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General Information

Aims aad Objects

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.

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

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 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 academic activity.

Academic Activities

The primary activity of the Institute is creative research in Mathematical
Sciences. In pursuit of the objectives of the Institute weekly seminars as well
as series of lectures on various topics of interest, both by visiting scientists and
the academic staff of the Institute are held.

To commemorate the inauguration of the Institute an anniversary Symposium
is held in January for which scientists from India and abroad are invited to
deliver one hour addresses summarising their original work on recent advances
in various branches of Mathematical Sciences. The Institute also organises a
Seminar in Analysis.

Academic Staff

The Academic Staff consists of Senior Professors, Professors, Associate Professors,
Assistant Professors, Visiting Professors, Visiting Scientists, Research Fellows
and Research Trainees.



~
!, Ph .D. Programme

Facilities are available for postgraduate students to work . for Ph.D. degree
under the guidance of the academic stafi of the Institute in various faculties.
Senior and Junior research fellowships are awarded by the Institute.

The Standing Committee of the Inter-University Board of India .and Ceylon at
its meeting held in February 28, 1967 adopted a resolution recognising the
Institute as a suitable centre for research work. In view of the above resolution
the Institute is now recognised by the various Indian Universities as a centre for
research for the doctorate degree in Theoretical Physics and Mathematics.

Pab1i«:ation.

1. RESEARCH PAPERS (Preprints and reprints are available on request)

2. MATSCIENCE REPORTS based on the lecture courses delivered at the
Institute both by visiting scientists and academic staff (Price Rs. 5/- within
India or U. S. $ 1-00 outside India).

s, PROCEEDINGS OF THE SEMINAR IN ANALYSIS is based on lecture
courses delivered at the Institute by visiting scientists or members of the
Institute during the Annual Seminar in Analysis (Price Rs. 5/- within India or
U. S. $ 1-00 outside India).

4. PROCEEDINGS OF THE CONFERENCE ON CLIFFORD ALGEBRA,
ITS GENERAL,IZATION AND APPLICATIONS, OotY,1971. (Price Rs. 10/-
within INDIA or U.S. $ 2.0~ outside India}.
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Hon'ble Dr. V. R. Neduncheziyan inaugurating the Twelfth Anniversary Symposium.
(L to R) Prof. Alladi Ramakrishnan, Director, Hon'ble Education Minister j

and Prof. George Marsaglia, Director, School of Computer Science,
Me Gill University, Montreal.

Prof. F. J. Noronha, Bangalore University, presiding over the inaugural function of the
Sixth Seminar in Analysis, held at Bangalore. (L to R) Prof. K. Sivasubramaniam,

Prof.K. R. Unni and Prof.F. J.Noronha.
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News of the Institute

Twelfth Anniversary Symposium

The TWELFTH Anniversary Symposium of the Institute was held from the 10th
to the 12th January 1974. The symposium entitled 'Computational methods
and numerical analysis' was inaugurated by Hon'ble Dr. V. R. Nedunchezhiyan,
Minister for Education. Government of Tamil Nadu and Chairman of the Board
of Governors 'Ofthe Institute. Professor George Marsaglia, Director, School of
Computer Science. McGill University I Canada, delivered the first lecture of the
symposinm

Lectures in the syposium were delivered by Professors Alladi Ramakrishnan.
R. Vasudevan. K. R. Unni, N. R. Ranganathan. K. H. Mariwalla, V· Radha-
krishuan, K. Srinivasa Rao, Drs. R. Sridhar, Vimala Walter, S. K. Sen, Messrs.
G. N. Keshava Murthy, M. R. Subrahmanya, K. Viswanathan. A. S. Adikesavan
and Krishnaswami Alladi.

Sixth Seminar in Analysis

A two week Matscience Conference entitled' Sixth Seminar in Analvsis ' was
inaugurated by Professor K. R. Unni at Bangalore on the 11th February, 197~.
Professor F. J. Noronha of the Bangalore University presided over the function.
More than 25 participants from various institutions all over India participated
in the Conference. The proceedings of the conference are in the process of being
published as a Matscience Report. .

CODferenceon Mathematics in Medieine and Biology

The conference on Mathematics in Medicine and Biology was held from the 21st
to the 23rd February 19i4 at Bangalore. The conference was inaugurated by
Professor Alladi Ramakrishnan, Director. Matecience. This conference was the
first of its kind in our country of an interdisciplnary nature. Mathematicians
and physical scientists of various backgrounds came together with practising
doctors with Ii view to define and explore areas of clinical interest where
application of sophisticated mathematical and physical concepts can be of vital
interest in diagnosis as well as therapy. About thirty participants from all
over India including eminent doctors in various fields participated in the
conference and about 25 of them presented their papers. There was a lot 9£
exchange. of ideas and information between the practising neurosurgeons and the
physical scientists who took part in the conference. The proceedings of the
conference are in the process o"fbeing p*blished as a Matscience Report.



Summer S£hool OD GreeD's FuuctioDS

A summer school for a week devoted to the study of Green's functions in
theoretical physics was inaugurated by Professor Alladi Ramakrisbnan, Director
-of the Institute, on 22nd September 1974at Mvsore. More than 45 participants
consisting of post-graduate teachers. research students and bright graduate
students from various institutions and universities all over India attended the
summer school. A. special fe~trire of this summer school was the participation
.of _undergraduates and pre-doctoral students who have shown interest in
creative work. They were given an opportunity to discuss the research
problems in informal seminars supplementary to the main programme.
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A section of the delegates to the Conference on Mathematics in Medicine and Biology,
. held at Bangalore.

Another section of the delegates to the Conference on Mathematics in
Medicine and Biology.
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Academic Staff

Professor Alladi Ramakrishnan Director
Professor R. Vasudevan
Professor K. R. Unni
Dr. N. R. Rangana than
r», T. S. Santhanam
Dr. V. Radhakrishnan
Dr. K. H. Mariwalla
Dr. K. Srinivasa Rao

, Prof. K. Sivasubramaniam (Tamil Nadu Government scholar-on deputation)

Senior Research Fellows :

Dr. R. Sridhar=
Mr. M. R. Subrahmanya
Mr. G. N. Keshavamurthy

Dr. Vimala Walter
Mr. A. R. Tekumalla
Mr. R. Jagannathan

Junior Research F ellO'llJ8:

Mr. A. Vijayakumar
Mr. K. Venkatesh
Mrs. Kasturi Ramanath

Miss S. Poornima
Miss V. Indumatby

Research Trainees:

Mr. B.N. V. Dutt
Mr. A. K. Gangopadhyaya
Mr. G. S. N. Murthy·

M.•.• C. V. Deshpande*
Mr. H. Chandrasekar>
Miss. Indras e

* Persons who have completed their tenure at the Institate
**National Science Talent Scholar.



Invitations and Delegations

In response to invitations from various research institutions, Professor Alladi
Ramakrishnan, Director of the Institute, gave lectures at the following research
Centres in the United States on his recent work during May-June, 1974:

Universities of California at Irvine and Riverside; Florida State University, Talla-
hassee; Ohio State University, Columbus, Ohio; U. S. Naval Research Laboratory,
Washington D. C.; Oak Ridge National Laboratory, Tennessee; National Bureau of
Standards, Washington; San Jose State University, San Jose; University of Texas
at Dallas, Texas. He also visited the University of Manitoba, Winnipeg, Canada.

He participated in the international conference on Numerical Analysis held at Dublin
during 29th July - 2nd August 1974. During this tour he also visited the following
research centres:
University of York, England; University of Dublin, Dublin, Ireland; International
Centre for Theoretical Physics, Trieste; Theoretical Physics Division, CERN, Geneva,
Switzerland.
He participated by invitation in the International Symposium (16-27 Dec. 1974) on
Recent Trends of Research in Statistics organised by Indian Statistical Institute,
Calcutta. He delivered the Cullis memorial lecture of Calcutta Mathematical Society.
He was invited to be the Chief Guest in an International Research Symposium
on Thermodynamic Equilibrium in Radiation Field in the presence of matter spon-
sored by S. N. Bose Institute of Physical Sciences, University of Calcutta. He
delivered invited lectures in S. N. Bose Institute.

Professor R. Vasudevan organised and presented two papers in the· Matscience
conference on Mathematics in Medicine and Biology held in Bangalore in February
1974. Was invited to give lectures at the summer school in Biomathematics con-
ducted by the University Grants Commission at Jadhavpur University, Calcutta in
June 1974. Was invited to give lectures at the Bose Centenary Symposium in
Bangalore at the Indian Institute of Science (Institute of Theoretical Studies)
Bangalore. Was invited by Professor R. E. Bellman to spend four months at the
Department of Electrical Engineering, University of Southern California, Los Angeles,
California, U.S.A.
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Professor K. R. Unni spent nine weeks at the University of Montreal at the invi-
tation of Prof. Q. I. Rahman and seven weeks at the University of Alberta at the
invitation of Prof. A. Sharma.

t-

Professor N. R. Ranganathan participated as a delegate of Matscience in the Inter-
national symposim (16-27 Dec. 1974) on Recent Trends of Research in Statistics,
organised by the Indian Statistical Institute, Calcutta where in he presented a paper.
He also gave invited lectures at the Applied mathematics centre, University of
Calcutta. Saha Institute of Nuclear physics, Indian Association for cultivation of
Science, Jadavapur, Department of Physics and Metrology, Indian Institute of Tech-
nology, Kharagpur, and Department of Physics, Visvabharathi University, Santi-
niketan. He was an invited lecturer to Summer Orientation Programme for Post
graduate teachers organised by Presidency College, Madras.

Professor T. S. Santhanam has been invited to spend a year at the Physikalisches
Institut of Wurzburg University, West Germany and three months at the International
Centre for Theoretical Physics, Trieste, Italy. He gave invited lectures at the Presi-
dency College, Madras and the American College, Madurai. He gave a seminar at
the Centre for Theoretical Studies, Indian Institute of Science, Bangalore. He visited
the Radio Astronomy Centre at Ooty. At the Matscience conference on 'Green's
functions and applications' held in Mysore' he gave a series of lectures on 'Green's
functions in Particle Physics '. He is an examiner for the Post-graduate Studies in
Physics of the Mysore University.

Professor K. Srinivasa Rao participated in the International Conference on 'Few-body
problems in Nuclear and Particle Physics' held at the University of Laval, Quebec,
Canada, in August 1974. Was visiting Scientist at the McGill University, Montreal,
Canada, during September 1974 ; Post· doctoral research Fellow at the McMaster
University, Hamitton, Canada, during October 1974 and Visiting Scientist at the
Instituto de Fisica, Universidad de Mexico, Mexico, D. F., during November 1974.
Visited and gave seminars during October-December 1974 at the following institu-
tions in U. S. A.: University of Illinois, Urbana; Cornell University, Ithaca; Rens-
selaer Polytechnic Institute, Troy; University of Rochester, Rochester; The Catholic
University of America, Washington, D. C.; Texas Technical University, Lubbock;
University of Texas, Austin; and at the following institutions in Canada: McGill
University, Montreal; McMaster University, Hamilton; Institute de physique
Nucleaire, University of Montreal, Montreal; Mathematische Recherche, University of
Montreal, Montreal; and at the University of Mexico Mexico, D. F.



Mr. G. N. Keshava Murthy was invited to spend a period of six months during
April-September 1974 at the University of Liege, Belgium. During' this period and
in October 1974 he gave seminar talks and had discussions with the mathematicians
at Technisch Hochsoule, Aachen; University of York, Mathematisk Universitat,
Aarhus and the University of Lausanne, Switzerland. He also participated in a week
long working seminar on Random series, Convex sets and Geometry of Banach
spaces held at the Mathematics Universitat, Aarhus during October 14-20 1974.

Mr. M. R. Subrahmanya participated in a course on Control theory and Topics
in Functional Analysis held at the International Centre for Theoretical Physics,
Trieste, Italy, during September-November 1974. He gave two lectures to the
participants and discussed his work with many distinguished mathematicians like
Professor Olech, Director Banach International Centre, Warsaw, Pallu de la Barrier,
University of Paris VI to mention a few. Spent a week as a Visiting Scientist at
the University of Gottingen at the invitation of Professor B. Brosowski and dis-
cussed about their joint work. He gave lectures at the followidg places: Lehrstuhl
fur Mathematik, Technical University of Aachen; Institut de Mathematics, University
of Liege; Department of Mathematics, University of York, England.

'"r,

Professor M
Department
University c
Massachuset

Professor K
Physical Rei
Ahmedabad.

Dr V.S. Ra
Nuclear Ph}
Bhabha Ato:
Bombay.

Professor J.
Department
University,

Dr. B. J. Sar
Department
University (

Professor.G
Department
University (

Dr. J. Pasup
Tata Institu
.Research, B

Professor 0
Heidelberg'
Heidelberg,

Dr; Jagdees'
Molecular E
Indian :Insti1
Bangalore.



months -during
.is period and
nathematicians
k Universitat,
ted in a week
y of Banach
4-20 1974.

, and Topics
!ticaIPhysics,
.tures to the
maticians like
de la Barrier,
g Scientist at
'ski and dis-
es: Lehrstuhl
ics, University

Invited

Professor Marshall H. Stone
Department of Mathematics
University of Massachusetts
Massachusetts. USA.

Professor K. H. Bhatt
Physical Research Laboratory
Ahmedabad.

Dr V. S. Ramamurthy
Nuclear Physics Division
Bhabha Atomic Research Centre
Bombay.

Professor J. Ruvalds
Department of Physics
University of Virginia. U.S.A.

Dr. B. J. Sanderson
Department of Mathematics
University of Warwick. England.

Professor.G. V. Gehlen
Department of Physics
University of Bonn, W. Germany.

Dr. J. Pasupathy
Tata Institute of Fundamental
Research, Bombay.

Professor Dr. Klaus Bethge
Heidelberg University
Heidelberg, W. Germany.

Dr. Jagdeesh Bandekar "
Molecular Biophysics Unit
Indianllnstitute'of Science
Bangalore.

Lectures

"Some unifying tendencies in
mathematics"

"Structure of f-p Shell Nuclei t'

"On the determination of nuclear
deformation potentital energy
surfaces"

"'Excitations in Liquid Helium t'

" Geometric Homology"

.' Amplitude zeroes in scattering and
photoproduction processes"

., Asymptotic behaviour of scattering
amplitude"

" Heavy ion Physics"

1. " Structure of water I:
Inter-molecular structure It

2. "Structure of water II:
Intra-molecular structure ••



Dr. S. Swaminathan
Mathematics Department
Dalhousie University
Halifax. N. S., Canada.

Dr. J. C .Parikh
Physical Research La boratory
Ahmedabad.

Dr. P. W. A. Dayanada
Department of Mathematics
University of Singapore,
Singapore.

" The approximation problem in
Banach spaces I. .

,< Nature of Multiparticle spectra I,

" Some models of Epidemics"

Prof. D. Kannan
Department of Mathematics
University of Georgia
Georgia. U.S.A.

" A construction of the diffus ion
process I.

Dr. S. C. K. Nair
Physics Department
Calicut U niversi ty, Calicut.

Professor John E. Lavery
Department of Mathematics
Tunghai University. Taiwan.

" Anamolous behaviour of high-spin
rotational states ••

1. .• Conjugate quasiltnear Dirichlet
and Neumann problems and a
posterior error bounds ".

2.. "Solution of conjugate quasilinear
Dirichlet and Neumann problems
with a posterior error bounds
and generalisations I,

3. ,< Recent experimental developments
in general relativity"

Dr. R. Bandyopadhaya
Jadavpur University
Jadavpur.

1. "Magnetic Field and instability
in Stars .'

2. "DeterD;lination of the nuclear
radius of Galaxy and pattern
velocity of density-wave on the
Galactic disk"

3. " Gravitational instability criterion
by the method of expansion
derivative"

•. ••Mass outflow fromjthe Galactic
nucleus ••

Professor C.
University 0

Par is VI Fra

Professor P.
Aerospace R
Wright PattI
U.S. Air For

Pr()f~ssor G.
University 0

Minneapolis.

Mr. KrIshna
Vivekanands
Madras.
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Professor C. Berge
University of Paris
Par is VI France

Professor P. R. Krishnaiah
Aerospace Research Laboratories
Wright Patterson Laboratories
U.S. Air Force Base. Ohio, USA.

Prof~isar O. Kalyanpllr
University of Mll1nesota
Minneapolis. U.S.A.

Mr. Krishnll8wllbli AlIlldi
Vivekananda College,
Madras.

.< Graph Theory"

" Multivariant Analysis"

1. Ie Topics in Gaussian processes"
2. II Filtering Theory"

1. IJOn sets generated by Arithmetical
Progressions .'

2. II Tr ibonacci ~umbers and related
fun~Uon8 "

3. "Some asymptotic formulae related
to Euler's function"

4. ,0 Moebius inversion formula"
5. "On the asymptotic distribution of

functions Modulo an Integer"
6. "Diophantine Appro~imatjons "
7. " A Farey sequence t)f Fibonacci

Dumber."
a. I' At>flt"othliiltion of Irrationals with

Fatey Fibol'U1Ct:ltractions .t

9. ••A rapid method to form Farey
Fibonacci fractions"

10. "On polynomials generated by
triangular array s "

11. "Magic squares and matrix trans-
formations "

12. I, Generalized Fibonacci probabili-
ties I,

13. ,. Duality among a certa in class of
functions I,

14. "On the rational approximation of
irrationals "

15. "On the distribution of functions
modulo an integer I,



MATSCIENCE REPOR'IS

Report No. Author

77

80 Krishnaswami Alladi

81 Alladi Ramakrishnan

Titlt

Proceedings of the Conference on
'Fourier Optics, Lasers and Holo-
graphy', Mysore, 1971.

Lectures on Diophantine Approxi-
mations. I

Applications of the theory or stoch-
astic processes to physical problems.

OTHER PUBLICATION

1. • Proceedings of the International Conference on Functional Analysis and
Applications', held at MATSCIENCE, Madras (1973) (Ed. by J. H.
Williamson, H. G. Garnir and K. R. Unni) has been published as a Lecture
Notes in Mathematics 399, Springer Verlag ([974). This contains the
articles of about 50 Visiting Professors from all over the world in addition
to those of members of the Institute.
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Library

Book.
During the year under report 837 new books including bound periodicals and
lecture notes were added to the library bringing the total number of volumes
to 13,180. These include many of the recent publications in pure and applied
mathematics and theoretical physics.

Periodical

Exchange contacts were established with the following institutions and we
started receiving the following items from them:

1. Institute of Mathematics Academia Sinica ,
Nankang, Taipei. Taiwan, China

c, Bulletin of the Institute of
- Mathematica.Academia Sinica"

2. Japan Academy, Ueno Park,
Tokyo, Japan

" Proceedings of the Japan
-Academy"

3. Universite de Paris - Sud,
Centre d'orsay Batiment, France

., Publications Mathematiques
- d'orsay '

Apart from these we are regularly receiving periodicals and lecture notes from
4[) institutions throughout the world in exchange.

Lecture Notes
Lecture notes of various institutions all over the world are regularly received in
exchange to MATSCIENCE REPORT and SEMINAR, IN ANALYSIS.

Li.ts Pabli.hecl

1. List of Preprints received in the library (issued Fortnightly).

2. List of New Additions (issued Bi-monthly.)

3. List of available MATSCIENCE REPORTS and SEMINAR IN ANALYSIS
(issued yearly),

4. List of Institute Publications (Reprints & Preprints) (issued yearly).

6. List of Periodicals received in the library (issued yearly).
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Matscienee - A Haven of Freedom *

The Institute of Mathematical Sciences or MATSCIENCE as it is well-
known or the Jewel of Tamil Nad as I called it before the President of India, is.
the only one of its kind in our country devoted to the pursuit of mathematical
sciences in all their ramifications from abstract mathematical logic to the
applications of analytical methods to technology and the life sciences. In.
structure and constitution it is modelled on the famous Institute for Advanced
Study at Princeton with accepted emphasis on creative research on international
standards of excellence. Its academic staff is divided into three groups,
permanent members who are full or associate professors of established reputa-
tion in their respective fields, visiting scientists providing stimulus and com-
petition for creative thought and younger members working for their Ph.D.
under the guidance of the permanent members. The Ph.D. programme is
intended to bring senior scientists into close contact with the younger genera-
tion and in this sensa it is an additional feature not usually present in centres
for advanced learning outside the universities.

The most striking feature of the Institute is the complete freedem given
to a scientist during the tenure of his work here. It is accepted as axiomatic
that excellence in creative work can be achieved only when a person is able
to think and work in • enlightened leisure' with . absolute freedom' to publish
the results of hi s research. The relevance of research to economic develop-
ment and the utilisation of mathematical methods are achieved by bringing
scientists in different disciplines together rather than by prescribing, imposing,
predetermining or restricting the nature of work of a creative scientist. To
stimulate exchange of ideas, active workers from other centres are frequently
invited to give seminars at the Institute on their research work and opportuni-
ties are afforded to members of our Institute to participate in scientific meetings
at home and abroad.

To estimate its present achievements and understand the future
programme we must be aware of the circumstances that led to the creation of
the Institute. The. stirring story of its creation is part of the annals of
Indian science. I take this opportunity to recall the magic moments when the
miracle happened. Till the year 1952 there was no research department in
physics in the University of Madras. I had the privilege of joining as its first
member in June 1952. Frequent travels during the ten years of my tenure at the
University convinced me that theoretical physics should be fostered side by side
with experimental work and mathematics should form the real basis for theoreti-
cal physics. Since opportunities in the university were meagre for theoretical

"'Talk delivered by Professor Alladi Ramakrishnan at the All India Radio, Madras,
on Friday, the 23rd August. 1974.



physics, I gathered a group of young aspirants in my family, home Ekamra Nivas
where we discussed current problems at informal seminars. This attracted the
attention of Professors Bohr and Dirac, Bellman and Lighthill, Salam and
Chandrasekhar and through a series of events each improbable as the other, the
Institute was created on the 3rd January, 1%2 by the Government of Madras

.with the support of the then Prime Minister of Ind'ia,:Hwaharlal Nehru and
the finance minister of our State C. Subramaniam. The creation of Matscie nce
set in motion an intellectual renaissance, the nature and magnitude of which
will be realised in the years to come. We have been fortunate in receiving the
continued support of the Government of Madras through the successive Chairmen
of the Board of Governors, Subra maniam. Venkataraman and now Nedun-
chezhiyan. We hope the assistance of the Government of India will match
the magnificent support of the State Government-

Our initial efforts for the first four years were confined to the theory of
stochastic processes and the physics of elementary particles. Professor Bhabba
can well be considered the father of research in stochastic theory in India and
Matscience as the rightful heir to this legacy and tradition. I was initiated
into stochastic theory in the year 1947 when I worked under Professor Bhabha
on the famous fluctuation problem of Cosmic Radiation. The work done in
association with my colleagues amounts to an extension. expansion, modifica-
tion development of Bhabha's or iainal ideas and this is the highest tribute
I can pay to my most revered teacher and guide. This has naturally resulted
in the creation of new techniques and methods which are finding increasing
applications- In the year 1971. 8 summary of th is work was presented at the
International Conference on Point Processes at 1. B. M. Yorktown Heights.
New York. It is extensively 'quoted in text books of A. T· Bhsrucha-Reid
(McGraw Hill), M. S. Bartlett (Cambridge), T. EHarris (Springer Verlag) and
in innumerable papers.

My distinguished colleagues Professors Yasudevan, Ranganathan and
Radhakr ishnan are carrying on this 'stochastic tradition' with remarkable
ingenuity to a wide range of applications in statistical mechanics, solid state
pbvsics.and even biology and medicine.

After the amazing triumph of Feynman's formalism of quantum electro-
dynamics in 1949. no one dared to attempt improvements or suggest alterations
in the theory. For the first time. the division of the propagator was suggested
at Matscience, the new concept of Feynrnan patterns introduced and the mathe-
matical consequences. studied in intricate detail. Reference to this has been made
by Professor Weinberg and the most recent work in the Physical Review
indicates a surge of interest in these new aspects of Feynman formalisjn.
Detailed announcements were made ill a well-attended seminars at Stanford
and Berkely as early as 1962! in Rochester in 1963. A sum.ma~Y was presented
at the Capital Conference on graph theory in 1973 at Washington, D.C.
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Profes~or Bhabha's predilection towarde matrix theory is well known
in scientific circles and my own interest hi that subject can be traced to my
association with him as early as 1974. I need only refer to the series of original
papers contained in my book . L-mlltrix: Theory or the Grammar of Dirac
Matrices'. All the papers have been reviewed in Mathematical Reviews.

The new approach to matrix theory was presented at the international
conference on Numerical Analysis at Dublin this year in an invited one-hour
address.

Today, the Dirac equation for the electron is the only valid.equation in
physics and attempts were made by Bhabha to extend such equations to other
elementary particles. There are other possible extensions than that suggested
bv Professor Bhabha and this is included in my book on ' L-matrix theory'.
This led to higher dimensional Dirac matrices, the generalized Clifford algebra
and a new approachto internal quantum numbers and a generaliaation of the
Gall-Mann-Nishijma relation. The paper on internal quantum numbers was
presented at the Rutherford Centenary Conference in tbe year 1971 held; at
Christ Church, New Zealand.

The most active members of our group in high energy and nuclear physics
are Professors Santhanam and Srinivasa Rao who have worked on various
branches of physics - weak. electro .•magnetic and strong interactions.

The contribution entitled 'Einstein - A natural completion of Newton'
hS6 appeared in the Solomon Bochner issue of the Journal of Mathematical
Analysis and Applications (1973). It purports to set at rest all futile specu-
lations regarding the existence of faster than light particles by means of a simple
and elegant mathematical approach. This work was presented at the University
of Texas at Dallas before accredited experts on gravitation tbeory.

We have an equal interest in the general theory of relativity and the
fundamental principles of quantum mechanics and .work in these domains is
going under the direction of my eminent colleague Professor K. H. Mariwalla.

As will be seen from the above summaries, our research work is closely
connected with the contributions of the eminent Indian scientists, Bhabha and
Chandrasekhar, the reputed statisticians Bartlett and Kendall, the world famous
Nobel Prizemen Feynman and Gell-Mann and, the scientific seers of all time,
Einstein and Dirac.

While working in theoretical physic" We were quite conscious of our
inadequacies and well aware of the all pervasive nature of the mathematical
discipline. The preamble 10 the constitution of our Institute puts unambiguous



emphasis 00 the development of mathematical sciences in the widest possible
range. In January 1966, a significant beginning was made in pure mathematics
in a spirit so well expressed by Professor Marshall H. Stone the mathematician's
attitude to other disciplines such as physics is something like. " I try to help
everyone but I have also my own concerns".

Professor Unni is our leading mathematician and with singleness of purpose
he devoted himself to the building of the mathematics group with the initial
impetus given to him by Professor Hayman, a visiting professor at Matscience
in 1966. Unni's main interest is in functional analysis but he is orienting
the future programme in our Institute so that it can playa very important role in
the applications of mathematical sciences to economic and social needs retaining
its identity as an international centre in functional analysis. The success of the
International Conference in January 1973 through the active participation of
over sixty mathematicians from over twenty countries is the highest tribute
which the worldwide mathematical community has paid to our country in general
and Matscience in particular.

The students of Matscience are finding easy access to the great centres of
learning after obtaining their Ph.D. degree. Our academic staff is in close contact
with about 200 research institutes abroad and with more than 300 scientists of
outstanding eminence the world over. It is with justifiable pride that we can
look back on the achievements of the Institute for the past twelve years.

We look forward to the future with unfailing faith in the mathematical
talents of the rising generation. We cannot promise them affluence or soft
comforts or pleasant methods of acquisition of worldly goods. What we can
offer are, an open window to let in and out the vital breezes of new ideas, a table
and a blackboard for serious work, freedom from interference in contemplative
thought, a ready access to a well equipped library and above all, stimulating
contact with their compeers all over the world.

These are attractions enough to make the mathematician's career worth
pursuing despite modest salaries and meagre benefits. We hope the most gifted
minds of our country are lured to this enchanting world of numbers. and
functions, algebraic or analytic, limits and approximations, rational or irrational.

Welcome to MATSCIENCE - the haven of freedom.

Prof. Alladi Ramakrishnan
Director MA TSCIENCE, Madras.20.

By Court.MY: All In:iia Radio, Madra$.
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LIST OF PUBLICATIONS
OF

Professor ALLADI RAMAKRISHNAN

Monographs

1. Probability and stochastic processes.
(Handbuch der Physik, V. 3, Springer-Verlag, pp. 524-651, 1959)

2. Elementary Particles and Cosmic Rays.
(Pergamon Press, 580 p. 1962)

3. L-Matrix Theory or The Grammar of Dirac Matrices.
(Tata McGraw-Hili, Delhi, 1972)

Astrophysics

1. On an integral equation of Chandrasekhar and Munch.
(Astrophysical Jour. 115, 141, 1952)

2. A stochastic model of a fluctuating density field - I.
(Astrophysical Jour. 119, 443, 1954)

3. A stochastic model of a fluctuating density field - II.
(Astrophysical Jour. 119,. 682, 1954)

4. -- (with P. M. Mathews)
On the solution of an integral equation of Chandrasekhar and Munch.---·---
(Astrophysical Jour. 119, 81, 1954)

5. On stellar statistics.
(Astrophysical Jour. 122, 24, 1955)

6. -- (with S. K. Srinivasan)
Correlation problems in the study of the brightness of the milky way.
(Astrophysical Jour. 123, 479, 1956)

7. --' (with R. Vasudevan)
On the distribution of visible stars.
(Astrophysical Jour. 126, 573, 1957)

8. -- (with R. Vasudevan and S. K. Srinivasan)
Angular correlations in brightness of the milky way.
(Jour. Ma~hJ. and PhyJ. Sci., (Madras) 1, 75, 1967)



Cosmic Rays

1. A note on the size frequency distribution of penetrating showers.

(Proc. Phys. Soc., London, A63, 861, 1950)

2. -- (with H. J. Bhabha)
The mean square deviation of the number of electrons and quanta in cascade

theory.
(Proc. Ind. Adad, Sci., 32A, 141, 1950)

3. A note on Janossy's mathematical model of a nucleon cascade.
(Proc. Camb. Phil., Soc., 48, 451, 1952)

4. -- (with P. M. Mathews)
Studies in the stochastic problem of Electron-Photon cascades.
(Prog. Theor. Phys., 11, 95, 1954)

5. -- (with S. K. Srinivasan)
Two simple stochastic models of cascade multiplication.
(Prog. Theor. Phys., 11, 595, 1954)

6. -- (with S. K. Srinivasan)
Fluctuations in the number of photons in an electron-photon cascade ..
(Prog. Theor. Phys., 13, 93, 1955)

7. -- (with S. K. Srinivasan)
A new approach to cascade theory.
(Proc. Ind. Acad. Sci., 44A, 263, 1956)

8. -- (with S. K. Srinivasan)
A note on the cascade theory with ionisation loss.
(Proc. Ind. Acad. Sci., 45A, 133, 1957)

9. -- (with S. K. Srinivasan, N. R. Ranganathan and R. Vasudevan)
Multiple processes in electron-photon cascades.
(Proc. Ind. Acad. Sci., 45A, 311, 1957)

11.
Numer
(Prog,

12.
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10. -- (with S. K. Srinivasan)
A note on electron-photon showers.
(Nulc. Phys., 25, 152, 1961)
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11. -- (with P. M. Mathews)
Numerical work on the fluctuation problem of electron cascades.
(Prog. Theor. Phys.,9, 679, 1953)

12. --- (with R. Vasudevan and S. K. Srinivasan)
Some new mathematical features of cascade theory.
(Inter, Conf, on Cosmic Rays, V. 5, p. 498..:.501,TIFR, Bombay, , \964)
(Jour. Math. Anal. Appl., 11, 278, 1965)



Stochastic Processes and Methods

1. Stochastic processes relating to particles distributed in a continuous infini~
of states.
(Proc. Camb. Phil. Soc., 46, 595, 1950)

2. Some simple stochastic processes.
(Jour. Roy. Stat. Soc., B13, 131, 1951)

3. -- (with P. M. Mathews)
On a class of stochastic integro-differential equations.
(Proc. Ind. Acad. Sci., 38A, 450, 1953)

4. -- (with P. M. Mathews)
A stochastic problem relating to counters.
(Phil. Mag., (7), 44,. 1122, 1953)

5. Stochastic processes associated with random division of a line.
(Proc. Camb. Phil. Soc., 49, 473, 1953)

6. On counters with random dead time.
(Phil. Mag., (7), 45; 1050, 1954)

7. On the molecular distribution functions of a one-dimensional fluid- 1.
(Phil. Mag. (7), 45, 401, 1954)

8. -- (with P. M. Mathews)
On the molecular distribution functions of a one-dimensional fluid - II.
(Phil. Mag. (7), 45, 1053, 1954)

9. Phenomenological interpretation of the integrals of a class of random
functions I & II.
(Nederl-Akad, Wetensch. Proc. Ser. A, 58, and Indag. Math. 17, 470, 634,
1955)

10. (with P. M. Mathews)
Straggling of the range of fast particles as a stochastic process.
(Proc. Indian Acad. Sci., 41A, 202, 1955)

11. Inverse probability and evolutionary Markoff stochastic processes.
(Proc, Ind. Acad. Sci., 41A, 145, 1955)
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12. -- (with P. M. Mathews)
Stochastic processes associated with a symmetric oscillatory Poisson process.
(Proc. Ind. Acad. Sci., 43A, 84, 1956)

13. Processes represented as integrals of a class of random functions.
(Nederl-Akad, Wetensch. Proc. Ser. A, 59, and Idag. Math. 18, 120, 1956)

14. A physical approach to stochastic processes.
(Proc. Ind. Acad. ScL, 44A, 428, 1956)

15. -- (with S. K. Srinivasan)
Stochastic integrals associated with point processes (in French).
(Pub!. Inst. Statist. Univ., Paris, 5, 95, 1956)

16. Ergodic properties of some simple stochastic processes.
(Z. Angeno Math. Mech., 37, 336, 1957)

17. Ambigenous stochastic processes.
(Z. Angeno Math. Mech., 39, 389, 1959)

18. -- (with S. K. Srinivasan)
On age distribution in population growth.
(Bull. Math. Bio-Physics, 20, 289, 1958)

19. Application of theory of stochastic processes to physical problems.
(Studies in Theor. Phys., Proc. Summer School, Mussoorie, 1959, pt. 2,
pp. 239-253, 1960)

20. -- (with R. Vasudevan and P. Rajagopal)
Ambigenous stochastic processes.
(Jour. Math. Anal. Appl. 1, 145, 1960)

21. -- (with R. Vasudevan)
A physical approach to limiting stochastic operations.
(Jour. Ind. Math. Soc, (N. S.) Golden Jubilee. Vol. 24, 457, 1961)

22. -- (with T. K. Radha)
Correlation problem in evolutionary stochastic processes.
(Proc. Carob. Phil. Soc., 57,843, 1961)



23. -- (with K. Venkatesan)
Some new stochastic aspects in cascade theory.
(Proc. 7th Annual Cosmic Ray Symposium, Cbandigarh, pp, 59-61, 1961)

24. -- (with N. R. Ranganathan)
Stochastic methods in quantum mechanics.
(Jour. Math. Anal. Appl., 3, 261, 1962)

25. -- (with R. Vasudevan and S. K. Srinivasan)
Scattering phase shifts in stochastic fields.
(Zeit. fur Physik, 196, 112, 1966)

26. --- (with R. Vasudevan and S. K. Srinivasan)
Some new mathematical features of cascade theory.
(Jour. Math. Anal. Appl., 11, 278, 1965)

27. --- (with S. K. Srinivasan and R. Vasudevan)
Multiple product densities.
(Jour. Mathl. and Phyl. Sci., (Madras) 1, 275; 1969)

28. Stochastic methods 1937-71
Proceedings of the IBM conference on point processes 1971. (Interscience)

Relativity

Einstein - A natural completion of Newton
(Jour. Math. Anal. Appl., 42, 377-3-80, 1973)
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Elementary Particle Physics

1. Theoretical Physics in the U.S.A.
(Current Science, 27, 469, 1958)

2. -- (with N. R. Ranganathan and S. K. Srinivasan)
Meson production in nucleon-nucleon collisions.
(Nucl. Phys., 10, 160, 1959)

3. -- (with N. R. Ranganathan, S. K. Srinivasan and K. Venkatesan)
Photo-mesons from polarized nucleons.
(Proc. Ind. Acad. Sci., 49A, 302, 1959)

4. - (with N. R. Ranganathan and S. K. Srinivasan)
A note on the interaction between nucleon and antinucleon.
(Proc. Ind. Acad. Sci., 50A, 91, 1959)

5. Perturbation expansions and Kernel functions associated with single particle
wave functions.
(Proc. of the Summer School, Mussoorie, Pt. 1, pp~ 1-14, 19:j9)

6. --- (with N. R. Ranganathan, R. Vasudevan and S. K. Srinivasan)
A note on dispersion relations.
(Nucl. Phys., 15, 516, 1960)

7. --- (with A. P. Balachandran and N. R. Ranganathan)
Some remarks on the structure of elementary particle interactions.
(Proc. Ind. Acad. Sci., 53A, 1, 1961)

8. --- (with G. Bhamathi and S. Indumathi)
A limiting process in quantum electrodynamics.
(Proc, Ind. Acad. Sci., 53A, 206, 1961)

9. --- (with V. Devanathan and G. Ramachandran)
Elastic photo-production of neutral pions from deuterium.
(Nuel. Phys., 24, 163, 1961)

10. --- (with A. P. Balachandran, N. R. Ranganathan and N. G. Deshpande)
On an isobaric spin scheme for leptons and the leptonic decays of strange
particles.
(Nuel. Phys., 26, 52, 1961)



11. -- (with G. Ramaehandran and V. Devanathan) 21.

A time dependent approach to rearrangement collisions. .Low

(Nuovo Cim., 21, 145, 1961) (Nuo

12. --- (with R. Thunga and T.K. Radha) 22.

Physical basis of quantum field theory. Quan

(Jour. Math. Anal. Appl., 4, 494, 1962) '(Rane

13... -:-- (with R. Thunga, T. K. Radha, S. Indumathi and G. Bhamathi) 23. Quan

Some consequences of spin 3/2 for 2. (Proe

(Nuovo Cim., (10), 22, 604, 1961)
24.

14. --- (with R. Thunga and T. K. Radha) Magn

Possible resonances in 2: -p reactions. (Ranr

(Nucl. Phys., 32, 517, 1962)
25.

15. .--- (with V. Devanathan and K. Venkatesan) Essay

On the scattering of pions by deuterons. (Leet.

(Nucl. Phys., 29, 680, 1962) 1961)

16. --- (with A. P. Balachandran) 26.

Partial wave dispersion relation for Lambda-Nucleon scattering. Isobai

(Nuovo Cim., (10), 24, 980, 1962) (Nuel

17. -- (with A. P. Balachandran, T. K. Radha and R. Thunga) 27.
Photoproduction of pions from A - hyperons. Isobai
(Nuevo Cim., (10), 25, 939, 1962) (Nuel

18. --- (with A. P. Balachandran, T. K. Radha and R. Thunga) 28. Fund;

On the spin and parity of the v=; resonances. (ICTF

(Nuovo Cim., (10), 25, 723, 1962) (Symj
pp.8:

19. --- (with G. Bhamathi, R. Thunga, T. K. Radha and S. Indumathi)
Dispersion analysis of S production in K-N collisions. 29. New:
(Nucl. Phys., 37, 585, 1962) (Proce

20.
"-/

30. An UJ--- (with T. K. Radha, R. Thunga and A. P. Balachandran)
!'!

On the Y* - resonances. (Proc.

(Nuovo Cim., (10), 24, 1006, 1962) ~21, J
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21. -- (with A. P. Balachandean and :K. Raman)
Low energy K+ -nucleon scattering.
(Nuovo Cim., (10), 24, 369, 1962)

22. --- (with T. K. Radha, R. Thunga and K. Raman)
Quantum numbers and decay models of the resonances.
(Rand Corporation preprint, 1962)

23. Quantum mechanics of the photon.
(Proc. of Summer School, Mussoorie India, pp. 15-18, 1959)

24. -- (with G. Ramachandran)
Magnetic bremsstrahlung in neutron- electron collisions.
(Rand Corporation preprint, 1962)

25. -- (with T. K. Radha)
Essay on "symmetries".
(Lect. series at the Kodaikanal Summer School, Kodaikanal pt. II, pp. 1-77,
1961)

26. (with K. Raman and R. K. Umerjee)
Isobar production in nucleon-nucleon collisions=-I.
(Nucl. Phys., 60, 401, 1964)

27. -- (with K. Raman and R. K. Umerjee)
Isobar production in nucleon-nucleon collisions-e-Il.
(Nucl. Phys., 66, 609, 1965)

28. Fundamental multiplets.
(ICTP, Trieste preprint ICf65J49, 6 p. 1965)
(Symp. in The or. Phys. and Maths., ed. by Alladi Ramakrishnan, V. 5,
pp. 85-92, Plenum Press, N.Y., 1967)

29. New perspectives on the Dirac Hamiltonian and Feynman.
(Proceedings of the 1967 Colorado Summer School, Gordon & Breach)

30. An unconventional views of perturbation expansions
(Proc, Inter. Seminar on Unified Field Theory, Univ, of Rochester. pp. 411-
It.21, 1~63)



31. -- (with K. Venkatesan and T. S. Shankara)
Sensitivity of the vector coupling constant to p-Neutrino mass and T-
invariance.
(Nuovo Cim., (10), 37, 1046, 1965)

32. Generalized Gell-Mann-Nishijima relations.
(Proceedings of the conference on Nuclear Physics, Matscience Report
No. 78, 1, 1973)

- I ..
) .. '

1.
On the
(Proc.

2.
On the
(Jour.

3.
A note
(Jour.

4. CPT ill

(Jour. :

5.
New cc
(Jour. :

6. Some n
(Jour. ]

7. New pe
(Hiah ]
Gordon

8. A new
(Jour. 1



nd T-

Report

.I •.

l . ,
Field Theory and Feynman Graphs

1. -- (with T. 1<.. Radha and :R. Thunga)
On the, decomposition of the Feynman propagator.
(Proc. Ind. Acad. Sci., 52A, 228, ,1960)

2. -- (with T. K. Radha and R. Thunga)
On the concept of virtual states.
(Jour. Math. Anal. Appl., 5, 225, 1962)

3. --- (with K. Venkatesan and V. Devanathan)
A note on the use of Wick's theorem.
(Jour. Math. Anal. Appl., 8, 345, 1964)

4. CPT in Feynman formalism.
(Jour. Math. Anal. Appl., 17, 147, 1967)

5. -- (with I. V. V. Raghavacharyulu)
New combinatorial features of Feynman graphs.
(Jour. Math. Anal. Appl. 18, 175, 1967)

6. Some new topological features of Feynman graphs.
(Jour. Math. Anal. Appl., 17, 68, 1967)

7. New perspectives on the Dirac Hamiltonian and the Feynman propagator.
(High Energy Physics and Fundamental Particles, pp. 665-672,
Gordon & Breach, N.Y., 1965)

8. A new form of Feynman propagator.
(Jour. Mathl. and Phyl. ss., (Madras) I, 57, 1967)



Theory of L - Matrices

1. The Dirac Hamilton as a member of a Hierarchy of matrices.
(Jalif. Math. Anal. Appl., 20, 9, 1967)

2. HeIicity and energy as members of a Hierarchy of Eigenvalues.
(Jour. Math. Anal. Appl., 23; 397, 1967)

3. Symmetry operations on a Hierarchy, of matrices.
(Jour. Math, Anal. Appl., 22, 39, 1967)

4. -- (with I. V. V. Raghavacharyulu)
A note on the representations of Dirac groups.
(Symp. in Theor. Phys. and Maths., ed by Alladi Ramakrishnan, V. 8,
25-32, Plenum Press, N. Y.)

5. On the relationship between the Lsmatrix Hierarchy and Cartan spinors.
(Jour. Math. Anal. Appl., 22, 570, 1968)

6. -- (with R. Vasudevan, N. R. Ranganathan and P. S. Chandrasekaran)
A generalization of the Lsmatrix hierarchy.
(Jour. Math. Anal. Appl., 23, 10, 1968)

7. Lsmatrices, quaternions and propagators.
(Jour. Math. Anal. Appl. 23, 250,1968)

8. On the algebra of L·iIr~trices.
(Symp. in Theo. Phys. and Maths., ed by Alladi Rarilllkdshnan~ V: "9,
pp. 73-78, 1969, Plenum Press, N.Y.)

9. - (with R. Vasudevan)'
A Hierarchy of idempotent matrices.
(Symp. in Theor. Phys. and Maths., ed
pp. 85-88, 1969, Plenum Press, N.Y.)

. ,y .. '

by Alladi Ramakrishnan, V. 9,

10. L-matrix hierarchy and higher dimensional Dirac Hamiltonian.
(Jour. MathI. and Phyl. Sci., 1, 190, 1967)

11. Lvmatrices, propagators with imaginary parameters.
(Symp. in Theor. Phys. and Maths., ed by AUadi Ramakrishnan, V. 9,
pp. 89-84, Plenum Press, 1969)
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12. Generalized helicity matrices.
(Jour. Math. Anal. Appl., 26, 88, 1969)

13. --- (with P. S. Chandrasekaran, T. S. Santhanam and A. Sundaram)
Helicity matrices in the generalized Clifford algebra.
(Jour. Math. Anal. Appl., 26, 275, 1969)

14. --- (with P. S. Chandrasekaran and T. S. Santhanam)
L-matrices and the fundamental theorem of spinor theory.
(Symp, in Theor. Phys. and Maths., ed by Alladi Ramakrishnan, V. 10,
pp. 63-68, Plenum Press, 1970)

15. --- (with T. S. Santhanam and P. S. Chandrasekaran)
On the representations of generalized Clifford algebra.
(Jour. Mathl. and Phyl. Sciences, 3, 307, 1969)
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13. , Para measures and Multipliers on Segal algebra, International Con-
ference on Functional analysis and applications, Springer Verlag, (1974).

14. ---, Segal algebra of Bourling type, Ibid (1974).

15. K. R. Unni and G. N. Keshava Murthy "Multipliers on weighted spaces,"
Ibid (1974).

16. K. R. Unni, "Multipliers on Segal Algebras". Studia Mathematica, Vol. 49
(1974).

17. K. R. Unni and G. N. Keshava Murthy "Multipliers on Segal algebra" (to
be submitted).
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LIST OF PUBLICATIONS

OF

Professor N. R. RANGANATHAN

A. Stochastic Processes and' Probability Methods:

1. Numerical Evaluation on the New Approach to Cascades Theory I and II,
Proc. Ind. Acad. Sci., 45, 69, 268 (1957) (with S. K. Srinivasan).

2. Multiple processes in Electron-Photon Cascades, Proc. Ind. Acad. Sci., 45,
311 (1957) (with Alladi Ramakrishnan, S. K. Srinivasan and R. Vasudevan).

3. Stochastic problem of Electron-Photon Cascades including polarization, Proc.
Phys. Sci. (Lond.), 76, 650 (1960) (with R. Vasudevan).

4. Stochastic methods in Quantum Mechanics, Jour. Math. Anal. and Appl,
3, 261-294 (1961) (with Alladi Ramakrishnan).

5. On Stochastic aspect of Latent Image formation in silver Halides (with
V. Radhakrishnan). Proceedings of Indo-French Seminar on Optical Behavi-
our of materials, New Delhi, 1971.

B. Particle Physics:

6. Meson production in Nucleon-Nucleon Collisions, Nucl. Phys., 10, 160
(1959) (with Alladi Ramakrishnan and S. K. Srinivasan).

7. Photo-mesons from Polarized nucleons, Proc. Ind. Acad. Sci., 49, 302 (1959)
(with Alladi Ramakrishnan, S. K. Srinivasan and K. Venkatesan).

8. A note on the interaction between Nucleon and Anti-nucleon, Proc. Ind.
Acad. Sci., 50, 91 (1960) (with Alladi Ramakrishnan and S. K. Srinivasan).

9. A note on the dispersion relations, Nuel. Phys., 15, 516 (1960) (with Alladi
Ramakrishnan, S. K. Srinivasan and R. Vasudevan).



10. A note on Scattering and Production Amplitudes, Nucl. Phys., 18, 81
(1960) (with A. P. Balachandran).

11. On a Model of
A. P. Balachandran).

decay, Nuovo Cimento, 18, 1209 (1960) (with

12. A note on Relativity Parity Pk2:, Nuovo Cimento 16, 1142 (1960) (with
A. P. Balachandran),

13. Some -remarks on the interaction of Elementary Particles, Proc. Ind. Acad,
Sci., 53, 1 (1961).

14. An isotopic spill: scheme for Leptons and the Leptonic deays of strange
particles, Nucl. Phys. 26, 52 (1961) (with AIladi Ramakrishnan, A. P. Bala-
chandran and N. G. Deshpande).

15. On Dirac Spurs and Pfaffians, Nuovo Cimento, 37, 172 (1965) with R. Vasu-
devan).

16. Some aspects of renormalization (unpublished). Lectures delivered at T.I.F.R.
Bombay (1965).

17. Elementary Particle treatment of Pion-Nucleon scattering, Proc. Nucl. Phys,
and Solid State Physics, Symp. 2, 23-26 (1969) (with K. Srinivasa Rao and
A. Sundaram).

18. On peratization methods, Symposia on Theoretical Physics, 2, 23 (1966).
Plenum Press, N.Y., U.S.A.

19. Elementary Homology Theory, Symposia on Theoretical Physics, 5, 15 (1967),
Plenum Press, N.Y., U.S.A.

20. Statistics of Independent Bosons, Proc. of Third Mastech Conference (with
K. H. Mariwalla). p. 179 (1971).

c. Many-Body Problems:

21. Magnetic properties of Itinerant Electrons-I, Ferromagnetism, Nuovo Cimento
Supp\. Series I. 5, 807-889 (1967) (with A. K. Rajagopal and H. Broos).
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22. A note on some solvable vector. potentials for the Dirac equations, I~I.T
Jour. Math. and Phys. Sci., Madras, 1, 189 (1967) (with R. Vasudevan and
K. Venkatesan).

2~. Study of interacting Bose Gas with currents and densities as co-ordinates,
Phys. Lett. 29A, 138 (1969) (with R. Vasudevan and R. Sridhar).

D. L·Matrix Theory and Generalized Clifford Algebra:

24. A Generalization of Lonatrix hierarchy, Jour. Math. Anal. Appl., Academic
Press, 23, 10-14 (1968) (with Alladi Ramakrishnan, R. Vasudevan and
P. S. Chandrasekaran),

25. The generalizad Clifford algera and Unitary Group, Jour. Math. Anal. Appl.
26, 275 (1969). (with Alladi Ramakrishnan, R. Vasudevan, T. S. Santhanam
and P. S. Chandrasekaran).

26. Idempotent matrices from a generalized Clifford algebra, Jour. Math. Anal.
App1. 27, 563 (1969) (with Alladi Ramakrishnan, R. Vasudevan, T. S. San-
thanam and P. S. Chandrasekaran).

27. Kemmer algebra from generalized Clifford elements, Jour. Math. Anal. Appl.
28, 108 (1969) (with Alladi Ramakrishnan, R. Vasudevan and P. S~ Chandra-
sekaran).

28. On a class of generalized determinants, Proc. First Mastech Conference on
Matrix Analysis, p. 185 (1970) (with Alladi Ramakrishnan and P. S. Chandra-
sekaran),

29. Some Remarks on Connection between Para Statistics and Roots of unity,
Proceedings of the International Symposium. on Recent Trends of Research
in Statistics (1974).

30. in a magnetic field, Proceedings of
Post Graduate Teachers, Presidency

On symmetries of Bloch electron
Summer Orientation Programme for
College, Madras (1974).

E. Modern Optics:

31. Kinetics of formation of print-out Silver, Proc. of Third Conf. on Photo-
graphic Science and Technology, H.P.F. Ltd., Ooty (1971) (with V. Radha-
krishnan and K. H. Mariwalla).



32.· Role of positive holes in the growth of Silver Image, Proc. of Third Con-
ference on Photographic Science and Technology, H.P.F., Ltd., (1971). (with.
V. Radhakrishnan and K. H. Mariwalla),

33. Effects of electron tunnelling in the formation of Latent-Image Speck"
Proc. of Third Conf. on Photographic Science and Technology, H.P.F. Ltd."
Ooty (1971). (with V. Radhakrishnan and K. H. Mariwalla).

34. Hadamard matricts and optical Information processing (Workshop on Fourier
optics, Holography, Optical information, Indian Institute of Science, Ban-
galore, 1972).

35. Holography and Quantum systems, Proc. of Conference on Fourier optics,
Lasers and Holography, Matscience, 1971.

36. On generalized Clifford groups-I (with R. Jagannathan) Reports on Mathe-
matical Physics, 5, l31-143, 1974.

37. On generalized Clifford groups-Il (with R. Jagannathan) Reports on Mathe-
matical Physics, in press).

38. Generalized Clifford groups and magnetic translation groups' (Proc. of Indo-
Soviet conf. on Solid State Materials, Indian Institute of Science, Bangalore,
1972).

39. Generalized Clifford groups (abstract). Proceedings of the Conference on
Nuclear Physics, Matscience Report ,78, 257, 1973.

40. Generalized Clifford groups and their physical relevance (with R. Jaganna-
than) Proc. of the second International colloquium on group theoretical
methods in physics, Univ. of Nijmegen, Netherlands, B232-B241, 1973.
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LIST OF PUBLICATIONS

OF

Professor T. S. SANTHANAM

-1. Some remarks on symmetries shared by strong and weak interactions, Nuclear
Physics 45, 255 (1963), (with K. Venkatesan).

2. Pion resonances, Symposia on Theoretical Physics, Plenum Press, New York,
Vol. I. 1963.

3. Symmetries Of weak and strong interactions, Proc. Summer School, Kodai-
kanal (1963).

4. Origin of unitary symmetry 10 strong interactions, Physical Review 1368,
1092 (1964), (with E. C. G. Sudarshan and L. 0' Raifeartaigh).

5. Some remarks on the construction of invariants of semi-simple Lie groups,
Jour. Math. Phys. 7, 1886 (1966).

6. P-wave non-leptonic decays of hyperons and representation mixing in SU(6),
Physics Letters 21, 234 (1956).

7. A compact formula for the C. G. coefficient of SU (3), Nuovo Cimento
45A, 1046 (1966). (with B. Gruber).

8. SU (6) and its relativistic generalizations, Relv. Phys. Act a. 40, 9-134
(1967), (with H. Ruegg and W. Rubl).

9. Internal multiplicity structure and the C. G. series of exceptional group
G(2), Jour. Math. Phys. 8, 2206 (1967). (with D. Radhakrishnan).

10. Stuckelberg fields and the current algebra sum rules, Nuovo. Cimento 57A,
440 (1968).

11. Lectures on Group Theory and applications, Matscience Report 61.



12. Broken symmetry and the Smushkevich principle, Nuovo Cimento 59A, 20
(1969). (with P. Narayanaswamy).

13. Generating functions of classical groups and evaluation of 'partition func-
tions, Jour. Math. Phys. 10, 1704 (1969).

14. Clifford algebra and massless fields, Prog. Theor. Phys. 41, 264 (1969).
(with P. S. Chandrasekaran).

15. Representation theory of generalized Clifford algebra, J. Math. Phys. Sciences
3, 307 (1969). (with Alladi Ramakrishnan and P. S. Chandrasekaran).

16. The fundamental theorem in Spinor Theory, Symposia on Theor. Phys.,
Plenum Press (N.Y.) Vol. 10. (with AlJadi Ramakrishnanand P. S. Chan-
drasekaran).

17. Bounds on pion renormalization constant, Proc. Colorado Summer School,
U.S.A. (1969). (with R. Acharya and P. Narayanaswamy).

18. Helicity matrices and generalized Clifford algebra, J. Math. Anal. and Appl.
26, 275 (1969). (with Alladi Ramakrishnan, P. S. Chandrasekaran and A·
Sundaram).

19. Generalized Clifford Algebra and Unitary Group, J. Math. Anal. and Appl.
27, 164 (1969). (with AlJadi Ramakrishnan, P. S. Chandrasekaran, N. R.
Ranganathan and R. Vasudevan).

20. Generalized idempotent matrices, J. Math. Anal. and Appl. 27, 563 (1969).
(with Alladi Ramakrishnan, P. S. Chandrasekaran, N. R. Ranganathan and
R. Vasudevan).

21. Representation theory of generalized Clifford algebra, Proc. Mastech Con-
ference (1969). (with Alladi Ramakrishnan and P. S. Chandrasekaran).

22. The equations of motion in odd dimensional space- time and CPT invariance,
J. Math. Phys. 11, 1122 (1970).

23. Rigorous bounds on the wave function renormalization constant of the
pion, Phys. Rev. D1, (12) 3403 (1970). (with R. Acharya and P. Narayana-
swamy).

24. Recursion relations for the multi-Veneziano amplitude and the residue
functions, Z. Fur. Phys. 235, 206 (1970).
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r. )2t General Involutional' h:ansfbrmMiorisand the representation .oj' GL(n) , J.
Math. Phys. 12, 3777 (1971). (with P. S. Chanartisetditan, and NaHni B.
Menon).

26. Sylvester matrix and symmetrical components of electrical net work, matrix
Tensor Quarterly 21, 121 (1971). (with A. R. Tekumalla).,

27. Relativistic wave equations describing the neutrino, Lett, a1. Nuovo Cim. 3,
190 (1972). (with A. R. Tekumalla).

28. Configuration mixing for the baryon and renormalization in Cabibbo theory,
Lett. a1. Nuovo Cim. 3, 454 (1972).

29. Linear relativistic wave equations for particles with spin 1/2, Prog. Them.
Phys. 47, 671 (1972). (with P. S. Chandrasekaran and Nalini B. Menon).

30. The remarkable connection between multi-Veneziano integrand and the
character function of special unitary groups, J. Math. Phys. 13, 1823 (1972).

31. Evaluation of spurs of products of generalized Clifford elements, Matrix and
Tensor Quarterly 23, 99 (1973).

32. CP and CPT non-invariant relativistic equations and the two component
neutrino, Lett. a1. Nuovo Cimento 6, 99 (1973).

33. On the new spin 1/2 wave equation, Prog. Theor. Phys. 50, 992 (1973).

34. Bhabha's equations for unique mass and spin, Fortschrift der Physik, Heft
8, 1974. (with A. R. TekumalIa).

35. On a new spin 1/2 field, Prog. Theor. Phys. 50, (Sept. 1973). (with A. R.
Tekumalla).

36. Trace of products of Clifford elements, Matrix and Tensor Quarterly 23,
99, 1973. (with A. R. Tekumalla),

37. Unitary Foldy-Wouthuysen transformations for particles of arbitrary spin.
Lett. a1. Nuovo Cimento, 10, 737, 1974.

38. On the symmetries of the Racah coefficients. Jour. Math. Phys., (in press)
(with K. Srinivasa Rao and K. Venkatesh).

-39. Multiplicity scaling and compound Poisson distribution, MATSCIENCE Pre-
print, 1974 (with R. Sridhar).



40. Quantum meehanics in finite dimensions, MATSCIBNCE Preprint, 1974 (with-
A. R. Tekwnalla).

41. Leptonic quarks and the unified description of weak and electromagnetic-
interactions, Proc. Nucl. Phys. Conf., March 1973, MATSCIENCE Report
No. 78.

42. On a class of linear relativistic wave equations. (submitted to Phys. Rev.).

43. Stochastic model for pion production at high energies, MA TSCIENCE
Preprint, (1974).
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LIST OF PUBLICATIONS

OF

Professor V. RADHAKRISHNAN

1. The Phase Transition of a Superconductor (with K. K. Gupta) Nuevo-
Clmento 29, 1120 (1963).

2. Kinetic Equations (with R. Pratap) Bull. Academie Royale de Belgique,
Vol. LI, 726 (1965).

3. Superconductivity in Transition Elements, Physics Letters 16, 247 (1965).

4. Tunneling in Two Band Superconductors, Physica Status Solidi 18, 113·
(1966).

S. Energy dependence of the Effective interaction in Superconductivity (with,
N. K. Ailawadi) Australian Journal of Physics 19, (1966).

6. The Penetration Depth of Two Band Model Superconductors, Physics Status
Solidi 20, 783 (1967).

7. The Critical Magnetic field for Two Band Superconductors, Nuovo Cimento
48, III (1967).

8. Photosensitive tunneling in Superconductivity, Canadian Journal of Physics
48, 630 (1970).

9. Noise Analysis of Amplifiers with Superconducting input (with V. L. New-
house) Jour. Applied Physics 42, No. I, 129 (1971).

10. Kinetics of Silver growth in print-out process (with N. R. Ranganathan and
K. H. MariwaUa), Proceedings of III Conference on Photographic Science
and Technology, Ootacamund, India, 1971.

11. Role of positive-holes in the growth of the latent image speck (with K. H.
Mariwalla and N. R. Ranganathan) Proceedings of III Conference on Photo-
graphic Science and Technology, Ootacamund, India, 1971.



12. Effects of Electron tunneling in the formation of latent-image speck (with
N. R. Ranganathan and K. H. Mariwalla), Proceedings of III Conference
on Photographic Science and Technology, Ootacamund, India, 1971.

13. A general method to determine particle density in a self-consistent fashion
for a many-body system,. Proceedings of the Conference on Nuclear Physics.
Matscience Report 78, 259, 1973.

' ..

.. r:

. --~-"--~~----------------------------------~--------------~

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.



k (with
ference

fashion
?hysics.

" .

LIST OF PUBLICATIONS

OF

Professor K. H. MARIW ALLA

1. Explicit representation of Dlscrete-symraeteyoperators in Quantum theory of
free fields, Rev. Mod. Phys. 34 (1962) 215-226

2. Representation of discrete symmetries in quantum mechanics, Georgia Thesis,
1963.

3. Lectures on elementary nuclear theory (Physics 222, University of South
Carolina, 1964).

4. Representation of discrete transformations, Proc. Eastern (USA) Theo. Phys.
Conf', (1965) Univ. of Maryland.

5. Lectures on elementary particle physics (Physics 223, Univ. of South Carolina,
1963.) \ .

6. Representation of discrete symmetry operators, J. Math. Phys. 7 (1966)
114-122

7. On a definite' Parity number' for a Fermion, Nuo. Cim, 57 (1968) 153

8. Foundations of Newtonian mechanics, special relativity and quantum theory-
unified approach, Lects. at Arya-Mehr Univ., Iran (1969).

9. On Tachyon Lorentz transformations, Am. J. Phys. 37 (1969) 1281.

10. On the choice of historical material in teaching quantum mechanics, Arya-
Mehr preprintI969'; History in the theory of physics, P'ioc; Int. Seminar on
histoty ineducattdn, Ea. S. Brash and N. V. King, Univ; Pt'es'S of New
Eng1and-,.;,Ne~ Halnp&.hire':(1910).

11. Coordinate transformations that form groups in the large, in Lectures in
theoretical 'physics, Vcil. 13, ed. A. O. Barut, W. K B'iit~in, Colorado Asso-
ciated Press (1971), Boulder.



12. Does a uniformly accelerated charge radiate? (with R. Vasudevan), Letts. Nuo-
Citp. 1 (1971) 225.

,...• ,. ..:-',~.. ~ '" ...
13. Statistics of independent Bosons (with N. R. Ranganathan), Proc. Iflrd.

Mastech Conference on Statistical M'ecbanics (1971), Bangalore.

14. Kinetics of silver growth in print-out process (\Yith N. R.Ranganathan and
V. Radhakrishnan), Proc. III Conf. on Photographic science and technology-
0971), Hindustan Photo Films, Ooty.

15. Effects of electron tunnelling in the growth of the latent image (with
N. ,R. Ranganathan and V. Radhakrishnan), Proc. III Conf. on Photographic-~ '" . .
science and technology (1971), Hindustan Photo Films, Ooty. .

16. Role of positive holes in the growth of the latent image (with N. R. Ranga-
nathan and V. Radhakrishnan), Proc, Illrd conf. on photographic science
and technology (1971) Hindustan Photo Films, Ooty.

17. Geometrization of creation field and its physical interpretation, Proc. conf. on.
Cosmo Grav. and Part. theory, MatscienceReport No. 76 (1971).

18. Dimensionality of space-time, J. Math. Phys. 12 (1971) 96

19. Conservation laws in classical and quantum mechanics and in general relati-
vity, Proc. conf. on Cosmo Grav. and Part. theory, Matscience Report
No. 76 (1971).

20. Conformal invariance of Zero-mass Klein-Gordan type equation, Letts. Nuo.
Cim. 4 (1972) 295.

21. Mechanics of growth of photolytic silver, in 'Photographic sensitivity', Ed.
R. J. Cox, Academic Press (1973)

22. Nuclear physics in a larger perspective, Proc. conf. on nuclear physics (l973}
Matscience Report 78.

23. Vectors, Tensor and Relativity, Lectures given to M.Sc. teachers of Madras.
, University as part· of Inservice and COSIP progammes (150 pp.)

24. Applications of the concept of strength of :a system of partial differential
equations, J. Math. Phys. 15 (1974) 468.

" 25. Origin of' dynamical symmetrles in non-relativistic mechanics.. to' appear "in
Lett. Nuo. Cim. . .

:r
,z6. Dynamical symmetries in Mechanics, submitted to physics reports.
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OF

Professor K. SRINIV ASA RAO '

1. 'Effects of D-state admixture and hard-core radius on photoproduction of"
neutral pi011Sfrom Deuterons', (with K. Ananthanarayanan), Nuo. Cim. 44
(1966) 31.

2. 'Photoproduction o( charged pions from Oxygen-l 6 " (with V. Devanathan,
'M: Rho a~d S. C. K. Nair); NUel. Phys.,B2' (1967) 329. Also, Contributions

to Int. Conf. on Nucl. Structure (Tokyo) 1967.

3.. , 'PhotoproductioJl of charged pions from lIB', (with V. Devanathan and
R. Sridhar), Phys. Letts. 25B (1967) 456.

4. 'Application of 'elementary' particle treatment of nuclei to scattering of
pions by nuclei', (with' N. R. Ranganathan and A. Sundaram), Nucl. Phys,
and Solid State Phys. (India) 11B (1968) 23.

,.

, Regge pole model and U (6, 6) symmetry for pI>-+ Ai.', (with A. Sunda-
ram), Nuo. Cim,' 61A (1969) 755.

6. 'Photoproduction of pions and the ground state wave function of teo' (with
V. Devanathan), Phys. Letts. 32B (1970) 578.

1. 'Photoproduction of charged pions from 12C'" (with V. Devanathan and
G. N. S. Prasad), NucI. Phys. A159 (1970) 97.

8. 'Photoproduction of charged pions from 180 in the Saxon-Woods basis",
Nucl. Phys. and Solid State Phys. (india) 148 (1970) 143.

9~ 'Analogues of giant resonances and photoproduction of positive pions from
180', Jour. of Phys. A: Gen. Phys. 4 (1971) 928.

10. 'Effect of Woods-Saxon wave functions on cross sections for charged pion
photoproduction from teo', Proc. of European Conf. on Nucl. Phys., Aix-en-
Provence, France, 2 (1972) 135. Also, Phys. Rev. C7 (1973) 1785.



11. 'Influence of realistic deuteron wave functions on pion photoproduction
cross sections', (with V. Devanathan and R. Parthasarathy), Jour. de
Physique 34 (1973) 683.

12. 'Photoproduction of positive piens. fro·m 27A,\ flnd ,uV', (with V. Deva-
nathan and G. N. S. Prasad), Phys. Rev. C8 (1973) 188.

13. 'Final state interactions. in charged pion photoproduction from deuterium "
(with V. Devanathan and R.. /Parthasarathy)~ Nucl. Phys. and Solid State
Phys. (India) 15B (1973) 49.

14. •On D-State admixture in :/to photoproduction from the deuteron', (with
S. Srinivasa Raghavan), Nucl. Phys. and Solid State Phys. (India) 16B (1973)
57.

15. •Photo pions from nuclei', Proc, of Nuel. Phys, Conf. (Mysore), MAT-
SCIENCE Report 78 (1973) 4.

16. •Photoproduction of negative pions from Carbon-Iz ', Proe. of Nuel. Phys.
Conf. (Mysore), MATSCIENCE Report 78 (1973) 84.

17. • A note on neutral pion photoproduction from the deuteron' (with S. Srini-
vasa Raghavan), Prog. Theor. Phys. 52 (1974) 578.

18. •Effect of short-range correlations in pion photoproduction from nuclei',
(with V. Devanathan), Int. Conf. on "Few Body Problems in Nuc1. &
Particle Phys.", Quebec (1974). (To appear). Also, Can. J. of Phys.
(submitted).

19. •Relativistic effects on tensor polarization in electron-deuteron scatterlng ',
(with D. W. L. Sprung), Phys. Letts. 1974 (to appear).

20. 'Many particle many-hole states in 100 and positive pion photoproducticn",
Can. J. Phys. (submitted).

21. 'On the symmetries of the Racah coefficient-I', (with T~ S. Santhanam and
K. Venkatesh), Jour. of Math. Phys. (to appear).

22. 'On the symmetries of the Racah coefficient-It" (with K .. Venkatesh), Jour.
of Math. Phys. (submitted).
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23. •Lectures on Nuclear Models and Nuclear Matter', (with R. Sridhar), MAT-
SCIENCE Report 57 (1967).

24. •Lectures on Basic FORTRAN Programming', MATSCIENCE Report 67
Deva- (1969) •.

25.

:rium "
State 26.

(with 27.
(1973)
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Phys.

Srini-

uclei ',
ICI. &
Phys.

ering "

~ion t,

nand

Jour.

• Proc. of One-Day Symposium on Computers in Science and Industry',
(Edited) MATSCIENCE Report 66 (1969).

'{ ,
•Proc. of Conf. on Nucl. Phys.' (Mysore, 1973), (Edited) MATSCmNCE
Report 78 (1973).

C Introduction to Computers and Programming', Published by: S. Yiswanathan
(Printers & Publishers) Pvt. Ltd., Madras (1974). 327 pages (illustrated),
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LIST OF PUBLICATIONS

OF

MR. G. N. KESHAV A MURTHY
.",

1. _On .a class of. functions satisfying Lipchitzs functions (with K. R. Unni}
Journal of Mathematical- A~~lysis a~d Applications, V.4O (1972) p. 643':'648

, . '•• ' •. '., ,w , •• • _, , :

2. Multipliers on a space of Wiener, Nanta Mathematica, Vol. 6, p. 29-35.

3. Multipliers on weighted spaces, Proceedings of the International Conference
on functional analysis and applications, Madras, Springer Verleg, 1973 (with
K. R. Dnni).
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