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1. To create and provide an atmosphere and environment suitable for creative
work and the pursuit of knowledge and advanced learning in the Mathematical
Sciences for their own sake,

The aims and objects

2. To promote and conduct research and original investigation in fundamental
sciences in general, with particular emphasis in Mathematics, Applied Mathe-
matics, Theoretical Physics and Astropbysics,

3. To foster a rigorous mathematical discipline, to stimulate a zest for creative
work and cultivate a spirit of intellectual collaboration among academic
workers in pure and applied branches of science,

4. To arrange lectures, meetings, seminars and symposia in pursuance of its
academic work and for the diffusion of scientific knowledge,

5. To invite scientists in India and abroad actively engaged in creative work to
deliver lectures and participate in its academic activity.

Facilities will be offered to visiting scientists to spend considerable time in the Institute and
work in collaboration with the members of the permanent staff. In the first instance it is proposed
to ha.ve four faculties: Theoretical Physics, Astrophysics, Mathematics and Applied Mathematics.
The permanent staff will consist of professors and members in these faculties whose duty will be to
pursue research and participate in discussions, lectures and symposia.

I

I
I •

I
•••• 1



Boa~~t()fGovern.ors

Mr. R. Venkataraman, Chairman
Minister for Industries,
Government of Madras,

Madras.

2. Mr. V. Balasundaram, 1. A. S., Member
Secretary to Government,
Education & Public Health Department,
Government of Madras,

Madras.
, ,

3. Professor H. J. Bhabha, F. R. S.,
Secretary to Government of India, "Department of Atomic Energy and
Chairman, Atomic Energy Commission,

Bombay.

4. Professor Alladi Ramakrishnan,
Director, __ . __
The Institute of Mathematical sCt~nces, 0'

Madras. , ,

5. Dr. R. Vasudevan,
Permanent Member,
The Institute of Mathematical Sciences, .,

Madras.

6. Professor G. N. Ramachandran,
Department of Physics, .,

. University of Madras,
Madras.

•..•



FM~ ·tlofMriims&'

1. Mr. V. Balasundaram, 1. A. S., Chairman

Secretary to Government,
Education and Public Health Department,
Government of Madras,

Madras,

Mr. G. Ramachandran,!' A. S., Member
'.

2.
Joint Secretary to Government,
Finance Department,
Government of Madras,

Madras.

3. Professor Alladi Ramakrishnan, "
Director, "

The Institute of Mathematical Sciences,
Madras.

4. Dr. R. Vasudevan, ,,,.

Permanent Member,
The Institute of Mathematical Sciences,

Madras.

Academic Council

1. Professor Alladi Ramakrishnan, Ch~il1t1an

Director,
The Institute of Mathematical Sciences, .: .I "-:.1)

Madras.

2. Dr. R. Vasudevan, r&h\~r'

Permanent Member,
The Institute of Mathematical Sciences,

Madras.

3. Dr. N. R. Ranganathan, II

Associate Member, e:

The Institute of Mathematical Sciences,
Madras.

4. Dr. T. K. Radha, "
Associate Member (on leave),
The Institute of Mathematical Sciences,

Madras .

••.



THE INSTITUTE OF MATHEMATICAL SCIENCES

The year 1963 in retrospect

.It has been a year so crowded with events of such portent and significanceto our Institute
that I seem to lose the sense of sequence in reviewing the period in retrospect. The Institute, born
out of travail into freedom, does not seem to have had and infancy; it has grown into its present
stature under the unceasing stimulus from the scientific community throughout the world and from
generous administrative support within our country.

In estimating this period of activity we have to keep in mind the ideals to which our
Institute is devoted and the hopes we had stirred up in the rising generation of scientists in
our country .

. Our aims needed a three-fold effort!

Firstly, to set in motion a visiting scientists programme in which professors of established
reputation and gifted scientists of great promise from outside India could spend a few weeks
or months at the Institute giving lectures, participating in seminars and collaborating with the
workers here in research activities.

Secondly, to set young researchers in India working on fundamental problems without
waiting for opportunities outside the country, and

Thirdly, to create the nucleus of a permanent staff to carryon the academic responsibilities
of the Institute.

We seem .to have made considerable progress in all these directions, particularly relating to
the visiting scientists programme. The response was spontaneous and warm, particularly from four
great centres of learning-Berkeley, Stanford and Rochester in the U.S.A. and the Japanese univer-
sities in the East .. It has been a·' grand alliance' transcending national boundaries which may have
far great. consequences than inteUectual collaboration in the domain of mathematical sciences. To
this effort have now joined scientists from Saclay in France and CERN in Geneva and Copenhagen in
Scandinavia so graciously represented today by the distinguished visitor, Professor Rosenfeld. of
NORDITA: As the second ',NielsBohr professor he has aquired a vested interest in our Institute
even as his eminent predecessor ProfessorMarshak of Rochester, The ties ~ith Rochester have grown
stronger still through Professor Sudarshan and our chief guest of today, Professor Hazlett, the
Vice-President of the University.

As regards our second objective, we have just made an earnest and hopeful beginning. The
task is particularly difficult for obvious reasons. The situation in physics today is similar to that
before the birth of quantum theory. The vast and mounting mass of accurate experimental data
pouring fourth from the great laboratories of world have brought to light "new channels" in the
ways of nature hidden from us at "lower energies ", The maze of new particles and resonances have
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puzzled the mind of Heisenberg as much as those of eager novices in physical research. New
entrants to-theoretical physics must feel a particular thrill in being alive and young at this critical
period of th'e~xpaJ1st()rl of our'eJnptric<il lmowledge .of th~'utiiVetse when every day hrhtgs forth
a puzzling problem and each problem brings forth its tentative solution. ' ,

The third task of selecting and ,trainin~ ~;:'Perm.~~t ,~t•.tJ is of course the most onerous
of all. I had naturally to be very cautious after the experience and trials of the past decade in my
academic life. Fortunately, our sponsors are quite convinced of the dictum that if a scientist is not
noticed before thirty, we can as well forget about him. It obviously meant that it was not
just enough if one was young, though one must be young ,~no1,J,ghto have the initiative and zest for
creative work. In theoretical physics we have started with a very small nucleus of permanent staff ;
and it has done well, I may say with the vanity of a complacent teacher. Dr. Vasudevan, my main
support in building this Institute, has derived his strength from' the bracing air of California
from San Diego to San Francisco. Dr. Radha, now at Stanford, is doing well under the able
guidance of Profesor Schiff. Dr. Ranganathan, hitherto interested in high energy physics, has
widened his interests by learning new techniques in many body problems at, the Brandeis
University.

In the Faculty of Mathematics, we excerised even greater caution. We could not have
started better than the way we have done with Sriram Abhyankar as the first visitor and Professor
Marshall Stone as our first Ramanujan Visiting professor. They have set such a high and exacting
standard that we have to wait and watch for a gifted mathematician who, by our fundamental
postulate, should be noticed before be is thirty.

The generosity of our sponsors has matched the response from the great centres of research
all over the world. The Madras Government, so graciously represented by our Chairman,
Mr. R., Venkataraman and the Secretary for Education have-given their unstinted support and
encouragement. It is a matter of particular pride that our. Chief Minist-ertbe Hon. Bhaktavatsalam
is taking an active and solicitous interest in our progress. To this is added the willing aid of the
Government of India through the Council of Scientific and Industrial Research and the Atomic
Energy Department.

Above all, we are enjoying the benignant influence and inspiring guidance of our two ,;
esteemed Patrons, the Prime Minister and Mr. C. Subramaniam, Th~it'anxiety that our ideals s,
should be similar to those of the great institution at Princeton will 'he' one 01 the most important
factors in the advancement of higher science in India today. .,

This unity of purpose has so intoxicated us that we seem to have lost the distinctioDi
between dream and reality. The feeling of exaltation should notoverwhelm us for we must be aware'
that this intelleetual movement is not the beginning 'but just theongin of the beginning of a ,
scientific awakenit:l~in our country. • , ' ,
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The Institute entered the second year of its activities this year. The first anniversary
", rc~l'e'bt~~d: OH~drtgal 'Da)',~ 14th .JMl't1~, ''J.~. "fht;' Hti'i'l'ble Srl'NI.Bhakthava.tsalam,

aftt'e"Mi'ftilS~t, .do'Vei'nrtu~nf;6! Madl'&:S,J~tesitled OW! 'thefunction and tb.~Hoti'Me Sri C.Stibnt .•
~~ian116.e~~tl<tlreAn·rit.vetSary;~atlre'Ss.: r '

.:">~~?:-';' ,~': " - - .
. . ,Two professorships entitled " NIELS 13QHR VISITING P~OFESSQ·RSIItP " and
:."",RAMANU JAN VISITING PROFESS0RSRIP " were announced on the occasion. The first is
:;;:;:;~dribMe ,to ,the .fMrl)'Ory; ..0f "tbe .creator .oo~odelta phfSics and Ither£Qulldet of quantam theory

~e ~ife ,lasbeeft'ai 8lorio~s :;ex~~t.e(}ftmeunivers~lity ,of .seience and the eternal qaesc.
for the laws of nature. His benign interest in the advancement of Indian science and in pe.r.tiWlar

" ,·tlle work of the group of theoretical physicists at Madras was the immediate stimulus for the
.~.. .. . . . , . . . , .
. .c~':df 'e'U'i' I.nstiWte.· . i' . . . . . . . .

. I
; ',' . -

Professo~ R. E. Marshak, Chairman, Departmentof Physics, Um.yersity ·o.f Rochestar, U. ,5. A..
.accepted the first Niels Bohr vi~~~ingprofessorship for this year. ' .

"the ~co~d vtsiting;I>r<)f~ss~rship (';'R:AMAl'ftJJAN VISIIlNG PROFESSORSHIP "}dSto
ltonour the memory of the greatest mathematician India has prod-uced .. Professor Marshall H. Stone,
. b~tjgguisp.ed Service Professor of Ma\hamatics, (;hic;lgo University .(U. S. A) -accepted the
~aman~a~visiti~ J?r0fesSQ~shipof 1963. . . _ ' .

. ~ 'Sy~'~hieh' will l>e~~'at ~ati2re·t)1 'aUftrtut~a:niliver~ries ot··the ltrstitilfe')'
.~ Jlt~ld' on :JM1~>i4; liJ al1tl; 'f6, 10013 'tin 'fli'e v, Resonant S~tes In'Eiern~tl'ta:ty hrti~e-s ", .
l?tofessor R. E. Marshak and all the members df 'MArstfi!~eEtdtikpart in 1:i'resymp6s1utn.
The proceedings of ..the symposium have been published as Matscience Report 1. Professor
-t~11.'Schi'.ft,~e~(Hjf'~'-Physi'ts Depa't'tine1tt oJ rStaiitbrtl University (V :5 .:A.) released the Report
-on 27th February 1963. -

'th~ ~ ~eie\ll.!t'ists-progta!thtne, approved by the Government 't>fMadras, under. which
-distinguished scientists of~tablished reputation are being invited periodicaliy to give lectures,
..participate in seminars and symposia and to work in collaboration with the members of the
Institute, got into full swing this year. With tIl:reassistance of the Gi)verMI1Iet1t~f India, this
.scheme has now been extended to young post-doctoral workers' from outside India who are
willing to spend at least one term (threemonths) in the tnslibite aha participate in its activities.

A list Q~;~~e ;visitUJ.g.~i.~n,ti~s.under the above sche,w.es for,tJieyear 1963 with the period of
their visit and'fhe titles' olthe 1ectures deIiveredby them is given at the end of this report.

. Aholh~t feature waslh~ introduction of "the Research Training Scheme, thep~r.poseJQf.
'Which is to train promising young people fresh from the M. Sc. classes in the methods of researchand
-to.provide them with facilities for.attending lecturesand seminars-at the Institu-te. This scheme which
-isfenable for a yearin the first Instance may be continued at the discretion of the·Director.

. .
The publications of the Institute include in addition to the research papers (which are

published in scientific journals), the MATSCIENCE REPORTS and Seminar Lectures. A new
feature introduced this year is a monthly report on the recent experimental data. Eighteen Reports
'were published during the period and a few others are under publication. A list of the MATSCIENCE •
Reports and Seminar Lectures are given at the end of the present report.

1

•



Delegations

)

Professor Ramakrishnan was invited by Professors R. E.,MarshakandE. C. G. Sudarshanof
the Rochester University, U.S., to participate in a seminar on Unified i Field Theories held at
the University of Rochester for three weeks from 8th July 1963. He gave a seminar on "An
unconventional view of perturbation expansion" there on 19th July. He also contacted scientists
in New York, London and Geneva during his visit.

He was invited by the Ministry of Scientific Research and Cultural Affairs, Government of
India, to be the Director of a Summer School in theoretical physics held from 1st to 15th June 1963 at
Kodaikanal. .

Dr. T. K. Radha, Associate Member, was a delegate from the Institute of Mathematical
Sciences, Madras to the International Conference on Nucleon Structure held at the Stanford
University U. S., from 24th to 28th June 1963.

Dr. A. P. Balachandran, Associate Member, now at the University of Chicago, U. S. A.
was also a delegate to the Stanford Conference.

Dr. T. K. Radha, now at the Stanford University (U. S. A.) Associate member, was a delegate
to the Brookhaven International Conference on Weak Interactions held at the Brookhaven National'
Laboratories from 7th to 11th September 1963. A research paper onvNew Baryon-lepton symmetry
principle for leptonic weak interactions" by Professor R. E. Marshak, Dr: C. Ryan, Dr. T. K. Radha..
and Mr. K, Raman was presented at the conference.

The Director and Dr. R. Vasudevan continue as mathematical consultants to the Rand
Corporation, Santa Monica, California. The Director is a member of:

1. The Editorial Board of the "Journal of Mathematical Analysis and Applications" (US)

2. Advisory Committee of Scientists (Ministry of S. R. & C. A., ~ndia)

3. Cosmic Ray Committee (A.E.C., India)

~. Physical Research Committee (C. S. & I. R., India)

International Conference on Cosmic Rays, Iaipur, December 2·to 14,1963

Professor Ramakrishnan, who is a member of the Organising Committee of the Conference,
attended the conference.

Professors L. Rosenfeld and R. Hagedorn and Dr. M. Jacob, visiting scientists to the:
MATSCIENCE, were deputed by the Institute as delegates to the conference.
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rhe Faculty of Theoretical Physics '; ;0

The Director of the Institute, Professor Alladi Ramakrishnan, is the Professor of this factilty~
;At the. end "<if the, year, the staff of this faculty consisted of a Permanent Member, three Associate
Members, a Temporary Member and nine Research Fellows.

There were nineteen visiting scientists under the visiting scientists programme.

Research activity:

The research work carried out in this faculty wa~ mainly in two fields: Elementary Particle
Physics (including ~eneral quantumfield theory) and Many body problems.

Elementary Particle Physics

-Quantum mechanics and qUant~ field theory:

}." Continuing their earlier work oninequivalent representations, H. Umezawa and S. Kamefuchi
.studied the case of Bose fields, A paper on the mass of gauge particles and the self-consistent
method in quantum field theory was completed by them. .

2. Alladi Ramakrishnan, R. Vasudevan and S. K. Srinivasan of the Indian Institute of
Technology, Madras, studied the problem of scattering phase shifts in the case of stochastic potentials.

Electromagnetic and strong interactions:

1. .Alladi Ramakrishnan is studying the possibility of interpretating the hypercharge within
the framework of conventional Dirac theory.

2. Alladi Ramakrishnan and G. Ramachandran carried out an investigation on magnetic
bremstrahlung ix;tneutron electron collisions.

,3.S.K. Srinivasan and K. Venkatesan investigated same aspects of the problem of the
photoproduction of pions. The single pion photoproduction (from both pions and nucleons)' was
.studied in the strip approximation to the Mandelstam representation. An angular momentum and
isospin analyses of the problem of photoproduction of pion pairs from nucleons were made': Work
on the use of the strip approximation and the multiperipheral model to study the high energy
behaviour of photo and electro-production is being pursued.

4. AUadi Rarnakrishnan, K. Raman andR. K. Umerjee have used an isobar model to study
the problem of pion production in nucleon-nucleon collisions.

Weak Interactions:

1. R. E. Marshak, C. Ryan, of the University of Rochester (U.S.A.) T. K. Radha and
K. Raman carried out an investigation on a new baryon lepton symmetry principleforIeptonic weak
interactions and a universal theory of semi-weak interactions. .

2. K. Venkatesan and T. S. Santhanam studiedsome aspects of the symmetries shared by strong •
and weak interactions. Further' group theoretical properties of these symmetries are being studied.
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'Cosmic Rays :

Alladi Ramakrishnan, R. Vas101cJe.va.aawl '5. 1(. Srillivasan ll..aMestudied some new mathe-
matical features of cascades theory. Work on lateral development of cosmic ray cascades is
proceeding.

,Nuclear Physics:

1. ;G.RamMhandl1an and V. Devanatban studied the 'J>Olarisation prodll'6ed Iin t\1e residUfllt
nucleus following photoproduction of pion'S thorn lUiJOlei.

2. G. Ramathuadran 'an~ rv. Devanathas; have given 'cOOiVadteKpr6sSiof!.s 'for 't\1e cross-·
sections for photoproduction of pions from complex nuclei with configuration closed shells+
equivalent nucleons conside?ng all types of angular momentum couplings between the ni1'dUfuri's.

3. G.Ramachandran and R. K. Umetjee studied the 'deuteron polln'isation following neutras
pion photoproduction. V. Devanathan and It. Ananthami.rayatlansttl,died the-ph'Otoproiiuc'tioh:
of charged pions from deuterons.

4. G. Ramachandran is investigating in collaboration with K. Ananthanarayanan the photo--
production of pions from three nucleon systems He! anw!.W, iaEihe >~e iappr•••••.

5~ Woik en trace !'Ules \for 'the ev91lurmon of parameters cl\anetef.fsing 'iile 'spin state of.
'a:sys'tem'voith atflitrttt'y spin and.soraeepplicatioas is 'being cal'ried eut byiG. ~a'Ohanarall.

Many 'Body pl'Ob1etDs

1. N. Fukuda investigated the stability of Hartree-Fock solutions and of collective motions-
and completed a paper on the subject.

2.A.~. Ra..j~opal carried out a s.tudy of the exte~~l'AA'lQI;J) ph~~ximption.

3. Hugh Dewitt completed a paper on the pan- ,distrrhdtion in 'a 'Plasma in the 'rando'm,
~ ,~proximation. .

R. Vasudevan, N. R. Ranganathan and K. Verikatesan, members of the Institute along
'lIIith the !Visiting 1Sci.(Ultist~-Hu§h Dewitt.,~ -ourrently investigating tbe ,~wmg tQpics lin many
~e0dy tprGbloms:

1. The effect of rotation on 'file stattsflcal mechanics dfc1a:ssiba1 a!l~ quantrim
gases.

2. Superconducting material in a ~..ae,tic1ield arnoa-zero ,teIllpeffittUas.

.3. Arpplication of Kubo's method and cransport coefficients in ,B.uUls.
4. Superfluidity of He' with attra~e interaction included.

5. Relativistic gas.

6. Theories on broken symmetries. _

'1.Su~rfllOlidityof He'1

8. Quantum statistical mechanics of charged Bose gas.

'1l Appficat'idn'af perlttisa'tiontec1ttfittue'S 'in marty 'hotly theory._ . ' , ", .:" ",r, I'
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Dr. R Hagedorn of CERN. Geneva,

Dr. Peter Dnrr of Max Planck Institute. Munich.



•'!'"

MATSCIENCE REPORtS:

The following are the Reports and research papers published during the year.

Ramachandran (G)

Thunga SatY~'Pal

Radha (T.K.) and Venkatesan!(Kf

Raman (K)

Schiff (L. I.)

Sudarshan (E. C.!G.)

Krishnamurthi (K. V.)

Kamefuchi (S)

Thunga Satyapal &
Venkatesan (K)

Durr (Peter)

Venkatesan (K)

'Fukuda(N)

Kamefuchi (S)

Umezawa (H)

Roman (P)

Hagedorn (R)

J~{M)

Rosenfeld (L)

Sudarshan (E. C. G.)

• For private circulation only .

Proceedings of the First Anniversary symposium - The resonant
states of elementary particles. (Matscience Report 1)

Lectures on Angular Momentum (Matscience Report 2)

Collected topics on Elementary particle theory (Matscience
Report 5) .

Lectures Oil. the Mandelstam representation. (Matscience
Report 6)

Lectures on an introduction to complex angular momentum,
Regge poles and high energy scattering (Matscience Report 8)

Lectures on Gravitation (Matscience Report 9) *

Lectures 00. the feundatiens of quantum meehaaies and field
theory (Matscience Report 11)

Notes on elementary particle transfer processes in solution
chemistry - electron transfer reactions (Matscience Report 12)

Lectures on the Stuckelberg formalism of vector meson fields
(Matscience Report 14)

Lectures on quantum electrodynamics (Matscience Report 15)

Lectures on the non-linear theory of elementary particles.
(Matscience Report 16)

Report on recent experimental data (1963) (Matscience Report 17}
Collected Seminar Lectures on Elementary Particle Physics.

(MatscienceRepor~ 18)

Lectures on Many Body Problems. (Report under preparation)

Lectures on Parastatistics {Report under preparation)

Lectures on Quantum Field Theory (Report under preparation)

Lectures on an introduction to dispersion relation techniques *
(Report under preparation)

Lectures on relativistic kinematics e (Report under preparation)

Lectures on Strong Interactions (Report under preparation)

Lecturer on Nuclears Reactions (Report under preparation)

Lectures on the origin of symmetries (Report under preparation)



Research Papers :

Fukuda (N)

Venkatesan (K) and
Santhanam (T. S)

Mar~hak (R.E.), Ryan'(C),
Rauha rr. K.) and Raman (K)

"
Ramakrishnan (Alladi),
Raman (K) and Umerjee (R. K.)

Ramakrishnan (Alladi), and
Ramachandran (G)

Ramakrishnan (Alladi)

Ramachandran (G) and
Devanathan (V)

"

, I
t

Ramachandran (G) and
Umerjee (R. K.) .

Devanathan lV) and
Ananthanarayanan (K)

Srinivasan (S. K.) and
Venkatesan (K)

"

"

Ramakrishnan (Alladi),
Vasudevan (R) and
Srinivasan' (S. K.)

"
Rajagopal, (A.K.)

Dewitt (Hugh)

4

The stability of Hartree-Fock solution and of collective.motion.
Nucl, Phys.44, .553 (1963) . . '

Some remarks on symmetries shared by strong and weak
interactions, Nucl, Phys. 45, 255 (1963) .

New Baryon lepton' symmetry principle for .leptonic weak
interactions.Phys. 'Rev. Letters, 11, 396 (1963)

Universal theory of semi-weak interactions (to be published)

Isobar model for pion production in nucleon-nucleon collisions
(to be published).

Magnetic bremmstrahlung in neutron-electron collisions (to
be pubiished),

A new interpretation fox: hypercharge with\niP.e. frameworkof
conventional Dirac theory (preprint)

Nuclear polarisation following photoproduction of pions from
nuclei, I and II. (two papers). Nucl. Phys. (in press)

Photoproduction of charged pions from nuclei, (III) (to be
published) , ,', '

Deute~on polarisation {ollowing neutral pion photo production
,(to be published): 'f

Photoproduction of charged pions from deuterons (to"~
published)

Angular momentum analysis of photoproduction of pion pairs
from a nucleon. (Nucl. Physics, 48,337 (1963»

Photoproduction of a pion from a nucleon in the strip approxim-
ation. ,(Nuovo Cimento, in press) .

Thestrip-approximation and the photoproduction ofpion~oll
pions. (Nuovo Cimento, in press)

Some new mathematical features of cascade theory (to
published)

Scattering phase shifts in stochastic potentials (to be published)

Some remarks on the extended random phase approximation,
(to be published)

Pair .distdbuticn in a plasma in the random phase approximation,
(to be published) ., . " ... \,



Hugh Dewitt of Berkeley. California lecturing on • Many body problems:

Summer School at Kode ikane l: Prof. C. Zemach's Lecture.
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Summer School on High Energy Physics, Kodaikanal

Professor Ramakrishnan, was the.director of the Summer School on High Energy Physics.
organised by the Ministry of Scientific Research and Cultural Affairs, Government of India, and
held in Kodaikanal from Ist to :15th June 1963. All the members of MATSCIENCE were invited
as participants. Three members of the academic staff of the Institute, Drs. R. Vasudevan,
T. K.Radha and K. Venkatesan, Professor S. K. Srinivasan of the Indian Institute of Technology,
Madras and Dr, V. Devanathan, A. C. College of Technology, University of Madras, were invited
to give a series of lectures along with the guest professors, Professor Charles Zemach of the
University of California, Berkeley, California (D. S. A.) and Professor G. Takeda of the Tohoku
p'niversity, Sendai, Japan~ .Dr. N; C.Varshneya of the University of Roorkee and the Professors
of. Physics of the Presidency College, Madras and the Christian College, Tambararn were also
invited, There were also ,3:few seminars .by the research students of the Institute.

The follo~ing is the list of thelecttires delivered at the summer school:

Professor Charles Zemach Lectures on Strong Interactions

Professor G. Takeda Lectures on Weak interactions

Professor Alladi Ramakrishnan
and Dr. T. K. Radha

An essay on symmetries.

Dr. R. Vasudevan Regge's theory of potential scattering

Photoproduction of pions from nucleons.

Photoproduction of pion pairs from nucleons. Photoproduction
of a pion from a nucleon in ,the strip approximation.

Photoproduction of charged pions from nuclei .. Photoproduc-
tion of pions' from deuterons.

Polarisation phenomena following photoproduction of charged
pions from nuclei.

Scattering amplitudes in perturbation theory

Analytic properties of scattering amplitude as a function of
. energy and momentum transfer.

Lectures on symmetries shared by strong and weak interactions.

Dr. S. K. Srinivasan. .

Dr. K. Venkatesan

Dr. V. Devanathan

Mr. G. Ramachandran

Mr. K. Raman

Mr. R. K. Umerjee

Mr. T. S. Santhanam

A preliminary version of the proceedings of the Summer School has been brought out. The
final version is under preparation.



Faculty of Pure Mathematics

Professor Einar Hille of the Yale University, U. S. A., Professor Shreeram Abyankar of the
John Hopkins University, U.S.A. and Professor M. H. Stone of the University of Chicago, U~S.A.
were invited to deliver lectures in pure mathematics at the Institute.

Professor Einar Hille gave a series of three lectures on differential equations. Professor
Shreeram Abhyankar who was a visiting professor under the C. S. & 1. R. scheme visited the
Institute during August-September 1963 and gave a lecture course on the theory of functions of
several complex variables which was masterly in originality and treatment. Professor M. H. Stoae,
Distinguished Service Professor of Mathematics, University of Chicago who was the' Ramanujaa
visiting professor' began his lectures on Hilbert Space and functional analysis in December 196~.
Professor M. Venkataraman gave a talk on "The real number system ". Dr. B. Ramachandran,
Pool Officer attached to the Institute, published two papers; one on the Binomial law and the
other on the Poisson law.

The following are the Reports and research papers 10 pure mathematics published
the year:-

MATSCIENCE REPORTS:

1. Einar (Hille)

2. Abhyankar (Shreeram)

Lectures on differential equations (Matscience Report 7)

Lectures on the theory of functions of several complex variables
(Matscience Report-under preparation)

Lectures on Hilbert Space and functional analysis (Matscience
Report-under preparation)

3. Stone (M. H.)

Research Papers :

Ramachandran, B (1) A stability theorem for the Binomial law, Sankya:
Indian Journal of Statistics, Series A, 25, 85, 1963.

(2) Applications of a theorem of Mamay's to a denumerable.
'" - decomposition of the Poisson Law, Pub}. Inst. Stat.

Univ, Paris (in press)
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Dr. Hafner of Rochester 111 discussion after an Invited Lecture

Professor Marshall Stone (If Chicago, First Ramanujan visiting professor at Matscience
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Faculty of. Applied Mathematics

Professor A. T. Bharucha-Reid of the Wayne State University, U. S. A. who was a visiting
professor from July this year for a period of over six months, gave a series of lectures on the
following topics in mathematics:

1. Banach spaces,

2. Semi groups of operators, and

3. Random equations.

During his stay he completed a paper on ' Equivalent Markov processes and semi groups of
operators '.

Professor Ramakrishnan, Dr. R. Vasudevan, and Dr. S. K. Srinivasan of the Indian Institute of
Technology, Madras completed a paper on Multiple product densities.

Professor Ramakrishnan, Dr. R. Vasudevan and Dr. S. K. Srinivasan have carried out work on
second order random differential equations with random coefficients.

The following are the reports and research papers published during the year.

MATSCIENCE REPORTS:

Bharucha-Reid (A. T.) : Notes on Banach spaces, Basic definitions and theorems and
related topics (Matscience Report I3)

Lectures on semigroups and random equations. (Report under.
preparation).

Research Papers:

Bharucha-Reid (A. T.) : Equivalent Markov process and semi groups of operators (to be
published)

Ramakdshnan (A),
Vasudevan (R) and
Srinivasan (S. K.)

Multiple product densities (to be published) .

Ramakrishnan (Alladi)
Vasudevan (R) and
Srinivasan (S. K.)

Second order random differential equations with random
coefficients (to be published)

2



Faculty of Astrophysics

The following is the publication in Astrophysics.

Professor S. Chandrasekhar, Distinguished Service Professor, Enrico. Fermi Institute for
Nuclear Studies, University of Chicago, U.S.A. is an honorary. professor of. Astrophysics at the
Institute.

Professor Ramakrishnan, Dr. R. Vasudevan, and Dr. S. K. Srinivasan of the Indian Institute of
Technology, Madras, completed a paper on Angular correlations in the brightness of the milky way.

Research paper:

Alladi Ramakrishnan,
R. Vasudevan and
S. K Srinivasan

Angular correlations in the brightness of the milky way.

Library

During the year under report (January-December 1963), 1500 books and bound periodicals
were added to the library at an approximate cost of Rs. 50,000. The number of periodicals' sub-
scribed to during the year was 26.

The Institute library has at present a collection of 2,200 books and 30 periodicals. Some back
volumes of very important journals, like 'Annals of Physics','Nuclear Physics', 'Proceedings of the
Physical Society', 'Science Abstracts', 'Physica', 'Reviews of Modern Physics' and < Progress of
theoretical physics' have been recently added. Fifty more new journals, orders for which have been
placed already, are expected to be received soon. A catalogue cabinet was added to the library and
the index cards were ready for use at the end of the year. .

Weekly lists of preprints which are received from other institutions from various parts of
the world are issued. The publications of the Institute are being sent regularly to seventy-five:
individuals and institutions on the mailing list of the institute.



Professor A. T. Barucha-Reid of Wayne State University, Detroit, U.S.A.
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Professor E. L. Feinberg of the Lebedev Institute, Moscow discussing after his Lecture.



Lecture Courses by Visiting Scientists

Lecturer

Professor N. Fukuda, Visiting professor,
(Tokyo University of Education, Tokyo,
Japan)

Professor R. E. Marshak, Niels Bohr
visiting professor. (Chairman, Depart-
ment of Physics. University of Rochester,
Rochester, N. Y .• U.S.A.)

Professor L. 1. Schiff, Visiting professor.
(Head of the Department of Physics,
Stanford University, Stanford, Cali-
fornia, U.S.A.)

Professor H. Umezawa, Visiting professor.
(Tokyo University, Tokyo, Japan)

Professor Paul Roman, Visiting Professor.
(Boston University, Boston, U.S.A.)

Professor A. T. Bharucha-Reid, Visiting
professor. (Wayne State University,
Detroit, Michigan, U.S.A.)

* Professor Shreeram Abyankar, Visiting
professor. (Professor of Mathematics,
John Hopkins University, Baltimore,
U.S.A.)

Professor Peter Da-r, Visiting professor,
(Max-Planck Institute of Physics, Munich,
West Germany)

* Dr. M. Jacob, Visiting Member, (Depart-
ment of Physics, Saclay, France)

Professor R. Hagedorn, Visiting Professor,
(Max Planck Institute of Physics, Munich
and CERN, Geneva)

* Dr. S. Kamefuchi, Visiting Member
(Assistant Professor, Department of
Physics, Tokyo University of Education,
Tokyo, Japan)

Period of visit

December 1962-
February 1963

January and
February 1963·

February-March
1963.

July-August 1963.

August-September
1963.

July 1963 onwards

August -Septern ber
1963.

September-October
1963.

November 1963
onwards.

November 1963
onwards

July-September
1963.

Title of lecture course.

Lectures on Many body pro-
blems.

Lectures on Weak interactions.

Lectures on Gravitation.

Lectures on quantum field theory.

Introduction to dispersion rela-
tions.

Lectures on Banach spaces, semi-
groups of operators and ran-
dom equations.

Theory of functions of several
complex variable.

Non-linear spinor theory of
elementary particles.

Lectures on strong interactions.

Lectures on Relativistic kinema-
tics.

Lectures on "The Stuckelberg
formalism for vector mesons"
and on "Parastatistics"

• Visiting members under the Council of Scientific and Industrial Research Vjsiting Membership Schc.r.e.



'" Dr. Hugh Dewitt, Visiting Member.
(Lawrence Radiation, Laboratory, Liver-
more, California, U.S:A.,)

Professor L. Rosenfeld (Niels Bobr visiting
professor for 1964), NORDITA, Copen-
hagen, Denmark.

Professor .E. C. G. Sudarshan, Visiting
Professor (Department of Physics Univer-
sity of Rochester, Rochester, N.Y., U.S.A.)

Professor M. H. Stone, (Ramanujan visit-
ing Professor for 1963) Distinguished
Service Professor of Mathematics, Univer-
sity of Chicago, Chicago, (U. S. A.)

2

October 1963
onwards.

. :.

Decembetl'a63.--",

onwards,

December 1963
onwards.

December 1968:
onwards.

Quantum statistical mechanics of
,tii~!'!y ,p,~rticle systems with

.,;i~i,~:r,pge:forces .

..;,·l,.~,~tiires'on Nuclear Reactions

Lectures on the ongm on sym-
metries,

Lactnres.on-Hilbert .Space and: '
fUrlctiona:lanalysis.

\

. ~ .

. '* Visitirig members under the COuncil ot Sci.ntific and"Iridult'rial Resl.rch visiting MetnbershtpSC:heme.



A discussion after a Seminar Lecture

Dr. M. M. Shapiro of U.s. and Prof. E. L. Feinberg of Moscow

,.,.,. ...•....,.,.,,----------------------



Lecturer
Professor Einar Hille, Yale University,
U.S.A.

Professor M. Venkataraman, Department
-of Mathematics, University of Madras,
Madurai Centre

Professor Charles Zemach, University of
California, Berkeley, California, U.S.A.

Professor G. Takeda, Tohoku University,
Sendai, Japan.

Professor S. K. Srinivasan, Indian Insti-
tute of Technology, Madras.

Dr. K. Singwi, Argonne National Labo-
ratory. Illinois, U.S.A.

Dr. V. Devanathan, A. C. College of
Technology, University of Madras,
Madras.

* Dr. N. C. Varshneya, Visiting Member,
(Reader in Physics, University of Roor-
kee, Roorkee, U. P.)

* Dr. B. Misra, Visiting Member. (Insti-
tute of Theoretical Physics, University of
Geneva, Geneva, Switzerland)

* Mr. A. K. Rajagopal, visiting member.
{Division of Engineering and Applied
Physics, Harvard University, U.S.A.)

Dr. E. M. Hafner, Department of Physics
.and Astronomy, University of Rochester,
Rochester, N. Y., U. S. A.)

Professor G. Yekutieli, Weizmann Insti-
tute, Israel.

Dr. M. M. Shapiro, U. S. Naval Research
-Centre, Washington D. C., U. S. A.

Professor E. L. Feinberg, Moscow.

Invited Lectures

Date
22nd to 25th

February 1963.

23rd February,
1963.

23rd and 24th
May 1963.

17th June 1963

27th July 1963

19th September
1963.

26th June 1963.

June-July 1963.

August-September
1963.

August-September
1963.

16th December 1965

17th December 1963

17th December 1963

18th December 1963

19th December 1963

Title of the lecture.
Lectures on differential equa-

tions. (three lectures)

The real number system (one
lecture)

On the 3-'7t resonances (two
lectures)

Resonances in strong interactions
(one lecture)

Multi-point stochastic processes.

The liquid state and cold neutron
scattering.

Jacob and Wick's helicity ana-
lysis.

Particle detection (two lectures)

The mathematical formalism of
quantum fields theory. (two
lectures)

Some magnetic properties of the
of the electron gas (one
lecture)

Galactic and metagalactic
Gamma radiation .

High energy cosmic ray cascades
in the atmosphore.

The origin of cosmic rays.

Cosmic Rays and .strong inter-
actions.

Dr. V. K. Balasubramanian, NASA,
Washington, U. S. A,

The presen t situation regarding
the composition of primary
cosmic radiation.

* Visiting members under the Council of Scientific and Industrial Research Visiting Membership Scheme.



Lectures by the staff of the Institute.

Lecturer

Professor Alladi Rarnakrishnan, Director.

Dr. R. Vasudevan, Permanent Member.

Dr. T. K. Radha, Associate Member.

Dr. K. Venkatesan, Temporary Member.

Dr. Thunga Satyapal, Associate Member.

Dr. B. Ramachandran, C.S.I.R. Pool Officer.

Date

11th March 1963

lOth Sept. 1963

13th Dec. 1963

25th Jan. 1963

11th March 1963

March-April 1963

June 1963

March-April 1963

March-April 1963

June 1963

30th July 1963

30th March 1963

Title of the lecture

Role of reference frames in
scattering theory

A new interpretation for hyper-
charge within the framework
of conventional Dirac theory.

Inverse probability and Causa- .
tion.

Review of the work done during
stay in U.S.A.

A novel approachto phase shifts.

Lectures on Tensors.

Green's functions in many body'
theory.

Lectures on Symmetries.

Lectures on some topics in weak
interactions.

S-matrix theory of strong inter-
actions.

Theory of positrons.

Wiener measure.



,

Lecturer

Mr. G. Ramachandran, Atomic Energy
'Commission, Senior Research Fellow.

Mr. K. Raman, Atomic Energy Com-
mission, Senior Research Fellow.

Mrs. S. Kamefuchi, Pre-doctoral visiting
'research fellow. of the Institute.

Mr. T. S. Santhanam, C. S. & I. R. Junior
Research Fellow.

Mr. K. Ananthanarayanan, C. S. & I. R.
Junior Research Fellow.

Mr. R. K. Umerjee, C. S. & I. R. Junior
Research Fellow.

Mr. G. Jagannathan, C. S. & I. R. Junior
Research Fellow.

Student Seminars, ;

Date

March-April 1963

Title oj the lecture.

Lectures on Angular Momentum.

29th June 1963 Polarisation in nuclear photo-
production.

8th November 1963 Photo-pion production from nuc-
lei and related polarisation
phenomena.

March-April 1963

25th June 1963

17th August 1963

6th September 1963

13th March 1963

20th June 1963

1st August 1963

231d March 1963

21st June 1963

15th July 1963

Lectures on Regge Poles.

Perturbation theory and. Regge
Poles.

K-'Jt resonances

Nucleon-nucleon interactions and
the nucleon-core,

Tests of conserved vector current
hypothesis.

Symmetries. in weak interactions,

The. unitary symmetry.

Collision time in scattering theory.
"

Multiple production and high
: energy scattering.

Forced oscillations of a plane
disk in a viscous fluid.

" )



List of Matscience Reports.

Report Author
Number.

1.

2. RAMACHANDRAN (G)

3. BALACHANDRAN (A.P.)

4. SWAMINATHAN (S) and
VENKATARAMAN (R)

5. TUNGA SATYAPAL

6. RADHA (T.K.) and
VENKATESAN (K)

7. HILLE (EINAR)

s. RAMAN (K)

9. SCHIFF (L.l.)

10. MARSHAK (R.E.)

11. SUDARSHAN (E.C.G.)

12. KRISHNAMURTHI (K. V.)

13. BHARUCHA-REID (A.T.)

14. KAMEFUCHI (S)

15. THUNGA SATYAPAL and
VENKATESAN (K)

16. DORR (Peter)

17. VENKATESAN (K)

IS.

• Forpriva.te circula.tion olllJ

Title.

Proceedings of the First Anniversary Symposium. The
resonant states of elementary particles.

Lectures on Angular Momentum

Lecture course on Introduction to complex variable-
theory

Lectures on Group theory

Collected topics on Elementary Particle theory

Lectures on the Mandelstam representation.

Lectures on differential equations

Lectures on an introduction to complex angular momen-
tum, Regge Poles and High energy scattering.

Lectures on Gravitation *
Lectures on Weak Interactions

Lectures on Foundations of quantum mechanics and
field theory.

Notes on Elementary particle transfer processes in.
solution chemistry-Electron transfer reactions.

Notes on Banach spaces, Basic definitions and theorems
and related topics.

Lectures on the Stueckelberg formalism of vector meSOR'
fields.

Lectures on Quantum electrodynamics

Lectures on the non-linear spinor theory of elementary'
particles

Report on recent experimental data (1963)

Collected seminar lectures on Elementary Particles

•



Professor E. C. G. Sudarshan of Rochester
who gave a course on "Symmetries"

Dr. Jacob of SacJay who lectured on
"Strong Interactions"
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1. ABHYANKAR (Shreeram)

2. FUKUDA (Nobuyuki)

3. KAMEFUCHI (S.)

4. UMEZAWA (H.)

5. ROMAN (P.)

6. HAGEDORN(R.)

7. JACOB (M.)

8. ROSENFElD (L.)

9. SUDARSHAN (E.C. G.)

10. STONE (M. H.)

11. BHARUCHA-RElD (A. T.)

* For private circulation only

3

Under preparation

Lectures on the theory of functions of several complex
variables

Lectures on many body problems

Lectures on Parastatistics

Lectures on Quantum Field Theory

Lectures on an introduction to dispersion relation techniques •

Lectures on relativistic kinematics •

Lectures on strong interactions

Lectures on Nuclear reactions

Lectures on the origin of symmmetries

Lectures on Hilbert space and functional analysis

Lectures on semigroups and random equations



List of Seminar Lectures

1. Professor S. Frautschi An intrcduction to Regge poles

2. Dr. B. Maglic On the new resonances

3. Professor E. Segre Some remarks on recent experimental data and
techniques

4. Professor R. Guy Some combinatorial problems

5. Dr. B. Ramachandran Elements of measure theory

6. Dr. K. Venkatesan Branch points and Riemann surface

7. Professor C. Zemach Determination of spins, parities and isotopic
spins of the three ..pion resonances

8. Professor G. Takeda Higher resonances in the pion nucleon system

9. Dr. N. C. Varshneya Nuclear emulsions

10. Dr. Maurice Jacob An informal talk on the Sienna Conference,
October, 1963

11. Professor E. F. Hafner Galactic and metagalactic gamma radiation

12. Professor G. Yekutieli High energy cosmic ray cascade In the
atmosphere

13. Dr. M. M. Shapiro The origin of cosmic rays

..
14. Professor E. L. Feinberg Cosmic rays and strong interactions

15. Dr. V. K. Balasubramanian The present situation regarding the composition
of primary cosmic radiation

t '
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List C)fMatsci~nce ::Reprints

The stability of Hartree-Fock solutions and of collective
motion). (Nuc, Phys. 44, 1963, 553-571)

8. BHAMATHI (G.), INDUMATHI (S.), Pion-production in hyperon-nucleon collisions. (Nuovo
RADHA (T. K.) AND THUNGA (R.) Cim. 24, 87-91)

9. RAMAKRISHNAN (Alladi) and Partial wave dispersion, relations for Lambda-Nucleon
BALACHANDRAN (A. P.) scattering. (Nuevo Cim. 24, 980~999)

RAMAKRISHNAN, (Alladi), On the y* resonances (Nuovo Cim. 24, 1006-1012)
RADHA (T. K.) THUNGA, (R.).
and BALACHANDRAN (A.P.)

RAMAKRISHNAN, (Alladi)
RADHA (T. K.)' THUNGA (R.)
and BALACHANDRAN (A. P.)

1. RAMAKRISHNAN (Alladi).
RADHA, (T. K.) and THUNGAGR.}

2. RAMAN (K.):

a RAMAKRISHN AN (AUadi),
THUNGA(R.). RADHA (T. K.),
BHAMATHI (G.) and
INDUMATHI (S~1

4. DEVANATHAN (V.) and
RAMACHANDRAN (G.)

·5. ..
-6. VENKATESAN (K.) and

SANTHANAM (T. S.)

7. FUKUDA (Nobuyuki)

12.

13. RAMAKRISHNAN (Alladi),
RADHA (T. K.) andTHUNGA(R.)

14. RAMAKRISHNAN (Alladi).
RADHA (T. K.) and THUNGA (R.)

]5. RAMACHANDRAN (B.)

16. SRINIV ASAN (S. K ) and
VENKA TESAN (K.)

Possible resonances in 8-1't reaction (Nuc, Phys, a2,
517-523)

Three-particle associated production in pion-nucleon
collisions. (Nucl, Phy. 37. 438-44R)

Dispersion analysis of 3-production in KN collision.
(Nucl, Phy, 37. 585-593)

Photo-production of charged pions from Nuclei, (Nucl.
Phy. :58, 654-6(0)

Photo-production of charged pions from Nuclei. II.
(Nuc. Phy. 42, 254-263)

Some remarks of symmetries shared by strong and weak
interactions. (Nuc, Ph-"¥.45,255-259)

Photo-production of pions 'on1\ -hyperons.
25, 939-941)

(Nuevo cim.

On the spin and parity of the Y" resonances. (Nuovo
Cim. 25, 723-729)

The physical basis of quantum field theory. (J ournal of
Math. Analysis and applications, Vol. 4, 3, 494-525.) ,

On the concept of virtual states. (Journal oi:Math.
Analysis and applications .. "Vol. 5, 225-236.)

A stability theorem for the Binomial 1aw.(Sankhya.: The
Indian joumal of Statistical series A. V. 25, 1,80-90)

; _ .; r., r; '_. .• ,.:

Angular momentum analysis of-the: photo production of
pion pairs from a nucleon, (Nucl. Phys. 48, 317(;[183)



1. BHARUCHA-REID (A.T.)

2. RAMAKRISHN AN (Alladi)

3. MARSHAK (R.E.) et.. al.

4..

5. RAMACHANDRAN (G.) and
DEVANATHAN (V.)

6.

7. DEVANATHAN (V.) and
ANANTHANARAYANAN (K.)

8. KAMEFUCHI (S.) and
UMEZAWA (H.)

9. KAMEFUCHI (S.) and
UMEZAWA (H.)

10. RAMAKRISHNAN (Alladi) et. al.

ll. "

12. SRINIV ASAN (S. K.) and
VENKATESAN (K.)

13. .,
U. RAMACHANDRAN (G.) and

UMERJEE (R. K.)

15. RAMAKRISHNAN (AUadi)
VA5UDEVAN (R.) and
SRINIV ASAN (S. K.)

16. RAMACHANDRAN (G.) and
DEVANATHAN (V.)

17. RAMAKRISHNAN (Alladi),
VASUDEVAN CR.) and
SRINIVASAN (S. K.)

List of Preprints

Equivalent Markov processes and semi-groups of opera-
tors (to be published)

A new interpretation of hypercharge within the framework
of conventional Dirac theory

New Baryon-Lepton symmetry principle for leptonic
weak interactions Phys, Rev. Lottus, n. 396 (1963)

Universal theory of semi-weak interactions. Phys. Rev.
Letters (to be published)

Nuclear polarization following photoproduction of pions
from muclei. I. (Nucl. Physics. in press)

Nuclear polarization following photo production of pions.
from nuelei. II. (Nuel. Physics, in press)

Photoproduction of charged pions from deuterons. (to
be published)

Bose fields and inequivalent representation (to be
published)

The mass of guage particles and the self-consistent method
of quantum field theory (to be published)

MUltiple product densities (to be published)

Angular correlations and brightness of milky way (to be
pnblished)

Photoproduction of pions from nucleons in the strip
approximation (Nuovo Cim. in press)

The strip approximation and the photoproduction of pions
on pions (Nuovo Cim. in press)

Deuteron polarisation following neutral pion photoproduc-
tion (to be published)

Some new mathematical features of cascade theory
(to be published)

Photo-production of charged pions from nuclei (IIIi)
(to be published)

Scattering phase shifts m stochastic potentials (to be
published)



Late Mr. K. Srinivasan

The late Mr. K. Srinivasan, formerly the Secretary for Education, Government of Madras,
was one of the Board of Governors of the Institute at its inception and one of the signatories to its
constitution.

The following resolution was passed to condole the demise of Mr. K. Srinivasan:-

All the members and well-wishers of the Institute of Mathematical Sciences were shocked at the
sudden and untimely death of our beloved K. Srinivasan, one of the founder sponsors of our
organisation. If the Hon'ble Sri C. Subramaniam was the father of this institution, Sri K. Srinivasan
was its god-mother. Under his care it outgrew its infancy in less than a year and is now well set on
its high endeavour of creative science.

We have now lost our staunchest any but like Lord Krishna whose name he bears he has left
us, his friends, in strength and security. The renaissance in the mathematical sciences in our
country can be traced directly to the splendid effort of this genial man and the imagination of the
Hon'ble Sri C. Subramaniam as the gracious representative of our State Government.

We share the grief in equal measure with all the members of his family. Memories of our
association with him will be a part of the scientific tradition of this Institute.

Acknowledgment

The sponsors of the Institute acknowledge with gratitude and admiration the spontaneous and
generous response from the eminent physicists and mathematicians throughout the world to the
invitations to participate in the activities of the Institute. The spirit that animates the worldwide
community of scientists is best illustrated by the message (by cablegram) from Professor Niels Bohr
on the occasion of the inauguration of the Institute. .

" At inauguration of the Institute of Mathematical Sciences
in Madras the whole group of the Copenhagen Institute for
Theoretical Physics wants to send its heartiest felicitations. The
community of physicists has been impressed by the vigour and
zeal with which Prof. Ramakrishnan has been able to educate
and inspire his young pupils and collaborators and the work in
the new Institute will be followed with keen expectations.
Indeed as an important asset to scientific research in India
the creation of the Madras Institute is eagerly welcomed in
that worldwide cooperation in science which offers so great
opportunities for promoting the understanding between all
peoples ".


