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Errtr oducti on-~.,.'~.."....~--,--

'I'hi.s annual report of the academic activities of the

Ens t.L tute of l"Iathematical Sciences covers roughly the period

11pril 1985 - Narch 1986. During this period the Institute

underwerrt a major gr-owth, The stD.ff &~rellgth as weLl, as the

number of pre-doctoral and post-aoctoral fellows registered

a substantial increase. Consequently the tempo of activity

rose to a new height, as is e vi.de nced by the Lncr-e.ase in the

number of publications for instance.

Among tno highlights of achi.evemerrt during this period,

menti on mus t be made of the compl,e te sol uti on of v/aring IS

problem WIUch is a200-ye a r old PI' ob.Lem in Numbe:r Theory •

This breakthrough was achieved by Dr.R.Bala.subramaniam of the

Institute of Mathematical Sciences in association \dth two

French mathemati cians, Dr. Jean - l\'Iurc Desh~illers and

Dr.Francois Dress.

G. RQ. ja s e leal'an
JOINT.DlRECTCR
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AWARDS ft~DHONOURS
Professor B.e.G. Sudarshan was awarded the First Physics

Prize by the Third World Academy of Sciences, Trieste for
his fundamental contributions to the understanding )f the
weak nuclear force, in particular for his part on the
formulation of the universal V-A Theory of Sudarshan and
IViarshak.

Professor C.S. Seshadri was awarded the Srinivasa
Ramanujan Med~l for the year 1985 by the Indi'~ National
Science Academy, New Delhi.

Professor G. Rajasekaran was elected Fellow of'Indian
National Science Academy,. New Delhi with effect from
January 1986.
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RESEARat IN MATHEMATICS

The standard monomial theory gives not only a f"anonical
basis of the irreducible representations of the classical
groups and some qualitative properties of the Schubert
varieties (e.g •. these varieties are arithmetif"ally
Cohen-Macaulay), but also gives that certain ~onical
degenerations of these varieties are Cohen-Ma~aulay. Thi~
theory also exhibits explicitly a set of generators for the
defining ideals of the Schubert varieties.

A Theorem of Bertson was proved and strictly convex s.i.p.
spaees was investignted. For single elements a e A, b e B of
unital Branch algebra, , :";.the convex hull of V(a, b) is known
to be the convex hull of V(a) U V(b). This was generalised to
n-~ple of elements.

~
a C algobra, a

It is known for a single element a € A in

=
It is proved that this does not hold for n-~ples

The Waring's ~onjecture was completely settled~ A short proof
and improvements of a few results of Erd~s et.al was given .~n

loweradditive number theory. The study of the :~.".bound for the meaa

square of Dirichlet series and its appLi.catuons to the~ result
in the Zeta function theory was continued; certain arithmeti~
functions (Li.ke the number of integers n with nd(n) 41('_ N , the--compJement._·_tof a set of squar-es the gap between square full
integers and the question Whether two sets of consecutive integers
can have the same prime factors) were investigated.

largeAn Erdos - Kac theorem for integers without ,.L prime fa.tors
was. investigated : General questions about "Multiple fLL.'1ction~
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and Brun's sieveu was discussedrMomentsof additive functions

was explored in its full generality; Someapplications of

Sieve methods to probabilistic numbertheory was discussed-

A simple proof of the existence of the wave operators in

the Longrange scattering for all the operators was given.
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RESEARCH IN PHYSICS
HIGH-ENERGY PHYSICS

string theories, which are potentially the much sought-
after unified theories of all interactions, have been the focus
of attention of physicists ever)~~nerc in recent times. They
have also been an important field of activity in the Institute.
The string theory obtained a.sa natural generalization of the
relativistic spinning top to ~+l dimensions has been
constructed and quantized. Syn~etry properties of the qu~tum
lovels of the string, especially the ~assive sector are being
studied, w.Lth emphasis on improper transformations, parity,

.~

charge conjugation and time reversal for ill1compactifiedand
compactified string theories. In order to make contact with the
real world the compactification of high dimensional string theories
to four dimensions and the consequent states and interactions
have to be exmnined. The possibility of compactification of strings on
six dimensional coset spaces pres8rving supersyn~etry in the
presence of gaugino condensation has been pointed out. The role
of discrete symmetries in obtainir~ a low-energy theory from
strings consistent with proton stability and the existence cf a
light neutrino has been studied.

The question of the masses and interactions of neutrinos is
of importance even apart f'rora string theories. A theoretical
understanding of the existenCE of light Dirac neutrinos has been
sought in unified models, with certain global leptonic symruetries,
consistent "..•ith phenomenology in the quark as well as the lepton
sector. The mechanisms by which supers~~etrio theories
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could incorporate Dirac neutrinos have also been suggested.
Higher dimensional th.~oril:s,a 1£1 Kaluza and Klein

incorpol'nto in thGD Gravitational as well as gauge interactions.
h detailed study of such theories h~s been made in various
contexts. Quonturl interference effects for a charged particle
in an electror.1agneticand gravi +at.Lonal. field have been wor-ked
out. The possibility of using general conf'ortaa.l. fectors
in the metric of the haghor=d.traens.Lonc'Lspace to obtain vanishing
cosQological constant has been studied. An 82 non-linear
sigQClmodel is shown to induce compactificntion of a six-dimensional
theory to M4 x:&2 v"ithout makf.ng the gauge fields massive. That
the Ko.luza-Klein procedure nay b e used to obtain nas sLve theories
with I.. gauge Lnvar-Lance, was illustrnted in the case of the
spin 3/2 field, .•.mere the resultant interacting gauge-invariant
theory W2S shown to cvo i.dthe Velo-ZwanzigE:r pr-obLem qf non-causal
propagation nodes.

A non-perturbative approach to the study of non-Abelian
gnugc theories has been through lattice gauge theories. Evidence

as been found froEl existing Monte-CarlO. data thnt moncpo l,e

condensation °is responsible fer confinement in non-Abeli~~
£lugetheories and the interpretation nnd implications are being
tudicd.

Again in the conteA~ of fUndanlental interactions of quarks,
relativistic mode'L of permanent.Ly bound nescns and baryons has

een set up and its ~lplicntions for the spectrum and int~ractions
re being stud.Ledc
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The question of the charge of the quarks, which has not
·een settled,has been addressed in the context of a gauge theory.
n cup i.r-Lco.L test of the quark charges in the process
p \:yJr has been proposed, which con distinguish between
r'ac t.Lona'Land integer-charge quark models.

The problem of chirol symmetry is important in sub-component
l.!lsfor quarks and leptons. It has been argued that super-

coupled to vector-like supersyrometric gauge
wit~ massless matter fields have supers~illnetryand chiral

·ymnetry breaking patterns that are useful for construction of
ealistic preon models.
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NUCLi.,M PHYSICS
The work in the field of quantum theory of angular

momentum wat5 corrt i.nucd and the following resuf ts were obtained:
The sets of 4F3(1)S obtained for the Racah coefficient, were
shown.to be relatGd to one another through the reversal of
series. The polynomial or non-trivial zeros of the 3-j and
the 6-j coefficients were classified ~ccording to their degree
and for the majority of these - polynomial zeros of degree
one - a sLng.Le closed form expression ~ (1 - ?! ?') )-.x,y n,l
was obtained. An algorithm to generate the polynomial zeros
of degree one of'tho:?Racah coefficient based on the solution
provided by Brahmagupta in the 6th Century A.D. for the
Diophantine equat Lon ex xy :::.F y., +- Y y + ~- , was proposed. A
three-term recurrence re.Lat.Lon has been derivcd for' the Racah
coefficients based on a set of orthoGonal polynomials, called
Racah polynomials, that g0neralize these coefficients. This
three-terrrlrecurrence relation has been shown to be also
derivable from the Biedenharn - Elliott identity.

Neutrino induced neutral-current interactions on certain
isoscalar nuclear states has b,'-.:enstudied. Predictions have
been made for the cross sectLons and a cl.ean way of studying
isospin mixing has been pointed out.



-15-
STOCB~STIC QUANTIZATION

The main thrust of the work on Stochastic Quantization
had beGn to prove renormalizability of stochastically quantized
field theories. This programme has been comp'l e tcd for scalar
~4theory and scalar electrodynamics. Ward-Ta~~hashi identities
for ncn-abe Li.an gauge fields have also been derivc·d which would
be useful in proving the renonnalizability for this theory.

CONDi.HS.c.;D ]\1A'i."i'l!;R PHYSICS
A non-linear evolution equation for the order parameter

,in superfield 4rIe is derivC'd uSing a pseudospin model for a
system of hard-core bosons with nearest n~ighbour attraction.
The spin coherent states are used to take care of the
condensation. When we go to thc! cont.Lmann limit the results
lead to a non-trivial spatial dependence of the vorticity. \le
can also find Q periodic trave~ling wave solution with velocity-
dependent amplitude for the condensatE: density. For certain
values of the: parameters domain-wall structure for this quantity
can also be found. Some features of the 4He film can also be
arrived at.

Polarization properties of laser beams with Gaussian
rofile have been studied and i.t has been shown -t;hattho beam
ecessarily has a cross-polarization componGnt and a component
long the beam axis in addition to the principal. polarization
omponent. Propagation of partially coherent beams through
ptical systems has been studied using the coherent-mode
ecomposition technique. Orbits in the Lie algebras of

.(pseudo) orthogonal groups of the form SO(p,q), p+q ~ 5
ave been completely classified. The problem of smoothed (non-
,:::gativo)\'lignerdistributions has been studd.od wi,thin the
ramework of dynamical maps, and it ·has b~en shown that not

~very vJigne:rdistribution can be used as a smoo thang kernel.
'aussic.ll1Wigncr distributions in fini to dimensional phase+space
ave be.en completely char-act.er-Lsed, 'l'ho advantage of using
igner distribution technique in problems involving the
queezed states has b2en demonstrated and th0 squeezing and
ntibunching properties of logarithmic states uf the radiation
..old anaLy sed,
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The 0(4) algebra of the hydrogen atom has been made use

of to dc::iinethe squeezed coherent states of tIlehydrogen atom.
The hydrogen"e.tom in such a squeezed state has more energy
than given by the usual Bohr formula. ThE::bunching and anti-
bunching properties of various coherGnt states (including the
genc::ralizedcoherent states) have been analysed. It has been
found that the counting distribution of the squeezed coherent
st.abes could be made use of to describe the hadronic mul ti-
plicity distributions.

STATISTICAL Iv!.E.CHANICSAND STOCHAS'l'IC PROCESSLS

The study of first passage timGs of a stochastic model of
a finite..dam with random inputs and outputs while the rele2se
is deterministic is car-r i.ed in detail. Closed solutions for
the Laplace transform of the first passage are obtained using
suitably defined product density functions leading to third
order differential equations. These are important to get
insights into the threshold studies in storage, biological and
other environmental problems. In insurance and actuarial
problems first passage to ruin without touching the upper limit
is studied when there are deterministic additions of premiums
and interests while random claims occur. The upper barrier is
a waiting barrier. The solutions of this interesting boundary-
value problem for the first passage times are obtained in a
closed form.

The following r-e Lat.cs to the work done in the distribution
of photons in a cavity and the number of counts in the detector
where non-Nar-kov Lan f eatur-es art.:introduced. The cavity
photons are aSf:'>WTIEJCto Lntor-ac t with the atoms of the detector
via a two-stage process. The ca.vity photons are modelled as
usual as a population process. Tl1.c:memory effects due to the
two-stage model rE.:sultsin the depIction of the bunching. The
evolution of the cavity r-adi at i.on is exanu.ned by visualising
the production process by photons which will contribute to
the population.growth in an age depend:c:mtmanner. The
Bellman-Harris process is an appropriate description and the
spontaneous emission is taken as an immigration
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process. The results dUG to this uon-Markev Dodcl of
evoLut.i.on is compar-ed with the usual Shepherd: raod al, both at
finite tiDes and at equilibriuD. The usual procedure is to
study the statistics of the detection process in a cavity when
the cavity field and the detection process are in equilibriurJ
froD the distant past. However when the detector is introduced
at the tinE: origin tho probability of the Donitored photons at
finite tiLl€::t is naturally different froD the equilibriuD model.
The effect Gf introducing the detector is studied ~fter infinite
time and the approach to e::quilibriuLlis ano.lysed.

Higher -order spin .• spin correlations have been studied
in the two - dimensional ISing model.

'I'he approach to equilibrium of a quantum system in a heat
bath with a memory - dependent dissipative force has been
studied.
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MJd'HEMATICS

PUBLICATIONS IN JOURNALS

Alladi Kr.iahn.iswaru - I'1omentsof Additive functions and the
sequ cnce of shifted primes, Pacific J". Mc:th., Ernst Straus
Nemo ri al. Volume, June (1985), p.261-275

Alladi Krishnaswami - A new application of the Sieve to
probabilistic numb8r theory in Analytic Number Theory,
Proc. Cont. Austin, Texas, Ed. (Graham and Vaaler)
Univ. Texas Press (1985) p. 1-27

Ba.Lasubr-aman Lan , R. & K. Ramachandr a

Progress towards a conjecture on the mean value of Titchmarsh
series - III Acta Ari t.hme'ti.c a XLV (1986) (309 - 318)

Balasubramanian, R. & K. Ramachandr a
The proof that certain functions are E::ntire,Hath. Teacher (India)
Vol.2l (1985), page 7

Bnlasubramanian, R. J.M. Deshouillers a~d F. Dress
Problems de Waring Four les bicarres Comptais, Randus CR Acad,
Paris, 303 (1986), "GJJ85 - 188)

MuthuramalingariJ.,Pl ~ Addendum to Existence of the wave operators
in long ranJc scattering : The case of parabolic operators,
Journal of the Faculty of Science, Univ. of Tokyo, Sect.lA
I~1nths.Vol.33, No.3 (1986)

"Seshadri, C.S. : Introduction to the theory of Standard Monor.1ials
Bra~deis Lecture Notes 4, June 1985.

Seshadri, C. S. : Srini VClSCl Ramanu jan Medal Lecture - 1985,
Proc. Indian National Sci.Acad. 52, A. No.2, 1986, p.435-441.

Seshadri, C.S. (with Lakshmibai, V.) - Geometry of G/p - V,
Journal of Algebra, Vol.lOO, May 1986, p.462-557.

,
,I
1
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PAPERSIN THE COtJ'RSEOF PUBLICATIONAND
PREPRIN'rS

AIILldi, Kr-Lshnaswamf,- An Lr-dos-eKac 'l'heor em for integers \IIi thout
largE: prine factors, accepted for publication in Acta Arithmetic~,
Paul Erdos 75th birthday issue, to oppear March 1988

Alladi Kr-Lshnaswcnt - Nultiplicati vs: functions and Bzun' s sieve
(preprint)

Bal.asubr-amanLan, R. - A note on D. t.heo r-em of Erdos, Sarkozy and Sos !

(to appenr in Vol.48 of Acta Arithmetica)

Bal.asubr-anam.an , R. - On the addi ti vs: completion of squares
(to appear in Jour. NuIaber Theory)

Ba.Lasubr aman.i.an, R. - (with K. Ramnchandr'a ) : On the frequency of
Titcbmarsh's phenomenon for "(5) - Proc. of Indian Acad.Sciences

Bal,asubr-amaninn , R. - (with K. Ramachandr-a) ~ On the number- of
integers n such that nd(n) ~N (preprint)

Bal.asubr amanf.an, R. - (with K. Ramacnandr-a) : On square full integers
(Preprint)

Ba'Lasubr-amanf.an, R. - (with K. Ramachandr-a and 1'1.V. Subbarao) :
On the 01"1"01" function in the: asympt.o tLc foroula for the counting
function of k full nUfJbers (accepted in Acta Arithoetica)

Bal.asubr-araani.an , R. - (with T. N. Shorey and M. Waldscbmidt) :

On the naxioal length of two sequences of consecutivt:: integ8rs
with the snoe prin2 divisors (preprint)

Heuarrt Bhatt? Discrete Scattering Theory - to appear in
J. of Diff. Eqtns. 1986



"Unni , K.R.(with C. Pu+t.amadaf.ah) - Some Remarks on strictly
convex Semi-inner product Spaces - Bull.Cal. Math. Soc. 77

(1985) 261-265.

Unni, K.R. (with C. Puttamadaiah) - On Joint Numerical Range and
*Joint Normaloids in a C Al.gcbr a - Tsukuba Journal of

Mathematics Vol.IO, No.1, June 1986.
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B.Bambah and IvI. Venkata Satyanarayo.na, 'Squccze d Coherent states
and hadr-onf,c multiplicity distribution', Frog. Theoretical
Phy s i.cs (lS86).

B.Bohr and G.Rajo.sekaran~ 'Lt".lrg2-Ngauge theory of loops and
str ings I' Phys. Rev. 'p~2 1547 (1985 ).

B.Bohr and G.Rajasekaran? 'Large-N gauge theory of loops and
strings II', Phys. Rev. D32 1553(1985).

S.Chatw....vedi q.qd KvRaghunethan , 'Relation bctween the Gelf8J.1.d-
Levitan proc2durc and the method of supersy~metric partners',
J. Phys. ~2 4775(~986).

D.Dicus, X.Tata and E. C.G.Sudo.rshan, 'Factorization '1'heorer~
for deco.ying spinning particles', Phys. Lett. 154~ 79(1985).

G.Date, M.Gunaydin, 1v1.Pcrnici, K.Pilch and Ps Van Nieuwenhuizen,
'A minimal covariant action for th0 free open spinning
string field theory', Phys. Lett. ~ 182(1986).

T.R.GovindarD.j8....'1.,A.S.Joshipura, S.D.Rindani and ~.•£crkar,
'Supersyml:1ctric oompac'tdI'LcatLon on coset sj.accs of field theory
limit of heterotic string; Rev. Lett , '27.2489(1986).

'I'.R. Govindarajan , S.D.Rindani and M.SivakurIwr, 'Dimensional
reduction and theories \'lith massive gc.uge fields,'
Phys. Rev. D32454(1985).

T.Jayara!I1Cln, S.D.Rindani and G.Rajasekaran, 'Dir(;ct photon
production in e\; - collisions,' Phys , Rev. Q;!2 1262(1985).

T.JaYC"l.rG.El8.n,S.D.Rind8.ni and G.Rajasekaran, 'Two-photon
production in pp and pp co.Ll LsLona] Phy s , Rev. p33 672(1986).

T.Jayaraman, S.D.Rindani and G.R:ljasekaJ.'8n, 'Validity of the
equ.i va.Le rrt photon c'pprox.iL13.tionf8r:hc production of massf.ve "

spin-l particle', PrRQanQ26 21(1986j.
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A.S.J~:shiplli'o., 'F'ritzsch type quark matrices and Dirac neutrino
in. 'SU(S)' ~ Phys. Le tt , 164B 333(1985).

f.:,. S..J oshi.pur'a and U. S2rkar, .~Pheaonenoj.ogi.ca'Ll.y consistent
discrete symmetr-Les in superstring the or-Les ! , Phys. Rev.
Le tt , 57 33(1986).

A.S.Joshipura, A.Mukherjee and S.K.Soni, 'Exact potential
rurumt.zatd on for a super gr-avfty m ode.L!, Pr-r.mana 27,5C7(1986) •

.3.L;::~1\:Shll1ilx~.1':'l,S.D.Rindu.ni and G.rtL'.jasekaro.n, 'I:ecays of Wand Z
in the broken colour modeL! , Pr errana G<± 423(1985).
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WORKSHOPS

CONDUCTEDIN THE INSTITUTE

A wor-kshop on "Recerrt developments in Theoretical Nuclear

Phy s Los " was conducted in the Institute from 1st May 1985 to

9th May 1985, in \',ihich many members of the Institute and many

from out.s i de par-t.i.c rcat ed , '.

_0 .• - Grants were received for the conduct of the

'v'lorkrohop anu ror pub Li.sh i.ng the pr-oceed.i.ngs from Department of

Atomic Erier-gy, Bombay, Depar-t.merrt of Science and Technology,

Delhi and Indian National Science Academy, Delhi.

wor-kshop on superstrings VIas conducted in the Institute of

Mathematical Sciences from 14th November 1985 to 20th November 1985.

Many members of the Institute and a few physicists from other

ins ti tutior.s participated in the Workshop.

DOCTORALS

Prem Kumar:Yesudian got P.~l.D. under the gu i danee of

Dr-.R. Parthasarathy for his thesis HNeutrino Neutral current

reactions in light nuc.Le.i n ,

LECTURESOUTSIDETHE INSTITUTE
(including visits and conferences)

Dr. Kr-Lshnaswami Alledi rE;turned from the University of Hawa.i I in
Honolulu in June 1985. Ee gave lectures on l\'Ioebius function
in the University of Madras Ln August 19850

Dr. Hemant Bhate gave a colloquium talk in Tata Institute of
Fundamental Research, Bombay in February 1986.

Dr.S. Chaturvedi delivered a talk ill the Workshop on Random walks
held at T.l.F.R. Bombay,
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Dr.G.D. Date participated in the T.LF.R. Winter School
(25tl1 January to 5th February 1986) in theoretical
physics held at Panchagani and gave a talk on nBosonization
in t·,vo d.irnensLons and epp.l i.cat.i ons"

IvIaril:J2.11agave a course of lectures on "Groups and
relativityH and "s.imp.Lec t i c geometry with applications to
mechanics and quant.Ls at.i.ons pr-obLem" in Aligarh l\1uslim University.

Dr-,G. Rajasekaran : Gave a ser-Lo s of lectures on "Composite NodeLs "

in the SummerSchool on Theoretical High Energy Physics organized
by Department of Science and Technology and held at I.I.Sc.
Bangalore in April 1985
- C"levea series of lectures on "Bu.iLd.i.ng up the Standard Model
of High Energy Physics'! in the UGCInstructional Conference on
Gravitation, Gaue;eTheory and Early Universe held at I.I.Sc.,
Bangalore in June 1985.
«-Par-t i.c.tpeted and gaVE:a series of lectures on "Super-st.r-Lng

Field 'I'h oor-y" in the informal Workshop on Superstrings, at the
Centre for Theoretical Studies, I.I.Sc., Bangalore in Sept. 198~i.
~ Participated in the 51st Annual ~lecting of the. Indian Academy
of Science at Madur-a.i.e-Kamr-aj University in November 1985.
-~ Participated in the National Seminar on Sixty Years of
Quantum Mcch2.nics held at Santiniketan in Nov. 1985 and gave
an invited talk on ';Recent Deve.Lopmerrt s in High Energy Fhysics
and their repercussions on the future of QuantumMechanics".

- Participated in the Symposiumon "Curr-errt Trends in Pnys.i cs"
held at Institute of Physics, Bhubaneswar- in Feb. 1986 and gave
an invited talk entitled HvJhySuper[;-;trings?1I

- Participated in the uee Workshop on Gravitation, Particle
Physics and Cosmology held at Un.tvcr-si ty of tladras in Feb. 1986.

,
,.Dr.S.D. Rindani visited the International Cerrt.r-efor Theoretical

Physics, Trieste, It[lly from Ll-thJune to 7th August 1986 and
attended a \lorkshop on High Energy Physics and Cosmology
during this period.
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Santh:;.nnm gave lectures in Presidency College as well as
in AnnamaLai University. He also visited Tata Institute of
Fundnmorxt.a'L Research, Bombay ror a month and Gave two lectures
theY'(~. He also gave lectures On Ihth International Conference
on Group 'th cor-e t Lce.L methods in Fhysics. He del Ivor-ed talks
in the National Conference tlSpecial functions Ii at Gorakhpur
and in iiRecent trends in theoretical pny s i.cs" held at the
Institute.

Dr,I-I.S. Sharatchandra vi sLt.ed Saha Institute, Calcutta from
4th December to 12th December-1985 where he g~ gave three
Seminars and. one coLl.oqu i.um, HG also par-t Lci.pa'ted in the
Workshop in Scattering theori0s held at Centre for Thcoret1cal
Studies, BangaLor-o1 in September 1985. He gave 2. talk at
!1Tropical meeting on Quark gluon Plasmali held at V.E.C. Centr0s

Calcutta.

A. Shnnti participated in the National Symposium on Solid state
physics conducted by Department of At.om i c Energy held at Nagpur'
from 27th December to 30th December 1985 and gave two lectures.

:r.R. Simon delivered lectures in the National Seminar on "Applications
of group theory to Physi.ccL pr'obLems" ~ held in Waltair in
Jcmuary 1986~ the symposium on nSymmetries in Science II", held
in CarbondalC:1 Illinois in March 1986 as well as in the HRecent
developments in Theoretical PhysLcs " heLd at the George Sudarshan
Centre for Phys.ics arid Computer Science, C.I'-I.:5. College, Kottayam
in September 1985. He: also Lcctur-cd at the foI Lowi.nginstitutes.
a ) Southern Illinois University, Carbondale, USA
b) University of Arkans as ~ Fe ye tte vdLl.e
c) University of MaryLand, Col.Leg« Par k , USA
d) Polytechnic Ins t i tute-: of NeVI York, Brooklyn, USA
0) I.I.T. Madras.
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Dr.K. Sr-Ln.i.vasa Rao gave a talk and chaired a session at the
National Symposium on spc:cial functions and their applications
held at Gorakhpur in filarch9 ~986.

He a.Lso lectured at the following institutes:
a) Gorakhpur University, Gorakhpur
b) Un i.vor-sLty of Delhi, Delhi
c) Meenc'.kshi College for ~'!omen,I·1adras
d) Holy Cross College, Nagercoil
e) Presidency College, Madras
f) Iridi.an Pharmaceuticals Limited, Rishikesh
g) George Sudarshan Centre for Physics and Computer Sciences,

C.M.S. College, Kottayam, Keralu
He also participated and lectured in the IIOne week with a
Scientist pr-ogr-cmmo " (Professor E. C.G. Sudar shnn being the
Scientist) held at the George Sudarshan Centre for Physics
and Computer Science, C.M.S. College, Kottayam.

Dr.K.R. Unni gave a series of lectures on Harmonic analysis 8.t
Vikram University, Ujjain in January. He participated in the
symposilli~ in Mathematics in connection with the Silver Jubilee
of 1.1.T. Kanpu r , He al SO participated in the symposium on
Functional Analysis, Mysorc University in June 1985 and in the
symposium by Calcutta Mathematical Society in September 1985
in honour of M.Dutta.

Dr.R. Vasudevnn gave the lectures ot the Summer: School organised
by 'I'h cor-ct.Lce.l Phys i.cr department of University of Madras.
He also gave lectures on St.o chr- st.i.ctheory for the Summer School
organised by the Statistics Department of the University of Madras.

Dr.B.C.G.Sud:Olrshan visited a large number of in.stitutions in the
country as we Ll, 2.S abr oad and fiave lectures on various
topics.
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Pre-·Ph. D. LEVLLCOURSES(Physics)

'I'h(' Institute has started conducting pre-Ph. D. level

('curs(;s in Theoretical Physics and Mathematics.

The Physics courses have been div.ided into three levels:

Level A Foundation courses 1st year? 1st Semester

Level D Advunced Courses 1st year9 2nd Semester

Level C SpecLa.l.ised Topics 2nd year

The following subjects v/ere taught in the COurses ~

Level A 1) Classical Mechanics

2) Classical Electrodynamics

3) Statistical Mechanics

lj.) Quantum lVlechanics

LeveL B

5~ l\Iathematical Physics (including Numerical
methods and computation)

1) Condensed Hatter Physics

2) Nuclee.r Physics

3) High Energy Physics

4) Quantum Field Theory

5) Gravitation and Cosmology

Level A course s were started dur.ing thl~ third week of August 1985
and at the ratio of two lectures (each of go minutes duration) per
week about 30 lectures were t~iven in each subject. Level R courses
commenced during January 1986.

A special feature of 'thi.s program was that the lecturers' included
besides the staff 0 f the Institute, the faculty members from the
Department of Theoretical Phy s i.cs , lVladras University (Prof.P .IvI.11athevls
and Dr s Radha Balakrishnan) and the Physics and Mathematics Departments
of 1.1.1'. I1adras (Prof.V. Balakrishnan and Dr.S.G. Kama'thsj The
courses were attended by 'tbe Junior Rcscar-ch Fellows of the Institute
as well as Ph. D. students from 1·1r::lC.irasDniversity and 1. 1. T. Nadras ,
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Pre -Ph. D. LEVEL COURSES(Ivl3.thematics )

kx: extensive co ur s e 0 f lectures wer-e given both by
Academic rftembers of the Institute and Visitors

(Prof. Kalyan IvIukherjee$ Prof. S.R.S.Varadan~ Prof.R,Hotta

and Prof. Ravi Kultkarni) on the following tOi.)ics·~ ., l

1. Algebraic curves and Jacobians

2. Differential I1anlfolds

3. AnaLyt ic Numb er' 'I'n eor-y (Turan-Kubilius inequality)

4. Algebraic Number Theory (Class - field theory)

5. Lie aLgcbr-as and Lie groups

6. D-modules

7. Geo['letry 0 f curves

8. Algebraic Topology

9. Spectral 'Chpory

10. Classical Hrrmoni.c Analysis
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LIBRARY

During the reporting period (1985-86) 1133 books and bound
volumes of periodicals were added to the Library.

One notable feature during the period was that the National
Board for Higher Ivlathematicshas recognised the Library of the
Institute of I"bthE:maticalSciences, as a Regional Library vIith
financial support. This will cater to the needs of the
Mathematicians in the Southern Region. Many back volumes of
Hathematics Journo.ls were added under this scheme and we hope
to acquire more in the near future.

COHPUTEl1
An IBM - R..: /AT Computer (512 KB Memory i 20 MB Winchester

drivel 1.2 riflEfloppy dr-Lve and 360 KB floppy drive) was
gifted to the Institute in January 1986 by Alexander Von
Humboldt foundation.
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VISITORS
t.oril 1985~;;.!L~,~_~-. __ •.~~

r. H.S. Sharatcho.ndra, Univ. of Maryland, USA
Dr.T.S. Balasubro.manian, Banaras Hindu University, Varanasi
Dr.Rohini Godbole, University of Bombo.y, Bcmbay
Dr.Alladi Sitaram, Stat-No.th. Indio.n Statistical Institute, Calcutta
Br.S. Lokanathan, University of Rajasthan, Jaipur
Dr.T.W.B. Kibble, Imperial College', London, U.K.

Dr.R. Simon, American College, NadurcL

Dr.S.R.S. Varadhan, Courant Institute, New York University, USA
Dr.K.S. Narain, Rutherford Appleton Laborcb.tory,U.K.
Dr.R. Ramachandr-an , Indian Institute of Technology, Kanpur
Dr.Sumit Ranjan Das, Fermilab, USA

Dr.Haridc.s Banerjee, Soha Institute, Calcutta

Dr.A.P. Ba Lachandr-an , Syracuse Un.i.ve r-s Lt.y , USA
Dr.Vinaya Joshi, University of Jammu.
Dr.T. Padmanabh.rn , TatG Institute of Fundamental Resenr'ch , Bombay
Dr.fv'Iena.2s,France
Mr.K.R. No.rayanan, Minister of state (Planning) , New Delhi
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Dr.J. Chnkr-abar t.L ~ 1.S. I. CaLcut.t.a

Mr.S.P. Innmdhar, Research Scholar, TIFR, Bombay
Mr.A.J. Paremeswaran, Research Scholar, TIFRs Bombay
Dr.V.J. Menon~ Bh¥atas lIDinduUnlversity, Varanasi
Dr.R.A. Gustc:fson~ Texas A and ]\'! University, USA
Dr.N. Noh anakumar , Tata Institute of Fundrunental Research, Bombay
Dr s Rav i,Kulkarni, Irid.i.anaUnivc.rsity, Bloomington, USA
Dr.I"lichaelWfuldschmidt~ Insti tut Henri POincare, Paris
Dr.V.S. Varadarajan, UCLA, U.S.ri.
Dr.V. Lakshm tbai , Texas A and 1'<1 University, USA
Dr.K. Varadarajan, University of Calgary, Canada
Dr.R.S. Chakravarti, Cochin University, Cochin.

Dr.K.B. Sinha, I.S.I. Delhi
Dr.A. Mukherjee, I.I.T. Kanpur
Dr.T.R. Rmnadas, Tata Institute of Fundamental Research, Bombay

Saha
Dr. Sibe,ji Rah a ,LInstitutP. 0 f Nuclear Physics, Calcutta
Dr.Bindu Bumbah, University of Madras, Madras.
Dr.N. Shankar, University of Texas at Austin

October ~5

Dr. Bhaskar Datta, Irid.l.anInstitute of Astrophysic03, Bangalore
Dr. Rohini M. Godbole, University of Bomba.y, Bombay.
Dr. aal'lulBasu, University of Delhi, Delhi.
Dr. R. Ramanathan, University of Delhi, Delhi.
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Nov8mber 1981-

Dr. Jugjit Singh, DeThi
Dr. TvI. Jutila, University of Turku, Finland
Dr. P.K. l\'1itter,Universite Pierre of Marie Curie, Paris, France
Dr. S .N. Mahajan, Fhysical Research Laboratory, Ahmedabad
Dr.S. R~mQnathnn, Tata ~lstitute of Fundamental Research, Bombay
Dr. B. Srir;lm Sh3.stry, T8.ta Institute of Fundamcrrta'L Research, Bombay
Dr.M.S. R.aghunathan, Tata Institute of Fundamental Research, Bombay
Dr.H.D. Scadron, CTS, Indian Institute of Science, Bangalore
Dr. Gordon Shaw, UCLA, California, U.S.A..
~1s. Neelima Gupta, Univorsi ty of Pune , Pune
Dr. Utpal Sarkar, University of Texas at Austin, USA

Decemb er 1985

Dr. P.S. Thiagarajan, ~arhus University, Denmark
Dr. K.K. Mukherjee, Indian Statistical Institute, New'DeThi
Dr. P.K. NaThotra, Tata Institute of Fundamental Research, Bombay
Dr. Sagun Chanillo, Ohio State University, OSA
Dr.J.M. Field, DESY, Harabung, Germany
Dr.T.S. Radhakrishnan, Indira Gandhi Centre for Atomic Res ear-cg,

Kalpakkam
Dr. Hermann Bondi, Kinp,ls College, University of London/

Master of Ch-rr-ch Ll.L College, Cambridge
Dr. Hhama Srinivasan, University of IllinOis, Chicago, USA
Dr. S. Kumar-esan , Te,ta Institute of Fundamental Resear-ch, Bombay
Dr. Ryoshi Ho'tta , J.V12thems.tic2.1Institute, Tohoku University, Sendai,

JAPAN
Mr. Kamal Lodaya , TO.tG Institute 0 f Fundamerrt.aL Research, Bombay
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Dr. Pierre Jean Laurant, TIMAA, France
Dr. A.P. BnlRchandran, Syracuse University, USA
Dr. R. Kannan, Carnegie M8llon University, USA
Dr. M.J. Beckman, Technical University, Munich, West Germnny
Dr,. C.A. Hurst , University of .Adelaide, South AustrC\.lia
Dr. J.G. Po.ti, Univorsity of'Maryland, USA
Dr. Tong Chaon, Yonsei University, Seoul, Korea
Dr. A. Martin, CERN, Geneva, Switzerland
Dr. Vladbnirov, Academician, USSR
Dy,- . Victor Kac, Nassachusetts Institute of Technology, Cambridge, USA

Dr. R. Weissauer, Mathematik, Universitat Heidelberg, W.Germnny
Dr, Claudio Procesi, Math81l18.t.ik,University of Rome, Italy.
Dr. Ram0sh Kaul, CTS, Indian Institute of'Science, B3,.ngalore
Dr. J.".K. Kapoor, University of Hyder abad
Ms. V. Saraowathi, University of hlberta, Edmonton, Canada
Dr. J.S. Fedorchenko, Kiev University, USSR
Dr. John Hagalin, Maharishi Interno.tiono.lUniversity, Fairfield,

IOWA, U.S.A.
Dr. B.H. Udgaonkar, Tate. Institute of Fundamento.l Research, Bombay
Dr.Y.I. Zaparovanny, Patrice LlliJumbaPeoples Friendship University,

Moscow.
Dr. S. Kichennasamy, Institut Henri POincare, Univcrsite De Paris VI,

Paris, France.
Dr. Satyanand Kichcnassamy, Ecole Norrna Le Superieure, Paris, France
Dr. Marchuk, Steklov Institute, U.S.S.R.

I
f!I<g'9h...-198~

Dr. Prabir Roy, Tata Institute of Fundamerrta'l. Research, Bombay
Dr. Taqdc-:rHussain, Ncf-1astorUnfver-s ity, Cmlade
Dr • .h.frnsAbbas, Institute for Kern Pnysik, Technische Hochschuli,

VI. Gc:nnany.


