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FOREWORD

It is my privilege to submit the Annual Report for the year 1989-90 of the Institute of
Mathematical Sciences.

The Institute, as has been observed in the previous annual reports is in the process of
making a transition from its moderate size in the sixties and seventies to an Institute of
National Importance with increased scope and size to be achieved in the nineties. It is
gratifying to note the commitment of Department of Atomic Engergy, Government of India,
and the continued interest of the Tamil Nadu Government. The year, under review, saw to
it that the necessary support facilities - a new library building, Hostel and Guest House
buildings - were built thanks to the generous grants made available by the Department of
Atomic Energy. We hope to augment our library so that it could serve as an all-inclusive
comprehensive reference library in various subdisciplines of Mathematical Sciences. With
increased guest house facilities, we should be able to welcome a number of scholars to visit
the Institute and interact with us in various research activities.

The Institute is proud to have in its faculty a number of highly competent active
research workers, the activities of whom are detailed in the report. It is but natural that they
are regarded as front runners in the national stream and are invited to participate and give
lectures in both national and international gatherings.

During the year under review Prof. K.R. Unni officiated as the Director-in-charge and
coordinated with the Registrar, Dr. V. Varaprasada Rao,the various building activities and the
general administration ofthe Institute. To them I owe my gratitude. I am thankfulto Prof. N.D.
Hari Dass, Dr. R. Jagannathan, Dr. Krishna Maddaly and Mr. T.V. Vasudevan, for their
valuable help in the preparation of this report.

September 1990
R. Ramachandran

Director
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F

BOARD OF GOVERNORS

Hon'ble Prof. K. ANBAZHAGAN, M.A., Minister for Education, Government of Tamil Nadu,
Madras-600 009 (Chairman)

Dr. M.R.SRINIVASAN, Chairman, Atomic Energy Commission and Secretary to the Govern-
ment of India, Department of Atomic Energy, Bombay (till January '90)

Dr. P.K. IYENGAR,Chairman, Atomic Energy Commission and Secretary to the Government
of India, Department of Atomic Energy, Bombay (From February '90)

Dr. H.B.N. SHETTY,I.A.S., Special Commissioner and Secretary to the Government of Tamil
Nadu, Education Department, Madras

Mr. H.A.D. SAWIAN, I.A.S., Joint Secretary to the Government of India, Department of
Atomic Energy, Bombay

Prof. K.R. UNNI, Director-in-charge*, The Institute of Mathematical Sciences, Madras

Prof. C.S. SESHADRI, Senior Professor, The Institute of Mathematical Sciences, Madras (till
10th October '90)

FINANCE COMMITrEE

Dr. H.B.N. SHETTY, l.A.S., Special Commissioner and Secretary, Education Department,
Government of Tamil Nadu, Madras (Chairman)

Mr. H.A.D. SAWIAN, I.A.S., Joint Secretary to the Government of India, Department of
Atomic Energy, Bombay ,

ThiruT.A. LAKSHMINARAYANAN, Controller, BhabhaAtomic ResearchCentre, Department
of Atomic Energy, Bombay

Thiru N. NARAYANAN, Finance Secretary, Government of Tamil Nadu, Madras

Prof. K.R. UNNI, Director-in-charge*, The Institute of Mathematical Sciences, Madras

* Prof. R. RAMACHANDRAN, is ex-officio, member of the Board ofGovemors and the Finance Com-
mittee from 18th June 1990 upon assumption of office as the Director of the Institute of Mathematical
Sciences, Madras,

Dr. V. VARAPRASADA RAO, Ph.D., I.AS., Registrar, The Institute of Mathematical Sciences,
Madras, is ex-officio, the Secretary to the Board of Governors and the Finance Committee.

PATRON: Sri. C. SUBRAMANIAM
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ACADEMIC STAFF

DIRECTOR

Prof. R. RAMACHANDRAN (Physics)

JOINT DIRECTOR

Prof. G. RAJASEKARAN (Physics)

SENIOR PROFESSORS

Prof. C.S. SESHADRI*

Prof. R.VASUDEVAN

(Mathematics)

(Physics)

PROFESSORS

Prof. N.D. HARI DASS

Prof. K.H.MARIWAlLA

Prof. V. RADHAKRISHNAN

Prof. N.R. RANGANATHAN

Prof. T.S. SANTHANAM +

Prof. K. SRiNIVASA RAO

Prof. K.R. UNNI**

(Physics)

(Physics)

(Physics)

(Physics)

(Physics)

(Physics)

(Mathematics)

ASSOCIATE PROFESSORS

Dr. Krishnaswami AlLADI +

Dr. R. BAlASUBRAMANIAN

Dr. G. BASKARAN

Dr. R. PARTHASARATHY+

Dr. R. SIMON

Dr. R. SRIDHAR

Dr. P.S.THIAGARAJAN*

(Mathematics)

(Mathematics)

(Physics)
, .

(Physics)

(Physics)

(Physics)

(Theoretical Computet Science)

READERS

Dr. Ramesh ANISHETTY

Dr. Radha BALAKRISHNAN

Dr. R.JAGANNATHAN

Dr. S.D. RlNDANI*

Dr. H.S. SHARATCHANDRA

(Physics)

(Physics)

(PhysiCS)

(Physics)

(Physics)
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r
ASSISTANT PROFESSORS

Dr. Hemant BHATE

'Dr. G. DATE

Dr. KamallODAYA

Dr. KrishnaMADDAlY

Dr. M.V.N e , MURTHY

Dr. PI. MUTHURAMAUN~M +

Dr. R. RAMANUJAM

(Mathematics)

(Physics)

(Theoretical Computer Science)

(Mathematics)

(Physics)

(Mathematics)

(Theoretical Computer Science)

CSIR RESEARCH ASSOCIATE

Dr. Rahul BASU (Physics)

POST-DOCTORAL FEllOWS

Dr. S. ARUNDATHI

Dr. K.S. BAlAJI

Dr. V. RAjESWARI

Dr. Parameswaran SANKARAN·

Dr. V. SRlDHARAN·

Dr. R. SUDARSHAN

(Mathematics)

(Physics)

(PhYSics)

(Mathematics)

(Physics)

(Physics)

• Whose tenure at the Institute was over in 1989-90

+ On leave from the Institute

•• Director-in-charge until 18th June 1990
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STUDENTS

Junior Research Fellows

Mr. J.Anthony ANAND·
Mr. V. BALAJI·
Mr. Biswajit CHAKRABORlY
Mr. Kalyan CHAKRABORlY
Ms. V.M. CHITRA
Mr. G.H. GAOIYAR
Ms. O. INOUMATHI
Ms. O. Florence ISIOO
Mr. Vergese JOHN
Ms. M.V. KULKARNI
Ms. Subbalakshmi LAHIRI
Mr. S.lAMBA
Mr. Manu MATHUR
Mr. Madhavan MUKUNO·
Mr. V.M. MUTHUKUMAR
Ms. Amora NONGKYNRlH
Ms. PAOMA
Mr. G. PARI
Ms. R. RAOHA

Ms. S. RAOHA
Mr. V. RAGHAVENORA·
Mr. V. RAVINORAN
Ms. K. SANOHYA·
Ms. Kalpana SANKAR
Mr. N. SHAJI
Ms. R. SUMITRA·
Mr. K. SUNDAR
Mr. J.M. THOMAS
Ms. S. VANAJA
Mr. R.VANCHINATHAN·
Ms. G. VElAMMAL
Mr. S. VENKATARAMAN
Mr. P.A. VISHWANATH·
Mr. A.S. VYTHEESWARAN
Mr. C.S. YOGANANOA·

(Mathematics)
(Mathematics)
(Physics)
(Mathematics)
(Mathematics)
(Physics)
(Physics)
(Mathematics)
(Physics)
(Mathematics)
(Physics)
(Physics)
(Physics)
(Computer Science)
(Physics)
(Mathematics)
(Mathematics)
(Physics)
(Mathematics)
(Mathematics)
(Mathematics)
(Physics)
(Mathematics)
(Physics)
(Physics)
(Physics)
(Physics)
(Physics)
(Mathematics)
(Mathematics)
(Mathematics)
(tv\athematics)
(Mathematics)
(Physics)
(Mathematics)

• Whose tenure at the Institute was over in 1989-90

6



ADMINISTRATIVE STAFF

Dr. V. VARAPRASADA RAO, Ph.D., J.A.S.

Mr. R. JAYARAMAN

Mr. S. KRISHNAN

Mr. K.S. SANTHANAGOPALAN

Registrar

Deputy Registrar

Admn./Accounts Officer

librarian

Mr. D. CHIRANJEEVI RAKESH

Mr. N.S. SAMPATH

Mr. A.R. BALAKRISHNAN

Mr. R. GANAPATHI

Mr. G.VENKATESAN

Mr. T.V. VASUDEVAN

Ms. E. GAYATRI

Mr. K.P. SAN KARAN

Ms. R.INDRA

Ms. P. USHA DEVI

Ms. S.M. PARIJATHAM

Ms. M. GEETHA

Ms. M. USHA NANDHINI

Mr. G. ASHFACK AHMED

Mr. V. JAYARAMAN

Mr. T.R. NARAYANAN

Mr. G. ELUMALAI

Mr. M. KANNIAPPAN

Mr. M. MUNUSWAMY

•

Mr. K. CHELLAKUTTY

Mr. T. VENUGOPAL

Mr. M. SELVARAj

Mr. M. GANCAN·

Mr. G. NITHYANANDAM

Mr. H. RlZWAN SHARIFF

Mr. V. PARTHIBAN

Mr. S. MUTHUSIGAMANI

Mr. j. BALAKRISHNAN

Mr. E. MOORTHY

Mr. C. RAjENDRAN

Mr. M.G. RADHAKRISHNAN

Mr. M. VARADARAj

Mr. M. MUTHUKRISHNAN

Mr. D. AMULRAj

Mr. N. RAjASEKARAN

Mr. M. TAMIL MANI

Mr. A. RAVINDRAN

Mr. N. RAVICHANDRAN

• Whose tenure as-the Institute was over in 1989-90



RESEARCH WORK: SOME OUTLINES

PHYSICS

The research activities in Physics spanned a vast area including such diverse topics as
condensed matter physics, non linear dynamics, stochastic processes, quantum optics,
electron beam optics, generalisations in the quantum theory of angular momentum,
classification of interactions based on special relativity, supersymmetric quantum mechan-
ics, Fermi-Bose equivalence in field theory, properties of S-matrix poles, quantisation of non-
linear sigma models, compactificaiton schemes for higher dimensional theories, quantum-
chromodynamics, string theories, high energy physics phenomenology, two-dimensional
quantum gravity, perturbative quantum gravity, neutrino astrophysics, cosmology, and
neural network thoery. A brief description of the salient features of these works is given
below:

CONDENSED MA'ITER PHYSICS
The microscopic pseudo-spin model of superfluid 4He was shown to be equivalent to

a Gross-Pitaevskii matter field interacting with a gauge field identified with that part of the
superfluid velocity possessing a non-vanishing curl. The non-linear evolution equation for the
order parameter in such models was shown to have pulse-type solitary wave solutions.

Various aspects of the RVB-theory of high-Tcsuperconductivity were investigated. Spe-
cifically, the chiral symmetry breaking aswell as the non-fermi liquid aspects of these theories
were elucidated. In addition, the SU (2) solutions in RVB theory, tunnelling between RVB-
conductors and normal metals, RVB instabilities in ordered antiferromagnets are also being
studied. Work is also in progress to construct fermionic mean field theories with broken chiral
symmetry expected to be relevant for the study of doped Mott-insulators and frustrated
antiferromagnetic systems. The low energy spin fluctuations present in the so-called t-J
model are being studied to explain the non-occurrence of the Koringa behaviour in Cu nuclei
in high-T, materials.

Other topics studied were a phenomenological model for high-T, superconductivity
based on structural transformations, as well as anyonic superconductivity. A generalisation
of Davydov's model that is valid for non-adiabatic situations has also been derived.

OPTICS
Hamilton's turns were used to show that all SU (2) polarlsation optical systems can be

synthesised with two quarter-wave plates and one half-wave plate. Thermofield methods
were used to find thermal counter-parts of non-classical states in quantum optics. Other
investigations in quantum optics included: coherent and squeezed states associated with
generalised commutation relations, relationship between non-depolarising systems and the
degree of polarisation, change in spectral and coherence properties under reflection and
transmission, optical interference and Hannay angle, twisting quadratic phase and configu-
ration space.density operators.

The development of the quantum theory of electron beam optics, based entirely on the
Dirac equation, has been initiated.

8
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FIELD THEORY
Quantum effects in the non-linear sigma model compactification for M4 X S and the

stability of the classical solutions were studied. This has also been used as a model for the
early universe.

The 0(3) non-linear sigma model in 2+ 1dimensions was analysed to elucidate the ine-
quivalent quantisations of systems with topologically non-trivial classical phase spaces. For
sigma models on an arbitrary genus Riemann surface the fundamental groups of the
configuration space and their finite dimensional unitary representations were studied.

The equivalence of a free Dirac fermion and a complex scalar field coupled to abelian
Chern-Simons theory in 2+ 1 dimensions was explicitly established using path-integral
techniques. Fermion fields were explicitly constructed.

The Hilbert space of N = 2 supersymmetric Wess-Zumino models have been shown to
be noninvariant under the reflection symmetry of the Hamiltonian. They are in fact shown
to be at least eight-fold degenerate.

A systematic expansion of the regulated Witten index for SUSYquantum mechanics in
one and two dimensions was developed which has the virtue of yielding the entire index as
the first term.

QUANTUM GHAVITY AND STRINGS
A generalised Gauss-map has been used for a new formulation of string theories with

extrinisic curvature. String theories with constraints have been shown to be equivalent to
constrained CP models.

Two dimensional quantum gravity theories were formulated in the Hamiltonian
formalism. Ambiguities were found leading to inequivalent but acceptable quantisation
schemes. The Hilbert space for pure gravlty case was explicitly constructed.

The observables in perturbative quantum gravity are found not to be gauge-independ-
ent. Scale-independence of all physical theories has been exploited to interpret this result so
as to yield a consistent formulation of the theory.

PARTICLE PHYSICS
A chromoelectric vacuum has been constructed which shows confinement for some

colour degrees of freedom. Atttempts are being made to include fermions in the picture.

A new approach to non-abelian gauge theories based on duality - transformations has
been constructed. Its implications for the confinement mechanism are being studied.

A variational approach to lattice gauge theories is being developed for SU(3) gauge
theories as well as for theories with fermions.

The QCD sum rule technique was used to get a satisfactory explanation of the recent
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EMC results on the proton spin-structure functions. The role of the axial anomaly in the
determination of the hadronic matrix elements was clearly stressed. A new sum rule relating
various spin-structure functions has been derived which isolates an universal mass scale
agreeing with the constituent quark mass.

Mass shifts for the weak bosons due to the breaking of colour symmetry in the
integrally charged quark model was calculated. Dynamical interconnections between electro-
magnetic and weak phenomena were studied. The stability of resonance poles was proved.

TOPICS IN OTHER AREAS
An action function was formulated based on the dynamics of neural networks

described by Caianiello-type equations. An alternative method for memory organisation was
given.

The time evolution of a space curve was shown to be associated with geometric phases
under some circumstances. The results were applied to antiferromagnetic chains.

The "principle of equivalence of all observers with same paths" combined with a
geometry based on area replacing one-parameter time has been shown to yield a classifica-
tion of interractions in terms of conformal classes of Riemann surfaces.

A singularity free universe viewed as a black-hole interior, has been characterised geo-
metrically in terms of a space with negative curvature. Such an universe has been found to
have a high entropy content.

A new mechanism for causing helicity-flip for massive neutrinos based ongravltatlonal
interactions was considered. It was used to constrain some important parameters.

Redheifer-type differential equations were obtained in some cases by imbedding
techniques. This analysis has potential interest in reactor theory.

A detailed investigation of the q-generalisation of the quantum theory of angular
momentum was undertaken. Various properties of q-3-j and q-6-j coefficients as well as the
q-generalisation of the reversal of p+ 1Fp(z) series were established.

Nonlinear dynamics of a uniaxially ferromagnetic chain was studied in detail.

Stochastic processes subjected to Feller's natural boundary conditions were reformu-
lated as initial value problems. Non-Markov behaviour was studied in the specific context of
quantum Langevin equations and quadratic systems. The interaction between quadratic
systems and heatbaths were studied in fully coupled situations aswell as in the rotating wave
approximation. Fluctuation-dissipation relations and KMS conditions in such systems were
studied.
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MATHEMATICS

In mathematics the current research at the Institute is broadly in the fields of Functional
analysis, Algebra, and Number theory.

Work has been done on real function algebras on compact Hausdorff spaces and
conditions under which these become maximal in some sense are being formulated. There
has been some progress on the construction of hypergroups, their relationship with inverse
spectral transform and further connections with completely integrable systems. For a class
of partial differential operators asymptotic completeness has been proved. In the study of
disordered systems, existence of extended states has been proved for a certain class. In
number theory a result on splitting of primitive primes associated with arithmetic pro-
gresssions over number fields having tamely ramified primes has been proved.

A result on the number of ways of expressing n as a sum of four squares has been
proved. A known zero result, in the case of summatory function of the characteristic function
of square-free numbers, has been improved. A good estimate has been obtained on the
number of elliptic pseudoprimes unconditionally and also it has been shown that almostall
L-functions are different from zero at s= 1/2. A result on analytic functions, that the value of
an analytic function at the centre is smaller than the mean over any diameter, has also been
shown.

THEORETICAL COMPUTER SCIENCE

The theoretical computer scientists in the Institute study mainly distributed systems.
Axiomatization of various classes of distributed systems has been carried out and relation-
ships between these classes have been exploited to transfer results between them. The main
emphasis of this work has been to consider partial order models of concurrency and to
contrast them with interleaving models. A hierarchy of systems of communicating sequential
agents has been defined and completely axiomatized in tense logics: These logics are used
to reason about distributed protocols.

11



PUBLICATIONS

PHYSICS

IN RESEARCH JOURNALS

Ramesh ANISHETTY, Rahul BASU and R. PARTHASARATHY
Chromomagnetic vacuum for non-Abelian gauge theories
J. Phys. G16 (1990) 375

Ramesh ANISHETTY and R.VASUDEVAN
Analysis of neural dynamics and memory organization
Neuro. Res. 11 (1989) 233

Radha BALAKRISHNAN (with A.R. BISHOP)*
Nonlinear dynamics of a quantum ferromagnetic chain: Spin coherent state approach
Phys. Rev. B40 (1989) 9194

Radha BALAKRISHNAN (with J. HOlYST and A.R. BISHOP)
Soliton dynamics in a uniaxially anisotropic quantum ferromagnetic chain
J. Phys: Condo Mat. 2(1990) 1869

G. BASKARAN
Generalized pairing and commensurability effects in bigh-T, superconductors
Int. J. Mod. Phys. B3 (1989) 209

G. BASKARAN
Novel local symmetrics and chiral symmetry breaking in two dimensional spin - 1/2
Heisenberg antiferromagnets
Phys. Rev. lett. 63 (1989) 2524

Biswajit CHAKRABORTY and R. PARTHASARATHY
Quantum effects in Kaluza-Klein theory with spontaneous compactification induced by non-
linear sigma model
Class. Quan. Grav. 6 (1989) 1455

Biswajit CHAKRABORTY and R. PARTHASARATHY
Dynamical compactificationin Kaluza-Klein cosmology
Phys. lett. A142 (1989) 75

Debajyoti CHOUDHURY, N.D. HARI DASS and M.V.N. MURTHY
Gravitational helicity flip for massive neutrinos and SN 1987 a
Class, Quan. Grav. 6 (1989) l167

* External collaborators are mentioned as (with .)
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N.D. HARI DASS and R. SUMITRA
Symmetry reorganization in exactly solvable two dimensional supergravity
Int. J. Mod. Phys. A4 (1989)

D.INDUMATHI, M.V.N. MURTHY and V. RAVINDRAN
Moments of the spin dependent proton structure function
Mod. Phys. lett. AS (1990) 1125

M.V.N. MURTHY (with R.K. BHADURI and A. KHARE)
General results for Witten index using Wigner-Kirkwood expansion
Mod. Phys. lett. A4 (1989) 2701

M.V.N. MURTHY (with S. CUPTA and J. PASUPATHy)
Isoscalar axial vector renormalizatlon constant and polarized proton structure function
Phys. Rev. D39 (1989)

M.V.N. MURTHY and V. RAVINDRAN
Phenomenology of the proton spin
Pramana 34 (1990) 103

C. RAJASEKARAN(with S.S.VASAN)
Stability of the S matrix pole
Pramana 34 (1990) 183

G. RAJASEKARAN(with N.C. DESHPANDE)
Mass shifts for the weak bosons in the integrally charged quark model
Mod. Phy. lett.A5(1990)301

V. RAJESWARIand K. SRINIVASA RAO
Four sets of l2(1)s, Hahn polynomials and recurrence relations for the 3-j 'coefficient
J. Phys. A : Math. Gen. 22 (1989) 4113

N. SHAJI (with R. SHANKAR and M. SIVAKUMAR)
On Bose-Fermi equivalence in a U(1) gauge theory with Chern-Simons action
Mod. Phys. lett. AS (1990) 593

R. SIMON (with N. MUKUNDA)
Universal SU (2) gadget for polarization optics
Phys. lett. A138 (1989) 474

R. SIMON and E.C.C. SUDARSHAN (with H.J. KIMBLE)
Authors' response to comment on "Evolving geometric phase and its dynamical manifesta-
tion as a frequency shift: An optical experiment"
Phys. Rev. lett. 63 (1989) 1021

R. SIMON and E.C.G. S~DARSHAN (with N. MUKUNDA)
Hamilton'S theory of turns and a new geometrical ~presentation for polarization optics
Pramana 32 (1989) 769
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R. SIMON and E.CC. SUDARSHAN (with N. MUKUNDA)
The theory of screws: A new geometric representation for the group SU (1,1)
J. Math. Phys. 30 (1989) 1000

R. SIMON (with N. MUKUNDA)
Minimal three-component SU (2) gadget for polarization optics
Phys. LeU.A143 (1990) 165

K. SRiNIVASA RAO and V. RAJESWARI(with CB. CHIU)
A new FORTRAN program for the 9-j angular momentum coefficient
Com put. Phys. Commun. 56 (1989) 231

K. SRiNIVASA RAO and V. RAJESWARI
On the sets of generalized hypergeometric functions and Regge-Bargmann-Shelepin arrays
for the 3-j and 6-j coefficients
Indian J. Pure Appl. Math. 20 (1989) 1230

K. SRINIVASA RAO and V. RAJESWARI
A note on the triple sum series for the 9-j coefficient
J. Math. Phys. 30 (1989) 1016

K. SRiNIVASA RAO (with CB. CHIU)
Algorithms for the polynomial zeros of degree 2 of the 3-j and the 6-j coefficients
J. Phys. A: Math. Gen. 22 (1989) 3779

Jacob M. THOMAS
A numerical survey of relativistic rotating rieutron star structures using the Ha. tie-Thorne
formalism
Astron. Astrophys. Suppl. Ser. 79 (1989) 189

IN PROCEEDINGS OF CONFERENCES / SYMPOSIA etc. and
OTHER PUBUCATIONS

N.D. HARI DASS
Neutrinos from the Supernova 1987 a
Proc. of the Workshop on High Energy Physics Phenomenology, Jan. 1989, TIFR, Bombay
(Eds: D.P. Roy and Probir Roy, World Scientific, Singapore, 1989)

N.D. HARI DASS
Can exact symmetries have their origins in inexact ones?
in Developments in Theoretical Physics, Vol. I (Eds : S.M. Roy, V.C Sahni and M. Barma,
Oxford and IBM, New Delhi 1989) p.15

M.V.N. MURTHY
Spin structure of the proton
in Developments in Theoretical Physics, vol. I (Eds : S.M. Roy, V.CSahni and M. Barma,
Oxford and IBM, New Delhi, 1989) p.149
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G. RAJASEKARAN
Electroweak radiative corrections and the masses of the weak bosons
in Phenomenology of the Standard Model and Beyond (Eds : D.P. Roy and Probir Roy, World
Scientific, Singapore, 1989) p. 407

R. SIMON
Geometric representation for squeezing: The abed-law
in Coherence and Quantum Optics VI (Eds : J.H. Eberly, L. Mandel and E. Wolf, Plenum,
New York, 1990)

R. SIMON (with S. SIMON)
Geometric phases in optics: Some pedestrian considerations
in Coherence and Quantum Optics VI (Eds : J.H. Eberly, L. Mandel and E. Wolf, Plenum,
New York, 1990)

To appear in
RESEARCH JOURNALS

Ramesh ANISHETIY, Rahul BASU and R. PARTHASARATHY
Confinement of gluons in chromoelectric vacua
J. Phys. G.

Ramesh ANISHETIY and H.S. SHARATCHANDRA
Duality transformation for non-Abelian lattice gauge theories
Phy. Rev. Lett.

Biswajit CHAKRABORTY and R. PARTHASARATHY
On instanton induced spontaneous compactification in M4X CJl2 al1tf chiral fermions
Class. Quant. Grav.

G. DATE (with T.R. GOVINDARAJAN, P. SANKARAN and R. SHANKAR)
Inequivalent quantizations for Non-linear a-models
Commun. Math. Phys.

D. INDUtvtATHI and M.V:N. MURTHY (with S.GUPTA)
Spin-dependent parton densities
Z-Phys.C (Particles and Fields)

Manu tvtATHUR
Symmetries and ground states of N = 2 SUSY Wess-Zumino quantum mechanics
Ann. Phys.

R. PARTHASARATHY (with K.S. VISWANATHAN and D. KAy)
Generalized Gauss map and geometry of strings
Ann. Phys.

R. SIMON (with N. MUKUNDA)
SO (n, 1) Wigner rotation as an SL(2,R) problem
Found. Phys. Lett.
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R. SIMON
Nondepolarizlng systems and degree of polarization
Opt. Commun.

-R. SIMON (with S. CHATURVEDI, R. SANDHYA and V. SRINIVASAN)
Thermal counterparts of nonclassical states in quantum optics
Phys. Rev. A

R. VASUDEVAN (with R. CHAKRABARTI)
Quantum langevin equation for a quadratic system
J. Phys. A

To appear in •
PROCEEDINGS OF CONFERENCES / SYMPOSIA ek."and
OTHER PUBUCATIONS

Rahul BASU
Gluon confinement in chromoelectric vacua
Proc. Cargese Summer School in Particle Physics, 1989.

G. DATE
Inequivalent quantizations for non-linear o-models
Proc. International Colloquium on Modern Quantum Field Theory, Jan. 1990, TIFR, Bombay.

N.D. HARt DASS
Hamiltonian Formulation of 2-D quantum gravity
Proc. International C~oquium on Modern Quantum Field Theory, Jan. 1990, TIFR, Bombay,

K.H. MARiWAlLA
Strings without strings
Proc. International Symposium on Supernovae and High Energy Astro-Physics, Dec. 1989,
Calcutta (organized by Indian Astronomical Society)

K.H. MARtWAlLA .
Singularity free universe, black holes and spaces of negative curvature of finite volume
Proc. International Symposium on Supernovae and High Energy Astro-Physics, Dee 1989,
Calcutta (organized by Indian Astronomical Society) .

G. RAJASEKARAN
Electroweak symmetry
in 'Waves and Symmetry", Proc. Raman Centenary Symposium (Raman Research Institute,
Bangalore, 1989)

R. SIMON
Pancharatnam phase in polarization optics
Proc. Workshop on Quantum Optics, Goa, 1989 (Ed: S.V. Iawande, World Scientific,
Singapore)
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R. SIMON
Optical phases and the symplectic group
in "Waves and Symmetry". Proc. Raman Centenary Symposium (Indian Academy of
Sciences, Bangalore, 1989)

R. SRIDHAR
A pseudospin treatment of superfluid hydrodynamics of liquid'He
Proc. V. Petra School of Physics, Jordan Sept. 1989

R. SRIDHAR
structural phase transitions and bigh-T, superconductivity
Proc. V Petra School of Physics, Jordan, Sept. 1989

R. SRIDHAR (with v.c. KURIAKOSE and K. BABU JOSEPH)
A modified Ginzburg-Landau model for high-T, superconductivity
Proc. International Conf. on Superconductivity, Bangalore, 1989

K. SRINIVASA RAO
Quantum theory of angular momentum - A new generalisation
Proc. National Syrnp. on recent trends in Nucl. and Solid State Phys., March 1990, Univ. of
Madras

K. SRINIVASA RAO
Clebsch-Gordan and Racah coefficients in the algebra of SUq(2)
Proc. National Seminar on Group Theoretic Techniques, March 1990, Andhra Univ. Waltair

R. VASUDEVAN (with D.L. SETH)
A set of differential equations for reflection and transmission properties of a two dimensional
system
Proc. Conf. on Transport Theory, May 1989, Blackburg, Virginia Polytechnique

PAPERS SUBMITTED FOR PUBliCATION / PREPRINTS ISSUED

Radha BALAKRISHNAN (with A.R. BISHOP and R. DANDOLOFF)
Geometric phase in the classical continuous antiferromagnetic Heisenberg chain, Preprint
LA-UR-90-260, Los Alamos National Lab., u.s.A. (submitted for publication)

Radha BALAKRISHNAN
Solitary-wave propagation in superfluid 4He films, Preprint IMSc/90/4 (submitted for
publication)

Radha BALAKRISHNAN, R. SRIDHAR and R. VASUDEVAN
Vortices in the Pseudospin model of Liquid 4He and gauge theories (submitted for publica-
tion)

G. BASKARAN
Comment on n-pairing and ODLRO in Hubbard model <submitted for publication)
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R.JAGANNATHAN
Quantum thoery of electron lenses based on the Dirac equation, Preprint IMSc/90/3 (sub-
mitted for publication)

R. PARTHASARATHY(with K.S. VISWANATHAN)
Generalized Gauss map in R" (submitted for publication)

V. RADHAKRISHNAN (with W.C SCHIEVE)
The Ornstein-Uhlenbeck process with Feller's natural boundary conditions (submitted for
publication)

V. RADHAKRISHNAN (with o.x CAMPBELL)
Non-adiabatic non-linear equation for the Davydov model (submitted for publication)

R. SIMON (with G.S. AGARWAL)
Berry phase, interference of light beams and Hannay angle (submitted for publication)

R. SIMON (with S. CHATURVEDI, A.K. KAPOO~ R. SANDHYA and V. SRINIVASAN)
Generalized commutation relations, their coherent and squeezed states (submitted for
publication)

R. SIMON (with W. WANG and E.WOLF)
Changes in the coherent and spectral properties of light reflected from a dielectric slab
(submitted for publication)

R. SIMON (with N. MUKUNDA)
Twisted Gaussian Schell-model beams (submitted for publication)

K. SRINIVASA RAO and V. RAJESWARI
On the reversal of the general basic hypergeometric series (submitted for publication)

K.SRlNIVASA RAO, T.S. SANTHANAM and V. RAJESWARI
Multiplicative Diophantine equations (submitted for publication)

R.VASUDEVAN (with R. CHAKRABARTI)
Quadratic systems and heatbaths (submitted for publication)

PUBLICATIONS EDITED

G. BASKARAN (with A.E. RUCKENSTEIN,E.TOSATII and Yu. LU)
\

"Strongly Correlated Electron Systems"
World Scientific, Singapore, 1989

SCIENTIFIC ARTICLES IN POPULAR MAGAZINES and
OTHER PUBLICATIONS

K. SRINIVASA RAO
Review of three books on Sir CV. Raman, Patriotic and People-oriented Science and
Technology (PPST)Foundation Bulletin No.17 (dated 1988)
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K. SRiNIVASA RAO
Sanskrit and Artificial Intelligence
in Proc. Diamond Jubilee celebrations of the Sanskrit College, Madras (1989)

K. SRiNIVASA RAO
Computers in Education
Phys. Education (1990) - to appear

MATHEMATICS

S. ARUNDHATHI
A note on the peak points for real function algebras
Indian J. Pure and Appl. Math. 21 (1990) 155

R. BALASUBRAMANIAN and S.D. ADHIKARI (with A. SANKARANARAYANAN)
An O-result related to r4 (n)
Hardy-Ramanujan Journal 12(1989) 20

R. BALASUBRAMANIAN (with K. RAMACHANDRA)
On the frequence of Tltchmarsh's phenomenon for r<s)-VI
Acta Arithmetica UII (1989)

R. BALASUBRAMANIAN (with K. RAMACHANDRA)
Some local convexity theorem for zeta-function-like analytic function
Hardy-Ramanujan Journal 11 (dated 1988)

R. BALASUBRAMANIAN (with K. RAMACHANDRA)
A lemma in complex function theory - I and II
Hardy-Ramanujan Journal 12(1989) 1; 12 (1989) 6

R. BALASUBRAMANIAN (with K. RAMACHANDRA)
On square-free numbers
Proc. Ramanujan Centenary Conference, (Ramanujan Math. See, Pub. dated 1988) p.27

R. BALASUBRAMANIAN (with K. RAMACHANDRA)
Titchmarsh's phenomenon for {(s)
Proc. Colloq. Number Theory and Related Topics, (TIFRPub. Bombay, dated 1988) p.13

K.R.UNNI
Translation invariant operators
Proc. Symposium on "Operator Theory and Functional Analysis", conducted by the Centre
for Mathematical Sciences (Trivandrum) at Cochin University, July 1989

S. VENKATARAMAN (with M. BHASKARAN)
On splitting of primes in an arithmetic progression - I
to appear in Acta Arithmetica
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S. ARUNDHATHI
An analogue of Glicksberg's theorem for real function algebras
(submitted for publication)

S. ARUNDHATHI •
An analogue of Bade and Curtis theorem for real function algebras
(submitted for publication)

R. BALASUBRAMANIAN (with K. RAMACHANDRA)
An alternative approach to a theorem of Tom Meurman
(submitted for publication)

R. BALASUBRAMANIAN (with M. RAM MUR1Y)
Elliptic pseudoprimes
(submitted for publication)

R. BALASUBRAMANIAN (with V. KUMAR MUR1Y)
On the nonvanishing of Dirichlet L-function at s= 1/2
(submitted for publication)

Krishna MADDALY
Anderson model with decaying randomness - Existence of extended states
(submitted for publication)

K.R. UNNI
Mathematical Research in India
Calcutta Math. Soc. News Bulletin 12(1989) 10

THEORETICAL COMPUTER SCIENCE

Kamal LODAYA (with R.K. SHYAMSUNDAR)
Proof Theory for exception handling in a tasking environment
to appear in Acta Informatica

R. RAMANUJAM, Kamal LODAYA and P.S.THIAGARAJAN
Temporal logics for communicating sequential agents: Part I
(Preprint IMSc/89/15) (submitted for publication)
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PARTICIPATION IN CONFERENCES AND
OTHER PROFESSIONAL ACTMTIES OF THE

ACADEMIC STAFF

Visits to other Institutions in India and abroad

Radha BALAKRISHNAN Center for nonlinear Studies, LosAlamos National Lab.,
USA (24 Aug. - 20 Nov. '89)

R. BALASUBRAMANIAN Institut Henri Poincare, France (June - July'89); Univer-
sity of Bordeux, France (July - Aug'89) - Under Indo-
French cultural exchange programme

G. BASKARAN Institute for Theoretical Physics, University of Califor-
nia, Santa Barbara, USA (1 April - 30 June '89)

Princeton University and IBM Research Lab. Yorktown
Heights, NY, USA (Sep. - Oct. '89)

Rahul BASU International Centre for Theoretical Physics(ICTP),Trieste,
Italy (26 June - 20 Aug. '89) - Under the Federation
Scheme

Institut de Etude Scientifiques de Cargese, Cargese,
Corsica (17 July - 3 Aug. '89)

Institute of Physics, Bhubaneswar'(S-7 Feb.'90)

Indian Institute of Technology (IIn, Kanpur (9--12Feb.'90)

Hemant BHATE Department of Physics, Bharatidasan University,Tiruchi
(29 Nov. - 6 Dee. '89 and Feb.'90)

Indian Statistical Institute, Bangalore (March - April'90)

N.D. HARI DASS University of California, Santa Barbara, USA (Aug. '89)

Institute of Theoretical Physics, University of Utrecht,
Utrecht, Netherlands (Sept. - Oct.'89)

Kamal LODAYA Tata Institute of Fundamental Research (TIFR), Bombay
(Dee.'89 - Jan'90)
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Krishna MADDAl Y

K.H. MARIWAlLA

G. RAJASEKARAN

V. RAJESWA~

R.RAMAN UJAM

R. SIMON

R. SRIDHAR

K. SRINIVASA RAO

R. VASUDEVAN

Radha BALAKRISHNAN

University of Sambalpur (6 - 19 Aug.'89)

Indian Statistical Institute, Bangalore (5 - 22 Feb.'90)

TIFR, Bombay (Aug.'89)

TIFR, Bombay (April- Nov.'89)

Physical Research laboratory, Ahmedabad (18-21
Sept.'89)

ICTP,Trieste, Italy (1-30 Sept.'89) - Under the Federa-
tion Scheme

Department of Physics, University of Gulbarga, Cul-
barga (5-14 Feb.'90)

TIFR, Bombay (1-7 Jan.'90)

Polytechnic University, Brooklyn, New York, USA (20-
25 June '89)

University of Rochester, USA (26 june - 8 July '89), .

GHS-Unlversitat, Essen, FRG (9-14 July'89)

Centre for Theoretical Studies (CTS), Indian Institute of
Science (IISe), Bangalore (29 Jan. - 4 Feb. '90)

Department of Physics, University of Jordan, Amman,
Jordan (3-17 Sep.'89)

Gulbarga University, Gulbarga (30 Oct. - 9 Nov.'89)

Physics Department, Central University of Hyderabad,
Hyderabad (Dec. '89; March'90)

Participation in Conferences.

Workshop on "Open problems in Classical Condensed
Matter Physics", Department of Physics, liSe, Banga-
lore, 17 - 21 April'89
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"AModem Courseon Quantum Mechanics", liT, Madras,
May'89 (lecture on "Spin coherent state representa-
tion")

One-day symposium on "Topics in Condensed Matter
Physics", IMSc, Madras, 26 Feb.'90 (Seminar on
"Nonlinear dynamics in superfluid 4He")

R. BALASUBRAMANIAN Conference on l-functions, Durham, UK, July'89

JourneesArithmetique, luminy, France,July'89 (Talk on
"Erodes-Woods conjecture")

G. BASKARAN Conference on High-T, Super-conductors, Institute of
Theoretical Physics, Santa Barbara, June '89 (Talk on
"Chiral symmetry breaking in bigh-T, superconduc-
tors")

Workshop on "Strongly Correlated Electron Systems",
ICTP,Trieste, Italy, 1-30 July '89 (One ofthe Directors of
the Workshop)

Adriatico Research Conference on "Mechanisms of
High-Te Superconductors", ICTP, Trieste, Italy, 24-27
March'90 (Invited talk on "High-T, theory")

International Colloquium on "Quantum Field Theory",
TIFR, Bombay, Jan'90 (Invited talk)

International Conference on "Superconductors", Ban-
galore, 10-14 Jan'90 (Invited talk)

"landau-IlSe meeting", 1lSe,Bangalore,15 Feb'90 (Invited
talk)

"Nordita-landau Institute Meeting", Moscow, Oct'89
(Invited talk)

International Conference on "Highly Correlated Sys-
tems" Santa Fe, New Mexico, USA, 16-19 Sep.'89
(Discussion on the Studies of High-T, theory as one of
three panel mernbersi-

Workshop on High-T, superconductors, Saha Institute
of Nuclear Physics, Calcutta, 27 Dec. - 2 Jan.'90 (Five
talks)

Rahul BASU "Summer School in High Energy Physics and Cosmol-
ogy", ICTP, Trieste, Italy, June - Aug.'89

"Summer School in Particle Physics", Institute de Etude
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Scientifiques de Cargese, Cargese, 17 July - 3 Aug.'89
(Talk on "Gluon confinement in chromoelectric vacua")

G. DATE "International Colloquium on Modern Quantum Field
Theory", TIFR, Bombay, 7-14 Jan.'90. (Talk on "Ine-
quivalent quantizations for non-linear a-model")

N.D. HARI DASS "International Symposium on lepton-Photon Interac-
tions", Stanford, USA, 8-15 Aug. '89

"International Colloquium on Modern Quantum Field
Theory", TIFR, Bombay, 5-9 Jan.'90 (Talk on "Hamil-
tonian formulation of 2-d quantum gravity")

Workshop on "Recent developments in Quantum Field
Theory", CTS, Bangalore, March'90 (Talk on "Gauge
invariance in perturbative quantum gravity")

KamallODAYA Workshop on "logics and Models of Concurrency",
TIFR Centre, Bangalore, 26-30 June'89 (Talk on "Sys-
tems of communicating sequential agents")

"Indo-French Seminar on Theoretical Computer Sci-
ence", Goa, 11-15 Dee.'89

9th Conference on "Foundations of Software Technol-
ogy and Theoretical Computer Science", Bangalore,
Dec.'89

Krishna MADDAL Y Conference on "Harmonic Analysis", liT, Kanpur, 27-
29 Jan.'90 (Talk on "Spectral properties of disordered
systems")

K.H. MARIWALLA "International Symposium on Supernovae and High
'EnergyAstrophysics", Variable EnergyCyclotron Centre,
Calcutta, 27-29 Dec.'89

(Talks on 1) "Strings without strings", 2) "Singularity
free universe, black holes and spaces of negative curva-
ture of finite volume": Chaired two sessions)

M.V.N. MURTHY SERCSchool on "Theoretical High Energy Physics", liT,
Kanpur, 4 Dee. '89 (A course of 10 Lectures on "Stan-
dard Model")

_UGC Summer School for College Teachers, University
of Mysore, 5-13 May'90 (A course of 8 lectures on

L

24



"Quarks and Partons")

G. RAjASEKARAN "Seminar on Scientific Values and Excellence in Sci-
ence", Indian National Science Academy, Delhi,
18 Apr.'89

"Symposium on Current Trends in Physics", Institute of
Physics, Bhubaneswar, 1-3 Sept.'89 (Invited talk on
"Shadow Poles and Hadronic Molecules")

Topical Meeting on "CP Violation", SN Bose National
Centre for Basic Sciences, Calcutta, 3-5 jan.'90 (Con-
cluding summary talk)

"International Colloquium on Modern Quantum Field
Theory", TIFR, Bombay, 8-13 jan.'90

"QCD Workshop", IMSc, Madras, 1-2 March'90 (Talk
on QCD with broken colour)

V. RAjESWARI Seventh Young Physicists Colloquium of the Indian
Physical Society, Saha Institute of Nuclear Physics,
Calcutta, 23-24 Aug.'89 (Talk on ''Topics in quantum
theory of angular momentum")

Conference on "Computations in Physics and Physics
in Computations", ICTP,Trieste, Italy, 4-9 Sep.'89

"National Seminar on Group Theoretic Techniques",
Department of Engineering Mathematics, Andhra Uni-
versity, Waltair, 28 Feb.- 2 March '90 (Talk on "Group
theory of generalized hypergeometric functions")

R. RAMANUjAM Workshop on "logics and Models of Concurrency",
TIFR Centre, Bangalore, 26-30 june'89 (Talk on "Dis-
tributed transition systems")

"Indo-French Seminar on Theoretical Computer Sci-
ence", Goa, 11-15 Dec.'89 (Talk on "Indian contribu-
tions to the theory of logic Programming"; Coordinator
for logic Programming)

R. SIMON "A modern course in Quantum Mechanics", liT, Ma-
dras, 1()"'31 May '89 (Three lectures on "Generalized
coherent states)

"Coherence and Quantum OptiCS-VI", University of
Rochester, USA, 26-28 june'89 (Presented papers on
"Geometric phases in optics: Some pedestrian consid-

. erations" and "Geometric representation for squeez-
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ing : The abcd-Iaws")

Workshop on "Symmetries and Singularity Structure
Aspects of Nonlinear Dynamical Systems", Bharathi-
dasan University, Tiruchi, 29 Nov.- 2 Dec.'89 (Invited
talk on "Symmetry groups and geometric phases";
Chaired a session)

Second lAPIDST symposium on "Lasers and Applica-
tions", BanarasHindu University, Varanasi, 11-15 Oec'89
(Invited talk on "Geometric phase in optics : Is it
classical or quantum?")

R. SRIDHAR ''V Petra School of Physics", Amman, Yarmdik, jordan,
3-10 Sep.'89 (Talks on "A pseudospin treatment of
supeFfluid hydrodynamics of Hquid 4He" and "Struc-
tural phase transitions and high-T, superconductivity")

UGC Seminar on "Recent Trends in Mathematics",
CBM College, Coimbatore, 7-9 Feb.'90 (Talk on "Non-
linear equations in theoretical physics")

\

K. SRINIVASA RAO UGC Refresher Course in Physics: Nuclear, Atomic and
Molecular Physics", Bharatidasan University, 12-14
june'89 (4 Lectures on "Nuclear Models")

"National Seminar on Emerging Trends in Higher Edu-
cation: Teacher's role and responsibilities", Andhra
Uniyersity, Waltair, july'89 (Invited talks on "Artificial
intelligence" and "Computers in education")

Symposium on "Special Functions", 77th Indian Sci-
ence Congress, Cochin, Feb'90 (Invited talk on "Gener-
alized hypergeometric functions and quantum theory of
angular momentum")

"National Seminar on Group Theoretic Techniques",
Andhra University, Waltair, March'90 (Invited talk on
"Clebsch-Gordan and RacahCoefficients in the algebra
of SU

q
(2)")

"National Symposium on Recent Trends in Nuclear
Physics and Solid State Physics", University of Madras,
March '90 (Invited talk on "Quantum theory of angular
momentum - a new generalization")

K.R. lAINI "Refresher Course in Mathematics: Topology", Univer-
sity of Madras, 17 july -14Aug.'89 (Invited participant
as Resource Person)
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R.VASUDEVAN

"National Symposium on Operator Theory and Func-
tional Analysis" conducted by the Centre for Mathe-
matical Sciences, Trivandrum, at Cochin University,
Cochin, 28-30 July '89 (Invited talk on "Translation
invariant operators")

"Seminar on Mathematics Education and Research in
India", Calcutta Mathematical Society, Calcutta, 9-10
Sept.'89 (Invited talk on "Mathematical Research in
India")

"National Symposium on RecentTrends in Nuclear and
Solid state Physics", Department of Physics, Madras
University, 19-20 March '90 (Member ofthe Organising
Committee)

Seminars / Lectures given outside the Institute

"Nonlinear dynamics in superfluid 4He", Center for
Nonlinear Studies, LosAlamos National Lab, USA (Nov.
'89)

Radha BALAKRISHNAN

G. BASKARAN

Rahul BASU

Hemant BHATE

Seminars at Nordita, Denmark (Oct. '90) and IISc,
Bangalore (1989)

"Confinement and the QCD vacuum" and "Statistical
mechanics of anyons", Institute of Physics, Bhubanes-
war (Feb. '90) - Under TPSC programme

"Confinement and the QCD vacuum" and "Statistical
mechanics of anyons", lIT Kanpur (Feb. '90) - Under
TPSC programme

"The inverse scattering transform", Five lectures, De-
partment of Physics, Bharatidasan University, Tiruchi
(Feb. '90)

"Inverse spectral problems" and "Periodic solutions to
integrable nonlinear evolution equations", Four lec-
tures, Indian Statistical Institute (ISI), Bangalore (March-
April '90)
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G.DATE

N.D. HARI DASS

Krishna MADDALY

K.H. MARIWALLA

M.V.N. MURTHY

PI. MUTHURAMALINGAM

G. RAJASEKARAN

V. RAJESWARI

"Inequivalent quanti~ations for nonlinear a-model",
Department of Theoretical Physics, Madras University,
Madras (15 Feb. '90)

''Two dimensional quantum gravity", Institute of Theo-
retical Physics, Santa Barbara, USA (Aug. '89)

"Hamiltonian formulation of two dimensional quantum
gravity" Niels Bohr Institute, Copenhagen, Denmark
(Sep. '89)

"Two dimensional quantum gravity", Institute of Theo-
retical Physics, University of Utrecht, Netherlands (Oct.
'89)

"Hamiltonian formulation of 2-d quantum gravity",
National Institute of High Energy Physics, Amsterdam,
Netherlands (Oct. '89)

"Hamiltonian formulation of 2-d quantum gravity",
Max Planck Institute for Physics, Munich, West Ger-
many (Oct. '89)

"Random schrodinger operators", Department ofTheo-
retical Physics, Madras University, Madras (Sept. '90)

"Random schrodinger operators", TIFR Centre" Banga-
lore (21 Feb. '90)

"Strings without strings", TIFR, Bombay. (Aug. '89)

"Spin structure of the proton", Department of Theoret i-
cal Physics,University of Madras, Madras (13 Mar.ch '90)

"An introduction to spectral and scattering theory", ISI,
Bangalore (Feb. '90)

'Wand Z boson masses in ICQ model", TIFR, Bombay
(29 June '89)

"Molecular hadrons and shadow poles", TIFR, Bombay
(29 Sep. '89)

"Multiplicative Diophantine equations and polynomial
zeros of the angular momentum coefficients", ICTP,
Trieste, Italy (20 Sep, '89)

20 lectures on"Reactor Physics", Department of Phys-
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ics, University of Gulbarga, Gulbarga (5 - 14 Feb. '90)

''Topics in quantum theory of angular momentum",
University of Gulbarga, Gulbarga (14 Feb. '90)

R. SIMON "Geometic phases . Some elementary experiments",
Polytechnic University, Brooklyn, New York, USA
(23 June '89)

"Geometric phases in optics : A unified approach",
Universitat-GHS Essen, FRG (12 July '89)

R. SRIDHAR "Superfluidity", "Superconductivity", Department of
Physics, University of Jordan, Amman (Sep. '89)

K. SRINIVASA RAO , "Srinivasa Ramanujam : His life and work", Depart-
ment of Mathematics, Gulbarga University (6 Nov. '89)

''The standard model", Department of Physics, Gul-
barga University (7 Nov.'89)

"Artificial Intelligence", Gulbarga University (8 Nov.
'89)

"Quantum theory of angular momentum", Department
of Nuclear Physics, Andhra University, Waltair (28 July
'89)

"Nuclear models and nuclear reactions", Department
of Physics, Gulbarga University (30 Oct. - 9 Nov. '89)

Inauguration of PhysicsAssociation of Mad rasCh ristian
College, "The standard model" and "AI and the current
computer scene" (27 Sep. '89)

"Computers and Programming", Computer Science
Department, University of Madras (March '90)

K.R. UNNI "Usefulness of Hahn-Banach theorem", 3 Colloquium
lectures, Department of Mathematics, Anna University
(19,23 and 26 Oct.'89)

Other Professional activities

R. BAlASUBRAMANIAN is the Co-Editor of the Hardy-Ramanujan Journal and a
member of the Editorial Board of the Indian Journal of Pure and Applied Mathematics. He is
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a member of Sectional Committees of the Council of Scientific and Industrial Research (CSIR),
Indian National Science Academy (INSA) and the Indian Academy of Sciences (lASe). He is
also a member of the Post-Graduate Board of Studies of the Pondicherry University.

G. BASKARANand V. BALAKRISHNAN (I.I.T. Madras) organised a two day meeting on
"Highlights in Condensed Matter Physics" in which about twelve Soviet scientists (including
the leading condensed matter theorists lorkin, Pokrovsky and Finkelstein) participated and
gave talks. The main focus of the meeting was on hlgh-T, superconductors and many
phenomenological aspects as well as microscopic RVB-theory were discussed.

G. BASKARANhas been awarded the Staff Associateship ofthe International Centre for
Theorectical Physics (ICTP) Trieste, Italy starting jan.'90.

N.D". HARI DASS organized a 2-day meeting on "Quantum Chromodynamics" (1-2
March'90) to inaugurate the installation of the HP-9000 Computer System under the
Department of Science and Technology (DST) project. About 15 speakers covered various
aspects of QCD.

G. RAjASEKARAN is a member of the Governing Councils of a number of National
Institutions, and many other national-level committees. He has also participated in the UGC-
sponsored educational TV programme on "CP-violation" produced by Prof. Partha Ghose of
the S.N. Bose National Centre for Basic Sciences, Calcutta.

K.SRINIVASA RAOgave atalk, in theAlI1 ndia Radio (Madras) broadcast (12 March '90)
on "Sanskrit and Artificial Intelligence : A New Perspective".

K.R. UNNI is a member of the Board of Editors of the Bulletin of Calcutta Mathematical
Society. He is also a member of the Governing Council of the S.N. Bose School of the Calcutta
Mathematical Society.

R.VASUDEVAN is a member of the Board of Studies of the Elite School of Optometry,
Madras (A unit of the Medical Research Foundation, Madras). He is also an Associate Editor
of the International journals, Applied Mathematics and Computation (North-Holland Pub.,
Netherlands) and Neurological Research (Butterworth-Heinemann Pub., U.K.)
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OTHER NEWS

Awards and Honours

R. RAMANUJAM has been awarded the Geetha Udgaonkar Award for the best Ph.D.
Thesis in 1988-89 (Bombay University)

Ph.D. Awarded

V. RAJESWARIreceived her Ph.D. Degree from the University of Madras (Title of the
Thesis : "Topics in Quantum Theory of Angular Momentum"; Thesis Supervisor :
K. SRINIVASA RAO) -

Ph.D. Course Work

During 1989-90 the programme of the two-semester course work for the first year
Ph.D. students in Physics was as follows:

I SEMESTER(Oct '89 - Feb.'90)

Subject ,. Lecturers

Mathematical Methods - R.JAGANNATHAN
R. SIMON
K. SRINIVASA RAO
R.VASUDEVAN

K.H. MARIWALLA
R. SRIDHAR

G. DATE
K. SRINIVASA RAO

V. RADHAKRISHNAN
H.S. SHARATCHANDRA

Classical ¥echanics

Quantum Mechanics

Statistical Mechanics and
Condensed Matter Physics

II SEMESTER (March - July '90)
Classical Fields K.H. MARIWALLA

N.D. HARIDASSQuantum Fields

Statistical Mechanics and
Condensed Matter Physics

Ramesh ANISHETTY
Radha BALAKRISHNAN
R. SRIDHAR

M.V.N. MURTHY
C. RAJASEKARAN

Particle Physics
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DST • Project
The Departmentjof Science and Technology (DST) sponsored project on "Lattice

Gauge Theories'Y(Principal Investigator: N.D. HARI DASS) has been initiated with the
installation of a/ HP-9000 computer system. Programs have been developed to generate
various aspects/of SU(3) gauge theory to high numerical precision needed for the project.

Theoretical Physics Seminar Circuit (TPSC) Programme
The Institute continued its participation in the TPSC programme sponsored by the

Department of Science and Technology to promote close collaboration among the theoretical
physicists working at different research centres. During 1989-90 the Institute had eight
visitors under this programme: Biswajyoti DEY (Plasma Research Institute, Gandhinagar),
Diptiman SEN (Centre for Theoretical Studies, Indian Institute of Science, Bangalore), R.E.
AMRITKAR (Poona University, Poona), Avinash DHAR (Tata Institute of Fundamental
Research, Bombay), S.DAITAGU PTA(Jawaharlal Nehru University, Delhi), Ashoke SEN(Tata
Institute of Fundamental Research, Bombay), C.S. AULAKH (Institute of Physics, Bhubane-
shwar), A.P. BALACHANDRAN (Syracuse University, U.S.A). This year the TPSC activities of
the Madras Centre were extended to include Bharatidasan University, Tiruchi and Cohin
University for Science and Technology, Cochin as associate centres.

Library
During 1989-90, 892 volumes have been added to the collection of the library and

about 211 national and international scientific journals are currently being subscribed to.
Now, the library has a collection of more than 25000 volumes (books and bound periodicals).
As in previous years the library is receiving many journals and lecture notes on exchange basis
from well established scientific societies and institutions, and on the average about 300
preprints are received every month from scientific institutions in India and abroad. Besides,
the members of the Institute, about 1500 outsiders have made use of the library during the
past year.

The new library building was opened in February '90 and with the shifting of the library
to this more spacious building we hope to offer better facilities and service to the users of our
library.

We are thankful to the following for donation of many useful books to the library during
1989-90. Mr. G.H. o\DIYAR, I.M.Sc., Mr. Madhavan MUKLJND, I.M.Sc., Dr. R. RAMANUJAM,
I. M.Sc., Prof. A. SUBRAMANIAN, High Energy Physics Group, T.I.F.R. Bombay, Department
of Physics, Indian' Institute of Science, Bangalore, U.S. Library of Congress Office, New Delhi,
Tohoku University, Japan, The ResearchCentre for Advanced Mathematics, Nagoya Univer-
sity, Japan.
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VISITORS

S. STEPANOV, Steklov Institute and Moscow University, Moscow, USSR(4 - 8 April '89)
(Coding theory and arithmetic)"

c. ADIMOOLAM; Bharathidasan University, Tiruchi(13 April '89)
(Quantum Groups)

C. PREMKUMAR YESUDIAN, Scott Christian College, Nagercoil (4 - 12 May '89)

T. PRADHAN, Utkal University, Bhubaneswar (10 May '89)
(Para-Fermi-Bose or Bhabha symmetry)

B.V. BABY, Bharata Mata College, Cochin (15 - 27 May'89)

K.P. SINHA, Indian Institute of Science, Bangalore (22 May '89)
(Charged bosons and high-T, superconductivity)

A.O. BARUT, Boulder, Colarado, USA (24 May '89)
(The theory of electrons or what is an electron?)

M.S. RAGHUNATHAN, Tata Institute of Fundamental Reaearch, Bombay (22 June '89)
(Algebraic groups and simple groups)

K.K. MUKHERJEE, Indian Statistical Institute, New Delhi (29 June '89)
(lefschetz theory for manifolds with boundary)

A. SINHA, North Eastern Reg. Inst. of Science and Technology, Itanagar, Nirjuli, Arunachal
Pradesh (1 - 18 July '89)

J.JAYARAMAN, University of tllinois at Chicago, USA (6 July '89)
(Hydrogen and lithium as a constrained (super) Wigner oscillator in four dimensions)

REMY Y. DENIS, Department of Mathematics, Gorakhpur University, Gorakhpur (18-24
July '89)

K. RAVISHANKAR, Department of Mathematics and Computer Sciences, SUNYat New Paltz,
USA (28 July '89)
(Power law scaling of top; lyapunov exponent of a product of random matrices)

PRABHAKAR RAGHAVAN , IBM Thomas Watson Research Centre, Yorktown Heights, USA
(3 Aug. '89)
(Random walks in electric networks)

• Topic(s) offormal seminar(s)/ colloquium lecturers) given, if any, apart from informal discussions and
lectures
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RAM P. SRIVASTAV,State University of New York, Stony Brook, USA (7 Aug. '89)
(Analysis and Computing)

HARRY D'SOUZA, University of Michigan-Flint, Flint, USA (7 Aug. - 30 Nov.'89)
(Algebraic surfaces)

. S.R.S.VARADHAN, Courant Institute, New York University, New York, USA (10 Aug. '89)
(Entropy methods in scaling limits)

A. SRIVASTAV,TIFR, Bombay (21 - 28 Aug.'89)

LAKSHMIBAI, Northeastern University, Boston, USA (21 Aug. - 1 Sep. '89)

DINAKAR RAMAKRISHNAN, California Institute ofT echnology, California, USA (24Aug. '89)
(Modular forms and Galois representations)

R.E.AMRlTKAR, Poona University, Poona (21 - 27 Aug.'89)
(Exponential dimensions in multifractals; Ballistic driven aggregates)

J.P. DEtvtAILLY,University de Grenoble, France (1 - 5 Sep.'89)
(Transcandental proof of a generalized Kawamata-Ramanujan-Vichweg vanishing theorem;
Holomorphic Morse inequalities)

J. PASUPATHY,ers, Indian Institute of Science, Bangalore (5 Sept '89)
(Gaussian Toeplitz matrix)

DAVID SINNOU, Institute Henri Poincare, France (7 Sep. '89)
(Torsion and points on Abelian varieties - A survey)

G.K. SANKARAN, Cambridge University, .England (22 Sep. '89)
(Terminal singularities and geometry of numbers)

ASHOK SUBRAtvtANIAN, Stanford University, USA (24 - 26 Sep. '89)
(Complexity of circuit value and network stability)

J. KUPSCH, Department of PhYSiCS,University of Kaiserslautern, West Germany (25 Sep.'89)
(Functional integration for Eucledean fermions) .

I,
II, !

H.J.W. MULLER-KIRSTEN,Department of Physics, University of Kaiserslautern, West Ger-
many (26 Sep. '89)
(Construction of some model theories with stable or metastable pseudo particle solution)

P.N. SRIKANTH, TIFR Centre, liSe, Bangalore (27 and 28 Sep.'89)
(An application of Morse theory to ordinary differentiaf equations)

ARUN VARtvtA, Department of Mathematics, University of Roorkee (9 - 14 Oct.'89)
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N. MUKUNDA, CTS, Indian Institute of Science, Bangalore (23 Oct.'89)
(A look at the relationship between Physics and Biology)

C PANDURANGAN, Department of Computer Sciences and Engineering. liT, Madras
(26 Oct.'89)
(Reduction in algorithms)

LABASSE,University of Paris, Paris, France ,17 Nov.'89)
(Introduction to langland's philosophy)

E. PENAKHOV, Institute of Mathematics and Mechanics, Baku, USSR(23 Nov.'89)
(Some problems in inverse spectral theory; An inverse problem in theory of potentials)

P.P. SCHMIDT, Office of Naval Research, Washington, USA (22 - 23 Nov.'89)
(Atom transfer problems in vibrational spectroscopy)

V. RADHAKRISHNAN, Raman Research Institute, Bangalore (28 Nov.'89:
, (Of wind and water-Story of sailboats)

A.P. BALACHANDRAN, Syracuse University, USA (27 Nov. - 1 Dec.'89)
(Spin-statistics theorem or a use of the antiparticle)

C PUTIAMADIAH, Department of Mathematics, University of Mysore, Mysore (28 Nov.
2 Dec.'89)

BISWAjYOTI DEY, Plasma Research Institute, Gandhinagar (4 - 6 Dec.'89)
(Chaos in some field theoretic models)

DIPTIMAN SEN, CT.S. Bangalore (4-6 Dec.'89)
(Conformal field theory and statistical physics)

M.J. UGHTHlll, University College, london, U.K. (5 Dec.'89)
(Recent fluid mechanical discovery by biologists)

C.lSO, Institute of Technology, Tokyo, Japan (14 Dec.'89)
(Secondary particle multiplicity distribution in high energy collisions)

DIPANKAR CHATIERJEE,Viswa Bharati, Santiniketan (14 - 18 Dec.'89)

MUSTANSIR BARMA, TIFR, Bombay (17 - 18 Dec.'89)
(Phase transitions in the Falicov-Kimball model)

S. DATIAGUPTA, [awaharlal Nehru University, Delhi (17 - 22 Dec.'89)
(Dynamics of a supercooled liquid; Quantum dissipations in 2-level systems)

I. ANTONIADIS, Ecole PolytechniC, Paris, France (21.Dec.'89)
(Strings in expanding universe)
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jEEVA S. ANANDAN, Department of Physics, University of South Carolina, USA (23 - 27
Dec.'89)
(Geometric view of quantum mechanics)

V. PATI, Indian Statistical Institute, Bangalore (25 - 31 Dec.'89)
(Heat kernel trace estimates on algebraic threefold singularities)

V.S. SUNDAR. Indian Statistical Institute, Bangalore (29 Dec.'89)
(Commuting squares and subfactors)

M. BHASKARAN, Part-time Academic College of Advanced Education, Church lands, West
Australia (31 Dec. '89 - 19 Jan'90)

RAVI KANNAN, Carnegie-Mellon University, Pennsylvania, USA (4 Jan.'90)
(Feobenius problems; Postage stamp problem)

K.S. NARAIN, CERN, Geneva, Switzerland (5 Jan.'90)
(Coulomb gas approach for SU(2) parafermions)

SANjAY JAIN, Brown University, USA (7 jan.'90)
(Statistical mechanics of strings)

DAVID GROSS, Princeton University, Princeton, New jersey, USA (14 - 16 jan'90)
(Non-perturbative string theory)

,
!
l
i

jEEVA ANANDAN, University of South Carolina, USA (16 jan.'90)
(Geometric phase in dipole interaction)

DEEPAKKUMAR. jawaharlal Nehru University, Delhi (17 - 18 jan.'90)
(Relaxational dynamics of planar spin system; Mode condensation in disordered systems)

D. EMMANUEL BOSCO, Regional Research lab., Trivandrum (15-31 jan.'90)
(Mathematical problems of random coverages in electro-crystallisation; Some noise sources
in electrocrystallisation - A nonlinear transformation analysis)

RASHBA, landau Institute of Moscow, Moscow, USSR (19 jan.'90)
(Theory of non-radiative transitions in solids)

j.P. CARBOnE, Department of Physics, McMaster University, Canada (21 - 24 Jan.'90)
(Superconductivity in high-T, oxides)

DANiEl L SETH,Ames lab., Iowa State University, Iowa, USA (27 Jan. - 3 Feb.'90)

M. MUTHUKUMAR. University of Massachusetts, Polymer Research Institute, USA (1-4, 7,
9-16 Feb. '90) .
(The field theory of polymers)

M.J. BECKMANN, Technical University, Munich, FRG,/andBrown University, USA (7 Feb.'90)
(Dynamic programming)
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ABHIJIT MUKHERJEE, S.N. Bose National Centre for Basic Sciences, Calcutta (16 Feb.'90)
(Transmittance in disordered systems)

Fourteen Russian delegates from Soviet Union (26 Feb.'90)

APOORVA D. PATEL,Indian Institute of Science, Bangalore (28 Feb.-3 March '90)

ALFRED ACTOR, Physics Department, Pennsylvania State University, USA (1 - 5 March '90)
(Casimir phenomena)

B.ANANTHANARAYAN, School of Physics, University of Hyderabad, Hyderabad (8 March '90)
(Topics in three generation superstring theories)

V. SRINIVASAN, School of Physics, University of Hyderabad, Hyderabad (8 March '90)
(Thermofield dynamics approach to master equations)

G.I. ARKHIPOV, A.A. KARATSUBAand K.1.OSKOlVKOV, USSR(11 - 20 March '90)

T. SUNADA, Nagoya University, Nagoya, Japan (13 March'90)
(Riemann hypothesis in spectral geometry)

BOUTET DE MONVEl, University of Paris VI, Paris, France (22 March '90)
(logarithmic potential for the Schrodinger equations)

L. BRAMBILA PAZ, University of Mexico, Mexico (27 March'90)
(Modulii of vector bundles with endomorph isms)

ASHOKE SEN, TIFR, Bombay (24 - 28 March'90)
(Background independence of string field theory)

AVINASH DHAR, TIFR, Bombay (25 March - 1 April'90)
(Two dimensional quantum gravity)

C.S. AULAKH, Institute of Physics, Bhubaneswar (27 March - 1 April'90)
(Gaussian rational conformal field theories)

Mathematics Colloquium Lectures

C. Adimoolam Quantum groups

M.S. Raghunathan

K.K. Mukherjee

S.R.S.Varadhan

Algebraic groups and simple groups

lefschetz theory for manifolds with boundary •

Entropy methods in scaling limits

Modular forms and Galois representationsDinakar Ramakrishnan
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David Sinnou Torsion and points on Abelian varieties
- A survey

Terminal singularities and geometry of
numbers

G.K. Sankaran

R. Balasubramanian Pseudoelliptic prime numbers

Reduction in algorithms

Anderson model with decaying couplings
- extended states

C. Pandu Rangan

Krishna Maddaly

Labasse Introduction to Langlands philosophy

Decidability of some logics for concurrency

Some problems in the inverse spectral theory;
An inverse problem in the theory of potentials

R. Ramanujam

E. Penakhov

Madhavan Mukund Infinite games

Kamal Lodaya An axiomatization of trees

Ravi Kannan Frobenius problem (Postage stamp problem)

C.S. Yogananda . Exponential sums

Logarithmic potential for the Schrodinger
equations

Boutet De Monvel

L. Brambila Paz Modulii of vector bundles with
endomorph isms
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