996 H.Ramachandran
Director
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Thiru K. Ponnuswamy. Minister for Education, Government of Tamil
Nadu, Madras (Chairman)

Dr. R. Chidambaram, Chairman. Atomic Energy Commission and
Secretary to Government of India. Department of Atomic Energy.
Bombay (Vice Chairman)

the
Prof. M. Anandakrishnan, Vice Chancellor, Anna University, Madras

(Member)

dran
'ctor

Prof. C.K. Majumdar.
Sciences, Calcutta

Director. S.N.Bose National Center for Basic
(Member]

Prof. G. Rajasekaran. Joint Director, Institute of Mathematical Sciences.
Madras (Member )

Prof. V.S.Ramamurthy, Secretary. Department of Science and Technol-
ogy, New Delhi, (Member )

Prof. K.R. Parthasarathy, Distinguished Scientist. Indian Statistical
Institute. Delhi Center, New Delhi (Member)

Shri B.K. Saha, l.AS, Joint Secretary to Government of India. Depart-
ment. of Atomic Energy, Bombay (Member)

Tmt. Jayanthi, LA.S., Secretary to Government. Education Department,
Government of Tamil Natlu. Fort St. George, Madras
(upto Aug.95) (Member)

Shri L.N. Vijayaraghavan, LAS. Secretary to Government. Education
Department. Government of Tamil Nadu, Fort St. George, Madras
(from Sep.95) (Member-)

Prof. R. Ramachandran, Director. The Institute of vlathematical
Sciences. Madras ( Member Secretary)
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EXECUTIVE COUNCIL

Dr. R. Chidambaram. Ch.urruau. Atomic EIlC'rg\' Commission and
S('('l'etary to Covcruruent of lndia. Dcpnrtnicut of Atomic Energv. Boinbnv

(Chairman) DIE

Prof. K.R. Parthasarathy.
Iustit ur o. \'c'\\' Delhi

Distinguished Scient ist . Indian Statistical
(Member)
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(upt o .\\lg.9,j) (Member)
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Pruf.V.S. Ramamurthy. Sc'net arv. Depart ment of Science and T('c11Il 01OJ.!;y.

'\e\\' Delhi (Mernber )

Prof. G. Rajasekaran. .Ioinr Director. lust it ut o of \Iat lrcniat ical SCiPll(,(,S.
\ Iadrns (Member)

Sini B.K.Saha. L\..S .. .loint Sccrctarv to G()\·(~rtIlll(,l\t of India. Department
ur .-\1 oruir Ellng\,. Bombay (Member )

MATI

Shri L .. 7. Vijayaraghavan. L\.S .. S('(')ctmy to Coverumcut. Education
Department Coverumeut of Tamil :'\;1(\11. Fort St. George. \Iaclras
(from Sl'p.9:J) (Member)
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Prof. R. Ramachandran. Director. Institute of Xlathemat ica! SCit'IH·('S.

\Iadras (Member Secretary)
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SCIEN'JSri C. Subramaniam

Dr.

8



and
imbay
irman)

DIRECTOR

FACULTY

PHYSICS

Prof. Ramachandran. R.
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Prof.
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[ember)

Anishetty, R.
Baskaran. G.
Chakraborty, Tapi'\sh
Hari Dass. N.D.
Jagannathan, H.
KauL Romesh K.
Mur-thy, J\1.\·.N.
Parthasarathy, Ii.
Rajasekaran, G.
Rangarajan, S.1<.
Sharatchandra. H.S.
Simon, R.
Sridhar. R.
Srinivasa Rao, K.

MATHEMATICS

ducation
Prof.
Prof.
Prof.
Prof.
Prof.

Iember)

Sciences.
cretary)

Balasu bramanian, R,
Kesavan, S.
Mandal, Satyagopal
Nag, Subhashis
Sunder. V.S.

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

Balakrishnan. Radha
Basu. Hahul
Date, G.
Govindarajan, T.R.
Jayaraman, T.
Madan Rao.
Majumdar. Part ha
Mishra. A.K.
Ray, Purusattam
Shankar. It
Sinha. Hahul

Dr. Krishna. ~1.
Dr. Nagaraj, D.S.
Dr. Sastr i. Swathi
Dr. Vijay, 1<.

THEORETICAL COMPUTER SCIENCE

Dr. Ar vind, V.
Dr. Lodaya, Kamal
Dr. Ramanujam, R.

Dr. Meena, Mahajan
Dr. Seth. Anil
Dr. Venkatesh Raman

SCIENTIFIC OFFICER

Dr. Subramoniam, G.
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POST-DOCTORAL FELLOWS

PHYSICS

P
Dr. Ali, Abbas
Dr. Ramakrishnan, S
Dr. Qureshi, Tabish
Dr. Sa, Debanand
Dr. Sheshadri, K
Dr. Sunil Kumar, P.B.

MATHEMATICS

Dr. Gastesi, Pablo Ares
Dr. Guha, Part ha*
Dr. Mohan, Radha
Dr. Sengadir, T

M

* tenure at B1S'c is ouer

TI
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STUDENTS

JUNIOR RESEARCH FELLOWS

PHYSICS

\1r. Adhikari, Ronojoy
:\1r. Babu, Dutta Sreedhar
:\11". Chaudhuri, Sarasij Ray
Mr. Cheluvaraja, Srinat h
Mr. Das, .Iayajit
\'1r. Das, Saurya
Ms. Dasgupta, Arundhati
Ms. Desikan, Shubashrec
Ms. Elizabeth, S.?\lar\"
:\1r. Khan, S.A
Mr. Majumdar, Push an

l'vIATHEMATICS

:\fs. Bhattacharya, Dakshini
\1r. Ghosh, Dibyendu"
:\Is. Kulkarni, f-..I.V*
:\lr5. Radha, R'

\1r. Manoj, G
\1r. Nandakumar, Ramavarrna"
i\Jr. Narayanan, :\lohal1
:\ls. Ramadevi. P
Mr. Sarkar, Subhajit"
Xlr. Sarkar, Tapobrata
Xlr. Sinha, Subhashis
:\1r. Sundar, K*
:\ls. Varadarajan, Sunectha
:\J5. Vathsan, Radhika

lV1r. Rajesh, :\1
Xlr. Ramana, Surya
:\Jr. Ravindra, GY.
:\ r r. Sabu, N

THEORETICAL COMPUTER SCIENCE

:\lr. Madhusudan, P
1'\1r. Mohalik, Swamp Kumar
l\'lr. Nagaraj, SY

• tenure at IMSc is ovpr

Mr. Srinivasa Rao, S
'\1r. Vinodchandran, x.v
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~1r. Sant hanagopalan. 1\:.5. Librarian
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ADMINISTRATIVE STAFF

I\lr. Set.huraman, G. Chief Administrative Officer

f-.Ir. Jayaraman. R. Administrative Officer

Mr. Krishnan. S. Accounts Officer

\1r. Arnulr aj, D.
\Ir. Ashfack Ahmed. G.
\1r. Balakrishnan, A.R.
_\Ir. Balakrishnan. J.
1\11'. Elumalai. G.
'\fr. Ganapathi. n
'\Is. Gayatri. E.
~Is. Geetha, l\ I.
.\Is. Iridr a. It
,\11'. Moorthy. E.
'\fr. Munuswarny, .\1.
,\11'. Muthukrishnan . .\1.
'\Ir. Muthusigarnani. S.
.\lr. Nithyanandam. G.
'\Is. Parijatham. S ..\I.
'\Ir. Parthiban. v.

,\11'. Radhakr ishnan. ~I.C.
'\Ir. Rajasekaran. \'.
.\ II'. Rajendran, C.
r.Ir. Ravichandr an, ?\.
l\Ir. Ravindr an, A.
\Ir. Rizwan Shariff, H.
Xlr. Sampath. :\.S.
,\11'. Sankaran, K.P.
'\1r. Selvaraj, :\1.
1'1r. Tamil Ivlani. i'd.
£\1s. Usha Devi. P.
'\Is. Usha Otheeswaran
,\11'. Vasudevan, T.V.
,\11'. Varadaraj, ?vI.
\1r. Venkatesan. G.
'\Ir. Venugopal. T.
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Summary of Research Work
Mathematics

Algebra:
The study of integrally closed modules over two-dimensional regular local rings was initiated.
This is motivated by classical results of Zariski on complete ideals which have applications
to the geometry of curves and surfaces. The main results. which are higher rank versions of
theorems of Zariski. Huneke-Sally. Lipman and others, assert that the tensor product. mod
torsion of integrally closed modules is integrally closed, that the symmetric algebra mod
torsion of an integrally closed module is a normal, Cohen-Macaulay domain and that the
first Fitting ideal of an integrally closed module is a complete ideal. Possible applications of
these results in understanding the local Riernann-Roch theorem are currently being studied.

Explicitly determined the core of a torsion-free, integrally closed module over a two
dimensional regular local ring generalizing a recent result of Huneke-Swanson. The main
result asserts that the core of a finitely generated, torsion-free, integrally closed module over
a two dimensional regular local ring is the product of the module and a certain Fitting
ideal of the module. The technical tools used are quadratic transforms and Buchsbaum-Rim
multiplicity. It is shown that the Rees valuation rings, of a finitely generated, torsion-free
module AI over a two-dimensional regular local ring are precisely the Rees valuation rings
of the rank(A1)-th Fitting invariant of M.

A question of Nori for smooth local algebras 0\'Cr perfect fields that are localizations of
affine algebras has been settled. An elementary proof of the fact that a line bundle has
cancellation property has been found. A manuscript that covers all the developments till the
recent past in the area of projective modules and complete intersections has been written
for publication.

Algebraic geometry:
Work is continued on the moduli of rank two torsion free sheaves on a reducible curve with
two smooth curves meeting at one node. To such a sheaf is associated a vector bundle on
each of the components and it is proved that such a sheaf is semi-stable implies that the
each of the associated vector bundles are themselves semi-stable on each curve.

Analytic and Differential geometry:
By working 011 the universal direct system of the classical finite genus Teichmiiller spaces,
a definitive and genus-independent form of the Mumford isomorphisms between determi-
nant bundles has been obtained. The entire construction has been shown to be equivariant
with respect to the natural action on the limit space Too of the universal commensurability
mapping class group :11Coo' This group is a new genus-independent modular group; rather
surprisingly, it turns out to be closely related to the absolute Galois group "Gal(Q/Q)" of
number theory. That relationship is being actively investigated.

It was shown that the direct limit construction mentioned above can also be tarried out
at the level of the classical moduli spaces Mg themselves, by utilizing the cofinal tower of
characteristic covers. Weil-Petersson geometry has been studied on this direct limit A1x to
prove the validity of the corresponding fundamental Mumford isomorphisms. This matter is
connected to a non-perturbative description of the Polyakov measure all moduli.

13



Number theory:
An old conjecture of Sydney Graham rvgarding tho maximum of a suffix i divided by the gcd
of a suffix i and a suffix) was completely settled. A conjecture of Erdos on the cardinality
of a subset having distinct divisor property was ser t.lcd in a stronger form. The work 011 the
zeroes of a generalised Dirichlet series was continued

Partial differential equations:
A system of sernilinear equations ill a bounded domain has been considered.For a given
nonnegative nonlinearity.an isoperiruetric inequality of the Payne-Rayner type is established
for a positive solution vector.If the space dimension is two, it is shown that if the domain is
a ball. this inequality is exactly the reverse of a Pohoz.iev type of inequality, which is also
established. Hence deduced equality in the isoperimetric inequality and we deduce the radial
symmetry of the solution vector in a ball.

Quasiregular maps:
The construction of quasi regular maps F : I{~ -t R3 of order zero but whose growth is
log M(r) = O((logr)P), where p ~ 1 is shown. These are analogues of entire maps f : C --+ C:
which can be written as J(z) = C.zTTL.IT(l- ::/0.1/}, where Ian! -t co verv rapidly. It is shown
that F is the extention to R\ of an entire function which has the same growth as F, yielding
thus an interesting class of examples of quasiregular maps in R3. One may also consider the
map F composed with the Zorich map to obtain quasi regular maps of any order P 2: 1.

Spectra of operators:
Work on identifying the iso-spectral sets for Jacobi operators having countable spectrum.
This result is in contrast to t ho case of rcfloctionless absolutely continuous spectra where the
iso-spectral sets can be identified as compact tori giving rise to almost periodic potentials.

In continuation of the above theme. work is carried out to identify the possible singular
spectra that can occur for ouo dimensional Schrodinger operators. In this area research is ill
progress on two fronts. one to study the inverse spectral theory for the harmonic oscillator,
and the other to study inverse theory for general singular spectra. Also ongoing the study
of some problems in the theory of resonances of Schrodinger operators.

Von Neumann algebras:
:\ set of lecture notes Oil Subfactors is lwillg put together (collaborative effort). TIll' notes
contain some new material (on the diagrammatic nature of the computations that go into
the determination of the principal graph invariants of a suhfactor arising from ,I 'finite
commuting square'), and also some simplified versions of one of the first non-trivial explicit
computations of the principal graph invariants of subfactors associated with some vertex
models" Collaborative work is being carried on regarding finite hypergroups. their actions
on sets. and the relation between these notions and association schemes" etc.,
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Physics

Mathematical Physics
It is shown that higher order corrections to the lowest order semiclassical quantization rille
vanish ill the case of three known shape invariant potentials with broken supcrsymrnetrv
thereby establishing that the lowest order formula is indeed exact for these shape invariant
potentials with broken supersvmmctry.

Research work in the area of summation theorems and multiple - hypergeometric serif'S is
being carried out. The work on obtaining transformations of multiple - hypergeometric series
from the new summation theorems for the Kampe de Feriet (double) hypcrgeornetric series
obtained earlier is ill progress. Results haw been obtained for "q-connection coefficients" for
Laguerre and Hermite Polynomials. Algorithms have been found for generating 'restricted'
compositions and results which generalize those of George E. Andrews on compositions have
been obtained.

New integral representations have been found for the 3-j coefficient.

Nonlinear Dynamics
Using methods of classical differential geometry of surfaces and moving curves.a connec-
tion has been established between the Belavin-Polvakov equation ( which occurs in various
physical applications)and the elliptic Liouville equation, whose general solution is known.A
surface-embeddability approach is used to identify the class of inhomogeneities for which
the spin evolution equation in an inhomogeneous classical Heisenberg chain is exactly solv-
able.Explicit solutions are found for certain physically interesting examples. Starting with
a general formalism for moving space curves.it is shown that large classes of evolution
get mapped to variants of the Belavin-Polyakov equation. Physical applications are identi-
fied.Nonlinear excitations for an anisotropic autiferromagnet are found and contrasted with
the isotropic case.

Quantum Groups, Generalised Statistics
A complete Fock space representation of the covariant differential calculus on the noncom-
muting quantum space has been constructed. The consistency criteria for the ensuing alge-
braic structure, mapping to the canonical ferrnions and bosons and the consequences of the
new algebra for the statistics of quanta are analyzed. The concept of statistical transrnuta-
tion between bosons and fermions is introduced.

Dynamics has been generalized to noncommuting phase space. The uoucornmuting phase
space is taken to be invariant under the quantum group GLq(2). Both the Hamiltonian and
Lagrangian forms of the dynamics have been constructed.

A class of polynomial deformations of osp(1/2) algebra has been considered. The repre-
:,1!lW::tcmll-'-cueury-efr "tIrese alg~oras, 'mterpreten as generalized paranoson cUgebras,has been
discussed.

The dually conjugate Hopf algebras Funp,q(R) and Up,q(R) associated with the two-
parametric (p, q)-Alexander-Conway solution R of the Yang-Baxter equation have been stud-
ied. The corresponding universal T-matrix, expressing the exponential relationship between
the quantum algebra and the quantum group, has been derived.
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Using the universal T-ruatrix approach. and the example of [-,/(sl("2))-SLq(2) pail. it has
been shown how to construct the comodulr-s of t h« quantum alg('lna by exponcnt iat iug the
modules of the quantum group.

A class of knots and links called mutants has been studied from t he Chern-Simons field
theory approach. It is shown that none of the polyuouual iuvariaut s from Chern-Simons
theory based OIl any compact. semi-simple gaugt.' group call <list inguish unit aut knots/links.
In an attempt to distinguish them. w« developed represont ation theorv of composite braids
has been developed. It is shown that some mutant links can be distinguished but not the
mutant knots.

Yangian symmetrv is respected by some of the integrable models ( Heisenberg spin chain,
Calogero Sutherland and Haldane Sast r~- model). A mult.ipararnct.er deformed Yaugian al-
gebra "}~n(glN) and a realisatiou of these generators in terms of the gellcrators of standard
Yangian algebra arc obtained. A gCllf'r;1l 'svnunotrv transfunuar iou 1)[ a particle ("olls<'rying
R-Inc-ltrix resulting in multipararuer ric It-lIlatrix dependent on spectral and colour paramr-r er
which obeys Yang- Baxt or equat ion has boon st udierl.

Such symmetry transforrnnt ions of the Yang-Baxtr-r equation haw been used t.o derive
the rnultipararuet ric and colourcd extensions of the quantum group (; Lq( S) and th» Yangian
algebra Y (gl N)' The explici t realizations of these ext ensions ha \"(' also been discussed.

A simple problem of determining the disconnccr ion number of a link is studied. Discon-
nection number is defined as the minimum number of scissor cuts ir-quin-d to completely
disentangle the iink. This is a weak invariant compared to polynomial invariants for knots
and links. It has been ShO\HI that the 3SAT problem is reducible to the disconnection number
problem. This implies that det erniining disconnection number is at least as hard as the sat-
isfiability problem. Hence computing even this weak invariant is computatiouallv intractable.

Optics and Particle Beams
Quantum mechanics of the optics of charged particle beams through clectromaguer ir- opti-
cal systems (of importance in electron beam devices like electron microscopes, accelerators,
etc.) is being investigated thoroughly. using essent iallv an algebraic approach. The ba-
sic quantum mechanical equation of motion (Schr<idillger/KI<'in-Gordon/Dirac equation) is
converted into a beam optical form describing the evolution of the wavr-Iunctiou (or density
matrix) of t II<' beam along the opt.iral axis. This forma lism h(' Ips the ("OIIlPll tat ion of the
t ransfer maps for t he phase-space ami Spill (,OInportents across an opt ical system up to any
desired order of accuracy (paraxial and aberration proport ies] using a systematic pcrturba-
tion technique. Based on r.ho Dirac equation, a unified description of the orbital and spin
dynamics of a spin-l/2 part.iclc beam in an accelerator, including the Stern-Gerlach and the
Thomas-Bargmann-Michel- Telegdi effects. has been achieved.

Classical and Quantum Gravity
The issue of Hawking rad ia tion from Black holes and the problem of inforuiat ion loss associ-
ated with it in the context of forrnious. clernontarv constituents of inat tr-r has been addressed
By studying the effect of the fermious OIl the gf'Olfl('try of the black hole \\"(' find a non-trivial
interaction between tho ill and the out fields after it certain critical time is found. This points
to the existence of all S-lIlatrix and the fact that t h« ferrnious support complcmcnt arirv. or
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the observables outside the black hole and t hose inside are not. simultaneously present in the
same Hilbert space. :\150 the nature of interact ion is H'Q' similar t.o that of scalars due to
the geometric optics limit of the calculations, valid Hear the horizon.

Pathologies in cikonal Planckian scattering in dilat on gra\'ity have bepll del (:cterl bv
a number of approaches and traced to a curva t me singul» ri t\· in the g(,Olllct rv dill' to ;t

generic charged dilatonic black hole taken to model the scatterillg particles. All pathologies
disappear ill the cxnr-mal limit of the black hole metric.

An approach to compute two-parr icle scatt.eriug amplitudes for spinloss light particles
colliding at Planckian centre-of-mass energies, wi th increasing moment urn transfer (l way from
the eikonal limit has been discussed. For massless rhargcd part iclcs. the elect roniaguetic and
gravitational interactions decouple in the oikonal limit. but TIIix non-trivially for the leading
order corrections.

Planckian scattering of two bodies to prod nee blackholes is being studied using equivalent
graviton approximation.

Quantum gravity effects come into play at the Planck scale which are ill genernl difficult
to compute because of the absence of a rcnorrnalisablc t heory of quantum gravity. How-
ever, in the eikonal approximation. exact scar teriug amplitudes can 1)(' calculated using well
known techniques of quantum field thcor .....in curved space time. It has been shown ill t.lris
approximation, (1) For scattering of point particles ill tile oikonal limit, electromagnetism
and gravitation interactions decouple from each other and act iudependcntlv. Consequent lv.
the scattering amplitude is proportional tio the 'effectin" coupling const anr G« -- 0, which
is simply and algebraic sum of the gravitational (G.-;) and Ci('ctl'Olllll!.';Jwtic (o.) coupling COI1-

stant.s.
(2) Although at Planckian centre of iuass energies, electromagnetic interact ions are usuallv
much weaker compared to gravity, the two can become ('qllally important if the scattering
particles carry magnetic charge. This is a COJlSPqU('t1C(' of the Dirac quanr.isatiou condition.
(3) If the particles carry angular morneuta. the scattering amplitude docs not change signif-
icantly.
(4) If we analyse eikonal scat tcriug in the context of string t hcorv (by replacing Eiustei nS

equations with low energy string equations of motion}, then finite scattering amplitudes arc
obtained only when tile masses and charges of the particles satisfy the extrcmality condition.
This supports the conjecture that extremal black boles can be identified with elementary par-
ticles.

Particle Physics
The many novel phenomena arising from matter-induced neutrino oscillations during the
passage of solar neutrinos through the muon and the earth an' studied. It is found that. due
to the oscillations the observed solar neutrino rate in the terrest ial neutrino detectors mav
even be enhanced during a solar erlipse.

Cosnuc-ray produced' atmospfieric neutrinos also undergo oscillations (filling t.heir passage
through the earth. A com plete analysis wi th three flavours of ueu trinos has been performed
for both the sub-Cev and ruulti-Cev energies.

The Equivalent Photon Approximation of Wciszacker and \ViIliallls is known to fail fur the
production of massive charged spin-I particles such as 11-'1.. Hence. Ior 1.l11' process f + c ~
e+e-W+n--, a full-fledged calculation including Higgs boson in the iut.criuediare state is
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required. Such a calculation involving 98 Fevnman diagrams and 36 helicity amplitudes is
near completion.

The interface between the Regge region (fixed momentum transferQ2) and the low]:
(= (Q2)/(2q.p)) domain has become an area of much speculation. Attempts are being
made to look for the class of diagrams that contribute to the diffraction processes and their
relationship to kT ordering is studied with a view to get a deeper insight into BFKL and
GLAP evolutions.

It has been a challenge to use t he large number of B'« produced in hadron colliders
to detect and measure CP violation in B mesons. It is found that the unique signal for
detecting CP violat ion is via modes like B -t J{* e+ «', Time reversal violation leads to a
dependence on the sine of the angle (sin o) between the plane of the decay products J( 71
of J(* and the plane of the leptons. Such a term arises from the interference of the S-
wave and Pvwave amplitudes. Consequently, it is found that any asymmetrv constructed
by adding Band f3 events e.g. the difference in the number of both Band I3 events with
(0::; ¢::; 71/2) + (iT::; I})::; 3Tr/2) and (71/2 ~ o < 71) + (371/2::; (;)::; 271) depends purely
on the weak phase being nonzero. One hence has a dean signal of CP violation.The other
interesting thing is that the same argument is applicable to B, -t rz>e+e-. At B factories B,
means running at Y(5S) and then separating B" from Ih So CP violation in B, is regarded
as a difficult prospect at B factories. The methodology above is easily applicable to B8

It is important to test the electroweak vector boson self interactions. Of particular
significance are anomalous CP violating (CPV) gauge boson self interactions. If CPV is to
originate through the symmetry breaking sector, it would give rise to electric dipole/magnetic
quadrupole moment of the \V boson. Traditionally, each of the two CPV moments haw been
constrained by the neutron dipole moment. In e+e' collider like LEP-II or l\LC the process
e+e-- -t i1- Vil r; 1//2' where [1, l2 are either of the three leptons e, J1 or T, has been examined
with regard to measuring the internal properties of the iT boson. and estimating the two
CP violating terms and their effects. A similar study is also done for CP conserving operators.
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Quantum Field Theory which h
Generically coupled neutral scalar bosons and fcrrnions have been shown, in the «ikonal qualitat
kinematical limit, to be described by a reduced (free field) theory with N = 1 on-sliell The
supersymmetrv. Charged scalars and spinors turn out to be described in the eikonal limit by been stu
a reduced interacting theory with a modified and restricted on-shell _\ = 1 supersyrnmr-trv. rise to (1

Consequences of such a syrnmetrv are explored. scatterer
The studv of Planckian scattering of particles with spin is being studied. This extends with the

our earlier work to include neutrinoos. III particular. our oarlier claim of spin decoupling at when the
Planckian energies exhibiting the dominance of gravity, is «riticallv examined with neutri- when L
noes. some rek

Simulations of SO (;{) lattice ga uge theories lias shown that t here arr wet ast able st a t es of the Sl1

with-di~;i~~ and unrelated vallle~ of' HI(' expectation value of th0 Polyakov variable in the
defining representation. Evidence that O1W of these is related to the high temperature c\C(,OIl- repr
fining phase and the other to the bulk confining phase is prc)\·idl'd.lmplicatiulls for the phase the
diagram at non-zero temperatures and the finite temperature transition in the continuum exci
theorv are discussed. Theorv of the high t emperaturc phase of the Yang-Mills field is d('- p c:=

veJop~d.lt is argued that the' phase can be described in a Higgs language and that there (HE' vari,
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two scales. Also the relevance of fractional countiug statistics is POi1l1 ed out.
A general solution of the' non-abvlian Gauss law has been obt ained.This is relevant for

obtaining the dual formulation and also for Asht ekar formulation of gnn·ity.l'sillg lattice
regularization it is shown that any gCIleric vector field which is an isospin triplet call be
expressed in terms of a 50(;3) uon-alx-lian potential in contrast to rhe abelian C(1S(' where
the field lias to be divergence free.This also implies that any dreibeiu lias a spin connection
with respect to which it is torsion frcc.Dualiry transformations are obtained as canonical
transforrnations.ln particular. transformatious to a dual \W:tOI pou-ut ial conjugate to the
non-abelian magnetic field and tu gaugp invariant degrce's of freedom are achieved.

String Theory
Intrinsic and extrinsic geometric properties of st.riug world sheets ill curved spacetime h(lck-
ground arc explored. In this approach, the only dynamical degrees of freedom of Ill(' string
are its immersion coordinates. Classical equations of motion for the :'\ambll-Goto action
picks out minimal surfaces while rhos- for extrinsic curvature actiou. admits a wider class of
surfaces. One loop divergent terms are calculated using the backgrouud field method. Finite
contributions are under stuck

Condensed Mat ter, Statistical Mechanics
Molecular dynamical simul.n.iou of a two dimensional latt in' model has l)(>C'1l used for tho
development of fractures. S ui table parameters nn' ident ified to point on t occurcuce of spa t ial
scaling in fract me development.

A. microscopic deri vation of till' G inz burg Landa II free ('lll'rgy funct ional start.inu from a
non-Fermi liquid ground state has been prcsont od. Assuming a BCS like pairing inr erart ion.
an analytical expression fl)l lIH-' GinzIJ1lI'g Landau ('o('Hiciellt a(T) awl b itS :-:1funrr ion of
the scaling exponent n(n is the exponent which appears ill the Sill.~l(' panicle propagator.
charactvrising the non-Fermi liquid ground state. 0==0 corresponds tv that of Fermi liquid)
has been oht <tined. It has hpCII Sltl )\\'1] t ha t t lio 1\(;11 vanishi ll~ val Ill' of the ('XPOlwn1 n
which leads to the breakdown of the Fermi liquid t heory ill t IJc normal state gin'S rise to
qualitatively and quantirnrivclv different results in thr- supcrconducr ing statc.

The offect of lion-magnetic impurit ios in UllC dimensional larg~' U Hubbard model has
been studied. It is known that tho 1-d Lll'p/' L Hubbard model away from half filling gives
rise to a metallic phase. w lu-r« spi 11 «harg« separation exists. Fur a si ll;~le non-magnet ir
scatterer. it is shown that a local moment gds formed at the impurity sitr which interacts
with the spin excitations of the met allic state. The strength of the local moment is enhanced
when the Coulomb correlation U is less! han the impurity site t'llergy and slowly it decreases
when C increases and ultimately it vanishes as L' tends to infinity. This might bl' haying
some releveuce to the observed Curio behaviour l!J the magnetic suscept il.ilitv measurement
of the substitutional Zn doped high Tc oxides.

The dirty boson problem has drawn a great deal of attention ill t [1<' past decade as it
represents a \'i'riet,\' of phvsica] situations .. This is lwing studied using a model, uamely
the Bose Hubbard 1110d<'1 with random hoppiug Plll'rgy, that can be SltU1.·(1 t() have phase
excitations as the low energy mode. within the' framework of a mean-field 1hoory for filling
p = 0.5 . .\ulllcrical solution of the mean-field self consistency equarions t o calculate the
various exponents at t he disorder d ri \'('TI su perf IIid - 13l)s(' glass t ransi t iou is in progress.
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The problem of a scalar impurity in an one-dimensional Luttinger liquid: When the high
temperature superconductor La2CuOl is doped with a nonmagnetic impurity like zinc. it is
found from NrvIR and ESR experiments that local moments are formed close to the impurity
site. It is believed that a Luttinger liquid in one dimension with a scalar impurity has a
similar behaviour. \Ve are trying to understand this by using Bosonisation techniques OIl a
one dimensional Luttinger liquid with s spin less impurity.

Quantum Antiferromagnets in two dimensions have been widely studied .especiallv as
candidates for novel ground states. In this category. the Heisenberg Antiferrornagnet on a
Kagomo lattice presents a very interesting puzzle. This system is all the more interesting
as there is a compound ,S,.CrSGa4019 . in which the magnetic ion forms a Kagorne lattice
and hence offers an opportunity for experimental studies. A field theoretic description
of this system is begin made. As a prelimnary step towards this, a model that smoothly
interpolates from the Triangular to the Kagome lattice is studied by doing a spiuwave analysis
and looking at the behaviour of various order parameters such as the neel magnetization.
chiral and nematic order parameters. The results indicate that there should exist a different
type of description near the Kagome end as compared to the triangular end. It has also
been possible to identify the modes that would play an important role in describing the low
energy physics at the Kagome end. Futher work, showing renorrnalization group studies
on a field theory that describes the behaviour of the goldstone modes has been carried out
and is to be written out. Work on the complete theory described earier is in progress.

A novel Monte carlo scheme is developed to study dvnamics of fluids in two dirnentions.
This is used to study phase ordering kinetics of binary fluids. It is established that a late-
time scaling regime. where the domain size R(t) grows as t1/2 for high viscosity fluids with
a crossover to t2/3 for low viscosity fluids.

Using the above algorithm. now for a two dimensional surface emboded in three dimension
phase separation on membranes made of two types of lipids is studied. \Vhen the shape
of the membrane is coupled to concentration of the lipids this phase separation induces
shape transformations and results in local 'budding' under favorable conditions. This study
indicates t hat membranes with high biscosity, buckle on account of phase segregation. The
relation between this dvnamical buckling and the phenomenon of 'capping' seen in biological
membranes is discussed.

Ground State of a Quantum dot system was studied using the Thomas-Fermi approxi-
mation. A method was developed to analyse the case of a class of inter-electron interactions
and the results compared to experiment. It was found that the presence of a logarithmic
component in the interaction was important to explain the experimental data.

The skyrmion picture of spin excitations about the // = 1 Quantum Hall state was studied.
Starting from the microscopic theory in terms of electrons and using the bosonization in 2
dimensions, a semiclassical method to analyse the spin excitations was developed. The
skvrrnion solutions were found at the classical level and the results compared to experiment.

The conditions under which a two dimensional electron gas may behave like a Fractional
Exclusion Statistics system is derived using mean-field methods.

A new many-body Hamiltonian with novel correlations in two dimensions was con-
structed. This Hamiltonian, even though has many body interactions. is exactly solvable for
the ground state and a class of excited states for arbitrarv number of particles.

It was shown that the condensed bosons in a trap with short-range repulsive interactions
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can Iw mapped on to a fermion-like system with features resembling exclusion stat rstics
systems ill three dimensions. ThIS mapping then allows calculation of excitations of the
condensed bosons in a simple way,

TIl(' growth and development of breakdown ill disordered system en n be viewed as a
growth of interface in the disordered medium driven by an external field. The growth
morphology is then wry much dependent on the strength of the disorder as has been observed
in the interface growth in random field Ising model for example. \Ye have studied the kinetics
and the growth morphology in various breakdown models to see the effect of disorder. This
can have direct application ill the wry important phenomena like the fracture growth in
porous media, in earthquake problem or in breakdown ill random electrical networks etc.
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Theoretical Computer Science

Algorithms/Data Structures:
The self-adjusting binary search tree is a data structure that allows efficient search. find.
and update operations to be performed dvuamicallv. But unlike the parlier data structures
for this purpose like the :\YL tree, for example. the self-adjusting search tree maintains no
explicit balancing information, \Ve analvze the amortized complexity of a particular heuristic:
for path balancing in a self-adjusting search tree, \Y(, show that ill a self-adjusting search
tree, if after every access, the entire search path is restructured to a balanced binary search
tree on those nodes, with the other subt rees placed ill their proper positions. the amortized
complexity is O(lognloqlognjlog/o.t]logn).

\Ve investigate the parametrized complexity of the vertex COYer search problem. where
the parameter is the size of the vertex cover. \ Ve show that to find a vertex cover of size J,-
in a graph having ti vertices. O(kn + (..J.nlk2) time is sufficient improving upon the earlier
best upper bound of O(kn + 2kk2),

\Ve design an efficient combinatorial algorithm for computing the determinant. All earlier
algorit hms for computing the determiuaut are based on linear algebra, In contrast .. our
algorithm and its proof of correctness are combinatorial. This algorithm requires no di vision
and hence works on commutative rings wi III 1 (like Chistov's algorithm), it also lends itself
to efficient parallel iniplernentat.ions.

\Ve analvzc the behaviour of algorithms to test if a giWIl number is a perfect power.

Complexity Theory:
The computational complexity of several poup-theorptic problems is an intriguing problem.
It is a long-standing open question whether tllt'y have polynomial-time algorithms. They
are not intractable in the usual sense either. Some years ago, using Arthur-Merlin games. it
was shown that these problems arc powerless as oracles for 2:j machines. Thus they cannot
be NP ..complete unless tile polynomial hierarchy collapses to the second level. \Vc consider
these problems for solvable black-box groups and show that these problems are powerless as
oracles for t he hard counting class PP. These results complement the alrr-adv known lowness
results for L~,

The relative comploxirv of decision versus search for ;\P problems is a classical subject
in complexity theorv. For ;\P-complcte problems. there is a general result. - using the
self-reducibility of nar ural :\P-completc languages proving that decision ami search are
polynomial-tin ie equivalent HO\H'H'L this reduction of search to decision is sequential and
can be made parallel only with randomization. We show that search (determinist ically)
reduces to decision with parallel queries for the Graph Automorphism problem: k solutions
can be computed with O(1I1ogk) parallel queries to the decision problem, This and related
results imply now consequences concerning program checkers for the Graph Automorphism
and related problem.

If a language A polynomial-time reduces to a sparse set S' via a reduction J (of SOBle

type), then, relative to A how hard is it to compute a sparse set 5' such that A still re-
duces via f to Sf? (The sparse set 5' is called a small description for .-t.) We address
this question for various polynomial-time reduction types. and prove upper hounds on the
complexity of computing small doscript ions, If. .uldit ionallv. 0,1 is a self-reducible language
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\\'C derive st ronger upper bounds. These upper bounds have applications in the form of new
collapse consequence results assuming that intractable complexity classes are reducible (via
the considered reduction types) to sparse sets.

Interactive proof systems were initially int reduced as a model of cryptographic proto-
cols .. \5 a model of computation, interactive proof systems have provided interesting new
characterizations of various computational complexity classes. We study t.he power of inter-
active proof systems, where t he verifier is restricted to use logarithmic space. \Ve obtain a
new characterization of the parallel complexity class :\C ill terms of such interactive proof
systems running in polylogarirhmic time.

We investigate depth-reduction in commutative and non-commutative anthmeric circuits,
In the context of parallel computation, circuit dept h corresponds to time and circuit size
corresponds to the number of processors required. Depth-reduction of arithmetic circuits.
therefore, is designing automatic procedures for paralleliziug aritlllneti~ computation. 111 the
commutative setting we show that semi-unbounded log depth nuiforrn circuits characrerise
polynomial degree uniform circuits (for an appropriate notion of uniformity); earlier proofs
did not work for uniform circuits, III the non-commutative sru.ing. a characterization of the
classes of arithmetic circuits for which optimal depth-reduction is possible is obtained, This
class also can be characterized using thc AuxPD,-\ model.

Logic/Concurrency /Knowledge:
While logics of knowledge over uiulti-agent systems have been extcnsivelv studied. little work
has bor-n clone towards logically describing how knowledge changes due to actions of agents
ill the system. This question is of interest. in distributcd cornput ing as well as mathematical
economics. \ Ve study a proposi t ional d .•..nam ir logic uf know ledgo over such systems, wi t.h
positive results n~garding decidabilitv and completeness. The frames for the logic: offer a
knowledge t hcoret ic account of Zioloukas asynchronous automata, ami ill terms of t euiporul
logic, t hr: knowlcdg« modality corresponds to a present 11'llse ruoclalitv.

Finding a tractable temporal logic for systems 1111<1('1 the part ial-ordrr semantics is .lif-
ficult, as the natural models are directed acyclic graphs rather than trees, and confluence
in such models leads to t roublr , The solution is t o construct a logic whore one cannot talk
about global states freely, refpl' only to jHU(,(,SS('s' local states, and yet capture information
abou t global 51';-) tcs in iudircrt ways. \ \'(, deli 11(' such a family of proposi r.ional linear- time
temporul logics. and st udy the coiuploxit v of sat isfiahilitv and model checking for these logics,

Finite Model Theory:
We compare' 1\\'0 similar definitions of implicit definabilitv ill the context of finite model
theory, The first definition requires that there is ('J.(u:iJy 011(' relation in cverv finite structure
satisfying a given formula implicitly defining (\ quorv \ylt('reas the second definition is more
Iiberal and requires fit most one relation ill C'W1T IilJ it(' st ruct urr Si')t jsfyjng !J)i' ,~jvcn fornm)a
implicitly defining a querv. TIJ('s(~ t w« ways are somct irues referred to as implicit and weak
implici t defini tion respect i\'('lv. ill t he Iitcraturo. For a logical language L. we denote weak
implicit closure and implicit closure of L h~' 11'1-'1 P(L) and 1.11 P(L). respectively. We
find that rhosr- t wo notions gin' rise to logics that Iwbaw quite differently 011 classes of
finite structures. For iust ancc. \\T\IP(FO) and I\[P(FO). capture t hr: complexitv classes
[;P and CP n cuC? respcctivclv. 011 ordered srruct nres hut there are PTI\IE queries OIl
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unordered strucr nrr-, ill \\T\lP(FO) which do not appear to be in Drp(FO). Weak inrplirir
definahility is much easier to work with. ;\IallY results which havo easv proofs for weak
implicit dcfinabilit.'" an' eitlH'r wry difficult to provo or arc not known to hold for implicit
definability. For instancf'. we gin' an f'lc'melltary proof of Tl'IJI P(FO) g L':x:.:.. .. As another
example, we show that ther« is no 0-1 law for \Vnrp(FO) but the question is open for
BIP(FO) and even for Ii\IP(L~J.

\Ye strollgly suspect that the implicit closure and weak implicit closure of first order logic,
(and similariv, of partial fixed point logic or of inlinitarv logic with finitely many variables)
give rise to two differellt logics. In the absence of <lllxiliary queries, we can separate tb(.se
logics. We ill Iacr . 5hO\\' that l l I J1 P( LF P) Cl /.11 P( L~.J, 'when no a'11:r:iliary queries an;
allowed in the implicit definitions. Hmw'ver, to show tIle same separation in the general f'C1Sf'

appears to lw au iutf'J('sting and intrigllillg problem. \Ve also consider some otlier variants
of implicit definability and their expn'ssivc power on finite structures.
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Vinod
A note
Ituo: '71 I

Krithivasan, K.· and Mahajan, 1\11.
:\ ondet.ertui nistic. proba bi list ic a lid al t (')11 <I t illg compu t a t ions Oil c('11ular arrav models.
T/u:O(. Couip, 5'Ci.. 143 19!1l. n .J9 * Extl'r

Mahajan, Iv!.
\1~Iur rodurr iou to Computatioual Complexity
Text of a sl'ril's of four led uros. delivered at t he Dopa rr . of:\ 1<1tits ..
.\nn(llllalai Univ .. under Prof. G, Saukaranaravanan Endowment Lorturo scheme
To appear as !l publirat iou of Annamalai Univr-rsirv.

Mahajan, 1\'1.and Vinay, V.'.
Comhin.u orial .\Igorithm for the Determinant.
\ Ianuscript in preparation

Ramauujarn , H .
.\ I(wal pn':-'(;,I (Irion of svuchrouizing \\'stPIlIS
!I! S'!,·I/:-!II/t.; '/1/. (.',;.'U:IJT'f'C?,'CIj Thw7'Y. cd. .Jijrg Df':-:('I, Sprill:-;(,) workshops m conq.>lltillg.
( I !)~l')j. :.!Gl-:'?'IS.

Ramanujam, R.
Local knowledge assertions ill a ch;lllging world.
Tlicorcticnl Aspects of Rati()nality and J(lIou,ledwc
(Ed: Yom' Shoharn}. \Iorgan Kaufmann, (1996). 1-17

Ramanujam, R.
Loudly IiW'iH t inio t eruporal logic-,
To appeal. IEEE LOf/'/(; in Couiputc: Science. \'p\\' .Icrsov. (1996),

Satyanarayana, LV.', Mahajan, 1\1. and Vinay, V. * .
Lop;space verifiers. \'C, awl .\P
Proi.. oj tb e Sixtl, Auruui! Itit, Symp, on. Alqoriihin» and CUTII.jJ'lltuti()fl

19!1J,(Cairlls, Australia}. LNCS 1004 52 61

Seth, Anil
Type :2 Polynomial Hierarchies.
LNCS 960 er]. D. Loivant , Springer 19!):,), pp, 2W-2S0



Seth, Anil
Im plici t defina bili ty versus weak im plici t clef nit hili ty in fiui t e model theory
manuscript

Vinodchandran N.V. and lVIahajan, M .
.-\ note Oil "\Iod and generalised Xlod classes.
Information Proo:8s'ing Letters 55 1 (1990). pp. 27 31

--- ..----.---.---------------------- ..-.- ..•----------- .._-_._--_._----
.lels.

* External collaborator

imputing.



Visits to Institutions
(including conference participation &. lectures! by institute members)

Arvind, V.
"Solvable black-box gnmp problems me low for PP" paper presoutrxl at the 13th .-inlLlJ.ol

Sy'mposium on Tlieorciicul Aspect" of Ctnnp ntcr S('if'f)r'/'. Cronohlo. Franco. February 22-2-1,
1996.

Abteilutu] Tticoreusch« irIIorlilotil... Uni('(,f','iitr'il lJim" C('l'lllClllY (February Y) \[arcl1 10.
199G) .

Leltrnt uh] IV 1nJorfll,tdik, Uuicersiiot. Trier. Ccrmanv (Xlarch 11- \[ar('h 13. F)9G).

DCjJllf'tll/,enl of Computer St.ienc«, Uuircrsii«! Politecliuic« Catulu.nya. Barcelona. Spain
(\[arch 1-4 \[arch 2n. 19%).

"Tlu- coru plcxi tv of :'\P problems OH'}' fini t e grol\ ps' (Selll iuar ). A bteihm [j Tlieoretischc lii-

forl!wtil,'. Unirmsitiit u.« '\Ii\l'cl! 8. 19%.

"On t h« ~dt-\\itlt('ssillg property of c.uuput.itioual problems" (Sonriuar]. Lchrsiulil J~' Iufor-
uu: Iil: Uuincrsiiii: Trier, x larrh 12. 1096.

"\oIl<\(laptin' program checkers for Graph :\ ut omorphisrn and Pcrmutat ion Group Intersec-
tion" (Colloquinm), Lchrsiuh! IV Lnjorrnati): Uniuersiiiit Trier . .\larch n. 1906.

"Polynomial t.inu- group t henry: algori t hms it nd complexity". (Invi tcd t alk). lVOlk.slw].! on
Complexitu. Logic uiu! Recursion Theory. Barcolona. Spain, .\larch 2·} 28. 1996.

Balakrishnan, Radha
\ "isi r ing Scientist, Center JOT LVonluiear StUt/H'.). Los Alamos N aiunuil La homto'!"!},L08 Alamos
CS ..-\., Aug,16-\o\·.2. 1995. Colloquium on "Exact multi-twist solutions ill the autiferro-
magnetic chain,"

Invited Talk: :'C-Integrability of the Belav-n-T'olvakov equation using classical differential ge-
''Oml~[I:\' . TT;·lJ/r.:,AHUVVlt, ~1)Jnlrnli 7})cmin;',"1(, 'i:fbl'fdi'llf.~r<!i ()J}5'<!ntnr,~.,.T),rfu; .\li'\dn·\,;\"l}s~c:.,l~1J ..

1995.

.,------' ---
1 Seminars at the Institute are also included here'
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Invited Lectures: "Integrable classical spin systems". Winter School on Integrable Sys-
tems oiui Loui-ilimrnsionul .\.lany-borly Problems. Bliarathidiisam Unicersiiu, Tiruchirapalli,
Dec.18-23. 1995.

Invited Seminar: "On t he Belavin-Polvakov equation and its connection with the elliptic
Liouville equation", CIl\IPA-V\ESCO Meeting on Nonlinear Sustems, Central Uuiuersits},
Pondic:hcrry, ,Ian 8- 25. 1996.
Also chaired a session at the above Meeting.

Invited Lecture: :;G(>ornetr~' in Nonlinear Physics". First Ku1JI.. L.A. Meera Memorial Meet-
mg on Frontier Areas in Physics- Geometry and Topology in PhYS1:CS, Mysore, Feb.4-15.
1996.

Balasubramanian,R
Uniuersiiu of Toronto for two weeks in June 1995 Conferences

Inienuiiional conference on Number The01'Y a.nd Discrete Mathematics arranged bv Ramanu-
jan Mathematical Society in Trichv during Jan 1996

Attended the Number theory conference in the University of Illinois ui honour of Prof
H.Halber8taTn during :vIav 1995.

Visited the Uniuersitu of Michigan at AnnArboT one week in May 199;)

Basu Rahul
CTS, IISe, Bangalore - Discussion Meetitui on Deep Inelastic Scattering (November 13-17
1995).Gluon Reggeization, BFKL Porneron and all that - invited talk given at the above
meeting.

CTS, Il Sc. Barujalore - Visitor from 25th to 29th March 1996.

Das, Saurya
Participated in the Extended Workshop on Stritu; Theory, Sept. 19-29, 1995.

Gave a talk at rr-..ISc in Dec. 1995 titled "Eikonal Particle Scattering and Dilaioti Graoiiu".

Visited the following institutes as TPSC speaker during Jan.17 - Feb.9, 1996

Tcic Institute of Fundamental Research, Bombay.

Mehta Research Institute for Mathematics aiul Mtithematical Physics, Allahabad.
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Gil\'e a talk at c;)cb uf t h« ahow lust it ut c-: till('d "Eikollal ;IS (\ Prol.e to Planck Scalf'
Pll\sics" ,

Ga\"f'it Plcn.rrv Ialk (it Ihe X11II (()lIf(((nn: o[ flu ln dian Ass{)(ilitWlI uf (;1'1I!m! Rr/u/II'liy
(JIId Gro(,/.tut{ml.. I.\ISc. .\Ltclras, 1:)-1/ Fobruarv. I~Y)G, tilled "Eik()I!;J! .\pprIJ(\r-i1 to Plank

Scale Phvsics".

Part.iciparcd ill "Scanul IrII.';/' ('lmj(,(,I'II"1 (III. St aiisticul Fuld Tluoru", [(,TP, Tricst« 1:~-
15 .\larch, E)9(j,

Part iripat ('d ill ''Sj){'(I/.Y School and lVork.'ilwp on. Sin/l!! TII.m!'.!;. Ci!I/II}t; [fU'Of'l! atul Uuu.u-
iuni (l raritq", Trir-st o. lS-:,?~) .\Iarch, ID~)G, Prcc;(,llted a poster .u the puster S('SSiUll in t lie
workshop,

Visited UWt!crsd,1J of PiSiL from 1 t () :3 April. 1()9() awl gaw a talk r here Ull -) April wit It the
tit lo above.

\'isitpd Tit!' [nicrruit.ioinil Ccut.n fm' Th(()Tl'fil'fll Pill}.'; I!'.';, Tri('Sle from -1 to 19 April. ID\)6
and gayc a talk r lu-re 011 11 April with the title nbov«.

Dasgupta, Arunclhati
Attended ELlender! WorksllOjJ ()!1. SI ruu! Thc()!'y, Cunjo nno! Field TlIl;OI'.I! and lJIlLck H()le
Physics, Bhubancswar. htlt to 29th Soptemlx-r 199:),

.\I.Sc. Projt-ct Seminar at '1'1[(' Institute of .\Ial hcruar ical SCiPll(,('S, 13th D('c(,llllJl'r 19~)'),
t it led "Block Hole C07ll1Jlcm(clI.tarity and Fcrniious",

Presented a rontributcd paper ill the Xl'III C()nfef'('llc!' of IA.CRG, 15-17tl1e Fehruarv 19~)6,
Tit le: "Black Hole Compleinent aritv and Forrnions". OJl l:jth Fr-bru arv 1996,

Date, G.
"Quantization of a Psrudoint cgrablc Svst.em" Conference 011 the "Spectral TliI;orlj of
Schroduiqrr Operators", I:\lSC. Xladras. O('C, 1 - 11. 1995,

"The Asht ekar Approach to Quantum Grm'ity" (Plonarv talk) XVIII Conjerciic« of the In-
diem .1.ssociotion jor General Rdativzty and Crauit atiou (IA GRG), DISC. .\Iaclras, Feb, I:)

11, 19%,
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Member of the local Organizing Committee and the Scientific Organizing Committee for the
)(Vlf[ the Conji-tence of the [ACRe; co-hosted bv our Institute during Feb. 15 - 17th. 199b.

Debanand Sa
Research lil/OTkshop on "Condensed Matter Physics",International Centre for Theoretical
Physics. T rioste. Italy (June 28 - .J ulv 28, 1995),

Indian Institute of Technology. Karcpur (Feb. 13· Feb. 22. 1996), Cave it talk all "Potential
Scattering in Lut.tinger Liquid" ,

Physics Department. Indian institute of Science, Bangalore (13-15, March 96) Gave a talk
on "Potential Scattering in Luttinger Liquid".

Fractional Quantum Hall Effect - fAlSe Journal club sem-inar, 19~5.

Govindarajan, T.R
Visit to fCTP,Tr-ieste, It.alv: June 95- July 5th 95.

Kamal Lodaya
Attended and chaired a session at the 1[itl! Conference on Foundations of Software Technol-
ogy f.9' Theoretical Computer Science, Bangalore (Dee 17-19. 1995).

Visited Indian Instiiue of Science. Batiqalore Uvial' 6-10. 1995).

Kaul, R.K.
Sixty Fifth Annual Aleeting of the ltuiuin Academy of Sciences, Madras, November, 1995.
invited talk on "Theoretical scenarios for 10' GeV to 1019 Ge\-" at the Symposium Oil "High
Energy Physics in 21st Centurv."

Kesavan , S.
Loboraioire d 'Analyse Numerique, Utiiuersite de Pierre et Marie Curie (Paris VI). Paris.
France (Jan. 21 - July 21,1995.) as Visiting Professor

Stunbolp ur University (Fcb.24 - 29,1996.) as Resource Pf'rSOIl. Refresher Course in Mathe-
matics.

Seminar Talk. Ecole Normale Superieure.Paris, May 16.1995.

Seminar Talk, Uniuersite de Paris VI. Paris, June 2.1995.

Seminar Talk, IMSc. weekly colloquium, October 19,1995,

4.3



Seminar Talk, lIT. Madras: .Jan.J,1996.

Symmetry of Solutions of a Class of Nonlinear Equations. invited talk, International Confer-
ence on "Neu: Directions in Applied Matheuuitics", University of Huderabtul.Dec. 19-22.1995.

Was the Coordinator of a ruinisymposium on Dynamical Systeuis at this Conference.

Krishna, Maddaly
Department of Mathematics, Brown University, Providence, HI (till 31 \Iay 199.5).

Department of Mathematics, University of Missouri, Columbia .. Mav 11-12, 1995. gave a
colloquium talk on "Random Jacobi operators and inverse spectral theory".

Department of Matlieuuitics. University of Kentucky, Lexington. \Iay 12-13. 1995.

Department of Mathematics, Indian Institute of Technology; Madras. talk Oil "Schrodinger
operators" , 26 October. 1996.

IMSc workshop on "Schrodinqer operators" gave a talk OIl "Inverse spectral theories". -1-1-1
December 1995.

Erwin Schrodinqer Institute, Vienna. Jan 25-F('b 17, 19U6, gave a talk 011 "Inverse spectral
theory and singular spectra" .

Madan Rao
"Condensed Matter and Computational Physics", Invited Talk at the 'Vision 2020' Meet.
BARC. Bombay. August 1995.

"Droplet Fluctuations in Martensitcs". Invited Talk at the Intertuitiotuil Statphys Satellite
Meeting on "Dynamics of Complex Systems", S. N. Bose Centre, Calcutta. September 199;).

"Kinetics of Phase ordering of Two-Component Fluid Membranes.' Invited Talk at the Inter-
national Cotijerence on 'Liquid Crystui.s and Siiproniolecular Ordering', Btuiqalore, .J anuarv
1096.

"Statics and Dynamics of Shape Transitions in Fluid Mombranes", Seminar in the Deport-
ment of Physics, IIT-!H(ulras. Februarv 1996.

Mandal , Satya
Tata Institute, Bouibau (June 1905. two weeks)

University of Kansas (January 15-l'day 15 1906)
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Majumdar, Parthasarathi
Physical Research. Lcborutoro, Ahmadabad (April 3-7. 1995)
Two lectures on "Planrkian scattering in the «ikoual approxirnat iou and hevond'

Scujeruiranatli Bose National Centre [or Basic Sciences. Calcutta (.Jill" 17-28. 1995) Collo-
quium on '·:\aturalnf'ss. supersyrmnetrv and duality".
Two lectures Oil "Issues in Planckian scattering of neutral and charged particles".

Institute oj Physics; Bliubtmesunir (September 23-29. 1995)
Lecture on "Induced on-shell supersvmmetrv in eikonal scattering".

Workshop Oil 811pCrsY1nrnetry urul neutrino physics. M07mf Abu. Rajasthan (October !)-l·L
199;)) Talk on "Induced supersvrnmcr.ry in high energy scattering".

lMSc scmitiar (Ocrobcr 199;3) "Induced supersvuunct rv ill high (~nerg~' scatteriJlI-.(

Saha Institute oj Nucleu: Physics (: iovomber G-1O. 1995 . TPSC visit) Seminar on "Induced
supersymmet rv in high onergv scat teriug".

SatllcndTo.nath Bose National Centre JIJ7' Basic Sciences (:\ovemj)('r G-IO. 109:) TPSC) Col-
loquium on "Black hole complement.aritv".

Deportment oj Physics. Utuversiu] oj Delhi (:\ overnbcr 13-16. ] 995 TPSC) Colloquium on
"Black hole complcment aritv" Seminar ()II "Induced supersvmmet rv in cikonal srat t.erinp,".

JAGRG Mcctitu; (February 1-!-]6. 1DOG). I?\ISc :\ladras.

Meena Mahajan
Probabilisiic Compuuiiions and Interactive P 7'0 0/), three (invit cd) focal theme talks dolivcrcd
at the Tenth A nnual Convention o] the Riimanujun Mailicmuiicul Societs]. Rishikosh. India.
2527 :\Ia~' 199:).

"Probabilist icullv Checkable and Interactive Proofs." Invited talk delivered at the lJv;r:us-
sioti Meeiuu, UI/. Cryptugraphy and Conip uuition.

Department of Compuier Science and Auiouialion: liuluui institute of Science: Bangalore.
31 August I Scpt ombr-r. 19!)5

Logspacr verifiers. :\C and :\P. Tlieorctical Comp-ute: SCience SnmIULT ut IAlSe. 1.3 October
1995.

[0



Logspace verifiers, :\ C and .\ P. Seminar at t he Department oj C01l1.Jl1dff' Science. James
Coot: University, 1'ow1/,,<;ualr:. Australia. on 30 November 199G,

"Depth reduction in Arithmetic Circuits". Seminar at the Department of Computer Science,
.Iamcs Cook Unicersiu). Toumscille, Australia. onl December 1996,

Logspacc verifiers, .\C and .\P. the Sixth Annual lnternational SymjJ08iwn on Alqoritlims
and Computation, D('c 1995 (Cairns, Australia}.

Logspace verifiers, :\C and Nl", Seminar at the Depcrtineui of Computer Science. Naiionol
University o] Singapore; on 8 December 1D96.

An Introduction to Computational Complexity, A series of four lectures, delivered at the
Department o] Mathematics. Anruimolai University, under the Prof. G, Sankaranarayanan
Endowment Lectures scheme, l;j - 16 Februarv, 1996,

Visit to Department of Computer Science and A uiotnotion, Indian Institute of Science, Bun-
galore. 26 February 8 .\lcll'f·h, 1996. Seminar on 29 February 199G. "ThE' Varving Power of
a Logspace Verifier".

Mishra, A. K.
"The electronic struct ure of an adsorbate layer at elect rochem i,' al j uterface" (Invitod Talk).
Notional seminar on .: Molecular Dimornii:« and Struct.ere.", Dept.of Chern. lIT !,-J;,dras.
.\pril 5-6. 190G.

l\Iohalik, Swar up Kumar
Participated in au intensive course on "Forniui Methods in Software Dcvelopirieui' organized
by SERe, HSc. and theL\T/IlST, Macau, in Bangalorr during 15-1i, April 1995.

Murthy, M.V.N.
Physical Research Laboratorsj- Ahmedabad (.J ulv 8-1 G, 1995),

Visiting Professor. Department of Pluisic» and Astronouuj, McMast et Uniuersitu, Canada
18 August 1995-1st .Iuly 199G

Atomic Energy of Canada Lobonit ories (A ECL)- Choll: River. Canada 1i-18 November.
1995.

Deparitueni oj Physics. Syracuse Uuu-crsits] March 18-21. 1096,

Department of Phusics, Uiuuersitu of Guelph. Canada March 2G. 199G.
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Joint Annual Arnericnr: Physical Society- American Association o] PhI/s'les Teachers Meet-
ing: May 2-5. 1996. Invited talk 011 :. Haldane Statistics and its application to physical
systems" in the session on Physics without borders.

Physical Research Laboratory, Ahmedabad 10 July 1905.
Colloquium on "Fractional Exclusion Statistics and the Ceneraliscd Pauli Principle".

Department of Plujsu.s and Astrononuj, Me Mosier Uniuersitu. December 8, 1995 - Collo-
quiurn on "Fractional Exclusion Statistics and the C('neraJis('d Pauli Principle".

AECL· Canada. Chalk Riuer. 18 November 1995.
Seminar on "Solar and Atmospheric Neutrino problem".

Department of Physics, f/l;TaC'll8f [fl/,/,verszf,lj ] 8 \Lll'Clt j W)6.
Seminar on "Fractional Exclusion St.atistics·' .
Department of Phijsics, Univf:r:.;ity of Guelph 26 ,\farch 199G.
Colloquium on "Fractional Exclusion Statistics and rh« GellrralisE'd Pauli Principle".

Nag, S.

Opening lecture: The 87th Taniquchi Foundation Symposium, ·'T01)0/O!J.II and Tciclimilller
spaces", July 24-29, 1995, Katinkulta. Finland. Invited as the Opening speaker: SO minute
talk: "The Universal Direct Svstom of Tcichmiiller spaces and String Theory".

The 16th Rolf Neuanliruui Colloquium, held in honour of R.NI'I'IL'/dinnu's Cetiieruiru. August
]--5, 1995. University of Joensuu. Finland. Invited half-hour speake-r: "Universal pararuot.or
spaces for R iernann surfaces and String Theorv" .

Yisiting Professor: Unioersiie d' Orleans, France. (April 2,10, 1995). Two seminars given
on "Universal Mumford-Polvaknv structure" (:\pril 5th) and "The Teichmiiller space of the
universal solenoidal surface" (April Hth).

Unioersite de Pari" [Orsini], France: Invited speaker in the Complex Analysis "Sibonv Sem-
inar": "The universal period mapping OTl universal Teir.hrrnillcr space". April 11th 1995.

\'isiting Professor at the Uniuersuiotl Autonouui de Madrid and the Univ(,Y'sirilld Nacumol
de Educacion a Ilistancia. DcpaTtarnento de Matematicas FUTulrzmentales. :"ladricL Spain,
April l Gth t.o 24th 1!)%. Gave a series of three invited lectures OIl: "Universal Paramcr.er
Spaces of Riemann surface'S and String Theory": first two lectures at UNED, third lecture
at Univ. Autonorna :"ladricl.

Uniuersulad AutuII.ol/u/ ill'. Barcelona. Spain, invited speaker at the Centre for Research
Mar h. ;'Cllin~rsal period mapping OIl T(.::.r. April 24th 1995.



C:\RS sponsored visitor. Uuiversiie de Monipellicr. Francf'. April 2::1-2G. 1995.

Centre National de Recherche Scicniijiqiu: (C'NRS). Lumiuv-Marseillc. France. Yisitor. April
2730. 1995. Invited talk OIl "Universal Determinant Bundles and the Polyakov String"
(April 28th).

Uiuucrsiic de Nice. France, Visiting Professor. ~lay 16 1J9":'. Delivered I\YO lectures: Col-
loquium de Xlathemar.iques: "Universal Parameter Spares of Riemann surfaces and String
Theory" (i\lay -lt h}. and Geometric ot PhYSIC]IH' Seminar: "Genus independont Xlumford-
Polyakov structure" (~lay 5th).

Institui des Hauies Etudes Scieniijioucs (IllES), Paris, Visiting Member. ~Jay 7th to 20th.
199;j.

I si Lipman Bcrs Colloquium. New York. l'S.'\. October 1920, 1995. Th0. first of the Trien-
nial Bel's Colloquia. Invited Participant.

Einstein Chair in Mathenuiiu:s, Oity University of Neu. York Chair Visitor. October 20-
26, 1995. Gave an invited one and half hour talk ill the :\l'\\" York Ceonu-t rv and Dynamics
Seminars: "Universal Mumford isomorphisms oyer t.llt' cornrnensurabilitv Teichrniiller space".
October 25. Videotaped 1 t"1 1/2 hour for the Einstein Chair Xlathematical Video Library.

Visiting Professor: Universite de Montreal, Canada. October 26--~0H'mher 2. 199;j. One
hour lecture in McGill Un-iversdy Geometry and Topoloqu Seminar Oct 27th 1995. on :'DiffSI,

period matrices and Teichmiiller space: connections via string theory"

Centre de Recherche» Muthenuiiiqucs. Montreal. ?--Iathematical Physics Seminar. Oct 31,
1995: "Polyakov-Mumford Structure on a Universal Parameter Space for Riemann Surfaces".

Invited as a Principal Speaker at the lnt.emaiional Conference on Complex Analytic Aspu:ts
of Teiclimiiller Spaces". "The Clifford Earle Festschrift ... November 3-G. 199;). :\orth<lmp-
ton, Massachuser ts. USA. Topic: "The Universal Commensurability Teichmiillor spac« and
String Theory" .

Duke University, Durham, l'SA, visited the Xlathematir:s Department from November 5-·9,
199;). Gave Colloquium lecture 011 "Universal Determinant Bundles and the Polynkov Striug"

Invited speaker at the American Mntliemutical Society Conference. Los Ang/·lf's. l'SA.
November 11-12. 199;). Half-hour talk: c, L'uiversal parameter spaces of Riernanu surfaces
and String Theory", ~OY. l1t.h.
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.itor. April
ov String"

tun's: Col-
and String
Mumford-

th to 20th,

: the Trien-

ictober 20--
I Dynamics
tiler space" .
.o Library.

1995, One
on "DiffSI

,

ar. Oct 31,
n Surfaces" .

!ytic A specis
Norrhamp-

:~rspace and

vembcr 5-9.
akov String"

igeles, CSA.
ann surfaces

U!IlI:(Tsity oj Southern C'o,lijurniu.. Los Ang<,ics, Visiting Pruf<,ss()]' \oH'llJlw! lIJ 11. J 9f);,j,
Colloquium talk: "The C nivorsal Period :--Iappill.e;" \0" J:H h. 1995,

Yisitpd the Institute of Plup.u:s. Bhubaur-swar. F('iJrUaJT J f; 27. 190fi. Colloquium If'dlllf':

"Universal Parameter Spaces of Hieuiann .'illi'fac:es and Siring Theorv' Februarv 19th.U)fj(i,

Iiesourc« person for Cc.;C Hf'freshcr Course at SflTnbulpu/' [j1U((~7.sdy. Orissa. Fc'hl'l1an'19D6,
Gi:.lY(~a course of six lectures (Fcb 21:20')) on "Riomaun S1ll'f<H'C'S",

Indian Institute oj Technology. '\ladras . .\Iathematic;}1 Caruival "Forays '9G" invited t alk:
"Shapes of algebraic loci' '\[arch l llt h. 10%,

Institute oj iviathcl/I.uticlil Sciences. Colloquium talk. Feb, 19%

Nagaraj D.S.
University of uu., France (.\lay. 1 - ar. 100:')).

C1I.zvef's'ity o] Nnnci}. hilllU' ( J 111](', 1 .. :SU I O~ri 1.

SY!flPU'''':Ulii Oil. :tloLiJI(I:UFTr EOlll;);)\'. i'.}uh· :2:2 .. 28. l!)~),-,) C;me ;UJ iuvit.r-r] t alk ;ill.·d
'Stnlci ill(' of Iwas.iwa \ Iodul:-,".

Nagaraj S. V.
P;lni~jpi:1('d ill FI/tI;Vu/.:o",u! S('I'I,thU!' ot: Tbccntic«! (;(i/iJjlrt,lo'.)ciei;/:f:. Bhublu: A/Oil:;"

[f,(,.'ican,h Centre. BOI!l\;;t\ \ ,'\.1lg, 1 ,J.. I():);,)).

Participated ill Discuss/miml'clint! on C('.I)p/orrl'll/illy tuul Cinnp ulatu»: . ..rVe.·ISH, lISC. Ball-

l~·(ll:)r{' \4\11g. ;'~t _.Sep. i .. lU~}-»).

l';lr;icipati.'d ill Df.;;cv,'iStO{f, uiectiuo 0/1 CO!!ljlUl(J.I.iOTIIlI IJi.ol(JYY . .JACA Sli . fISC'. I3;ltl~al()j'('

(Dee b Hi. 19~}')')

Partiripatr«! ill Crculuuu. '1I"{)7'kshojJ in Tlu-orciical ('(millutl'!' Scu n cc: ffSe. BilIlgalun' (Dr«,
17. 109:.',).

Sp()l\(· 1)11 f)f'llsit,\' of Carmichao] uumbcrs wir h 3 or -1 j>riIIH' fat'tuIs,

[',Ill icip;11('d ill F,jtu:nth Lnt crnaiuuu.l (;on/o(I/('(: on FST (.'/l.d 1'C5'. !JSC, B;'I!lga]o!l" (Dr'/',
is 2(J 10q:~)l.

Parr iripar rr] 111 l nlcrnuiionul conference on Discrete ,\Jrd/;f'flwtU'S tuul ,V/1/1,1)('I' Tbcoru.
Tridl\' (,htl.:3 (j 1~)9G),
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Parthasarathy, R.
"Changing Seem's ill Particle Physics". Talk given at IGCAR. J(alpakkam December 199iJ.

Radha Mohan
f.M.Sc., October 26. 1995 Colloquium: "Syzygi('s. Hilbert Functions and Multiplirit ies".

Rajasekaran, G.
India - CMS Mcciuu), University of Delhi, April l'.1S. 1995.
Talk on "A task force for new met hods of particle-acceleration' at Vision 2020 meet iug,
BARe. Bombay. July 19·· 21. 1995.

Lecture OIl "Is there a final theory?" at Loyola College, Madras. August 24, 199;">.

Lecture Oil "Chandrasokhar and the Stars" at Children's Club, Xladras, October H. 199,).

Talk at DST meeting on "Thrust A reas in Hiqh C7l'(~I:qy Physics" Institute of PhY8ir.:s,
Bhubaneswar, October 20. 1995.

Talk at IA Sc Simiposiun: on "High Energy Physics in the 21 st Century" Kalpakkcm. Novem-
ber 11. 19D0.

Visited Inter-Luiversity Consortium for D.-,\E facilities and Centre' for Advanced Technologv,
Indore. Dec. 12 .. 15, 1995.

Lecture Oil "High Energy Physics - Present and Futuro" at IUC-DAEF. Indore, Dec. It
1995.

Participated ill IV Wm'kshop on High Energy Physics Phenomenology, at SN Bose National
Centre for Basic Sciences. Jan. -! 12. 199G ami coordinated the Working Group on QeD.

Seminar 011 "Orthostatistics' at Tata Institute of Furulamenial Reseurch, Mumbai, Feb. 22.
1996.

Ramachandran, R.
Orissa Higyan Academy and Insi. of Physics, Bhubhaneswar (.Jun. 2, 1995).

Nuclear' Science Centre. Now Delhi (Aug. 2.3. 19!.b).

Indian Institute. of Technology, Kanpur. ( Sept 19 - 20. 1995)
Colloquium on "New A'lJata'rs of Duality. on Sept 19. 1995.
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iber 199':>.

.licities .

o meeting,

).

14. 1995.

'Jf Physics,

:m. NO\'E'm-

[ethnology,

~. Dec. 14.

se N atiotuil
rp on QeD.

.ai, Feb. 22.

J\!JeldaResearch Institute, Allahabad (Sop: 21 - 2:3)

Deparimeni of Physics; Delhi University Souili Campus (Oct 28, 1995).
Discussion Meetinq on Recent results from Fcrmilab and HEI-LA.

Indian Ar.arlerny o] Sciences (Bo.l!.galon) Annual ;\Ippting at l\Iadras during Nov 10 - 12,
199:5. Co-convenor of the svmposium Oil "High Energy Physics ill Twcntvfirst Century"
held on );0\' 11 at Kalpakkam.

Invited Participant on Workshop iu High Ennf]Y Particle PhYSlC8 (\VHEPP.J),

S'N Bose National Centre fOT Basic Sciences Culcutt«. ( .Jan. 2 - 14. 1996). Chaired one of
the pleuarv sessions.

Participant. XVIII Con]. of the Indian Association fOT General Relativdy and Gravitation
(dedicated to S Chandrasokhar) held at tilt' 1\[8<:' :'dAdras. (Fob. 15 - 17, 1996)

Ramadevi, P.
Visiting Scientist. Ttiiu Institute of Fundamental Rcscorcli. Minnbo: (.-\ug. 1 ... Oct. :31.
199;)); during this period gav« a talk on "Knot Invariants and \'prtex models" ill the Math-
ematical Physics .Iournal club.

GaV() a seminar on " Fun with Knots (It t lu- Physu:.s Department; Iruluni Institute of Tech-
nology, :\IurniJal-'!()() 076 (0."0\' 9. 1995).

Ramanujam, R.
lnstitut fiir lnfortnniik urul Prakiischr Muihemulii: Uuiuersitiit Kid. Ccnuany (:\0\'. 1. 1995
- ~larch 3L l09G).

COUl~e of lectures 011 "Partial order models of «onrurrcncv and their temporal logics". No,".
14. 190;) Februarv 6. 1996.

Seminar. "l(umdeclg0 aucl distributed svstr-ius". Fehruarv 1. 19%.

Seminar. "An introduction to quantum compnrnr.ion". :\Iarcl! 1-1. 1996.

"Axiomatiziug traer- consistcncv ... (invited talk). REACT. lnslitui :l/(lntr}iuf"(,. Lj(~gc. BcZ-
gium .. November 2;)-27, 199':>.

,")1



"A temporal logic with local modalities." BRIC'S' scmiiuir. Aarhu» Unicersiieit: Ilennuirk;
27 January 1996.

Locally linear t im« temporal logic. Obersemiuor. Uniuersiiiit. Hilde sluun. H Februnry Fl9G.

Local knowledge assertions in a chanuinj; world. (ronrri hurr-d papoi ). T\R J-':. Hf'llll('SS('.

Netherlands. f\[arch J 996

P. Ray
"Fracture propagr aion in disordered b~st('ms". I~ISC seminar. (:22.G.()-)).

S' "liT B H' 'C' f 1') . '-' C I (' I ')'1 ')] 'l(l('~) (-I'nS'(' .... ). h. 08e Naiiotuu . Cliffe "OT susi« ,.J(:'!,I:n(:c,~, .;\ r.ut t a .\ <ty :"c-.): ,c'!")', r . , \lslt
gave a seminar OIl "Bn'akd(i\\'ll ill pn('(Jlatini~ syst(,IllS' (28.;).~ri)

Selia Institute oj Nuclear Physics. Calcut ta (,lUll!' 1-14. 199::>). gave ;1 senrinar on "Cluster
dynamics in fracture propagation". (9.6.95)

Saha Institute o] l\'It clein Phsisu:s. Culcut ta (August 15-- Scpt.14. J 995)

"Critical dynamics in correlated duster growth models" .(il1\"ited speaker) (19.2.9G) in Dis-
cussion meeting on Computational COJ\Ckll;'I·,d Xlat.ter Physics. BARe. Bombay (Feu, 1920.
1996)

Physical Research Laboratoni. Ahmedabad (Feb. 21-22. 1996). gaw' a seminar "Dynamics
ill correlated cluster growth models". (22.2.9G)

TIFR. Bombay (Feh. 2.'1-24. 1996)

Visiting Scientist. ICTV Tricst.e, Italy (:\JnI'ch 15 April :~O, 19(6)

Visiting Faculty. Boston Uniu., Boston, (;.S.A .. (Xlay 1 .lunc 30, 1996); ga\'l' a seminar
on "Fully frustrated XY model in 3 dimensions" (1:).5.96)

Seth, Anil
Attended Martobordorf summer school 011 logic and computation. 1Il Martoberdorf', Cer-
manv.I.Iulv 2:~ Au).!. G. 1995).

:1[[ rllllnl (l ilis: (j,1,)(UI£ IILCdil[(j. Lf.lfJl(.l/tjll1ph.lf ((,lid ((lI/('V(I,i,q,i,i""". ill .L.l\\d.lliulal \dlt'll cont.cr

for advanced studies. lISc Ban,galore . .Jl11~- ~n-.\llg1)

AttPIHIf'd FST- res, December 1995 in Bangalore.
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Shankar, R.
"Exclusion Statistics and Strongly Correlated Fermion Systems" (Invited talk). DAE Solid
State Physics Symposium. lACS, Calcutta December. 1~95.

Shubashree, D.
Quantum Antiferromagnets : from the Triangular to tho Kagoruc Lat rice. Oral presentation
and Poster at the D.A.E Symposium on Solid Stoic PhYSl,C8. At L-\.C.S Calcutta, Dee 27tll-
31st.

Sinha, R.
Deporimeni of Physics and Astn)IIOTTI.y, Uninersiu) of Delhi. Delhi ( \lay18 t 9. 1995). S(,111-

inar title "CP violation the physics of beauty".

Mehta Research. Institute, Allahabad. ~Ia\' I lO.l:3 17. 1905. Seminar title :·CP violation
the physics of beauty".

Indian Institute of Technology Kiuipur :\ra~ ] 1 12. 1995. Seminar title "CP violation the
physics of beauty".

Srinivasa Rao, K.
Visited Department of Mathematics of the Roorkec Uniu., from 24 - 2G. Mav 1095 and de-
livered a lecture on "Srinivasa Ramanujan : Life and Work", May 25, 1995

inar "Dynamics Invited talk on "Quantum theory of angular momentum and generalize (ordinary and basic)
hypergeornetric functions", on July 1:3, 1995, at a Plenary Session of the Int. Con]. on.
Symrnetr'Y Methods 'in Physics (ICSl\IP - 95). at Dubna. Russia, from Julv 10 16. 199~1.
Chairman of a session on July 13, 1995. at above conference.

); gave a sera ina r

Visiting Professor at Joint lnsiituie of Nuclear Research, Dubnu. Russia, from July 18 - 22,
1995. lecture on "The Life and Work of Srinivasa Ramanujan" , on July 20. 1995.

Lecture on 'The Life and Work of Srinivasa Ramanujan", at the Department of Maihemai-
ics, Corakhpur University, July 25, 1995.

lartoberclorf. Ger- Lecture 011 "The life and Work of Srinivasa Ramanujan", at the Nuclear Science Division.
Indian Aqricultural Research Institute. Pusa Campus, New Delhi. .lulv 26, 1995.

arlal ~e11PI center Lecture on "Relevance of Values to Science: the Sublime and the Ridiculous" . in t he Seminar
on Value Education. held at the Hindu Seuun Secoiularu School, Madras on Julv 2S, 1995.

Kevnote address. at the Rcmanuian Museum of the AVl'fli Kalai Kiizluiooui. RO:ljopumm,
ill a workshop on "Incor oorating Ramanujans Creativity in School Curricula". on Aug :30.
1995.



L('ctIlH'S 011 "Genernlized hY]H'rgpolllt'tric series": "Life and work of Srinivasa Ramanujan"
and "\\"har is Science ">. ;It. t lu- Kuuempu UllircI'sit.lj. SfI'illloga, September JO. 199;).

c

\'isitf'd the Uni.I}(Tsity of Soutluuripion, Souiluunpt on. England. OCI. D 1:3. ID:Y,: jr'dllrP

on the Life and \\"ork of Ramanujan, OIl Oct. L3. r
1

Visited the IV'wfl LibTUFY of rr'indy Co lleye. Ctuubruls}«. 011 Oct. IG and 17. 1995.

Visiting Professor, Department of .vpplicd Afat/ll'lIl1ltic"': and Computer Science. Uni.I·r;rsit.y
of Gent. Belgium. Oct. 18. 1995 .Ian.Ll. 1996. timing ,,·hich gaw roms!' of seven lectures
on "Sumrnat iou theorems and t ransformatious of p;clleralized hvpergeoruetric series".

1
1

Invited lecture on "Quantum theory of angular ntomcnt utu and hvpergcoiuctric series". at
the Groupe de Contact FNRS : PhY8i(j/J.c Mut/u·III.atiqltf' tncciinc, at the University of Mons-
Hainaut. \lolls. OIl Oct. 27. L9%.

Lert urcd 011 the "Lift- ant! \\"ork uf Srinivasa Rarnanujau". at Shanti Darshan : Belyo-Inrlillu
Association. Gf:lnh[ou:r. 011 n«: 3. 199:"i.

Lituburqs Utuucrsiiu. llicpcuhecl: . on Dc«. I. 19~)~,.

Uuioersiiaires Notre-Dome de la Pcix, Namur, in the Historv of Science seminar of Prof.
Doruiuique Lambert. on D('('. 19. 1995.

Uniuc'I'8ity of Leuoceu, Louvecn. Oil Doc. :2:2.1995.

Lecture Oil "Polvnornial Z<'lOS uf angular momentum coefficients". at the Unlc('l'si,{y Libre
Brll:rellc:s. OIl D('c. 1J. 19~):).

Visiting Professor, UniJ"'I"sity of Rome. Italy: from .Jan. 15· 19. 1996: delivered a lecture on
the "Life rind \\"ork of Sriuivasa Ramanujan". (at Roma III) Oil .lan. 17, U)9G and a lecture
011 "Quantum theory of angular moment.urn and hypergcometric scrips". on J;I11. 18. 1996.

\"isitcd tho Polytechnico niul the UUil'!:Tsity of Torino. delivered a lecture on "9 - j cud-
ficient and summation theorems". at the Polvtcchuico, Jan. 23. 1996 and a lecture 011 .:

Clebsch-Cordan coefficients and quantum groups". at the Univ. of Torino. on .lan. 2:). 1996.

Lecture: "Generalized hypcrgcoruorric series". at the Vioekanotula College. Feb. 1:3. 199G.
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Sr inivasa Rao, S.
Pan ici pa 1ed ill Discussion llle<'tillg 011 CUlTI.jJntational B'i0 loy:tJ: J:VCA S'R. I1Se. Bangalorr
(Dec. 1·) - 1G, 1995).

Participated in Graduate lI'ork8hoJ! 1'/1 Tlieoreticul Comp utcr Scieru:e, lISe. Bangalorr- (Doc.
17. 1990).

Participated ill Fifteenth l uicrnuiuniul Conference on PST and TCS. IISC, Bangalor«. (Dec.
18 .. 2() 1995),

Subramoniam, G.
Participated ill the \\'ul'ksllUp 011 Telcmatics. ICTP. Triesto and delivered two seminars titled
"Integrated LA.\' councct ivitv" (Oct. 2-20, 199::»

Sunder, V.S.
Visiting Professor Uuio. of New South lVales, Sydney. Australia (April 17 - \Ia~' 2G. 199'»:
During this period delivered following invited 1("('(1\I'('S: (i) T\\'O lectures on 'Lattice and Spill
models' Seminar at the' UNSl\' (ii) a 1('('(\1[(' 011 'Biunitary permutations' at the \fath(,llIati('s
Colloquium conducted jointly by Sydney Unn'erslty and UNSlV: (iii) a lecture 011 'SOIne sllb-
factors from vortex models at the UniuU'sity of Neuicastic: (i\') a lecture OIl 'From subfactor-
to knot invariants,' at the Uniuersits] of Melbourne: (,.) a lecture on 'Continuirv of second
quantisation at :\!ucq'lIl1.rie University.

Visiting Professor at the Utui: of Calif. at Berkeleu. USA (l\Iay 28 - June 8. IV0,j): Clltl'lldpd
a l\Iini-Conferr'Il(,(' OIl Suhfart ors there. and ga\'(' (,,'0 !<·<:tllres on 'Perrnutat.ion vertex mod-
els' and one lott.nr« on 'The diagr.uumat ics of arbitrary nou-degcnoratr- commuting squares',

Invited participant in two-week \\'int<,'r School on Gr'OujJ Iiepresent.ations and Function t.he-
ori). at Indian Statistical Institute. Bangalore (Ocr oher '2 - 1-1. 1993): gave a series of lr-cturos
OIL 'Induced representations and the Imprimitivitv theorem'.

Organising Committee member of the workshop Oil Spectral Tlieorie« of Sch.rodin.qcT opera-
tors, conducted hy the Lx l.Sc. (December ~ - 1-1, la9~»): gave a lecture' on 'Inverse theory
and singular spectra'.

Organising Committee member of an Lniernaiunuil Coujeretu:« on Harmonic Arwl:t;sis held
at Delhi Uniuersitu, December 18 - 23. 199.5): also gave a lecture there on ·.-\('tiolls of 11,"1)('1"-

groups'.

Sunil Kumar, P.B.
TIFR. Bombay: Februarv 22. 1996.

A NUH'I Xlonte Carlo Approach to tho Dynamics of Fluids . xloet ing on Compuiaiunuil Con-
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Swat i Sastry
'\;lik: .. \ <il]~\(r:-i(, dd('l't relation Llr qu.u-inu-i omorphi. ruap-. at tilt' hlli'(J"ity o] J!i,)u-
.<1(111. An'll .lrhilr. :\Il.'!, II: lUUJ ill t hr AlllJ .-\rbm .-\liilh·"i:-; ,,:mbllop.

r ',(i

() ('.II

\!'-'> .rt :u,d,'d ('uld'('l('liU' "(211C\sjn'~~Jd'1l'lll(\]lpitlg~ .u.d .\11,':'\'''1< frOll1 ,\1\.~" i i r o .\:l~ It).
J:i'I., ;il t l«: l, niv.-rsit v 1)1' ,'\lir·ltig'lll.
< ;,,' [,Ilk ~lt Cnit"(T,iilj oj' fIe/SiIl/,I. Fiulaud. ()ctIO. 19SE)

Vij
Inti

,
\, :,1 ill J ,,·,,;,1] -'{({lit dept. Pi! lie Cl!J1'('{,8dy from .'\1112,1 to Sf'j)t Li l:yrl. .uul also ll)('

IJ ild.'d/ik, [roin Sept lij t!) (kt [.J, lq~ri.

(;,m' (\ tall: litl('d'Cppcr bouuds lor till' value distribution of quasircgular III CIj.YS" . Clt fMS('
ou D",' 11. IW)::; in 11t(' (,()lJlc]'i'lI(,c 011 SdlJl)dillg('r opr-r.uors.

"(~ltil-,in'611iar oxt cusions of some entire Imut ious". <1\fAl8e ou Fe]) '2'2. I<JUG. as a rolloquium
l,llk.

Venkatesh Raman
ht':-il'llt('d t h« contributed paper Tight Bounds for Finding Degu'cs from the ,-\djacf'llcy llla-

r rrx in L-\TI:-- 95 conference held at Valparaiso. Chile (April 3-/ 1DD.')).

/!'.' 'r 1''': I,; of \ 'ii .! ori«. Conuda (.\ pri I 9-11. 1DD:».

r ll'c:clllcd Itl< U)illrt]mll'd papel Some Hard Problems ill (\\'(,ighted) Tourn.uuunts ill the
r I./ifl .\';;/i(;:W! Scuiiuur (III Theoretical Coin.puter Science, [Jori/hay. ltului (Ailgust J-I 1()0,))
At",) ('ilailed ;\ ~,C'S,.,l\.!tl.

Tut!! Iii.,! .Lul, of Fun dam, Rcseorcli. !3oll.'liu/j (.\ Ug11:)! 0-1] 199:))

PmLicip,I[('d ill 1h« 'DisCUSSIOl! J!eCillllj Oil. (:rijJ.Il.o!Jluphy awl. Co uip uuition", at lISe. Ban-
i!:dtun' (.-\ltg. Jt - Sop l)

Fixed Parameter Tractability. I.USe seutuuu (S<'I>28. 1~)9:j)
Path Balance Heuristic for Self-Adjust.iug Binary Search Trees. IMSr: st.tniiuu (Dee l:L 1993)

Participated in the "Discussion ~IE'f'tillg 011Computational Biology': at IISc Bangalol'c, In-
dia (Dec. 1G-1G 199;:))

Presented the contributed paper "Pail! Balance Heuristic for Self-Adjusting Binary Search
Trocs ill the 1;-5th Foundations of Software Techrioloqu and Theoretical Coniput.cr Science

36
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()f'Y" ;\1 Tirurhirapalli. India (.L\II. 3-li l!J:)(;).

Vijay Kodiyalam
lur orserr ion Theory. t.u.s.. Colloquium. Oct obcr 12. I99=:i.
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Arvind, V. \1
Xloruber. Program Couunir toc. l oth Conforenro 011 the Foundations of Software Terhuologv Li
and Theoret iC;1 I COlli pu t ('1' Scicnc«. Dee 17-1 D. E)~)f). Bangaloro.

R
Govindarajan, T.R C
'IPSe convenor xladras contcr. ~[
S('(TCtrIlT. IP.\ \Jildr<ls Chapr er. PI
.\ lr-ml.er. Board of Studios in Phvsirs . .\ l.uioumaniam Sundarauar Uuivorsitv, Thirunelvcli. 0
T\". ,\1

m
Kesavan, S \1
\!c'lfILH'r. Advisory Board.Indian Jourual of Pure and Applied xlat hematics. \[
\If'mlwl'.B\)anl of Postgraduat e Sr udirs.Cochiu L'uivcrsity of Science and Tp('hnolog~·. NI
Convenor of the Faculty appointed by rho \"BH\l for its :'\urturc Progrilll1lfle.1995-9G. 1\J
\\"as a Judge for th« ovcut .. Xlatheruava" of t lu: ., \Iirag('s 96-:-\ x lat hemar ical Fiesta" .organized M
b~ the Padrna Seshadri Bala Bhavan Senior Sotondarv School. Madras.on Jan. 18.199G. 19

\[Member. Aniericon Mcilieniaiicol Socidy
Xlcmber. ltiteruational 80c. for Interaction of Jlecha:nic8 and Mutlietruiiics .-\1
:\IpllIl>el'. ['U/i(UL 5'0r:. of industrial atul Applicable Math C(
Life-member indian Mathematical Societu. on

(\
Krishna, 1\1 th
Member. Organizing Committee, workshop Oil "Spectral theories of Schrodinger operators" :\1
at I~ISc during -1-1·1Doc. 199;). nc

Cl
Lodaya, Kamal an
:-lcmb('1'. Programme Committee. 6th Nar ional Seminar on Theoretical Computer Science, m:
1996 .
.Attcuded 61st Annual Conference of the Indian Academy of Sciences, Madras. December R.
1995, as invitee of Panel on University Education in Science'. S(·

:-'J.
Meena Mahajan ?\ 1-
Referee' for the FST &:TCS95 (Foundations of Software Technology and Theoretical COI11- ~I,
putcr Science). FTS9:j (Fault-Tolerant Svsteius). \"STCS9G (:'\atioIlrtl Seminar OIl Theoreti- \1
«al Com pu tel' Science) conferences. :, II

?\ II
lVIohalik, Swarupkumar l\II
Iustitute seminars on the thesis work. Presented the work at the graduate students work- \11
shop in the FST and. TCS conference ill Bangalore. DCC'PIlllwL '95. Al

11
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s. December

.retical Com-
an Theoreti-

idents work-

Nag, S
Member. Advisorv Board of the Indian Journal of Pure and Applied :-!£It}}('lllCltics, by elec-
tion of the Council ur th« Indian :';i11,ic,nal Science Academy.
Reviewer, Zenitnlbluit [iir Muthcuuitik and Mathematical Reviews.
Resource person, uce Course, Sambalpnr University, February 1996.
Member. American AIaihemaiicol Society
Life-member Indian Moihemaiicol Socieu;

Rajasekaran, G
Chairman, National Committee of the International Union of Pure and Applied Physics
Member, National Committee of the International Council of Scientific Unions
President. Madras Chapter of the Indian Physics Association
Convener. Madras Chapter of the Indian National Science Academy
Member. Governing Council of the Mehta Research Institute of Mathematics and Mathe-
matical Physics. Allahabad
Member, Apex Committee of the Anna Unviersity, Madras
Member Special Committee of the School of Physical Sciences, Jawaharlal Nehru University.
New Delhi
Member. Editorial Board of Pramana - .T. of Physics (upto Dec. 1995)
Member, Editorial Board of Indian .Journal of Pure and Applied Mathematics (from .Jan.
1996)
Member, Local organizing Committee and the Academic Programme Committee for the Gl.st
Annual Meeting of Indian Academy of Sciences held at Madras, November 10 ... 12, 1995
Co-organiser of a Symposium on "High Energy Physics in the 21st Century" at Kalpakkam
on Nov. 11. 1995 as a part of the Annual Meeting of lASe
Co-organiser of a Symposium in Memory of Prof. S.Chandrasekhar on Nov. L 1995. under
the auspices of the Madras Chapters of INSA and IPA.
i\Iernber. National Organizing Committee of the IV Workshop on High Energy Physics Phe-
nomenologv, Calcutta, Jan 1996.
Chaired a Session of the XVIII Conference of the Indian Association for General Relativity
and Gravitation at l?'.'lSc, Madras, Feb 15-17, 1996 : also member of the Organizing Com-
mittee.

Ramachandran, R
Senior Associate and Regional Representative of the External Activities. ICTP, Trieste. Italy
Xleniber. Sectional Committee for Physics, Indian Academy of Sciences. Bangalor«.
:"lcrnber. Board of Studies, Indra Gandhi National Open University. New Delh].
~IeIllber. School of Physics Board. University of Hydorabad.
Xlr-mbt-r. Planning Board. Xlauonmaniam Sundaranar Luiversity, Thirunelveli.
Member. Board of Research. U niversity of .\Iaclras.
Member, Strategic Planning Committee of lIT Madras.
Member. F\' COSTED committee
Member. \Yorking Committee of Current Science Association
All India Radio Interview: On the Activities of The Institute of xlatherna tical Sciences. (hi)
11. 19!:.168.:)0 pm Xladras A station)
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Ramanujarn, R
.\ICll iher. Programme cornm iIt ee. A /gpb raic Meiliod ology atu! Software Technoloqy, Mont real,
,J un« 199G .
.\IellltwJ'. Programme corunnt.tee, Foundations of Software Technology and Theoretical Corn-
puier Science 1.5. Bangaloro. Dec. 18-20, 1995.

Seth, Anil
Rcfrecd a paper for JeSS special issue on Structures 95.

Sridhar, R
Life vlcmbcr. Indian Society for Complex Systems, Bangalore L(

Sr inivasa Rao, K.
The EEC Project between the Institute and the l:niwl'sity of Gent. continued this year
wi: h a visit t o the Univ. of Cent. hv K. Srinivasa Rao, Under this project, L\ISc acquired
Hvporsparc -l System - a parallel computer with four SS20s ,t~90 l\'IHz at its four nodes.
(Project contribution was US $15,000/-) .
.-\ two-week intensive teaching-cum-training program was conducted by K. Srinivasa Roo.
'with H. .lagannat.han and R. Parthasarathy, at the Scientific Publishing Services (P) Lt.d ..
:\Iarch 17 - 31, 1995. For the course of lectures on T£.\ delivered to the trainees, a set of
Springer- Verlag books was presented to the IlvlSc Librarv,

.\;

Sunder, V.S
Corresponding Editor of Resonance (Indian Ar.aderuv of Sciences); wri t.ten an article t itled
'Knnt< for ..Resonance
Un the editorial board for the .lournal of the Ramanujan \Iath. Soc.
Participating in conducting the "Nun.ure" programme (NBIHl) at. l vl Sc.
Organising Couunitt.ce and 'Resource Person for :\I1'TS programme 1996 (:\BH:\l)

y.• ;1

Book Published
Selected Topics in Mutliemaiical Physics: Professor R. Vusiuleuan Memorial Volume
Editors : R.Sridhar. K.Srini,·asa Rao and \·.Lakshlllinarayanan
Allied Publishers Limited, ;"Iadras(199,S)
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Physics

Lecturer Leer lire Course Durat ion-----------------------_._-_._------_._---_.----------- Leetl
Balakrishnan. Radha Nonlinear Dynamics .Lu.. \IClY 1996

Arvi:

BasH. Rahul Quantum Fidel Theory II, Aug. Dcc. 199:')

Date, G. Advanced GlcwitaLoIl Aug. Dec. 19~-)S
Arvir
Venk

Jagannathan, R. QUHntUTlJ \ieclwllic:s Aug. Dec. 19D5 Loda

idajumdar, Partha Quantum Field Theory January 190G Loda
Anil :

Mishra. A.I<. Condensed Matter Physics Jan. -. \Ia~' 1996

Rajasekaran, G. Gravitation and Cosmology 1\la1'ch Aug. 1905

Loda:
Madh

Ramachandran, R. Electrodynamics Aug. -- Dec. 199':) .\ laha
Subra

Sharatchandra. I-LS. Mathematical Methods Aug ... - Dec. 199b
Anil ~

Shankar. R. Many Body Theory .-\ug .. - Dec. 199·)
Ani I ~

Srinivasa Rao. K. Introductory Elemcru ary Particle Physics Jan. \[ay L09G
Seth.
Loday
\ '(,11ka

\ 'cub

\ 'Pllka

Subrai
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Theoretical Computer Science

Lecturer Lecture Course Durat ion
---------------------------------_ .._----- -_. __ .

Arvind, v Design and Analysis of Algorithms .Iau. - April 190,)

995
Arvind, v
Venkatesh Raman

Randomized Algorithms Aug. . :'\Oy. l~)D:)

.995

1995
Lodaya, Kamal Program Correctness Aug. . Dec. 1995

Lodaya, Kamal
Anil Seth

Program Semantics .Jan. :\Iay 1996

,996 Lodaya, Kamal Distributed Computing .Jan. -- :\lay 1996
Madhavan I\Jukund(SPIC)

~. 1995

Xlahajan, 1\1 Introduction to Complexity Theory .:\.ug.-- Ore. 1995
Subramoniam, K.V.(SPIC)

1995 Anil Seth Introduction of Mathematical Logic Aug. - Dcc.1995

1995 Anil Seth Intro. to Programming Language Semant.ics Jan .. ,. :\lay 1996

1996 Seth. Anil Intro. to Mathematical Logic Aug .... Dec. 199,·1
Lodaya, Kamal
Venkatcsh Raman Approximate Algorithms ~\lay ., Julv 199:j

--_._-

\ 'enkatcsh Raman Data Structures and their Analvsis Aug. ,. Doc. 1995

Venkatesh Raman Design and Analysis of Algorithms
Subramanian. K.\',(SPIC)

.Jan, :\Iay 19%
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Confer-ences / Workshops / Symposia at I1\1Sc.

IVoTkslw]J on, Sch'l'fJuiJl.ycr Operators:

The workshop on Schrodinger operators \\"(IS held at the Institute of :\1athf'lI1atical sci-
onces dnrillgJ -1-1 December 1905. There \H~IT about 25 participants for the workshop
including () from abroad.

The workshop !tilt] lectures mainly in the areas of Sperl ral t IH'()r~-of Rnndom Sclll'{)dillg('r
operators. thoorv of 1"(::'SOll(111(,(,S. inverse spectral throrv of Schr o.liugcr ('IW[,ltor<; an.l mirro
local aualvsis of partial differential equations. In addition to ILt's(' then' wvr« talks ill JcLlted
areas. Prof. \\. Kirsl!. Prof P. Hislop ami Prof. F Klopp gem' lectures 011 the SIH'ct till 1Lcun
of random Schrodingcr operators. Prof n Froese spoke on r heorv of l('SOJl(IJlCPS. Prof \\"
Craig and Prof \1 \'anninathan discussed partial differential equar ions. Prof '1' Ichiuoso and
Prof K B Sinh" gi1\T' kctlllPs OIl dvnamical soruigroups. Prof \. S Suudci and Dr :\1 Krislin»
rlcalt wir.h inverse spectral theory in CIlW dimension while Dr :\ \!ohclpatra clisl'llS!'f'd nace
formulae. Dr Radlra Balakrishnan spoke 011 illtrogUtilk ;,yst fillS (Iwi Dr C Date discussed
sjwctra of AllynlJS. Prof R Bhatia and Dr T Bhat tacharva couccntratcd on the g(,ll('ral

liw!)f\ of opor.u ors In addit iou t hr-re \\,Pr(~ lr-ct ures by Prof <: \\'ildh(>r~<'!" uu Hyp('l"~\n)llpS

;1l1rl r.uidnm walks. Dr T Sl'lw:;(iir on th~' s("hilit.,.- t)f fi!llctii.1\,:i diJh'i'~!lli;ll c"iu,,'!iTl~,- J))

r~ J\.:-=tdil;l U11 ~h!.'nuilt iplior lj~e-:)~·.\· ~,!" ~.Il{· \\-( -,.; 11"alifl)lIU ;ll~i.i .\ft ~~ r'-:t,l~ii ;:U thi~-d cr:]I.'l

difh'i·(11tt_jall'ql1:ilil'n~). -rhe Pl'()(·p,.-ding;" :;1.' i tlP v.~d·ksht_!p wil. ~.'I; , .!:';i::;lt I ;;' ~p 1hn h::"Ii.;I lli"C

I.f'c1.~nT· ~\(\r{'s s(\ri(\~~ by .huu=.lulv tq~)f.),

On 19th\plii lD~Y) i\ disr.ussion tIlc('til1,~ Uli \'ISIO\, 20:2Cl ill order t.o iuii int. t lu- (Jug
term plans for t h« ,)('(i\"[i i(':; '.It" r.h« lw,! ir ut.r.. In ih« 1)('>:.1 F, ,:(';11"'; \\'I1(1t sl.all Lt' (Jill HJlt' anrl
limy th- same will vmncsh wi t1i 1l\o:;(' t)f thc D:\E organisdt iUII i:·; ;11l inu» )Jtalli ('\:cn('is(' Dr
HOlll('sh haul ,o-orciinatc,d thl' brainstorming SC'SSiOll tliat was to g('nc'}";\1(' suit al.lc inputs
bot h to the \"ISrO:\ :Z02U of the entire D:\r-~set 11p. which 1':,IS taken 11p ill it tlllCt' d:\\'
seminar in .:rilly i0~)G. i\S \'. ('II ;-1:' t o our own immediate as we-ll ;is [(Jug t erm plaus. I L\\-jllg
thlls initiated rhe deLate. \"d' hope tlla! \\"(' will rvcntuallv ('onn'IW' iut o ;\ fU(ll~:-icd j':\"tllll'

of 0111' perceptions illiil porspoct ivcs and l(-'ad ourselves to it conrrcte progr.unu«: f(;l fur ure

arr iou .

Annual Conjerrnc: in No» ,fl.) nf the Indian Academy of SU('fU'tS:

Tho Inst itut.c cosponsored the n!sl Au nual ~Iedillg of the Indi'l\i\c"dellly ..•f Slit'WI".

held ;,: .\ladl<1S dlll.ing, :\Il\. 10 -!:2. E)~),). As a pint uf this meeting, ih» Iusr iiuu: (;;,~"ltlJ/I'd

d ''';':t!lj>OSilllJl Oil "Hip;h ElIcr;,;': L'hvsivs ill r lrr 11st Ccurury TIl<' rom i\Wtll(:" (if ~h('
Svuiposium wore : Th« Sr;;lIl1c1rd .vlodcl ofHigh Encrgy Phvsir-; Theoret ical S("(,lH'li()s fill

Hfl Gp\- ]019 Cp\·. Hints of JW,\' pIn-sirs Irom Cosmolozv. ami \('\\ idc;b 011 ;l("('I'i('ultillll

to Plauckian ellergies: t alks bearillg ,)It jilt's(' t hcmcs wor« gi\(,Il b)' Prof.DPHc)\· (TIH(
Bonibav). Prof.Romesh Kalil. Prof.H.C<n·,-sik (11.\. Ballgalorc) and Prof.Abhijir Sell (lpn.
Cnndhiuagar) respccrivelv
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"Gilder the auspices of the Madras Chapters of 1~SA and IPA. the Institute organized
a symposium in i\I('Inory of Prof.S.Chandrasf'khar on ;\0\'. 17. 190;"). Prof.Y.Balakri~hIlall
(IlT. Xladras) spoke on "Chandrasekhars Citation Classic" . while Prof. Rajaram Nirvananda
(RRI. Bangalorc) spoke 011 "Six Faces of Subramanyam Chandrasekhar as an Astrophvsi-
cist' .

XVI!I IAGRG Conference

.hrod iIIf.'/' 1
and micro
, in re\;\t('d
~ral t hcorv
;. Prof \\
hinose and
~lhrishml
isscd tract'
, discussed
he !!:(,llcral
qwrl!Yo IlI)S

iarious. Dr

1n In:',!,II1:ic

The Institute co-hosted the XVIII the conference of the Indian Association for General
Relativity and Gravitation (IAGRG) during February 15-17, 1996. Apart from playing the
role of being a local organising institute (i.e. hosting the conference), and the venue, the
Institute sought to expand the scope of the conference to include quantum aspects of gravity.
As a result, apart from the traditional IAGRG topics the conference had about a third of the
topics devoted to quantum aspects which included talks on scattering at I'lanckian energies.
black holes, string approach, Ashtekar approach and lattice approach tu quantum gravity,

The confernece was dedicated to the late Prof. S. Chandrasekhar. There were 17 invited
talks including special talks on Prof. Chandrasekhar given by Prof. N. Panrhapakesan, Delhi
University and Prof. R.H. Dalitz, Oxford University, CK and the Vaidya-Raychoudhuri
Endowment lecture by Prof. C.V. Vishveswara, Indian Inst. of Astrophysics, Bangalore.
There were 3 sessions for contributed papers including 24 presentations and 1 session on
thesis presentation including 2 presentations.

About 44 out station and about 20 local participants from universities and research in-
stitutions from all over the country attended the conference. The conferuece was funded
by the Dept. of Science and Technology, the Inter University Center for Astronomy and
Astrophysics (1UCAA) and the Institute of Mathematical Sciences. The total budget for the
conference was about Rs. 75,000/- including the cost of proceedings which are to be brought
out as an HvISC report (Il\ISc-Report Number 117) shortly.
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lVOTkshop on internet

H.ISc conducted a one day workshop on the internet for the benefit of the educational
and research institutions in and around the city of l'IIadras on 9 ?\larch 1996 ... -\I>Ol1t GO
scientists from around 20 Institutions attended the workshop. There were lectures hy S.
Ramakrishnan, Director ERNET. G. Palaniappan of VS:"JL, G. Subramoniarn, Hah1l1 Basu
and Tabish Qureshi of Il\lSe after a welcome by the Director of the Institute.
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Honours and Awards

\'ar§
The!
Guic

Balakrishnan, Radha
Fulbriqlii Award (1995 ),Council for International Exchange of Scholars.
\\"ashington D.C.,U.S.A.

Covindarajan, T .R.
Senior Associate, ICTP, Trieste.

Pad!
Th('~
Cui«

Openinq Lecturer at the 37th Taniguchi Foundation Symposium,
"Topology and Teichmiiller spaces", Katinkulta. Finland. 23-30 July
1995.

Sark,
progi
Tiles
Guid

Nag, S.
Designated "Principal Speaker" at the International Conference:
"Complex Analytic Aspects of Tcichmuller Spaces", Massachusetts, USA,
November 3-5: 1995.
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Degrees Awarded and Summer Students
Ph.D. Degree Awarded

Varghese John, Ph.D. (\Iadras L'niversitv )
Thesis: Some Studios ill \oncritiral String Theory
Guide : Prof. Anishet tv, H.

Padma. IL Ph.D. (Xladras University)
Thesis: \Iean value theorems of Dirichlet series
Guide: Prof.Balasubrarnaniam. R.

M.Sc. Degree Awarded

Sarkar, Tapobrata was awarded the ~I.Sc .. degree in Phvsics. by research. under the joint
programme of the Inst.itutc with Anna University in March 1096, for his
Thesis: Aspects of High Energy Scattering in abelian and Non-abelian Gauge Theories
Guide: Dr .Jayaraman, T.

Summer Students

Name Period

Rohit Dhamankar
Sai Ganesh. S.
S. Bose
Manoj Plakal
Sou men Ghosh
Sanjay Bose
Prakash Narayanan

May 16 - Juno 16, 1995
r-lay 30 - June ~W, ]993
May 31 - July L 1995
June 5 - July 5, 1995
May 16 - July lei, 1a95
May 16 - July 16. 1995
'\1ay 16 - July 16. lagS
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Name &, Address Period of visit Title of lecture

Visitors to the Institute

including Seminars/Colloquia by Visitors

Biswadeb Dutta 13,14.4.95
J.N.Centre for Adv.
Scientific Research.Bangalore

Ravindran. V. 7·21.4.94
TIFR, Bombay

Subramanian. P.S. 23--25.5.95
TCS Group.T.I.F.R. Bombay

Algebraic topology and
distributed computation

Rajararn Nitvananda 8-15.5.95
Raman Research Institute
Bangalore

Ramaswamy, S. 8-12.5.95
Dept. of I\Jaths.
Pondicherry University

Suresh V.\'ettoor 3--29.5.95
St.Dominies College
Kerala

Ramanathan, R. 24.5.-2.6.95
Dept. of Physics,
Univ. of Delhi

)

l
(

Urnasankar, S.
lIT. Bombay

21.::>.--8.6.95 Recent Results from LSND
on Neutrino Oscillations

S
1-
[

.-\.vijit Mukherjee
Univ. of Cambridge
C.K.

30.5.-16.6.95 2D Gravity Coupled to
Topological l\Iinirnal :\ [odds h

l

Agarwal. .-\.K.
Birla Inst. of Tech. of Sci.
Pilani

9-19.6.95 Applications of Special
Functions in 1\ limber Theorv

S
C
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Sougato Bose
IIT, Kharagpur

Sanjay Kumar. I\f.

Ravi Kumar.B.
U ni v. of Rhode Island
U.S.A.

21.G.95

11.3.-24.6.95

29.6.95

Standard quant.urn mechanics
versus decohercnce versus
collapse

:\ parallel algorithm for the
homing sequence problem

~faIik, R.P. 24.3.·--;30.G.95
.lINR, Dubna. Moscow

Shaji Auil, 8.6.- 7.8.95
J.N.Cen.for Adv.Sci.Res.
Bangalore

Prarnathanath Sastry
School of ~ lathernatics,
SPIC Sci.Foundation,

Balaji, V.
School of Mathematics
SPIC Sci. Foundation

Stevendale Cutkosky
Univ. of Missouri

Xluthukumar, N
Univ. of Dortumund
Germany

Sudeshna Sinha
lust. of Astrophys.
Bangalore

s
Herna Srinivasan
Univ. of Missouri

ry

Sivararn Narayan
Central ).Iichigan C ni v.

3.7.95

13.7.95

14.7.95

14.7.95

16-21.7.95

17.7.95

19.7.95

Multi Dimensional Residues
ill Algebraic Geometry

On the rationality problem
in Algebraic Geometry

Local factorization of
birational maps

Non Reciprocal optical
effects in Cr'201

Chaos and regularity in
lattice dynamics

Finite Detormincncv of
Mappings

Schur multiplier norm of
matrices ami t runcat ion
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Rajarama BhRt, BY,
Thl" Fields Institute
\\-aterloo

Balachaudrau. A, P.
Svrncusc L'niv.
CSA

Rajaraman I3haL n.v
Univ. of Toronto

Vijay Hagh •.ivan
Vanderbilt University
U.S.A.

Anant hanarnvanan. B.
LJni v . of Lausa 1111('

Swi tzcrlaud

Sokhar Chivukula. R.
Bis(OIl Uuivcrsity
Boston

Thangadurai. K.B.
:d('l!ta Bes('. lust.
Allahabad

2628.7.95

24--28.7.9;:)

27.7.95

28,7.9.)

30.7. 1.8.95

12.7. 11.8.9;)

.l('t'\(\ S.~\llitlJ(LlH 10 l:)'S.D;~,
Univ. of South Carolina

Sriuivas. h:.
TIFf{. 13()Ild)(\\'

Anuradh.i \'al'asitllhan
Cui\'. of Poulla
PUll('

1-1.1.1-1.8.95

18.7,--188.95

Topology change and quantum
physics

On the recent classifica-
tion of purely infinite
C:'* - algebras

How many queries are needed
to Learn?

Pious and rhiral
perturbation tlieorv
CP violation ill ('+ + e:
righrarrow T+ + T--

wit h lougitudinalv
polarized beams

Dynamical Elect roweak svrnmot ry
l.reaking and the top quark

Cosmic St rings and Quantnm
Gravitv

iO



Adhikari. S.D. 12.7.-21.8.95
-"lehta Res. Institute
Allahabad

Kalyan Chakraborty 12.7.-21.8.95
Mehta Res. Institute
Allahabad

Ramakrishnan. B.
Mehta Res. Institute
Allahabacl

12.7.-21.8.95 On exceptions to quadratic
forms

Ravindran. V.
TIFR .Bornbay

I 20.8.95

Suvasini, l\1.B. 24.8.95
Madras

Aspects of Density func-
tional theory of Supercon-
ductors

Alagar. \·.S. 28.8.95
Concordia Uni versi ty
Canada

An object model for
reactive

Neal Koblitz 28-30.8.95
Univ. of Washington

Fixed Parameter complexity

Ravi Mehrotra 10--13.9.95
Natl.Physical Lab.
New Delhi

Voltage Turbulence and
Vortex Dynamics in 2D
Josephson Junction Arrays

Suresh Govindrajan
TIFR Bombay

4-22.9.9::)
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Yis!m-itllathall. K.S. 21.8.-13.10.95
Simon Fraser Lniv.
Bumabv. Canada

Shastrv, S. 5.9.95
.\'at l.Inst . of HI'alt it
Bethesda

Gh()sh. S.' 8.9.95
\IR1. Allahabad

Sengupta. S. :20.9.95
~ISDJGCAR.
Kalpakkam

Coutam \luklwr.i(·c 21.9.95
S.S.F.

\ladha\'3n \lukllnd n.~).9G
SPIC Sci. Foundation
?\.ladras

t~tpal Sarkar 22 30.10.95
Phvs. RI'sp.Lab.
Ahmedabad

Ponnusamy, S.
Univ. of Helsinki
Finland

1;).9.-28.10.95

G hoshal. G. *

I\IRI, Allaha bad
1.10.95

Ramakrishna, S.
llSe. Bangalore

5.10.95

Planckian energy scattering,
Black hole formation and
colli: ling plant' waves

St atistical \Iechallics of
\Vatrr

Consequences of Bon
trivial Flp.'\ parameters

Kincinat ic Scaling and
Approach to SUC in
\ Iarteusi tes

2-groll]) actions Oil

manfolds and applications

Detcruuniziug asynchronous
automata

i) Barvogenesis through
lepton number violation
ii) Alternati \'(' explana tious
ueut rino puzzles

Some Uni versa! properties
of String Cornpactification
on Calabi- Yau spaces l

I
Phot.ocarrier dynamics and
charge transfer at semi-
conductor-electrolyte
interface

(

[

I

S
l
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Bandyopadhyay, A.*
Department of Physics
IIT. Kanpur

18.10.95

Sukumar. N.
Them'ie International
l\Iadras

19.10.95

Pasupathy, J.
1.1.Sc. Bangalore

29-31.10.95

Adhikari, S.D.
l\Iehta Rese.Inst.
AIIRhabad

13.10.·-6.11.95

Banhatti. D.G.
Madurai Kamaraj Univ.
Madurai

~)O.1O.··7.11.95

Parthasarathy. K.R.
IS!.
Delhi

10.11.95

Roy. D.P.
Theory Group.
TIFR. Bombay

Rajaram Nityananda
Raman Research Institute
Bangalore

16-18.11.95

Anubha Rastogi
Univ, of Delhi
Delhi

19-24.11.95

Choudarn. S ..-\.. 24.11.95
Department of :"la~hematics
IIT. Madras

Anupam Srivastav 6-28.11.95
Suny at Albany
t..s ._-\..

Squeezing ill the
interaction or coherent
radiation with coherent
a tomic beams

Calcutta staircase to
the ozone hole

Summary of the Beijing
conference

Markov Processes with a
given Christensen-Evans
generator

Susy dark matter

Six faces of Subrahrnanvam
Chandrasekhar as an
Astrophysicist

Ordered and canonical
Ramsey's Theorems

Galoi's module structure
and Kummer extensions
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Abhijeet Das
Gawahati University
Cuwahati

21-28_11.9-)

Chakraborty, B.
S\"B:\CBS,
Calcutta

28.11.9;j

Puri. R.R.
BARC. Bornbav

30.11.95

\-anna. P.L.N.
:-'Iehta Res«. Institute
Allahabad

2.11 2.12.95

Landau Lifshifts model of
continuum ferrornagnets as
gauge fixed version of
nonrelativisric CP, model

Coherent states via minimum
uncerta inty relations

22-26.11.95 Shell models of turbulenceRahul Pandit
Indian Inst.. of Science
Bangalorc

Uyrz akulov. R
HEP!' Kazakhstan

8,9.12.95

Butcher. P..\.
l'.K

13.12.95

Sivakurnar. "'1. 13.12.95
University of Hyderabad
Hyderabad

Schuler, R. 1..1.15.12.95
University of Urn
Germany

Paterson. \1. 1..1.12.95
University of \\"an\'ickTK

Remarks Oil \\" algebra in
Calagero Sutherland model

i) The complexity Average
Polynomial Time under
Prime computable distributions
ii) Truth-table closure and
Turing closure of A verage
Polynomial Tillie haw diff-
erent measures ill EXP.

Mean Pay-Off Games
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Shiv Dutt Kumar
Mehta Rese. Institute
Allahabad

Mihir Arjunwadkar
Univ. of Pune
Pune

Joseph Wheat ley
Camukido Univ.
U.K.

Ask Subdo
Norwegian Univ. of Tech.

Klaus Dieter Rothe
Institut fur Thco.Phv.Umv.
Heidelberg. Germany

Balachandran, A.P.
Svracuse Univ.
N.Y.

Chandar, L.
Univ. of Florida
U.S.A.

~ladhavall Varadarajan
Ulli\'. of Utah
Salt Lake Ci tv

Ramana. xt.v.
University of Toronto
Toronto

Mukherjee. P.l\:.*
Calcutta L'uivcrsity
Calcutta

Rarnanan. S.
TIFft Bombay

22.11·16.12.95

7-16.12.95

5-17.12.95 Cvaxis couplings in copper-
oxides

8-22.12.95 Pairing fluctuations ill
copper oxide model: Exact
results

22.11-1-Ll:2.95 Recent developments in
QeD'.!

19-23.12.95 Quantum groups for quantised
geolls

15-22.12.95

20-22.12.95 Dila tonic black holes

26.12.9·5 \'('\\' Phvsics source of hard
gluons in top quark
production

27.12.95 Tr- T' puzzle in liquid
crystals

27.12.95 .:\ belian \ 'arieties
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n 1l1l1" Of' 28.12.~ri
\-i~\'<l Bharar i l'lli\'crsity

Hole of supcrsymmctrir
quantum mechanics ill path
integrals

Durganandini. P.
PUll!' Iuiversitv
PIllj('

2--1.12.95----1.1.96

:\orillctn Wildbergcr 1.12.951.1.96
Uuiv. of :\e\Y Sour hwales

Hypergrou ps of order t hroo

Basil ~lallick. B. 2-1 29.1:2.9;')
TIFH. Bomba.\'

Spin depcn don t g(,IlPr<1li~a-
tion of Calagero-Su t hetland
model through auvon like
permu taion opert or

A..shokc Scn" 31.12.9;)-6.l.96
~fchta Hcse. Institute
.-\llahabad

i) Recent developments in
SI ring theory
ii)l'-duality and Dirichlet
hranes

S.Raghi;t\'(Ul 31.12.95-'/.l.9G
Lniv. of :\c\\' ~lrxic()
C.S.A ..

:\dhikari. S. D. 2,/.12.95-1l.l.9G
~r('hta Research Institute
.-\llahabad

Sir l lerruann Bondi 31.12.95
Churchil College
Cam bridge

Takahiro Shiota
Kvot o t.uiv. Kyoto

1-1O.l.96 Matrix integral solutions
to [P,QJ = P

Kirr.i Joshi
TIFn, Bombay

7-13.l.96 Special values of
L- functions

:\laharana. J'*
Institute of Physics
Bh» haneswar

9.1.9(j Duality ill string t henries
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Singh a Deo. P.* 10.1.96
Institute of Physics
Bhubaneswar

Narain, K.S. 11.1.96
ICTP, Trieste

Namiki Mikio 15.16.1.96
\-\'aseda Uni v.
Tokyo

Prof.A.Koranyi 12-17.1.96
Univ. of New York
U.S.A.

Rajeev. S.C. 16.17.1.96
Univ. of Rochester
New York

Parikh, n. 18.1.96
CUNY

Datt.agupta, S. 22.1.96
.IND, Delhi

Suresh. v. 23.1.96
People's Union for Civil
Liberties

Richard Froese
Univ. of British
Canada

1-24.1.96

Transport in mesoscopic
systems

N = 2 type II - heterotic
duality

Zeno's paradox in quantum
mechanics

Conical limit sets in
complex.quaternionic and
octonionic hyperbolic spaces

Poisson algebras of loops ill
Yang-Mills and Chern-Simons
theories

Belief and Belief Revision

Quantum glasses

A Citizens' Initiative for
the Elections

Gupta, R.K.-
Punjab University

25.1.96 Quantum group and their
algebra as applied to
nuclear physics problems

.Jager
CEDEX, France

28-31.1.96 Type II matrices and associa-
tion schemes
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Bryan Cain 23-27.1.96 Inert ia t heorems for H ilbcrr
IOWA State Univ. span' operators
U.S.A.

Yegnanarayanan. v 1.11.95-31.1.96
Annarnalai University

Avinash Singh" 31.1.96
lIT, Kanpur

Gap states. local moments
and magnetic dynamics in an
im purit y-dopod ).lot t - H u blia rd

Das. j\;f.P. 1.2.2.96
Australian Nati, Univ.

Are the high T, oxide
superconductors truelv super-
conducting

Mohan 1\air
Univ. of Glazgo\\'
LK.

:30.1-13.12.96

Ramamoorthy, ?"II. 6.2.96
Vanderbelt University
C.S.A.

Complex diffusive phenomena
ill semiconductors

Bhntt acharjee . .J .K. * ·,~.2.96
L\CS, Calcutta

Turbulence.Is undorst all-
ding round the comer

Kruskal. :\1.D. 8.2.96
Rutgers Universirv

III search of Euclidean
geomct rv

Mitra. 1'1.*
IOP.I3hubaneswar

9.2.96 Correlated fermion SYSU'lllS

ill slave boson formalisms
I
I

Varghese John, K.
Syracuse Univ.

10.12.95-15.2.9G
)

I
Dalitz. R.H.
Oxford University
FK.

11-18.2.96 i) PAl\l Dirac: his life
ii) Svsternatics of quarks ami
leptons today

I
t
I

* .
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Sayau Kar*
lOP, Bhubaneswar

12.2.96

Sobhaua Narasimhan
Berlin

19.20.2.96

Raychaudhuri, A.*
Calcutta University
Calcutta

19,20.2.96

C masankar. S.
1.1.T. Bombay

18-23.2.96

Divakarau. P.P. 6-15.3.96
TIFH. Bombay

Mahant i. S.D. 8.3.96
Michigan State University
Michigan

Mauisha \'.Kulkarni
Mehta Res. Institute
Allahabad

16.2-16.3.9()

Van Gehlen Gunter
Univ. of Bonn
Germany

13-18.3.96

Parwani, R.
lOP, Bhubaneswar

20.3.96

.\[ihir Dash
I.S.1. Bangalore

26.2-2.3.96

Decio Levi
C ni vcrsi t a Di Roma
Italy

26-29.3.96

Evolving Lorentzian
worm holes

i)Singlct Higgs signals at
hadron colliders
ii):'\Clltrino oscillations

Quantum theorv as represen-
tation theory of symmetries

Quantum particles in micro-
porous channels

Integrable chiral polis
model

Asymptotically free Kac-
Moody gauge fields in four
dimensions

Symmetries of equations on
the lattice

'" TPSC Visitor
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COMPUTER NETWORK at IMSc.

The Tl\ISc Computer services are handled by an up-to-date svstem of several intercon-
nected SunSPARC Stations. A dual cpe SunSPARC Stat ion-Ifl system is the file server
and Web server, and a SUIlSPARC station=l system works as the mail server and domain
name server for the Network. Two other SunSPARC station-zus are utilized for running the
analytical computation packages like Xlacsyma and Mathcmatica in the network under tlH'
Solaris 2.5 operating svstem in the lOlsase- T network em-ironment.

cal
Su
rE'(

The Institute started from the month of May 1995 a \\"arld \\"ide Web server:
http://www.imsc.ernet.inj
Quickly this has become a verv widely accessed server providing information about the ed-
ucational and research institutions of India.

1-
2.
:3_
.1.
-
'J.

G.
i .

The web service is mainly used to access various academic institutions ill the world. \Ye
access a variety of preprint servers, electronic journals, and obtain information regarding
advances in research in areas in which the Institute members are currently involved.

8.

The reliable I~TERNET service was est.ablised in September 1995 by commissioning the
Hughes YSAT link through the HUB at STP, Bangalorc under the ERNET VSAT project.
ThE' already existing leased line link service is now acting for the local link and also as
standby INTERNET link through IIT -Madras,

As
Ah
l"ll

bel'

1 () (
During the current year the institute added to its existing Ix lSc computer Network the

following hardware:
SGI Indy 20 Mflops graphics workstation,
SGI Power Indigo-2 100 i\lf1ops workstat ion.
HyperSPARC -I cpu parallel processing workstation with CraySoft Fortran90 compiler.
HP Laserjot 4T\IY 600 dpi high resolution printer,
HP Scanner -Ie colour scanner and five numbers of colour HDS-X-terminals.

Dnl
to t

1. I

2. '

This year [\1Sc further made available the computing services to a few research insti-
t.utions in the neighbourhood for their research work, through inst itutional and individual
accounts.

:\.I
-1. c

.J. \
G. ]
~I('(

- c:
I. "
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Library

intercon-
file server
d domain
nning the
under the

During the period ended :31st \Iarch 1996. 1128 hooks and bound volumes of periodi-
cals were added to the Library. About 260 journals wore subscribed to for the vvar 1996.
Subscriptions for the following eight new journals have been started b)' our Library upon
recommendation hy the faculty:

ut the ed-

1. Advances in Applied Clifford Algebras
2. Combinatorica
~). Communications in Algebra
~. Computational Complexity
;j. .J011f11a1 of Logic and Corn pu tat ion
6. \Iathernatics of Computation
7. xlathematical Structures in Computer SCi('IlCe
8. Resonancevorld. \Ye

regarding
ed. ,\S before wo have been gettillg several journals. Lecture Notes etc. on an exchange basis.

About 2200 Preprints have been received during the voar from Research Institutions and
L'uiversities all over the world. Our Library has lent out. as well as borrowed, a large nuui-
bel' of Booksl.1ournals from other libraries on Inter-Librarv Loan. Likewise a number ofI c

xeroxed research arr iclos were sent to other institut.ions Oil reciprocal basis. The number of
Visitors to the Library for reference work. making use of xerox facilities etc. bas iucrea .-cd
t () abou t ;)000 this year.

ioning the
T project.
rd also as

itwork the

During the year the Institute Librarv received some valuable books gratis from the following:
to them we express our gratitude:

ipiler.

arch insti-
individual

l. leTP. Italy
2. \"BHl\L Bombay
:3. Department of Physics. University of Delhi
~. S.Ponnusamy. SPIC Science Foundation. Madras
o. V.Kumar Moorthy, Canada
G. RRamachandran. K.Srillivasa Rao. TtSimon. H.Sridhar. Venkatesh Raman, Anil Seth,
:\Ieena l\Iahajan of our Institute.
7. Scientific Publishing Services (P) Ltd., Elnet building, Madras.
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