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Introduction

n)

This annual report of the academic activities of the
Institute of lMathematical Sciences covers roughly the period
hpril 1985 - March 1986, During this period the Institute
underwent a major growth. The staff slIrength as well as the
nuniber of pre-doctoral and post-doctoral fellows registered
a substantial increase. Consequently the tempo of activity
rose to a new height, as is evidenced by the increase in the
nunmber of publications for instance,

fmong the highlights of achievement during this period,
mertion must be made of the complete solution of Waring's
problem which is a 200-year old probleimn in Number Theory.
This breakthrough was achieved by Dr.R.Balasubramaniam of the
Institute of Mathematical Sciences in association with two
Frepneh mathematicians, Ur,Jean = Marc Deshadillers and

Dr.Francois Dress.

G.Rajasekaran
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AWARDS AND HONOURS

Professor E,C,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 Theorv of Sudarshan and
Marshak,

Professor C.,S., Seshadri was awarded the Srinivasa
Raménujan Medel for the year 1985 by the Indirn 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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RESEARCH IN MATHEMATICS

The standard monomial theory gives not only a eanonical
basis of the irreducible representations of the classical
groups and some qualitative properties of the Schubert
varieties (c.g. these varieties are arithmetieally
Cohen-Macaulay), but also gives that certain cglbnical
degenerations of these varieties are Cohen-Maeaulay. This
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 investigated. For single elcments a € A, b € B of
unital Branch algebra, ' :m the convex hull of V(a, b) is known
to be the convex hull of V(a) U V(b) . This was generélised to
n-ﬁxﬂple of elements; It is known for a single element a € A in
o ¢  algebra, a is normaloidifs fhe¥l o = SR
It is proved that this does not hold for n-tuples

The Waring's conjecture was completely settleds A short procf
and improvements of a few results of Erdts et.al was given .©9n
additive number theory. The study of thelgwgf bound for the meax
square ¢f Dirichlet serics and its applications to the«dR. result
in the Zeta function thecry was continuedy certain arithmetie
functions (iike the number of integers n with nd(n) & N, the
complement -1 0f a set of squares the gap between square full
integers and the question whether two sets of consccutive integers
can have the same prime factors) were investigatéd.

An Erdos - Kac theorem for integers without-%%isgrime faetors

was investigated ! General qucstions about "Multiple functions
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and Brun's sieve' was diécusseanoments of additive functions
was explored in its full generalityy Some epplications of

Sieve methods to probabilistic number theory was discusseds

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 everywhere in recent times. They
have also been an important field of activity in the Institute.
The string theory obtained as a natural generalization of the
relativistic spinning top to 141 dimensions has been
constructed and quantized. Symmetry properties of the quantum
levels of the string, especially the massive sector are being
studied, with emphasis on improper tggnsformations, parity,
charge conjugation and time reversai for uncompactified and
compactified string thecries. In order to make contact with the
real world the compactification of high dimensional string theories
to four dimensions and the consequent states and inteéractions
| have to be examined. The possibility of compactification of strings on
six dimensional coset spaces preserving supersymmetry in the
presence of gaugino condensation has been pointed out. The role
of discrete symmetries in obtaining 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 from string'theories. A theoretical
understanding of the existence of light Dirac neutrinos has been
sought in unified models, with certain global leptonic symmetries,
consistent with phenomenology in the quark as well as the lepton

sector. The mechanisms by which supersymmetric theories
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could incorporate Dirac ncutrinos have alsc been suggested.
Higher dimensional th.orics % 1la Kaluza and Klein

incorﬁorate in then gravitational as wcll as gauge interactions.
L detailed study of such theories has been made in various
contextss Quontun intcerference e¢frfects for a charged particle
in an electreomagnetic and gravitational field have been worked
outs The possibility of using genceral conformal factors

in the metric of the higher-dimensioncl space to obtain vanishing
cosnological constant has been studied. An 82 non~linear
signma model is shown to induce compactification of a six-dimensional

theory to M* x &2

without ncking the gauge fields massive. That
the Kaluze-Klein procedure mey be used to obtain massive theories
with U gauge inveriance, was illustrated in the case of the
spin 3/2 field, where the resultant interacting gauge~invariant
theory was shown to avoid the Velo-Zwanziger problem of non-causal
propagation riodes.

A non~perturbative approach to the study of non~Abelian
gaugc theories has been through lattice gauge theories. Evidence
has bcen found from existing Monte-Carlo data that moncpole
condensation 'is responsible fcr confinement in non-Abelian

gauge theories and the interpretation and implications are being
studicd.

Again in the context of fundamental interactions of gquarks,

n relativistic model of permanently bound mesons and baryons has

een set up and its implications for the spectrum and int.ractions

re being studied.:



The guestion of the charge of the quarks, which has not

cen settled,has been addressed in the context of a gauge theory.
in cupirical test of the quark charges in the process
p ¥YX has been proposed, which can distinguish between

ractional and integer~charge quark models,

The problem of chirol symmetry is important in sub-component
cls for quarks and leptons. It has been argued that super-
gravity theories coupled to vector=like supersymmetric gauge
heories with massless matter fields have supersymmetry and chireal
yrmetry breaking patterns that are useful for construction of

ealistic preon models.
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NUCLLar PHYSICS

The work inbthe field of quantum theory of angular
mementum was continued and the following results were obtaineds

E.
The sets of 4 5(1)5

obtained for the Racah coefficient, were
shown to be related to one another throcugh the reversal of
series, The polynomial or non-trivial zeros of the 3-Jj and
. the 6~ coefficients were classified according to their degree
- and for the majority of these = polynomial zeros of degree
one - a singlc closed form expression¢ (1 = %x,y P 0,1 )
was obtained. An algorithm to generate the polynomial zeros
of degree one of the Racah coefficient based on the solution
{ provided by Brahmagupta in the 6th Century A,D., for the
Diophantine equation « Xy ='F?* *’Yy + ¢ s wWas proposed, A
three=term recurrence raelation has been derived for the Racah
coefficients based on a sct of orthogonal polynomials, called
'Racah polynomials, that generalize these coefficients. This
three-term recurrence relation has been shown to be also
derivable from the Biedenharn - Llliott identity.

Neutrino induced neutral=-current intcractions on certain
isoscalar nuclear states has bien studied, Predictions have
| been made for the cross sections und a clecan way of studying

fisospin mixing haz been pointed out.
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STOCHASTIC QUANTIZATION

The main thrust of the work on Stochastic Quantization
had been to prove renormalizability of stochastically quantized
field theories. This programme has been completcd for scalar
@h theory and scalar electrodynamics, Ward-Takahashi identities
for non=-cbelian gauge fields have also been derived which would

be useful in proving the renormalizability for this theory.

CONDENS=D MATTeR PHYSICS

A non=-linear evolution equation for the order parameter
'in superfield Mie is derived using a pseudospin model for a

system of hard-core bosons with nearest neighbour attraction,
iThe spin coherent states are used to take care of the
condensation. When we go to the continwum limit the results
lead to a non-trivial spatial dependence of the vorticity. Ve
can also find & periodic travelling wave solution with velocity=
dependent amplitude for the condensate density. For certain
values of thce parameters domain=-wall structure for this quantity
can also be found. Some features of the AHe film can also be
arrived at.

QUANIUM OPTICS

Polarizatidn propertics of laser beams with Gaussian
rofile have been studied and it has been shown that thc beam
ecessarily has a cross-polarization ccmponent and a component
long the beam axis in addition to the principal, polarization
omportent, 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
have been completcely classified. The problem of smoothed (non=-
hegative) Wigner distributions has been studied within the
ramework of dynamical maps, and it has been shown that not
cvery Wigner distribution can be used as aAsmoothing Kernel.
Feussian Wigner distributions in finite dimensional phase-space
have been completely characterised, The advantage of using

Pigner distribution technique in problems involving the

gueezed states has been demonstrated and the squeezing and
Pntibunching properties of logarithmic states of the radiation
icld analysed.
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The 0(4) algebra of the hydrogen atom has been made use
of to define the squeezed coherent states of tlie hydrogen atom.
The hydrogen atom in such a squeezed state has more energy
than given by the usual Bonr formula, The bunching and anti-
bunching properties of various coherent states (including the
gencralized coherent states) have been analysed, It has been
found that the counting distribution of the squeezed coherent
states could be made use of to describe the hadronic multi-
plicity distributions.

STATISTICAL MuCHANICS AND STOCHASTIC PROCESSLS

The study of first passage times of a stochastic model of
a finitc dam with random inputs and outputs while the releese
is deterministic is carrciced in deteail. Closed solutions for
the Laplace transfiorm 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 emvironmental 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 relatces to the work done in the distribution
of photons in a cavity and the number of counts in the detector
where non=-Markovian features are introduced. The cavity
photons are assumecd to intcract with the atoms of the detector
via a twe-stage process, he cavity photons are modelled as
usual as a population process, he memory effects due to the
two=stage model results in the depletion of the bunching., The
evolution of the cavity radiation is examined by visualising
the production process by photons which will contribute to
the population growth in an age dependent manner, The
. Bellman-Harris process is an appropriate description and the
 spontaneous emission is taken as an immigration
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process, The results duc to this nea-Markey mnodel of
evolution is compared with the usual Shepherd: nodel both at
finite times and at equilibrium. 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 equilibrium
from the distant past. However when the detector is introduced
at the time origin the probability of the nonitored photons at
finite tine t 1is naturaily different from the equilibrium model.
The effect ¢f introducing the detector is studied after infinite
time and the approach tc equilibriun is analysed.

Higher =-order spin -~ spin correlations have been studied
in the two =~ dimensional Ising model.,
The approach to equilibrium of a quantum system in a heat

‘bath with a memory - dependent dissipative force has been

studied.
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MATHEMATICS

PUBLICATIONS IN JOURNALS

Alladi Krishnaswami - Moments of Additive functions and the
* sequence of shifted primes, Pacific J. Meth., Ernst Straus
Memorial Volume, June (1985), p.261-275

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

Balasubremanian, R. & K, Ramachandra

Progress towards a conjecture on the mean value of Titchmarsh
series = III Acta Arithmetica ALV (1986) (309 - 318)

Balasubramanian, R, & K, Ramachandra

The proof that certain functions are entire, Math. Teacher (India)
Vol.21 (1985), page 7

Balasubramanien, R. J.M. Deshouillers and F, Dress

Problems de Waring Four les bicarres Comptus. Randus CR Acad.
Paris, 303 (1986), '(lss5 - 188)

Muthuramalingam, Pl * Addendum to Existence of the wave operators
in long range scattering * The case of parabolic opereators,
Journal of the Faculty of Science, Univ, of Tokyo, Sect.lA

Maths. Vol,33, No.3 (1986)
‘Seshadri, C.S. % Introduction to the thecory of Standard Monomials
Brandeis Lecturc Notcs 4, Junc 1985,

Seshadri, C,S. ¢ Srinivasa Ramanujan 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,100, May 1986, p.462=-557,
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MATHEMATICS

PAPERS IN THE COURSE OF PUBLICATION AND
PREPRINTS

Alladi, Krishnaswami = An Erdos-Kac Theoren for integers without
large prime factors, accepted for publication in Acta Arithmetica,
Paul Erdos 75th birthday issue, to appear March 1988

Alladi Krisknasweni - Multiplicative functions and Bmin's sieve
(preprint)

Balasubramnanian, R. = A note on a theorem of Erdos, Squozy and Sos-
(to appear in Vol,48 of Acta Arithmetica)

Balasubremanian, R. - Qn the additive completion of squares
(to appear in Jour. MNumber Theory)

Balasubramanian, R. - (with K. Ramochandra) ¢ On the freguency of
Titchmarsh's phenomenon for ;!(S) - Proc, of Indian Acad.Sciences

 Balasubramanian, R, - (with K, Ramachandra) ¢ On the number of
 integers n such that nd(n) <;N (preprint)

‘Balasubramanian, R. - (with K. Ramachandra) : On square full integers
Prefrln %
Balasubramanian, R, - (with K, Ramachandra and M.V, Subbarao

On the crror function in the asymptotic formula for the counting
function of k full numbers (accepted in Acta Arithmetica)

Balasubramanian, R. - (with T.N, Shorey and M., Waldschmidt)
On the maximal length of two scqguences of consecutive integers

with the same primc divisors ({preprint)

Hemant Bhate - Discrete Scattering Theory - to appear in
J. of Diff. bqgtns., 1986



‘Unni, K.,R, (with C. Puttamadaiah) - 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* Algebra - Tsukuba Journal of
Mathematics Vol.10, No,1, June 1986,
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B.Bambah and M.Venkata Satyanarayana, 'Sgueczed Coherent states
and hadronic multiplicity distribution', Prog. Theorctical
Physics (1<86). ‘

B.Bohr and G,Rajasekaran, 'Lurge-N gauge theory of loops and

‘ strings I' Phys. Rev. D32 1547(1985 ).

B.Bohr and G.Rajesekaran, 'Large-N gaugce thcory of loops and
strings II', Phys. Rev. D32 1553(1985 ).

S.Chaturvedi and K.Raghunathan, 'Relation between the Gelfand-
Levitan procedure and thc method of supersymmetric partners?',
J. Phys. A1Q 4775(1936).

D.Dicus, X.Tata and L.C.G.Sudarshan, ‘'Factorization Theoren
for decaying spinning particles', Phys. Lett. 154B 79(1985).

G.Date, M,Gunaydin, M.,Pcrnici, K.Pilch and P.,Van Nieuwenhuizen,
'A minimal covarient action for the free open spinning
string field theory', Phys. Lett. 171B 182(1986,.

T.R.Govindarajan, A,S.Joshipura, &DﬂﬂmwiamlmﬁmMW,
'"Supersymmetric compactification on coset spaces of ficld theory
limit of heterotic string,; Rev. Lett. 57 2483(1986).

T.R.Govindarajan, S.U.Rindani and M.Sivakunar, 'Dimensional
reduction and theories with massive gtuge fields,'
Phys. Rev. D32 454(1985).

T.Jayaraman, S.D.Rindani and G.Rajasekaran, 'Dircct photon
production in ete” collisions,' Phys. Reve. D32 1262(1985 ).

T.Jayaraman, S.D.Rindani and G.Rajasekaran, '1Iwo-photon
production in pp and pp collisicna) Phys. Reve. D33 672(1986).

T.Jayaramnan, S.D.Rindani end G.Rajasekasan, 'Validity of the
equivalent photon approximation for the production of massive ™
spin-l particle', Pramana 206 21(1936,.



£,5,Jzshipura, 'Fritzsch type quark matrices and Dirac neutrino
in.'SU(5)', Phys. Lett. 164B 333(1985 ).

A.S.Joshipura and U, Sarkar, 'Phencnenologically consistent
discrete symmetrizs in superstring thecries'; Phys. Rev,
Lett. 57 33(1986).

A.S.Joshipura, A.Mukherjee and S.K.Soni, 'Exact potential
ninimization for a supergravity model', Prcmana 27, 5C7(1986).

S.Lakshmibola, S.D.Rindani and G.rRoajasekaran, 'Decays of W and Z
in the broken cclour model!, Praonana 24 423(1985).

S.Lakshnibala, S,Pakvasa, @nd G.Rajasekaran, 'p§ W /Xas a
test of the quark ch&rgesl Modern rhysics Lett. AL 277(1986).

3.Lakshnibala and G,Rajasekeran, '‘Higgs couplings in the integer
charge quark model', Pramana 27 371(1986).

M.H.Mahran and M.Venkata Satyanarayana, 'Bunching and antibun-
ching properties of various coherent states of the radiation
field!', Phys. Rev. 34A(1986),.

R.b.bMarshak and E.C.G.Sudarshan, 'Origin of the Uniwersal V-A
theory', in the proceedings of the int. conference on 50 yeers
of weak interactions Racine, Wisconsin(1985).

N.Mukunda, R.Simon and £.C.Ge.Sudarshan, 'Gaussian Maxewell
beans', J. Opt. Soc. Ann., A4 536(1986).

N.Mukunda, R,Sinon and E.C.G.oudarshen, 'Realization of first
crder optical systems using thin lcnscst', Optica Acta 22
855(1985).

N.Mukunda, R.Simon and E.C.G.Sudearshan, 'Fouricr optics for the

Maxewell ficld formalism and applications', Journal of Optical
Soc, of Amcrica A2 416(198%5).

R.Parthesarathy and C.Prexkumar Yesudian, 'Neutrino neutral
e s . 12, . y -
currcint isoscalar excitations in C-isospin nixing II!
Anns. ©f Phys. (N.Y.) 167 99(1986).
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R.Parthascrathy, G.Rajasckaran and R.Vasudevan, ‘'Quantum inter-
fercnee cifects in a five dimensional Kaluza-Kiein theory!',
Classical and quantum gravity (V.W.; 3 425(1986).

R.Parthasirathy, and V.oSrinivasan, 'Spectral asymmetry of Dirac
Hamiltonian in a five dincnsional Keluza-Klein theory!,
Premana 26 477(1986).

K.Raghunathan and T.S.3anthanan, ‘Supersymmctric guantum
1
mcchanics and thoe phase problem of the harmonic oscillator,
Phys. Rev. D. June 15, 1986.

G.Rajasckeran, V.Srinivasan ana M,S.3ri Ran, 'ficlds with

vanishing colour-currents', Pramann 24 435(1985).

G.Rajasekaran in Rccent advances in Theorctical Physics (World
Scicntific) ed. R.Ramachandran, 'What is the next step after
clectrowcak unification?'y p.89-144(1985).

V.Rajeswari and K.Srinivase Rao, 'Classlfieation of the pclyno-

nial zeros of the 3-~3 and the 6-J ccefficicnts!', Rev. Mex.
Fis. 31(1985).

V.Rajeswori and K.Srinivasa Rao, 'Saclschutzians and Racah
cocfficients', Int. J. Theo, Phys.(1985).

.

V.RaJeswari and K.Srinivasa Rac, 'An algorithm to generate the
polynomial zeros of degrec one of the Racah cocfficients!,
J.Phys. A, (1986).

S.U.Rindani and M. Sivakumer, 'Gauge invariant description of
massive higher spin particles by dimensional reduction',
Fhys. Rev. D32 3238(1985).

-

S.D.iindani and M.Sivakuuar,; 'Consistent theory of massive
spin-3/2 particlc with clectromagnctic end gravitational
interaction by Kaluza~Klein reduction', J. Phys. Gl2, 1335(1986).

T.3.3anthanan, Proc. Nutional Conf. cn Recent Trendsin Theoretical
Physics ecd. K.dSrinivase Rac(l986) 'Sub-group rcduction of sone
. t
classical groups.

m

T.5.Santhanan, Froc. Netional Conf. on special functions and
applications, Gorakhpur(lS86, 'Matrix represcntation of
differcential opcrators and application to special functions't,
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T.oesantnanam, Proc. of l4th ICIMP wd.Y.M.Cho World Scicentific
(1986) 'Invariant Wave equations and indecomposable repre-
sentatioms?,

M.Venkate Setyanarayana, 'Squeezed coherent states of the

ce
hydrogen atom!' J. Phys. 418 1973(1986).

rmam g

il,Venkata Satyanarayana, 'A notc on the contraction of Lie
algcbrast', J. Phys. AL9(1980).

R.Simun, 'Generalized rays in statistical wave optics! 'Appli-~
cation to anisotropic Caussian Schell-wmodel beems!,
J. Opt. 14 92(1985).

R.,Simon . in symmetries in scicnce II ed. B.Gruber(Plenum. N,Y,
1986 ), 'Squeczed states and guadreatic Homiltonians: A Wigner
distribution approach?.

S.K.Srinivasan and R.Vasudevan, 'A non-Mairkovian model of
photodetection of cavity radiation' Opticel Acta 32 749(1935).

S.K.Srinivasan and R.Vasudevan, 'A non-Morkovian model of cavity
radiation and its detection', Optica acta 33 191(1986).

L S.K.Srinivasan and K.Vasudevan, ‘'Approach o equilibrium of

single mode cavity radiation', J. Math. Anal. and appli.
118(1.986).

' K.Srinivesa Rav, 'An identity satisfied for the harmonic

oscillator brackets', Int. J. Theor. Phys. (1985).

K.Srinivasa Rao} 'The IRM; an overvicw! in workshop on ‘'Recent
developments in theoretical nuclear physics' Macmillan
(India) Ltd. (1986).

K.Srinivasa Rao, !Racah-iigner alzebra and gencralized hyper-
geonetric functions in National symposiwi on special
functions and their applications, Gorakhpur(1986).

{.Srinivasa Rao, 'Ir.5.Chandrasekhar: the Astrophysicist!
Physics Education 2 7(1935 ).

K.Srinivasa Rrac, 'A note on the classification of the zerovs of

angular momentunm coefficicats', J.M:ith. Physics, 26(1985)
2260,



Srinivasa Rao, 'Special topics in the guantum theory of
angular momentum', Pramana 24 15(1985).

E.C.G,Sudarshan, in progress in quantum field theory, ed.k.Ezawa
and S.Kamefuchi, 'Three perspective on light', Elsevier
Science Pub. 1986.

E.C.G.,Sudarshan and U.Yajnik, 'Zero energy modes, charge
conjugation and Fermion number', Phys. Rev, D33 1830(1986).

2 E.C.G.,Sudershan in Quantuwa Field Theory, ed.F.Mancini,

'Heirs to two worlds!', Elsevier Science Pub.{1986).

. E,C.C.S3udarshan, 'Light and group theory! in the proceedings of
" the symposium 'Syrmetries in Science II', Southern Illinois
Univ. Carbondale (1986).

R.Vasudevan and P.R.Vittal, 'Storage problems in continuous
time with random inputs, random outputs and deterministic
release' Appl. Math. and computation, 16 209(1985).
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5rlachandran, Marmo, Mukunde, Nilsson and £.C.G.3udarshan,

'Gauge and Lorentz Invariance'!

g

alachandran, Mermo, Mukunda, Nilsson and E.C.G.Sudarshan,

'Magnetic monopoles break Lorentz invariance'.

Radha Balakrishnan, Q.urldhdr and R.Vasudecvan, 'Non-linear
dynomics in supcrfluid Hb*'.

S.Chaturvedi, 'Regularization schemes for stochestic guantiza-
tiin,' to appear in Phys. Reve D.

S.Chaturvedi, A.K.Kapoor and V.Srinivasan, 'Vard Takahashi

identities for stochastictlly quantized gauge theorjes!.

S.Chaturvedi, A.K.Kapoor and V.Srinivasan, 'Bquivclence of
v 1
stochastic quantization ©o field theory froam supersymnetry.

S.Chaturvedi, A.K.Kapoor and Vebrinivasan, YA comaent on the
Greensite Hapern method for stabilizing bottomless action

theories?,

t S, Chaturvedi, A.K.Kapoor and V.Srinivasan, 'Renormalization of
an abclisn gauge theory in stochastic guantization'.

E M.Cvetic, J.C.Pati and H.S.Sharatchandra, 'Meeting certain

constraints in preonic theories within local supérsymactry’
ICTP preprint, IC/86/179 (submitted fur publication),

-

T;G.Datc, Y.Frishmon and J.Sonnenschein, 'The spectrum of multi-
flavour QCD in two dimensions', Weizmonn Inst. preprint
WIS-86/22/Junc PH.

R.A.Gustafson, T.S.5anthanam and K.Srinivasa Rao, 'Racah
Polynomials and the recurrence relation for Raocah
Coefficicents!', Journal of Physics~A(to appear).

I R.Jagann~than, R.Simon, W.C.G.S5udarshan and R.Vasudevan,
'Dynasical maps cnd saodoth phase space distribution functions
. . PP, - .

in quantun acchanics, Physics Lett. A(to appear).

T.R.Govindarajen, A.S.Joshipura, S.D.Rindani and V.Sarkar,
'Coset spaces &8 altcrnative to Caolabi-Yau spaces in the
presence of gdiugine coandensates' to appear in Journal of
Mod. Phys. A.
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A,5.Joshipura, 'Dirac neutrino from flavouwr mixing' Inst. of
Matih. Science Report No,IMsc., 85-005(1985 ).

A,5,.Joshipurs and Uosarkar, 'keonomic models for Dirac neutrinos

in Guts) Univ. of Texas Heport No.DOE-LZR 40200-68(1986;.

N.iukunda, R.Simon and &,C.G.Sudarshan, 'Cross-polarization in

laser boams'.

N.,ukunda, R.5imon and &.C.G.Sudarshan, ¥0n the orbits in the

Lic algevre cof some(Pseudo) orthogonal groups'.

N.Mukunda, R,Simon and &.C.G.5udarshan, Anisotropic Gaussian
Schell-Model beams: Passapge through optical systens and
associated invariantse.

T

T.5.Santhencm and K.Srinivasa kKao, 'A new recurrence formula
for the Racah Cocfficient!

A.Shanthi and R.Sridhar, '*enpcr ture dependence ©f the
structure factor of Liguid He s (to appear in Physica ).

H.S.Sharatchandra, 'Quark confining mechanism in QCDY I.M.Sc.,
preprint.

R.3ridher; 'Anomalous phonon Dispersion in liuuid HelIl
Phys. Reports - {to appe.r,.

R.S5imon, 'Mueller matrices and depolarization criteria’
to eppear in uptica Acta.

K.3Z7inivasa Rao, 'Parallelism in Computer Science! in Workshop
on 'Hathematics of Computer Algoritins! IMSc Report 111(1986).

~

E.C.G.budarshan, 'Unfolding, Fibre Bundles, Colour breaking
and Gauge invariance!,

E.C.G.Sudarshin, '‘Mid-Century Adventures in Particle Physics!
to be published in the proceedings cof the conference &t
Fecrmi lab. May 1-4, 1985,

E.C.G.boudarshan, ‘Quantum Measurements and dynamical maps!
contribution to Y.Neemans 60th birthday.

R.Vasudeven and P.R.Vittal, 'Some first passage time probl:ons
with restricted reserve and two cinponents of income'.
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M.Cvetic, J.C.P=ti and H.S.S3haratchandra, 'Towards 2 resolution
of certain dilemmas in preon dynamics through local
supersymmetry!.,

s , ) - o _ . - ‘
XTG.He, S,Pakvasa, G.Rajasekeran, w.D.Rindani, 'e’e ~»Y +2jets
as a test of guark charges!'.

A,S.Joshipura, A.Mukherjee and S.K.,30ni, 'Tree level breaking
of SU(<)XU{L, in general SUGRA theorics!.

R.Parthasarathy, R.Nagarajan and GeRajasekaran; 'Quantun
interference effects in a generciized Kaluza~Klein theory!,
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WORKSHOPS
CONDUCTED IN THE INSTITUTE

4 workshop on "Recent developments in Theoretical Nuclear
Physics® was conducted in the Institute from lst May 1985 to
9th May 1985, in which many members of the Institute and many
from cutside participated. = - ’

- rants were received for the conduct of the
Workshop and for publishing the procesdings from Department of
Atomic Energy, Bombay, Department of Science and Technology,
Delhi and Indien Nationel Science Academy; Delhi.

Workshop on superstrings was conducted in the Institute of
Mathematical Sciences from 1l&4th November 1985 to 20th November 1985.
Many members of the Institute and a few physicists from other

institutiors participated im the Workshop,

DOCTORALS_

Prem Kumar Yesudian got Ph.De. under the guidanee of

Dr+R. Parthasarathy for his thesis "Neutrino Neutral current
reactions in 1light nuclei®.

LECTURLS OUTSIDE THE INSTITUTE

(including visits and conferences)
Dr.Krishnaswani Alladi returned from the University of Hawaii in

Honoluiu in June 1985. Fe gave lectures on Moebhius function
in the University of Madras in August 1985.

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

Dr.S. Chaturvedi delivered a talk im the Workshop on Random walks
held at Tel.F.R. Bombay.
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Dr«Ge.D. Date participated in the T.l.F.R. Winter School
(25th January to 5th February 1986) in theoretical
physics held at Panchaegani and gave a talk on "Bosonization
in two dimensions and applications®

Dr.K.H. Mariwalla gave a course of lectures on "Groups and
: relativity” and "simplectic geometry with applications to
mechanics and quantisations problem® in Aligarh Muslim University.

' BesCe Rajasekaran * Gave a series of lectures on "Composite Models¥

| in the Summer School on Theorctical High Energy Physics organized
by Department of Science and Technology and held at I.I.Sce.
Bangalore in April 1985

- Gave a series of lectures on "Building up the Standard Model
of High Energy Physics" in the UGC Instructional Conference on
Gravitation, Gauge Theory and Early Universe held at I.I.Sc.,
Bangalore in June 1985.

--Participated and gave a series of lectures on "Superstring
Field Theory" in the informal. Workshop on Superstrings, at the
Centrc for Theoretical Studies, I.I.Sc., Bangalore in Sept. 1985,
~-Participated in the 51lst Annual Mecting of the.Indian Academy
of Scicnce at Madurai-Kamraj University in November 1985.

-~ Participated in the National Seminar on Sixty Years of
Quantum Mechanics held at Santiniketan in Nov. 1985 and gave

an invited talk on "Recent Developments in High Energy Physics
and their repercussions on the future of Quantum Mechanics.

-~ Participated in the Symposium on YCurrent Trends in Physics®
held at Institute of Physics, Bhubaneswar in Feb. 1986 znd gave
an invited talk entitled "Why Superstrings?”

— Participated in the UGC Workshop on Gravitation, Particle
Physics and Cosmology held at University of Madras in Felye 1986.

:Dr.S.D. Rindani visited the International Centre for Theoretical
Pnysics, Tricste, Itely from 4th June to 7th August 1986 and
attended a Workshop on High Energy Physics and Cosmology
during this period.



 Dr.TeSe Santhonam  gave lectures in Presidency College as well as

. in Annamal=2i Universitys He also visited Tata Institute of
Fundamental Research, Boibay for a month and gave two lectures
there. He also gave lectures on 1/4th International Conference
on Group theoretical methods in Physicse. He delivered talks
in the National Conference “Special functions ¥ at Gorakhpur
and in “Recent trends in thcorcetical physics® held at the
Institute.

;DF1H05- Sharatchandra visited Saha Institute, Calcutta from

: Lth December to 12th December 1985 where he gx gave three
seminars and one colloguiume. He also participated in the
Workshop in Scattering theories held at Centre for Theoretical
Studies, Bangalore, in September 1985. He gave a talk at
"Tropical meeting on Quark gluon Plasma® held at V.E.C. Centre;
Calcuttae.

Ms. A. Shanti participated in the National Symposium on Solid state
physics conducted by Departmcnt of Atomic Energy held at Nagpur
from 27th December to 30th December 1985 and gave two lecturese

kr.R. Simon delivered lectures in the National Scminar on "Applications
: of group theory to Physical problems™, held in Waltair in

January 1986, the symposium on #Symmetries in Science II", held
in Carbondalc, Illincis in March 1986 as well as in the "Recent
developments in Theoretical Physics® held at the George Sudarshan
Centre for Physics and Computer Science, C.M.S. Collegc, Kottayam
in September 1985+ He also lectured at the following institutcs.
a) Southern Illinois University, Carbondale, USA

b) University of Arkansas, Feyetteville

¢) Univcrsity of Maryland, Collegce Park, USA

d) Polytechnic Institute of New York, Brooklyn, USA

¢) I.I.T. Madras.



Dre+K. Srinivasa Rao gave a talk and chaired 2 session at the

National Symposium on special functions and their applications
held at Gorakhpur in March, 1986,

He also lectured at the following institutes

a) Gorakhpur University, Gorakhpur

b) University of Delhi, Delhi

¢) Mecnokshi College for Women, Madras

d) Holy Cross Collcge, Nagercoil

e) Presidency College, Madras

f) Indian Pharmacecuticals Limited, Rishikesh

g) George Sudarshan Centre for Paysics and Conputer Sciences,
C.MeSe College, Kottayam, Kerala

He also participated and lectured in the "Onc week with a

Scientist progromme® (Professor E.C.G. Sudarshan 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 at
Vikram University, Ujjain in January. He participated in the
sympesium in Mathematics in connection with the Silver Jubilee
cf I.I1.T« Kanpure. He also participated in the symposium on
Functicnal Analysis, Mysore University in June 1985 and in the
symposium by Calcutta Mathematical Society in September 1985
in honour of M.Dutta.

% Dre.Re. Vasudevan gave the lectures at the Swamer School organised

by Theorcetical Physics department of University of Madrase

He also gave lectures on Stochastic theory for the Summer School
organised by the Statistics Department of the University of Madras.

Ir.o,C.G.3udarshan visited a large number of institutions in the
country as well as abroad and save lectures on various
topics,




Pre~Ph.D. LEVEL COURSES (Physics)

The Institute has started conducting pre-Ph.D. level
courses in Theoretical Physics and Mathematics.

The Physics courses have been divided into three levels:

Level A - Foundation courses @ Ist year, 1lst Semester

Level B * Advanced Courses  1st year, 2nd Semester

wo

Level C Specialised Topics : 2nd year

The following subjects were taught in the courses:
Level A 1) Classical Mechanics

2) Classical Electrodynamics

3) Statistical Mechanics

4) Quantum Mechanics

5) Mathematical Physics (including Numerical
methods and computation)

Level B 1) Condensed Matter Physics
2) Nuclear Pnysics
3) High Energy Physics
4) Quantun Field Theory
55 Gravitation and Cosmclogy
Level A courses were started during the third week of August 1985
and at the ratio of two lectures (each of 90 minutes duration) per

week about 30 lectures were given in cach subject. Level B courses
comunenced during January 1986.

A special feature of this program was that the lecturers included

. besides the staff of the Institute, the faculty members from the

Department of Theoretical Physics, Madras University (Prof.P.M.Mathews
and Dr.Radha Balakrishnan) and the Physics and Mathematics Departments
of I.I.T. Madras (Prof.V. Balakrishnan and Dr.5.G. Kamath.; The

courses were attended by the Junior Research Fellows of the Institute
as well as Ph.D. students from Madras University and I.I.T. Madras.
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Pre-Ph.D. LEVEL COURSES{Mathematics)

An extensive course of lectures were given both by
Academlc Members of the Institute and Visitors

{Prof. Kalyan Mukherjee, Prof. S.R.S.Varadan, Prof.R.Hotta

. and Prof. Ravi Kukkarni) on the following topicsd

« Algebraic curves and Jacoblans

. Differential Manifolds

« Algebraic Number Theory (Class - field theory)

« Lie algchras and Lie groups

2

6. D-modules

7. Geonetry of curves
8. Algebraic Tcpology
9. Spectral Theory

1C. Classical Hurmonic Analysis

1
2
3. Analytic Number Theory (Turan-Kubilius inequality)
L
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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 reature during the period was that the National
Beard for Higher Mathematicé has recognised the Library of the
institute of Mathematical Sciences, as a Regional Library with
financial support. This will cater to the needs of the
Mathematicians in the Southern Regioh. Many back volumes of
Mathematics Journcls were added under this scheme and we hope

to acguire more in the near future,

COMPUTER
An IBM - PC/AT Computer (512 KB Memoryj 20 MB Winchester
drivej 1.2 MB floppy drive and 360 KB floppy drive) was
gifted to the Institute in January 1986 by Alexander V¥on

Humboldt foundation,
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VISITORS
Lpril 1985

re HeSe Sharatchandra, Unive. of Maryland, USA

DreT.S. Balasubramanian, Banaras Hindu University, Varanasi
Dr.Rohini Godbole, University of Bombay, Bcmbay

Dre.Alladi Sitaram, Stat-Math. Indian Statistical Institute, Calcutta
Bre.S. Lokanathan, University of Rajasthan, Jaipur

DreTeWeBes Kibble, Imperial College, London, U.K.

May 198>

Dr.R. Simon, Americen College, Madurci

Dr;S.R.S. Varadhan, Courant Institute, New York University, USA
DreKeS. Narain, Rutherford Appleton Laboratory, U.Ke

Dr.R+ Ramachandran, Indian Institute of Technology, Kanpur

Dre.Sumit Ranjan Das, Fermilab, USA

June 1985

e

Dre.Harideas Banerjee, Saha Institute, Calcutta

July 1985

Dr.A.P. Balachandran, Syracusc¢ University, USA

Jammu,

DreVinaya Joshi, University of
Dr.T. Padmanabh:n, Tata Institute of Fundam@ntal‘Research, Bombay
Dr.Mendes, France

Mr+.Ke.R. Narayanan, Minister of Statc (Planning) , New Delhi
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August 1985

Dre.Je Chakrobarti, I.S.I. Calcutta ,

Mre.Se.P. Inamdhar, Research Scholar, TIFR, Bombay
MreheJe Paraemeswaran, Research Scholar, TIFR; Bombay
DreVe.Jes Menon, Bagaraes Bindu University, Varanasi
DreReA. Gustafson, Texas A and M University, USA

Dr.Ne. Mohanakumar, Tata Institute of Fundamental Research, Bombay
DreRavi Kulkarni, Indinana University, Bloomington, USA
Dre.Michael Waldschmidt, Institut Henri Poincare, Paris
Dr.V.S. Varadarajan, UCLA, U.S.s.

DreVe. Lakshmibai, Texas A and M University, US4

Dre.Ke. Varadarajan, University of Calgary, Canada

DreRe+3s Chakravarti, Cochin University, Cochine

September 1985

DreKeBe Sinha, I.S.I. Delhi

Dreés Mukherjee, I+I.T. Kanpur

Dre«TeRe Ramadaif Tata Institute of Fundamental Research, Bombay
Dr.Sibaji Raha,i%ﬁétitute of Nuclear Physics, Calcutta
DreBindu Bambah, University of Madras, Madras.

Dr.N. Shankar, University of Texas at Austin

Cctober 1985

Dre. Bhaskar Datta, Incdien Institute of Astrophysics, Bangalore
Dre ROhini M. Godbole, University of Bombay, Bombaye
Dre Rzhul Basu, University of Delhi, Delhi.

Dr. Re Ramanathen, Univcrsity of Delhi, Delhi.
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November 1985

Dr. Jagjit Singh, Delhi

Dre. M. Jutila, University of Turku, Finland

Dre. PeKe. Mitter, Universite Pierre of Marie Curie, Paris, France

Drf S.Me Mahajan, Physical Research Laboratory, idhmedabad

Dr.3. Ramanathan, Tata Ingtitute of Fundamental Research, Bombay

Dre Be Sriram Shastry, Tata Institute of Fundemental Research, Bombay
Dr.M.3S. Raghunathan, Tata Institute of Fundamental Research, Bombay
DreM.D. Scadron, CT8, Indian Institute of Science, Bangalore

Dre Gordon Shaw, UCLA, California, U.S.he

Ms. Neelima Gupte, University of Pune, Pune

Dr. Utpal Sarkar, University of Texas at Austin, USA

December 1985

Dre. PeS. Thiagarajan, fAarhus University, Denmark

Dre. K.K. Mukherjee, Indian Statistical Institute, New Delhi

Dre P.K. Malhotra, Tata Institute of Fundamental Research, Bembay
Dre. Sagun Chanillo, Ohio State University , USA

Dre.JeM. Field, DESY, Hamburg, Germany

DreTeS. Radhakrishnan, Indira Gandhi Centre for Atomic Rescarchy,
Kalpakkam

Dre. Hermann Bondi, King's College, University of London/
Master of Churchill College, Cambridge

Dr. Bhama Srinivasan, University of Illinois, Chicago, USA
Dre S. Kumaresan, Tata Institute of Fundamental Research, Bombay

Dr. Ryoshi Hotta, Mathematical Institute, Tohoku University, Sendai,
JAPAN

Mr. Kamal Lodaya, Tota Institute c¢cf Fundamental Research, Bombay



Jenuary 1966

Dre Pierre Jean Laurent, IMAA, France

Dre. L.Pe. Balachandran, Syracuse University, USA

Dr. Re. Kannan, Carnegie Mellon University, USA

Dr« MeJ. Beckman, Technical University, Munich, West Germany
Dre CehAs Hurst, University of Adelaide, South Australia

Dre JeGe Pati, University of Maryland, USA

Dre Tong Cheon, Yonsei University, Seoul, Korea

Dre A+ Martin, CERN, Geneva, Switzerland

Dr. Vladimirov, Academician, USSR

Dre. Victor Kac, Massachusetts Institute of Technology, Cambridge, USA

Pebruary 1986

Dr. Re. Weissauer, Matheniatik, Universitat Heidelberg, W.Germany
Dr, Claudio Procesi, Mathematik, University of Rome, Italye.

Dr. Ramcsh Kaul, CTS, Indian Institute of Science, Bangalore
Dre hLeKe. Kapoor, University of Hyderabad

Mse Ve Saraswathi, University of Alberta, Edmonton, Canada

Dre JeSe Fedorchenko, Kiev University, USSR

Dre. John Hagalin, Maharishi International University, Fairfield,
IOWA, UeSeie

Dre. BeM. Udgaonkar, Tata Institute of Fundamental Research, Bombay

Dre.Y.Il. Zaparovanny, Patrice Lumumba Pecoples Friendship University,
MoscOWe

Dre S. Kichennasamy, Institut Henri Poincare, Universite De Paris VI,
Paris, Frances

Dre Satyanand Kichenassamy, Ecole Normal: Superieure, Paris, France

Dre. Marchuk, Steklov Institutc, U.S«SeR.
March 1986 '

Dre Prabir Roy, Tata Institute of Fundamental Rescarch, Bombay
Dr. Taqgdcr Hussain, McMaster University, Carmde

Dr. afras fLbbas, Institute for Kern Physik, Technische Hochschuli,
We Germany.



