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1

INTRODUCTION
The Academy was founded in 1934 by C.V. Raman with the main objective of promoting
the progress and upholding the cause of science (both pure and applied). It was
registered as a Society under the Societies Registration Act on 24 April 1934.
It commenced functioning with 65 fellows. Its formal inauguration took place on 31 July
1934 at the Indian Institute of Science, Bangalore. On the afternoon of that day its first
general meeting of Fellows was held at which C.V. Raman was elected its President
and the draft constitution of the Academy was approved and adopted. The first issue of
its proceedings was published in July 1934.
The present report covering the period April 2002 to March 2003 represents the sixtyninth year of the Academy since its founding.
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THE FELLOWSHIP
2.1 2002 elections
A total of 372 nominations received for fellowship in different disciplines were considered
first by the eight sectional committees and later by the council. Following postal balloting,
24 new fellows were elected, the fellowship effective from 1 January 2003. A list of their
names follows while Annexure 1 gives their particulars. Also elected were two new
Honorary Fellows.
Fellows:
1. Bhattacharya, Dipankar
3. Chakraborty, Tushar K
5. Chaudhuri, Probal
7. Gavai, Rajiv V
9. Kaul, Sharika N
11. Mahadevan, S
13. Misra, U K
15. Pitchappan, R
17. Purnachandra Rao, V
19. Sahni, Varun
21. Shah, Nimish A
23. Sinha, Subrata

2. Biswas, Indranil
4. Chandrasekhar, V
6. Das, Pijush K
8. Jayaram, Vikram
10. Krupanidhi, S B
12. Mande, Shekhar C
14. Nagaraju, J
16. Prasad, G V R
18. Reddy, A. Ramachandra
20. Samanta, Anunay
22. Sharma, Shobhona
24. Venkateswara Rao, G

Honorary Fellows:
1. Dodson, George Guy

2. Sreenivasan, K R
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2.2. In memoriam
The Academy regrets to report the death of the following twelve fellows and two honorary
fellows during the period up to March 2003. Annexure 2 gives additional information
about them.
Fellows:
1. Anil Kumar
3. Khoshoo, T N
5. Menon, K K G
7. Patel, A R
9. Pradhan, S K
11. Saldanha, C J

2. Kapur, J N
4. Lal, M B
6. Narasimham, N A
8. Pisharoty, P R
10. Puri, V
12. Sen-Sarma, P K

Honorary Fellows:
1. Caspersson, T O

2. Porter, Lord

2.3 Strength of the fellowship
Fellows

Honorary Fellows

832

44

Elected (December 2002)

24

2

Deceased (2002 - 2003)

12

2

844

44

1 April 2002

1 April 2003

2.4 Fellowship analysis
Continuing with our analysis of the fellowship, this year, we deal with the the
fellowship of the three national academies – the Indian Academy of Sciences (IAS),
Bangalore, the Indian National Science Academy (INSA), New Delhi, and the
National Academy of Sciences (NAS), Allahabad. According to the latest year books,
the strengths of the fellowship were:
IAS – 845, INSA – 728, NAS – 1106
making a total of 2679 names.
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The following charts give data about the Fellows common among the three Academies, who
elects when, and subject-wise break-up of the fellowship.
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General Biology

Medicine

Unclassified
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23 24
Common
Fellows
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first
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three Academies

100 20

NAS
1106
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3

COUNCIL
Two statutory meetings of the council were held in Bangalore on 6 July and
30 November / 1 December 2002.
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ASSOCIATES
Twenty-four nominations were received, of which, the following five were selected as
Associates in 2002 (see also Annexure 3). The selections continue to be restricted to
those below the age of 32 and the tenure ceases after five years or after the Associates
attain the age of 35 whichever is earlier.
1. Athreya, Siva R

2. Holla, Yogish I

3. Padiath, Quasar S

4. Ranganathan, Anand

5. Shalivahan
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PUBLICATIONS
5.1 Journals
Publications continue to be the major activity of the Academy and the eleven journals
have appeared on their due dates. Tables 1 and 2 give the relevant particulars of the
eleven journals while Table 3 gives the journal circulation figures for the year 2002.

5.2 Special issues of journals
Several journals brought out special issues on chosen topics as part of their regular
numbers. A description of these follows:
(a) Formal verification of circuits and systems
Guest Editor: P. P. Chakrabarti

Sadhana, Vol. 27, No. 2, April 2002, pp 127–250
The problem of validation and verification of correctness of present-day hardware and software
systems has become extremely complex due to the enormous growth in size of the designs.
Today typically 50–70% of the design cycle time is spent in verifying correctness. While simulation
remains a predominant form of validation, exhaustive simulation is rapidly becoming infeasible.
There is now a wider recognition of the need to include formal methods in the task of verification.
Today formal verification is finding increasing acceptance in some areas, especially model
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abstraction and functional verification. Other major challenges, like timing verification, remain
before this technology can be posed as a complete alternative to simulation. This special volume
is devoted to presenting some of the different approaches that are major research issues in
formal verification research today. The four articles present different flavours in the approach to
formal methods in verification — algorithmic approach to timing analysis, algorithmic and logicbased model checking style of verification, an automata-theoretic approach to analysing timing
properties of systems, and the assumption commitment method, a popular method to handle
complexity of verification. While these do not cover all approaches being investigated today,
they provide four important directions in verification search.

(b) Multi-colour universe
Guest Editors: R.K. Manchanda and B. Paul

Journal of Astrophysics and Astronomy, Vol. 23, Nos 1/2, March/June 2002, pp. 1–172
X-ray astronomy has seen many revolutionary trends since the discovery of the first X-ray source
in 1962. Starting as a part of cosmic ray research with the early experiments using rockets and
balloons, it has acquired a leading place in mainstream astronomy and astrophysics. The first
path-breaking event took place in 1970 with the launch of the UHURU satellite. The first
technological breakthrough came with the launch of the Einstein satellite in 1978, which for the
first time employed the principle of focusing optics in the low energy X-ray region. The X-ray sky
today is dotted with sources, which are 17 magnitudes fainter than ScoX-1, the first discovered
source. A wealth of observational data has been produced on the entire ensemble of visible and
invisible universe. However we are no closer to a complete understanding of the complexities of
temporal and spectral properties of the large variety of X-ray sources. Due to limitations of the
available technology of detecting high-energy photons, the energy band above 20 keV is still
poorly explored. The most recent trend in the efforts to unlock the mysteries of our universe is
the ‘multi-wavelength’ approach, which can give a more complete picture of the X-ray sources
and emission mechanisms.
Experimental work in X-ray astronomy at TIFR started in 1966, using balloon-borne instruments
in the energy band of 20–100 keV region. Rocket-borne soft X-ray surveys (0.15–2 keV) were
conducted during 1972–1982. An all sky monitor to detect transient sources and study the time
variability of steady X-ray sources in the energy range 2–20 keV was fabricated and launched on
board the second Indian satellite Bhaskara in 1979.
It seemed an appropriate time to hold an international symposium to take stock of the recent
developments in X-ray astronomy with particular emphasis on multi-wavelength observations.
The four day symposium entitled ‘Multi-colour Universe’ was held during September 11–14,
2001 at TIFR, Mumbai to gain an understanding of the enormity of the discipline and the emerging
priorities for coming decades. The symposium consisted of invited reviews, contributed talks
and poster sessions.
This special volume contains a selection of 28 papers presented at the symposium in three
broad categories: the Galactic sources (black hole and neutron star X-ray binaries, CVs, SNRs
and stars), the extragalactic X-ray sources (Galaxies, AGNs, quasars, X-ray background and
clusters of galaxies) and new technologies and future missions.
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(c) Superconductivity and magnetism: Materials, mechanisms and
devices
Guest Editors: R. Pinto, R. Nagarajan and A. K. Grover
Pramana, Vol. 58, Nos 5/6, May/June 2002, pp 715–1206
The phenomena of superconductivity and magnetism have remained at the centrestage
of condensed matter science over the entire twentieth century. Once considered mutually
exclusive, the two phenomena are seen to coexist and the interplay between them forms one of
the most exciting aspects of present-day research in condensed matter physics and materials
science. The discovery of superconductivity above the boiling point of liquid nitrogen in cuprates,
colossal magnetoresistance in manganites, superconductivity and its coexistence with magnetic
order in ternary alloys, quaternary borocarbides and boronitrides, superconductivity in fullerenes,
etc. have all provided such an impetus to the field of superconductivity and magnetism since
1986 that the physics, chemistry, materials and devices aspects have become inseparable in the
strongly correlated electron systems.
An international symposium held in Mangalore in September 2001 focused on some of the
contemporary aspects of the above two phenomena. This special volume contains eighty of the
contributions presented at the symposium divided into the following areas: strongly correlated
electron systems, superconductivity, physics of vortex state, colossal magnetoresistance and
other materials, and finally thin films and devices.

(d) Conservation of biodiversity – the new consensus
Guest Editor: Sahotra Sarkar

Journal of Biosciences, Supplement 2, Vol. 27, No. 4, July 2002, pp 299-435
When conservation biology emerged as an identifiable organized discipline in the late
1980s it was already apparent that it would have to draw its principles and practices from
many different biological specialties including genetics, evolution and, especially, ecology.
However, besides this single point of agreement, the practice of conservation biology diverged
radically in different cultural and political contexts. In the North, particularly in the United States,
humans were perceived as being essentially separated from nature, and their presence was
taken to be the main reason for biodiversity depletion; human exclusion and wilderness
preservation became major tenets of the new discipline. For many of these conservation biologists,
the discipline’s normative foundations were provided by “deep ecology”, a doctrine of questionable
intellectual cogency and considerable ethical dubiety. In sharp contrast, in the South, particularly
in India and Latin America, biological conservation was viewed to be so closely integrated to
cultural traditions in which the conservation of biodiversity was seen as part of the biocultural
restoration of degraded habitats and the preservation of cultural practices that co-evolved in
harmony with biodiversity. Over the years this view has been called human, liberation, or social
ecology.
If in the North, in the United States, for instance, the pursuit of a science of biodiversity conservation
was largely seen in continuity with basic rather than applied biological science, in the South, it
was usually perceived to be in continuity with the social sciences. During the last five years,
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however, a synthetic consensus framework of conservation planning has emerged. Insights
from each of the different traditions and insights gained from experience in the field during the
last few decades have been integrated in this framework.
The papers collected in this supplement reflect the new consensus framework of conservation
biology and illustrate each of its aspects from different points of view. An effort has been made
to include exemplars of all the major research programmes in conservation biology.
Several of the papers published here were presented at a workshop “Philosophical issues in
biodiversity conservation”, held at the University of Texas in Austin (USA) under the auspices of
UT’s Program in the History and Philosophy of Science.

(e) Fracture mechanics of concrete
Guest Editor: B.K. Raghu Prasad
Sadhana, Vol. 27, No.4, August 2002, pp. 411–492
Fracture mechanics of concrete is generally considered the third phase in the evolution of concrete
structures. Kaplan in 1961 tried to obtain the fracture toughness of concrete. It was later observed
that there was no consistent value of fracture toughness of concrete. Towards early eighties,
nonlinear fracture theories were proposed. The process zone ahead of the crack tip was identified
as having an important role to play in the nonlinear fracture mechanics of concrete. A little later,
it led to the size effect. Various meetings subsequently discussed the developments in this field.
In recent years, as high performance concrete is gaining importance, its fracture behaviour is
being studied with great seriousness. High strength concrete is nearer to linear theories of fracture
and is relatively more brittle. The challenge is whether one can make high strength concrete
relatively more ductile by improving the cohesiveness of cracks. The next question is how to
bring the size effect into codes of practice on the design of reinforced concrete structures, since
large structures like dams, nuclear reactors, and very tall towers, do contain large sized members.
This special issue attempts to address the question whether it is correct to assume the same
tensile strength as obtained in the laboratory for full-scale structures as well. The six articles on
concrete cover work on crack formation and fracture energy, embrittlement and apparent strength,
cohesive stresses, size effect and its application to compressive strength, and finally ATENA, a
software for nonlinear fracture.

(f) Foundation of Quantum theory and quantum optics
Guest Editor: Rupamanjari Ghosh
Pramana, Vol. 59, No.2, August 2002, pp 163–432
The papers put together in this volume were presented at the second Winter Institute
on “Foundations of quantum theory and quantum optics” held at Kolkata in January
2002. The scope of the Winter Institute was quite broad and its aim was to play a
proactive role in seeding and sustaining research collaborations in the emerging area of quantum
mechanics, quantum optics and mesoscopic physics. The 34 papers included in the volume
cover topics involving quantum entanglement and nonlocality, quantum tunneling, quantum
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teleportation, quantum computation, measurement and decoherence, stochastic quantum
mechanics, formulation of a maximally classical and realistic quantum theory, fundamental lightmatter interactions, etc.

(g) Modern trends in inorganic chemistry
Guest Editor: P. Banerjee

Proceedings: Chemical Sciences, Vol. 114, No.4, August. 2002, pp. 231–460
This special issue of the Proceedings is based on 19 papers presented at the Ninth Symposium
on “Modern trends in inorganic chemistry” (MTIC-IX) held in December 2001 at the Indian
Association for the Cultivation of Science, Kolkata. The topics covered in MTIC-IX span a wide
range in keeping with the current trends of research in inorganic chemistry.

(h) Pacific ocean remote sensing conference
Guest Editors: E.Desa, R. Brown, S. Shenoi and George Joseph
Proceedings: Earth and Planetary Sciences, Vol. 111, No.3, Sept.. 2002, pp. 187–
378
The Pan Ocean Remote Sensing Conference (PORSEC) was formed in 1992 to provide a venue
for international cooperation in the increasingly important area of remote sensing of the ocean.
Many countries that border the southern and tropical ocean are experiencing rapid “development”,
the impact of which is significant on the oceans though difficult to quantify. PORSEC aims at
providing a common platform for scientists to discuss innovative applications for the newly available
global satellite data sets. This is expected to lead to cooperation in studying ocean-related topics
as diverse as air-sea interaction, fisheries, and pollution. Through this cooperation, holders of
satellite data hopefully meet and interact with holders of sea-truth data to their mutual benefit.
Since its formation, PORSEC has met in Okinawa, Melbourne, Victoria and Qingdao. The fifth
meeting at Goa was held during December 2000, at which 262 participants from 31 countries
attended. A substantial two-volume proceedings (900 pages) containing 197 papers was published
during the conference. The present volume is a compilation of seventeen selected papers from
the conference. The papers are evenly divided between applications of ocean colour, wind and
ocean dynamics, and modelling with satellite sensor (mainly microwave) data. Some of the
presentations are of regional interest, while others will find an audience beyond the satellite
remote sensing community. These first results through their simple presentation of observations
and hypothesis could well contain the seeds of breakthrough science.

(i) The biology of Entamoeba histolytica
Guest Editor: Anuradha Lohia

Journal of Biosciences, Vol. 27, No.6, Nov. 2002, pp. 553–628
Protozoan parasites, especially the ones that cause disease, are of tremendous interest
to biologists. The reason is that these ‘lower eukaryotes’ are able to successfully encroach,
occupy and not only live off a ‘higher eukaryote’, they also cause terrible misery to their
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unknowing hosts. One such human pathogen, Entamoeba histolytica, forms the subject matter
of this special issue.
These unicellular organisms were referred to as ‘primitive eukaryotes’ in textbooks and journals
alike, since they (supposedly) lacked ‘typical eukaryotic subcellular organelles’. It was commonly
believed that they were ancestral to higher eukaryotes which appeared later in evolution. They
were also thought to divide by a process of asexual reproduction called ‘amitosis’ which was not
seen in eukaryotes. In the last 15 years, molecular biology has eradicated many of these myths
and established that parasitic protozoa are not primitive — but are actually very complex, often
exhibiting ‘atypical’ characteristics when compared to other eukaryotes.
In addition to a review of the evolution of eukaryotic diversity and an article on genetic diversity
this special issue also brings together key articles on adhesion, signalling, differentiation, cytopathic
molecules, and cell cycle of amoeba.

(j) Frontiers in materials science and technology
Guest Editors: S.Basu and P.Bhargava
Bulletin of Materials Science, Vol. 25, No.6, Nov. 2002, pp. 449–582
As part of the golden jubilee celebrations of IIT, Kharagpur, a national conference on “Frontiers
in materials science and technology” was held in February 2002. Electronic materials, ceramics,
polymers and composites formed the subject matter of the conference. The papers presented
included critical reviews and experimental results of strategic materials used in defence, medical
and consumer sectors and on the current development of materials including nanomaterials,
nanostructures, smart materials and MEMS.
This special issue contains 32 articles presented at the conference from across the country.

(k) Heavy ion accelerator technology
Guest Editors: A. Roy, S.K. Datta, M.B. Kurup and S. Kailas
Pramana, Vol. 59, Nos. 5/6, Nov./Dec. 2002, pp. 703–1098
The ninth international conference on “Heavy-ion accelerator technology” was held in
New Delhi during January 2002. The topics covered were: Electrostatic accelerators,
booster accelerators, superconducting structures, RFQs, acceleration of radioactive
ion beams, accelerator mass spectroscopy, ion sources, heavy ion injectors, and cryogenics for
boosters. The presentations covered the operational experiences of existing accelerator facilities,
the progress in the implementation of approved projects and the direction of advancement of
future heavy ion accelerator systems.
The papers presented were brought out as two issues of Pramana. The forty contributions were
divided among the following topics: electrostatic accelerators, ion sources, LINAC and boosters,
radioactive ion beams, future accelerator, radio frequency quadrupoles, beam transport/beam
dynamics/control system/electronics, and accelerator mass spectrometry.
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(l) Recent advances in photochemistry
Guest Editors: J. P. Mittal, Tulsi Mukherjee and A. V. Sapre

Proceedings: Chemical Sciences, Vol. 114, No.6, Dec. 2002, pp. 521–792
Photochemistry is considered a thrust area of research activity worldwide. To bring together
various researchers and students working in Asian countries, Asian Photochemistry Conferences
(APC) have been held since 1997 in Hong Kong and Korea. The third was held in India at
Mumbai in January 2002. Due to the complementary nature of radiation and photochemistry, the
biennial Trombay Symposium on radiation and photochemistry (TSRP) was jointly held with
APC.
This volume is a selection of 23 articles dealing with frontline and thrust areas of research in
radiation and photochemistry.

(m) Computational materials science
Guest Editors: G.P. Das, V. Kumar, S. Ranganathan and U.V. Waghmare

Bulletin of Materials Science, Vol. 26, No.1, January 2003, pp. 1–205
Computational materials science (CMS) is rapidly emerging as a powerful multidisciplinary branch
of science that contributes towards a better understanding of materials. There is a broad spectrum
of length scales that describe different systems and phenomena right from nano- to micro- to
meso- to macroscopic level. However, it is the interatomic interactions that hold the key for
understanding the microscopic properties of materials. For electronic/atomistic simulations of
solids, surfaces, interfaces and clusters, first-principles electronic structure and molecular
dynamics calculations based on density functional theory are being extensively used. It is the
accuracy, reliability and most importantly predictive power of these simulation tools that can be
exploited in designing novel materials whose properties can be tailored to suit the desired
application.
The initiative for Asian consortium for computational materials science (ACCMS) was undertaken
to consolidate the rich human resources and expertise available in the Asian region, and to
promote collaborative research amongst member countries in the field of CMS. The first
conference was organized by the Materials Research Society of India in Bangalore during NovDec. 2001. This international meeting brought together active researchers from various Asian
countries, viz. Bangladesh, China, India, Iran, Japan, Korea, Singapore, Thailand and Vietnam.
Some leading experts from Europe in the field of electronic structure were also invited to this
meeting.
The conference witnessed excellent overviews of materials modelling and predictions of material
properties using density functional tools. Several pioneers discussed the state-of-the-art electronic
structure methodologies and also the multi-scale modelling which combines the information
about atomic-scale processes obtained from DFT with techniques suitable to treat longer length
scales. Oxides, perovskites, borides, different alloys, clusters and nanostructured materials formed
the subject matter of the conference. This special issue contains 33 papers presented at the
conference.

15
(n) Oxygen/nitrogen radicals: cell injury and disease
Guest Editors: V Vallyathan, R K Saxena and V Castranova

Journal of Biosciences, Vol. 28, No.1, February 2003, pp 1–134.
Reactive nitrogen and oxygen radicals have been known for long to play an important
role in immune defence mechanisms. Over the last few decades, evidence has also
been accumulating for a central role for these radicals in normal cellular functions. The
Nobel Prize in Physiology and Medicine in 1998 was awarded to Robert F. Furchgott, Louis J
Ignarro and Ferid Murad for identification of nitric oxide as a crucial signalling molecule in biological
systems.
The idea of putting this issue together took shape during the Third International Conference on
Oxygen/Nitrogen Radicals: Cell Injury and Disease, held in Morgantown, West Virginia, USA in
June 2002. At this conference several diseases including Alzheimer’s, atherosclerosis, arthritis,
diabetes, Parkinson’s disease as well as disorders of the eye, heart, skin and lungs were
discussed. The conference also had special sessions on molecular mechanisms involved in
disease development, the value of dietary supplementation with antioxidants in the prevention of
cellular damage leading to chronic disease, therapeutic modulations of disease, special in vivo
techniques and the role of molecular studies in human risk assessment. It provided a forum for
over 240 experts, representing 21 countries and numerous state and federal regulatory agencies,
to discuss and synthesize this information. A general consensus amongst the participants was
that it would be useful to publish selected presentations, thereby providing a wider dissemination
of the information presented during the conference.
The focus of this special issue is on our current understanding of the pathophysiological and
molecular mechanisms of disease development. Dissemination of new advances in this emerging
important discipline will enhance interaction and exchange of information between scientists
and further their common goal of disease prevention and amelioration. This special issue contains
20 articles presented at the conference.

(o) High energy physics phenomenology
Guest Editors: B Mukhopadhyaya and Rohini M Godbole

Pramana, Vol. 60, No.2, February 2003, pp. 167–414
The seventh workshop on high-energy physics phenomenology (WHEPP-7) was organized
at the Harish-Chandra Research Institute, Allahabad during January 2002. This special
issue comprises most of the plenary talks delivered at the workshop together with several
talks delivered at the four working groups and reports from the working groups on projects
undertaken. Along the established tradition of the WHEPP series, the strongest emphasis in
WHEPP-7 was on working group activities. A few focal themes were identified by each working
group, which acted as the pivots for talks delivered and problems investigated. The group reports
present only preliminary results of the investigations. The success of WHEPP since inception
lies in forming a nuclei for new collaboration across India as well as on an international platform.
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(p) Functional analysis
Guest Editor: T S S R K Rao

Proceedings: Mathematical Sciences, Vol. 113, No.1, February 2003, pp.1–90
A national level conference on “Functional analysis and its applications” was organized by the
Indian Statistical Institute in Kolkata in June 2001. This special issue of the Proceedings contains
seven papers presented at the conference.
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ACADEMY PUBLIC LECTURES
6.1 Alan L. Mackay, Birkbeck College, London, UK

J.D. Bernal: His legacy to science and to society
3 April 2002, Indian Institute of Science, Bangalore
John Desmond Bernal (1901–1971) was born about a hundred years ago
and it was considered appropriate to recall his personality and his contribution
to science and society. He was the major founder of structural molecular
biology. At the same time he worked tirelessly for the constructive application
of science to the problems of society. He saw small science grow to big
science under the demands of war and tried to arrange the application of
science to the problems of peace. He contributed creatively to whatever held
his attention.
6.2 Hartmut Michel, Max-Planck-Institute for Biophysics, Frankfurt-amMain, Germany

Crystallization of membrane proteins: Routes and achievements
22 April 2002, Indian Institute of Science, Bangalore
Despite the fact that 30-40% of all proteins from higher organisms are membrane
proteins, experimentally determined structures are available for only 30 of them.
In contrast more than one thousand structures of different water-soluble proteins
are available. The disparity is caused by the amphipathic nature of membrane
protein surface making membrane proteins difficult to handle and crystallize.
The hydrophobic surface part of membrane proteins, in contact with alkyl chains
of the membrane lipids in the native environment must also be covered in
crystals, either by detergents or by lipids.
In type I crystals detergents surround the hydrophobic part of membrane protein
in a belt-like manner. Such crystals can also be obtained as the crystals of
water-soluble proteins by precipitating the membrane protein/detergent complex
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by salts or polymeric agents. In type II crystals the membrane proteins form
two-dimensional crystals in the membrane phase. Type II crystals can be
obtained using lipidic cubic phases. To obtain type I crystals varying the detergent
is most important. Crystallization with fragments from specific monoclonal
antibodies is an invaluable route towards obtaining well-ordered crystals when
variation of the detergent and other parameters fails.
Recent successes at the speaker’s laboratory include the structure
determinations of several complexes involved in cellular respiration;
cytochrome c oxidase from the soil bacterium Paracoccus denitrificans, the
yeast cytochrome bc1 complex, and a complex II-like fumarate reductase.
Their crystallization, the structure determinations and the structures were
presented as examples.
6.3 K.R. Sreenivasan, Yale University, New Haven & University of Maryland, USA

The big bang and the seeds of turbulence
8 July 2002, Indian Institute of Science, Bangalore
The existing observational data on cosmic background radiation (CBR) was
presented and analysed to extract non-Gaussian features. The scaling
exponents of CBR increments were shown to be the same as those of
hydrodynamic turbulence. This remarkable similarity was interpreted in terms
of primordial turbulence.
6.4 J.M. Gordon, Ben-Gurion University of the Negev, Beersheva, Israel

Laser surgery without lasers: harnessing solar energy for a unique
operation
9 October 2002, Indian Institute of Science, Bangalore
The talk presented the design features and results of preliminary tests of a
surgical tool developed at the speaker’s laboratory. Sunbeam could shrivel
or burn away tumours, offering an alternative to laser surgery. The technology
could also offer an inexpensive way to harness solar power, by concentrating
sunlight onto small solar panels. A curved, plate-sized dish focuses sunlight
into a point, concentrating it up to 15,000-fold. The dish bounces the light
into a fibre-optic cable, which could carry the beam from a hospital roof to the
operating theatre. This tool could be a less expensive alternative to laser
equipment – particularly for developing countries. Preliminary tests carried
out on chicken breast and liver show that the effects on tissue are comparable
to laser burns. Liver tumours are good candidates for solar surgery. This
research has been featured as a news item in Nature (19 August 2002).
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6.5 Abhay Ashtekar (Academy Honorary Fellow), Pennsylvania State
University, USA

Quantum mechanics of geometry and its applications: Big bang and black holes
4 December 2002, Raman Research Institute, Bangalore
Through his general relativity, Einstein taught us that the gravitational field is
encoded in the very geometry of space-time. Therefore, any theory of quantum
gravity should also be a theory of quantum geometry. We are thus led to ask:
what are the ‘atoms of geometry”?. Are they on the same footing as the
atoms of matter and quanta of radiation? What are their physical properties?
To address these issues, a background independent, non-perturbative
quantum theory of geometry was developed systematically in the mid-nineties.
Its salient features are first described in this lecture and then, to illustrate its
applications, use it to address some fundamental issues concerning the bigbang and black holes. The talk was addressed to non-specialists.
6.6 Eli Yablonovitch, University of California, Los Angeles, USA

The world of the very small: Nano-electronics, nano-photonics and
quantum computing
24 December 2002, Indian Institute of Science, Bangalore
Nano-technology is a reality today in the world of electronic chips. To go
further there will have to be more emphasis on design, and on the practical
mathematical solution of inverse design problems. If we have these
mathematical and software tools, 1) we will be able to print smaller features
on chips; 2) we will be able to design photonic functionality into silicon chips;
and 3) we will eventually store quantum information on a single electron spin
trapped inside field effect transistors.
6.7 Leland Wilkinson, Northwestern University, Evanston

Three visualization systems based on graphics algebra
5 February 2003, Raman Research Institute, Bangalore
The Grammar of Graphics (Wilkinson: Springer, 1999) presents a
mathematical framework for the generation of statistical charts and scientific
visualizations. Three different systems based on this framework were
presented in the lecture. The first, called nViZn, is a Java production library
for producing interactive graphics on the web. The second, called visXML, is
a library for generating production-quality graphics. The third, Dancer, displays
streaming data. Dancer buffers streaming data (up to 20,000 events per
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second) in a way that allows real-time analytics and display of up to 20 frames
per second in a 2D or 3D environment.
6.8 Philippe Nozieres, Institut Laue-Langevin, Grenoble Cedex, France

Bose-Einstein condensation and quantum coherence
27 February 2003, Indian Institute of Science, Bangalore
Ever since it was discovered, Bose Einstein condensation opened again and
again new physical vistas. A central issue came rather late: the role of quantum
coherence that forces bosons to accumulate in a single quantum state, whose
wave function becomes a macroscopic observable. Standard wisdom
accumulated on a single example, liquid helium 4. The recent discovery of
Bose condensation in metastable trapped atomic gases brings a revolution
that offers a large variety of behaviours, thereby challenging the theory. Is
conventional Bose condensation the only fate of Bose liquids? What are its
“enemies”? To what extent can one consider a pair of fermions as a boson?
The talk looked back at these old problems: According to the speaker, the
legacy of Bose is still well alive!

7

RAMAN CHAIR
Two Raman Professors visited India to take up the Raman Chair during the year.
K.R. Sreenivasan, the Harold W. Cheel Professor of Mechanical Engineering, Yale
University, New Haven, CT and also a Distinguished University Professor at Maryland
was in India during June–July 2002. Sreenivasan is well known to the scientific and
engineering communities and has done outstanding work in fluid dynamics and
turbulence. He is a leader in research on the application of fractals and multifractals for
turbulence and in the application of ideas from nonlinear dynamical systems and has
been doing interesting research at ultra-high Rayleigh numbers in cryogenic helium.
He is one of the very few people in the world today who bridge the engineering and
physics approaches to turbulent flows.
During his stay in India he interacted with the students and faculty at the Indian Institute
of Science, the Jawaharlal Nehru Centre for Advanced Scientific Research and the
National Institute of Advanced Studies. He delivered several lectures in Bangalore and
also at the Tata Institute of Fundamental Research in Mumbai.
Sreenivasan recently moved to Italy to take up the directorship of The Abdus Salam
International Centre for Theoretical Physics at Trieste.
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Philippe Nozieres of Institut Laue-Langevin, Grenoble Cedex, France visited India during
the period February–March 2003. Nozieres has worked in a wide variety of areas
including solid state physics (semiconductors, superconductivity, magnetism), statistical
physics (many body problems, thermodynamics and nonlinear phenomena, Brownian
motion), physics of surfaces and crystal growth and the hydrodynamics of suspensions.
He is one of the leading and widely influential figures in the quantum physics of
condensed matter systems.
During his stay in India, he interacted with the physics group at the Indian Institute of
Science and delivered several lectures at Bangalore including an Academy public lecture.

8

MID-YEAR MEETING 2002
The 2002 Mid-Year Meeting, thirteenth in the series, was held in Bangalore on 5/6 July.
About 200 Fellows and Associates attended the lectures at the Faculty Hall of the
Indian Institute of Science. The meeting this year was extended to 2 full days, as against
one and half days hitherto, both to provide opportunities to a large number of new
Fellows and Associates to present lectures and to enable teachers attending the meeting
from around the country a greater interaction with Fellows.
There were sixteen 30-minute lecture presentations by new Fellows and Associates,
two special lectures and a public lecture. The full programme is in Annexure 4. The
following gives the abstracts of the special lectures and the public lecture.

1. Special Lecture: S. Ranganathan (Indian Institute of Science, Bangalore)

“Novel atomic configurations inmetallics”
Ranganathan traced ideas and events covering several centuries in a grand and
sweeping survey. He recalled Johannes Kepler’s conjectures in the early 17th century
on the forms of snowflakes, and on the space-filling problem. He touched upon the
knowledge and technology of producing Wootz steel, originating in Karnataka; and
how, in an unsuccessful attempt came two centuries ago to understand the principles
of its manufacture, the West discovered alloy steel instead. The seminal contributions
of J. D. Bernal, William Hume-Rothery, Linus Pauling and more recently Roger Penrose
to metallurgy in its various aspects were recounted. The revolution in thinking about possible
crystal configurations, arising from Shechtman and co-workers’ 1984 discovery of quasicrystals,
has led to a crystal being defined as ‘any solid having an essentially discrete diffraction pattern’
rather than strict geometrical periodicity. Towards the end he also linked up to recent work on
nanostructured materials approaching the domain of quantum effects.
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2.

Special Lecture: S.M. Chitre (University of Mumbai, Mumbai)

Seismic sun and solar neutrinos
The Sun has been aptly described as the Rosetta Stone of astronomy, as this cosmic
laboratory is readily available for studying a variety of physical processes operating
both within and outside the solar body. The interior of the Sun is clearly not directly
accessible to observations. Nonetheless, it has been possible to construct a reasonable
picture of its internal structure with the help of mathematical equations governing its
mechanical and thermal equilibrium, together with the boundary conditions provided
by observations. The central issue is to check the correctness of these numerically
computed theoretical solar models. It turns out the Sun is transparent to neutrinos released in
the thermonuclear reaction network operating in the energy-generating core and also to waves
generated through bulk of the solar body. These valuable probes complement each other and
provide the means to pierce through the outer layers and “see” inside the Sun for inferring the
physical conditions in the deep interior.

3.

Evening Public Lecture: K. Anji Reddy (Dr Reddy’s Foundation, Hyderabad)

Science for profit is profit for science
Science has always been viewed as a noble enterprise, worthy of being elevated to a
special status along with the arts and religion. There is a certain purity implied in the
scientific quest for knowledge that must be protected from the more material quests
that occupy men of commerce. And yet, these pure pursuits are increasingly expensive
and clamour for public funding at unprecedented levels. So, there is a practical question
of whether science in this century can be sustained purely as a non-profit enterprise.
Can we build our synchrotrons, explore space and sequence genomes purely on
taxpayers’ contributions or must we somehow seek to inject the spirit of commercial enterprise
into the whole affair in order to make it sustainable.
The role of private enterprise in science has always been a controversial issue. It is only recently
that there has been a rush by academic centres of learning, particularly in the US, to capitalize
on the commercial fruits of the research carried out in their laboratories. The headline grabbing
controversy that raged between for-profit and non-profit sequencers of the human genome brought
this issue under public gaze in a very unfortunate manner.
The entry of commerce into the corridors of academia has been viewed differently by different
stakeholders. While university administrators struggle to maintain their perceived independence
from commercial interests, VCs and small start-up firms circle decaying university campuses to
take away the best ideas for exploitation for profit. Taxpayers seek some kind of balance between
different interests even while they acknowledge that the kind of public funding that was available
in the past for science can no longer be taken for granted in a time of tight budgets and falling tax
collections. Even with publicly funded science the kind of unfettered blue sky research that could
be commissioned in the past has been restricted by an ever more stringent grant application
process that keeps raising the bar on what is acceptable for funding as pure science with no
conceivable application in mind. This process is used to justify using scarce taxpayer money for
funding an activity whose dividends to the taxpayers are difficult to measure.
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While no one would argue that science for profit is necessary if knowledge is to be harnessed for
public good, there is still debate as to whether the resultant bias threatens to swamp the ideal of
pure science as an activity for the sake of understanding the world around us that is unsullied by
the motive of application or profit. Looking at the state-of-the-art of scientific process and method,
as it exists today, it is possible to derive the understanding that both kinds of science, non-profit
and for-profit, can coexist, if sometimes uneasily. If we understand that both kinds of science
are essential and in fact mutually dependent, the apparent tension and cross-purposes of the
two kinds of science will disappear to give way to a new and more healthy model of science that
can also be more productive from the viewpoint of the taxpayer.

4.

Presentations by new Fellows/Associates
The lecture presentations by new Fellows and Associates covered their research work
and dealt with such topics as (a) characterization of membrane raft in living cells; (b)
intestine and post-surgical complications; (c) proton transfer reactions in proteins; (d)
events regulating early development in plants; (e) experimental evolutionary biology;
(f) discrete groups of semi-simple Lie groups; (g) high energy physics and precision
measurements; (h) gravitational wave astronomy; (i) transport properties of onedimensional systems; (j) adhesion instabilities in soft films; (k) chemistry and bioinorganic
chemistry; (m) planetology of Mars and Earth; (n) structure and tectonics of Indian
Ocean, etc.
About 35 teachers from around the country attended the meeting as invitees. A full-day
programme for the benefit of these teachers was arranged on 4 July, viz the day prior
to the mid-year meeting. The programme included joint and subject-wise meetings of
teachers with members of the Science Panel and invited Fellows, and visits to
laboratories and institutions in Bangalore. The teachers generally appreciated the
opportunity to participate in the meeting and interact with Fellows.

9. CHANDIGARH ANNUAL MEETING
The Panjab University invited the Academy to hold its 2002
annual meeting in Chandigarh. This meeting, sixty-eighth
in the series, was held from 8 to 10 November 2002. It
was attended by over 120 fellows and associates and 30
invited teachers from outside Chandigarh and a large
number of students and researchers from within. The
inaugural session was held at the university auditorium
on the forenoon of 8 November. The University Vice-Chancellor K.N. Pathak welcomed
the audience which was followed by the traditional introduction of Fellows by the

23
President of the Academy K. Kasturirangan. This was followed by Kasturirangan’s
scientific address. An abstract of this address follows:

9.1 Science and technology of imaging from space
K.Kasturirangan, Department of Space, Bangalore
With the coming of the space age, X-ray astronomy was born as a new wavelength
regime to study the universe. In the last 10 years, advancements in detector
instrumentation and successful space missions have raised X-ray astronomy to a
full-fledged area of astronomy, providing a unique tool to study regions of strong
gravity (~1010g), strong magnetic field (108 to 1014 gauss) and high density (107–1014
gm/cc). Imaging capabilities of recent missions have led to the discovery of a large
number of sources with significant X-ray emission. The discovery of intense X-ray
emission from accreting compact objects has permitted detailed timing and spectral studies of
these objects and has led to the important discovery of neutron stars or black holes as likely
candidates in these binary systems. These developments are discussed in the context of the
first dedicated Indian astronomical satellite, ASTROSAT, which offers unique multiwavelength
capability from optical/UV to hard X-ray energies, and now scheduled for a 2006 launch.

There were two special lectures and two public lectures. Summaries of these lectures
are given below:
9.2 Special Lectures
(a) Collective modes in a strongly coupled dusty plasma
P.K. Kaw, Institute for Plasma Research, Gandhinagar
It is widely recognized that in a typical dusty plasma encountered in the laboratory or
outer space, the dust component is in a strongly coupled state because the interaction
energy of neighbouring dust particles due to shielded Coulomb (“Yukawa”) forces is
much larger than their thermal energy. Low frequency collective modes involving the
motion of dust particles are therefore greatly influenced by the strong correlation
effects in the dust component. This talk reported on a dispersion relation derived for
low-frequency collective modes using a generalized hydrodynamics model for the
dust component. Strong correlation effects are described in terms of viscoelastic transport
coefficients and a finite relaxation time for the memory kernel. Novel collective effects such as
new corrections to dispersion terms for longitudinal dust acoustic waves and the existence of
transverse shear waves supported by strong correlations have been identified. New physical
processes involving nonuniform charge number equilibria and delayed charging effects which
could drive the shear wave instability have also been studied. A report on some new experiments
where self-excited transverse shear modes are seen when the dust component of the plasma is
in a strongly correlated fluid-like state was also presented.
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(b) Evolution of biology: Are we ready to play god?
S.E. Hasnain, Centre for DNA fingerprinting and diagnostics
Initial research in biology, dating back to the 20th century, was restricted to a subjective approach
and dealt mainly with physiological, anatomical and histological studies. Most of the research
adopted a descriptive approach. Technological developments led to the invention of techniques
such as X-ray crystallography and researchers were for the first time able to look at protein
structures at the molecular level. Later MacLeod along with Avery and McCarty were able to
show that DNA was the genetic material. This was followed by the major discovery by Watson
and Crick who solved the structure of the DNA double helix. All these developments led to the
establishment of the Central Dogma of Biology. The discovery of process of reverse transcription
by Howard Temin in 1970 led to modifications in the Dogma. The discovery of restriction enzymes
made it possible to shift DNA molecules at will leading to the concept of cloning. The invention of
the technique of DNA sequencing in 1977 laid the foundation for sequencing of several genomes
including ours. During the past two decades recombinant DNA techniques have yielded several
useful products for mankind including bacteria that produce human insulin, edible vaccines in
the form of potato or tomato, and ‘golden rice’ containing beta-carotene. Stem cells are being
touted as the best hope for several disorders.
The sequencing of the human genome has resulted in a paradigm shift in biology. The presence
of only about 30–32,000 genes in the human genome came as a shock to the human ego. Are
we only two times more advanced than the Fly? Wilmut and Campbell created the first cloned
organism, Dolly, in 1996. The premature aging of Dolly, however, has raised serious doubts
regarding the efficacy of such experiments. Recently, the polio virus was “generated” in the lab
from chemical building blocks to generate, for the first time, an infectious living molecule. This
study raises important issues related to bio-terrorism. The sequencing of the human genome
enables the clinician to analyse regions of an individual’s specific genes to predict his susceptibility
to specific disease and his response to specific drugs, but what about the ethics of this private
information becoming public.
Therefore, in a nutshell, it must be stressed that although several developments in the field of
recombinant DNA technology have potentially raised the quality of human health, we are not yet
ready to play God.

9.3 Public Lectures
(a) Rasa siddhanta and its social significance
Mohan Maharishi, Panjab University, Chandigarh
Rapid, tumultuous changes in the political and economic world order may give rise to
unprecedented levels of violence. Some recent studies in social phenomena have
suggested that a correct cultural action could contribute significantly towards conflictresolution in societies. In this context, the speaker felt that it would be appropriate to
examine Bharata’s Theory of Rasa.

25
(b) Artless innocents and ivory tower sophisticates: Some personalities on
the Indian mathematical scene
M.S. Raghunathan, Tata Institute of Fundamental Research, Mumbai
This talk was about some of the mathematicians who had a profound influence on
mathematics in India. He gave thumbnail sketches of the careers and research work of
Srinivasa Ramanujan, K Ananda Rau, S.S. Pillai, T. Vijayaraghavan, S. Chawla,
S. Minakshisundaram, Harish-Chandra, C.P. Ramanujam, V.K. Patodi and K.
Chandrashekaran, with many illuminating stories about their personalities as well. From
their contacts and influences on Indian mathematicians he also covered G.H. Hardy, Andre Weil
and the inspiring Jesuit priest and teacher Rev. Fr. C. Racine of Loyola College in Chennai. The
talk gave a splendid panorama of Indian contributions to pure mathematics covering practically
the whole of the 20th century.

9.4 a) Symposium on “Quantum computing and quantum information”
This symposium was co-ordinated by Anil Kumar (IISc) who gave an introductory overview. This
was followed by R. Simon (IMS, Chennai) who described the basic conceptual framework of
Shannon’s 1948 classical theory of information, providing the background and touch stone against
which the problems and advances in quantum information theory have to be judged. S. Chaturvedi
of the University of Hyderabad brought out the specifically new features of quantum information
theory including the notions of qubits, description of measurements, quantum teleportation and
some basic features of quantum algorithms. This was followed by a more detailed account of
quantum computation by K.R. Parthasarathy of ISI, Delhi. He brought out the importance of the
unitary group, their relation to elementary and universal quantum gates, and the design of quantum
circuits. Anil Kumar’s concluding survey of experimental realisations of quantum computation
covered all the schemes tried out up to the present: cavity QED, ion traps, quantum dots and
NMR. The difficult challenges being faced in performing nontrivial quantum computations were
very clearly conveyed. Considering that this subject is extremely subtle and in a sense rather
esoteric, the speaker succeeded in conveying the spirit of the developments, and the depth of
ideas involved, to a large and general audience.

(b) Symposium on “From mantle to monsoon: Himalayan geodynamics and
climatic change”
This symposium covered both the evolution and the interacting features of the Himalayan
geological and meteorological phenomenon. The emergence of the Himalayan range, and then
the monsoon system, brought out in dramatic fashion the ‘mantle-monsoon’ link. The presentations
described what happened 8–10 million years ago when the Tibetan Plateau rose to its present
height, with accompanying modifications in the Arabian Sea and the Bay of Bengal. This led to a
strengthening of the monsoon system, with a characteristic atmospheric circulation pattern.
This symposium dealt with the problem of predictability of the Indian monsoon; high resolution
palaeobotanic records of climatic changes in the past few centuries; changes in the geochemistry
of Ganga-Yamuna alluvium in the geological time scale; and the present silicate weathering
rates in the Himalayas. The speakers were V.K. Gaur (IIA, Bangalore); P. Molnar (University of
Colorado, USA); B.N. Goswami (IISc, Bangalore) R.R. Yadav (Birbal Sahni Institute, Lucknow);
V. Rajamani (JNU, New Delhi) and S. Krishnaswami (PRL, Ahmedabad).
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9.5 Lecture presentations by new Fellows/Associates
The rest of the scientific programme of the annual meeting covered 30-minute
presentations by newly elected Fellows and Associates based on their work.; Milind
G. Watve (Abasaheb Garware College, Pune) spoke of a neoclassical approach to
explore untapped bacterial diversity; Umesh Varshney (Indian Institute of Science,
Bangalore) on ribosome recycling; T.G.K Murty (Indian Space Research Organization,
Bangalore) on optical technologies for space imaging; Sunil Mukhi (Tata Institute of
Fundamental Research, Mumbai) on the physics of branes which are extended objects,
similar to membranes; K. Veluthambi (Madurai Kamaraj University, Madurai) on the
fine tuning of Agrobacterium Ti plasmid system for efficient plant genetic engineering;
Y.D. Vankar (Indian Institute of Technology, Kanpur) on the synthesis of biologically
important carbohydrate molecules; S. Ramasubramanian (Indian Statistical Institute,
Bangalore) on the reflected Markov processes; and finally S.K. Satheesh (Indian Institute
of Science, Bangalore) on the enhanced aerosol loading over Arabian Sea.
The business meeting of Fellows was held in the afternoon of the
last day at Chandigarh club.
The annual meeting owes its success to the tremendous
organizational efforts by the local organizing committee under the
A cultural programme during
Chandigarh meeting

leadership of K.N. Pathak, the Vice-Chancellor and S. Bedi of the
University’s physics department. The full programme is in Annexure 5.

10. SCIENCE EDUCATION
The four main activities of the Science Education Panel continue to be (a) summer
fellowships (b) participation of teachers in meetings (c) refresher course for teachers
(d) lecture series for student/teachers.
10.1 Summer fellowships
During the year 2002, 86 students and 29 teachers were offered two-month fellowships
to work with Fellows at different parts of the country. The feedback received indicates
an increasing acceptance of this programme from the Fellows and among the students
and teachers.
10.2 Participation of teachers in Academy meetings
The Academy maintains a database of over 800 bright and motivated teachers around
the country largely based on recommendations received from the Fellows of the
Academy. This list is constantly updated and contains names of teachers mainly from
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colleges and university departments in different disciplines. A few
of these teachers are invited at the Academy mid-year and annual
meetings every year to give them an opportunity to attend scientific
lectures and to meet and interact with Fellows. At the two meetings
held in 2002, 70 teachers attended the lectures, at the end of
which an interaction session was held where teachers were invited
Meeting with teachers
to present their views and the problems they faced in their teaching work.

10.3 Refresher courses for teachers
This important programme for teachers is designed to help motivated teachers to improve
their knowledge and teaching skills. The course is for a two-week duration and consists
of lectures, discussion sessions and tutorial sessions. During the last four years refresher
courses on a variety of topics have been organized throughout the country. The following
refresher courses were held during the year. A summary of the report by the respective
course co-ordinators is also included as annexures wherever available.
a) Refresher course in theoretical physics
University of Delhi 1–15 October 2002
No. of Participants: 23

Resource Persons: R. Ramaswamy (JNU, Delhi); N. Mukunda (IISc,
Bangalore); S. Rai Choudhury; Kamal Datta, Bikram Phookun, Ashok Goyal, and P. Das Gupta
(all from Delhi University)
Topics covered: Classical mechanics, quantum mechanics, and mathematical physics. The
lectures in the forenoon were followed by tutorial sessions in the afternoons.
Teacher participants were from Badshahithaul (Tehri-Garhwal), Bangalore, Coimbatore, Dakshin
Dinajpur, Delhi, Gaya, Jabalpur, Jalgaon, Kanhangad, Kurnool, Longowal, Madurai, Nagpur,
Rajborasambar, Sikar).
This is the first Academy refresher course to be held in Delhi and the third in theoretical physics
after Mavelikara (in Kerala) and Hyderabad. It was organized at St. Stephen’s College by S. Rai
Choudhury with the help of Bikram Phookun.

(b) Refresher course in experimental physics
IGCAR, Kalpakkam, 18– 31 October 2002
No. of participants: 22
The teachers were from Aligarh, Amritsar, Bhilainagar. Bhubaneswar,
Bilaspur, Changanacherry, Chennai, Dibrugarh, Goa, Kerala, Kolkata,
Kurnool, Madurai, Mandya, Mumbai, Nagpur, Tirunelveli, Tuticorin, and Vadodara. Extracts from the
report by the Course Directors (C.S. Sundar and Baldev Raj) are given in Annexure 6.
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c) Refresher course in spectroscopy, chemical reactions
and biology
Visva-Bharati, Santiniketan/S.N. Bose Centre, Kolkata
21 Nov.– 7 Dec. 2002
No. of participants: 14
The teacher participants were from Aurangabad, Bangalore, Chaibasa, Durgapur, Gulbarga,
Guwahati, Hailakandi, Hisua, Khurdu, Longowal, Murshidabad, Trivandrum, Vallabh Vidyanagar
The refresher course was jointly organized by the S.N. Bose National Centre for Basic Sciences,
Salt Lake, Kolkata and Visva-Bharati, Santiniketan. In the first phase lectures were arranged in
Visva-Bharati, Santiniketan (21 November to 2 December). The venue was then moved to S.N.
Bose Centre (3–7 December). Extracts from the Report by the Course Director S. Dattagupta
are given in Annexure 7.

(d) Refresher course in immunology
University of Pune, 25 Nov.– 7 Dec. 2002
No. of participants: 20
The teacher participants were from Anantapur, Bangalore, Belgaum,
Chennai, Delhi, Gulbarga, Guwahati, Izatnagar, Madurai, Mumbai,
Mysore, Nashik, Nirakarpur, Sagar, Santiniketan, Vallabh Vidyanagar, Visakapatnam. Extracts
from the report by the course co-ordinator are given in Annexure 8.

(e) Refresher course in coding theory, cryptography
and discrete mathematics
Panjab University, Chandigarh 2–14 Dec. 2002
No. of participants: 32
Topics covered: Coding theory, cryptography and discrete mathematics, finite fields, graph theory,
role of randomness in cryptography, cyclotomic polynomials over finite fields.
The 32 teacher participants covered the cities of Adoor, Ahmedabad, Ambikapur, Amritsar,
Bapatla, Chandigarh, Coimbatore, Hyderabad, Kanpur, Kolhapur, Ludhiana, Madurai, Meerut,
Mumbai, Pachora, Panaji, Pune, Puttur, and Ranchi.
There were on each day three main theme lectures, namely coding theory, cryptography and
discrete mathematics, one general lecture and a discussion session. Some lectures on finite fields
were arranged as ‘finite fields’ is a pre-requisite to understand algebraic coding theory. An hour
was given everyday for library consultation. Extracts from the report are given in Annexure 9.

(f) Refresher course on physics of earthquakes
Tezpur University, Tezpur 2–21 Dec. 2002
No. of participants: 31

Resource Persons: SN Bhattacharya (India Met. Dept, Delhi), SK Nath

29
(IIT, Kharagpur), Imtiyaz Parvez (C-MMACS, Bangalore), VK Gaur (C-MMACS, Bangalore), Anjan
Bhattacharya (Tezpur University, Tezpur)
Topics covered: Vectors, tensors, wave physics, continuum mechanics (Theory of elasticity),
spectral analysis
The teacher participants represented institutions from Bongaigaon, Guwahati, Jamugurihat,
Konthoujam, Latur, Manipur, Nellore, Rourkela Sibsagar, Tezpur, and Titabar. Extracts from the
report by V.K. Gaur is given in Annexure 10.

(g) Refresher course on reproductive biology
Karnatak University, Dharwad 9–23 Dec. 2002
No. of participants: 10

Resource Persons: SK Saidapur, S.P. Modak and others from
(Karnatak University, Dharwad), HN Yajurvedi (Mysore University),
T. Shivanandappa (CFTRI, Mysore), S. Shivaji (CCMB, Hyderabad),
A. Jagannadha Rao and P.B. Seshagiri (IISc, Bangalore), E. Vijayan (University of Pondicherry),
and AB. Shanbhag (Goa University, Taleigao Plataeu).
Topics covered are given below:
a. Female reproduction: General organization of vertebrate ovary, follicular development and
kinetics, reproductive cycles, fertilization, biology of mammalian blastocyst, differentiation of
trophoblast cells, placental hormones, assisted conception; b. Male reproduction: General
organization of vertebrate testis, molecular basis of sperm motility and sperm capacitation; c.
Neuroendocrine regulation of reproduction; d. Stress and Reproductive toxicology; e. General
topics such as aging and reproduction, why sexual reproduction, organizational concept of sexual
behaviour.
The participants were from Dehra Dun, Dharwad, Hyderabad, Kamakhyanagar, Kolkata,
Pudukkottai, Sirohi, Tiruchirappalli
A total of 24 lectures were delivered during the course. All lectures were followed by good
interactive sessions between the resource persons and participants. The participants also
delivered seminars highlighting their research work. Handouts related to lectures and laboratory
exercises were provided. Apart from lectures, laboratory exercises such as surgical techniques
in rat, microsurgical technique in rat brain, ELISA for hormones, histochemical localization of
steroid dehydrogenases, staging frog development, follicular kinetics of rat ovary, comparative
study of histology of ovary and testis in different vertebrate classes were conducted.

(h) Refresher course on molecular genetics
Madurai Kamaraj University, Madurai 27 January–
10 February 2003
No. of participants: 18

Resource persons: V. Nagaraja, D.N. Rao, Dipankar Chatterji, Umesh
Varshney, S. Mahadevan, J. Gowrishankar, R. Jayaraman, C. Rajamanickam, R.M. Pitchappan,
S. Shanmugasundaram, K. Dharmalingam, P. Gunasekaran and M. Hussain Munavar.
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The teacher participants were from Allahabad, Bangalore, Chennai, Coimbatore, Gorakhpur,
Hyderabad, Kharagpur, Lucknow, Madurai, Malapuram, Mysore, Nasik, Tiruchengode,
Tiruchirapalli, Vallabh Vidyanagar. Extracts from the report by the course co-ordinator are given
in Annexure 11.

(i) Refresher course on quantum chemistry
University of Hyderabad, Hyderabad 16 February–2 March
2003
No. of participants: 25

Resource Persons: ED Jemmis, MV Rajasekharan, M Durga Prasad,
TP Radhakrishnan, Kalidas Sen (all of University of Hyderabad), K Bhanuprakash, G Narahari
Sastry, G Madhavi Sastry (all of IICT, Hyderabad), and SR Gadre (University of Poona).
Topics covered: Basic quantum mechanics, mathematical background, group theory, models of
chemical binding, Hartree-Fock theory, spin dynamics, Huckel theory, qualitative molecular orbital
theory, semi-empirical theories, molecular electrostatic potentials, post Hartree-Fock theories,
density functional theory, molecular mechanics, molecular material design, drug design,
approximate molecular orbital theory.
The teacher participants represented institutions from Aruvithura, Bangalore, Chandigarh, Chapra,
Chennai, Cochin, Darjeeling, Goa, Gulbarga, Kottarakara, Kottayam, Mumbai, New Delhi,
Palakkad, Parathodu, Sambalpur, Shillong, Shreeramnagar, Tezpur, Thrissur, Visakhapatnam,
Vyasagiri, Warangal. Extracts from the report by the course directorsare given in Annexure 12.

10.4 Lecture series for students/teachers
(a) Chemistry

Gorakhpur University, Gorakhpur 23–24 November 2002
No. of participants: 100

Speakers: R.P. Rastogi (UP Council of Sci. & Tech, Lucknow); N. Sathyamurthy, S. Sarkar, Y.D.
Vankar, and P.K. Bharadwaj, all of IIT, Kanpur
Participants included M.Sc. students and faculty from the chemistry department of Gorakhpur
University and other colleges in Gorakhpur .
Lectures delivered: beyond equilibrium, thermodynamics of steady states, bistability; transition
state; chemistry of rare metals like Mo and W in diverse–life process, supramolecular chemistry;
carbohydrates: computer modelling and simulation.

(b) Mathematics/Statistics
St. Joseph’s College, Irinjalakuda, 4 –6 Dec. 2002
No. of participants: 65

Speakers: K.R. Parthasarathy (ISI, New Delhi), V. Kannan (Univ. of Hyderabad); A. Sitaram, G.
Misra, M. Delampady, and S. Ramasubramanian, all of ISI, Bangalore.
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Participants included colleges from several cities in Kerala, such as Kannur, Pudukkad,
Thrissur, Aluva, Vellanikkara, Cochin, Irinjalakuda, Mala, P. Vemballur, Nattika, Pala,
Mannarkad, Kollam, Kanhangad.
Lectures delivered: mathematics of quantum computing; many ways of measuring chaos;
fourier series; the spectral theorem; basics of Bayesian statistical inference; Bayesian
computing; reflected Brownian motion; queueing theory.

(c) Organic Synthetic Methods
The American College, Madurai, 13 –14 Dec. 2002
No. of participants: 160

Speakers: S. Chandrasekaran and Uday Maitra of IISc, Bangalore; M. Periasamy (University
of Hyderabad) and K.K. Balasubramanian (Shasun Pharmaceuticals, Chennai).
Participants included students and faculty from colleges and the university in Madurai.
Lectures delivered: catalytic asymmetric synthesis; revisiting nucleophilic substitution
reactions; synthesis of strained molecules; importance and relevance of stereochemistry;
borane reagents in organic synthesis; ionic liquids – a potential medium for organic chemical
reactions; transition metal reagents in organic synthesis.

(d) Chemistry beyond tomorrow
St. Xavier’s College, Mumbai, 21 January 2003
No. of participants: 120

Speakers: J.P.Mittal (BARC, Mumbai); N. Periasamy (TIFR, Mumbai).
Participants included students and faculty from the chemistry department and colleges in
Mumbai.
Lectures delivered: excitement in chemistry; the core and frontier chemistry; some aspects
of organometallic chemistry

(e) Frontier lectures in biology
University of Mysore, Manasagangotri, 20–22 Feb. 2003
No. of participants: 175

Speakers: K.P. Gopinathan, P.B. Sheshagiri, V. Nagaraja, P.N. Rangarajan, D.N. Rao, U.
Varshney and R. Gadagkar (all of IISc, Bangalore); S.K. Saidapur (Karnatak Univ, Dharwad);
Amitabh Joshi and Maneesha S Inamdar (JNCASR, Bangalore); Apurva Sarin (NCBS,
Bangalore).
Participants were students and faculty members from the university and colleges in Mysore.
Lectures delivered: Genomics and biotechnology of silkworm; embryo biotechnology; biology
of ageing; the dynamics of life: evolutionary biology today; how and why do cells commit
suicide; embryonic stem cells and vascular development; replication process; DNA vaccines;
ATP-dependent restriction enzymes; protein synthesis; evolution of eusociality and the
evolutionary loss of eusociality.
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(f) Current trends in mathematics
Madras Christian College (MCC) February 21–22, 2003
No. of participants: 80

Speakers: George Abraham, Rani Siromoney, K. Rangarajan, J.S. Cornelius, M.K. Viswanath
and V. Rajkumar Dare (all of MCC, Madras); Kamala Krithivasan and R. Rama (IIT, Madras);
P. Jothilingam (Univ. of Pondicherry); V.S. Sunder (IMSc, Chennai); S. Ramasubramanian (ISI,
Bangalore);
The participants included students and lecturers from colleges in Chennai.
Lectures delivered: were history of mathematical astronomy; challenging problems which made
NEWS; finite automata and digital images; two classical theorems in commutative algebra; petri
net theory; current problems on flows; operator algebras; Brownian motion; group representations
and 20th century mathematics; P systems with replicated rewriting; local w-languages.

11. ACADEMY FINANCES
The publication activities of the Academy mainly funded by DST are carried out under
Non-Plan and Plan. Non-Plan consists of publications activity while Plan includes science
education, annual/mid-year meetings/discussion meetings and construction of new
building. A summary of the income and expenditure for 2002–2003 follows:
(a) Non-Plan (Publications activity)
Income

Rs. (in lakhs)

Expenditure

Rs. (in lakhs)

Grants: DST

71.00

Journal printing

45.07

Grants: MHRD

12.00

Postage

17.49

Subscriptions

52.87

Editorial/Sectional committee meetings

9.90

Others

7.55

Salaries

48.50

Deficit

1.60

Others (maintenance of building, etc.)

24.06

145.02

145.02

(b) Plan
Income

Rs. (in lakhs)

Grants: DST
Grants: Department of Space
Deficit

130.00
15.00
0.26

145.26

Expenditure

Rs. (in lakhs)

New building construction

55.00

Science panel

29.83

Annual/Mid-year meetings

15.49

Others (special publications,
pension fund, modernization)

44.94
145.26
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The Academy’s publication activities are largely due to the voluntary and unpaid services
of editors, members of editorial boards and the large number of reviewers who examine
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discussion meetings and conducting programmes on science education, etc. The
Department of Science and Technology, the Department of Space and the Ministry of
Human Resource Development and others have made available generous financial
assistance to the Academy and have thus contributed to the programmes of the
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of the Academy.
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TABLE 1
Information about published pages in journals (January to December 2002)
Vol. No.

No. of
issues

No. of Total No. of
Papers pages 2002

**

1.

Proceedings (Chem. Sci.)

114

6

70

791

(h89)

2.

Proceedings (Math. Sci.)

112

4

46

664

(h150)

3.

Proceedings (Earth Planet Sci.) 111

4

46

510

(h46)

4.

Sadhana

27

6

47

735

(h117)

5.

Pramana

58,59

12

262

2327

(h307)

6.

Bull. Mater. Sci.

25

7

118

676

(h14)

7.

J. Astrophys. Astron.

23

4

34

264

(i86)

8.

J. Biosci.

27

7

84

730

(h32)

9.

J. Genetics

81

3

15

112

(i56)

10. Resonance

7

12

232

1200

(i24)

82,83

24

605

3128*

(i144)

1559

10720

(h417)

11. Current Science
Total

* including briefer items such as news, correspondence

** As compared to last year’s figures

TABLE 2
Information on papers submitted for publication (January to December 2002)
Accepted

Rejected

Pending

Total

**

1.

Proceedings (Chem. Sci.)

77

44

3

124

(h10)

2.

Proceedings (Math. Sci.)

29

81

13

123

(h15)

3.

Proceedings (Earth Planet Sci.)

35

20

8

63

(i12)

4.

Sadhana

46

19

-

65

(h5)

5.

Pramana

262

78

47

387 (i102)

6.

Bull. Mater. Sci.

135

49

36

220

(h48)

7.

J. Astrophys. Astron.

9

3

2

14

(i9)

8.

J. Biosci.

112

89

8

209

(h41)

9.

J. Genetics

11

10

2

23

(h6)

10. Resonance

108

53

71

232

(h71)

11. Current Science

647

770

67

1471

1216

257

Total

* including briefer items such as news, correspondence ** As compared to last year’s figures

1484* (i126)
2944

(375)

36
TABLE 3
Circulation details of journals (January to December 2002)
Subscription
India

Foreign

Complimentary

Fellows Total
&
India Foreign Associates

1.

Proceedings (Chem. Sci.)

620

54

68

85

179

1006

(h32)

2.

Proceedings (Math. Sci.)

624

84

72

87

124

991

(h48)

3.

Proceedings (Earth Planet Sci.) 475

57

77

90

96

795

(i6)

4.

Sadhana

585

22

74

18

146

845

(h43)

5.

Pramana

830

50

79

48

248

1255

(h31)

6.

Bull. Mater. Sci.

2110a

32

95

15

133

2385

(h60)

7.

J. Astrophys. Astron.

462

139

68

25

100

794

(i7)

8.

J. Biosci.

972

61

103

80

263

1479

(h52)

9.

J. Genetics

670

123

120

10

171

1094

(h62)

10. Resonance

3900b

42

240

7

-

4189 (h256)

11. Current Science

4407c

104

160

57

82

4810 (h214)

a. includes about 1470 MRSI members in India and abroad
c. includes about 2230 personal subscribers

b. includes about 2130 personal subscribers
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ANNEXURE 1
NEW FELLOWS — 2002
(effective 1 January 2003)
1. Dipankar Bhattacharya
(b. 29-5-1959)

8. Vikram Jayaram
(b. 3-10-1956)

Raman Research Institute, Bangalore

Indian Institute of Science, Bangalore

Sp: High energy astrophysics, neutron
stars, and gamma ray bursts

Sp: Ceramics, thin films, and electron
microscopy

2. Indranil Biswas
(b. 19-10-1964)

9. Sharika N. Kaul
(b. 4-8-1949)

Tata Institute of Fundamental Research,
Mumbai

University of Hyderabad, Hyderabad

Sp: Algebraic geometry, differential
geometry, and deformation quantization

Sp: Condensed matter physics, phase
transitions, and critical phenomena,
magnetism, and magnetic materials

3. Tushar K. Chakraborty
(b. 10-4-1957)

10. S.B. Krupanidhi
(b. 1-7-1951)

Indian Institute of Chemical Technology,
Hyderabad

Indian Institute of Science, Bangalore

Sp: Peptides and peptidomimetics, organic
synthesis and bio-organic chemistry

Sp: Ferroelectrics, III-V semiconductor
thin films, epitaxy, solid state devices,
and MEMS

4. V. Chandrasekhar
(b. 6-11-1958)

11. S. Mahadevan
(b. 7-11-1953)

Indian Institute of Technology, Kanpur

Indian Institute of Science, Bangalore

Sp: Inorganic chemistry, organometallic
chemistry, inorganic rings and polymers,
and main-group chemistry

Sp: Regulation of gene expression in
bacteria, microbial physiology, and
microbial evolution

5. Probal Chaudhuri
(b. 21-11-1963)

12. Shekhar C. Mande
(b. 5-4-1962)

Indian Statistical Institute, Kolkata

Centre for DNA Fingerprinting and
Diagnostics, Hyderabad

Sp: Robust and nonparametric statistics,
biostatistics, and statistical computing
6. Pijush K Das
(b. 13-11-1952)
Indian Institute of Chemical Biology,
Kolkata
Sp: Cell biology, membrane biochemistry,
molecular parasitology, and
glycoconjugates

Sp: Macromolecular crystallography,
and protein structure and function
13. U.K. Misra
(b. 10-4-1952)
Sanjay Gandhi Postgraduate Institute of
Medical Sciences, Lucknow
Sp: Clinical neurology, neurophysiology,
and tropical neurology

7. Rajiv V Gavai
(b. 25-7-1954)

14. J. Nagaraju
(b. 6-11-1954)

Tata Institute of Fundamental Research,
Mumbai

Centre for DNA Fingerprinting and
Diagnostics, Hyderabad

Sp: Lattice field theories, quark-gluon
plasma, and early universe phase
transitions

Sp: Molecular genetics, and evolution,
genetics of silkmoths, and molecular
marker genetics
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15. R. Pitchappan
(b. 2-4-1946)

20. Anunay Samanta
(b. 16-1-1956)

Madurai Kamaraj University, Madurai

University of Hyderabad, Hyderabad

Sp: Human immunogenetics,
immunology of infectious diseases,
and human genomics

Sp: Fluorescence spectroscopy, and
photochemistry
21. Nimish A. Shah
(b. 4-2-1967)

16. G.V.R. Prasad
(b. 22-11-1958)
University of Jammu, Jammu
Sp: Vertebrate palaeontology &
biostratigraphy, palaeoecology &
palaeogeography, and evolution of
mesozoic mammals

Tata Institute of Fundamental Research,
Mumbai
Sp: Ergodic theory on homogeneous
spaces of lie groups, and its
applications to number theory
22. Shobhona Sharma
(b. 5-2-1953)

17. V. Purnachandra Rao
(b. 10-10-1955)
National Institute of Oceanography,
Dona Paula
Sp: Marine geology, authigenic
minerals, and paleoclimate
18. A. Ramachandra Reddy
(b. 5-6-1945)

Tata Institute of Fundamental Research,
Mumbai
Sp: Molecular parasitology, parasite
immunology, and parasite metabolism
23. Subrata Sinha
(b. 4-1-1958)

University of Hyderabad, Hyderabad

All India Institute of Medical Sciences,
New Delhi

Sp: Genetics, plant molecular
genetics, and plant genomics

Sp: Molecular oncology and
immunology

19. Varun Sahni
(b. 29-3-1956)

24. G. Venkateswara Rao
(b. 9-11-1944)

Inter-University Centre for Astronomy
& Astrophysics, Pune

Vikram Sarabhai Space Centre,
Thiruvananthapuram

Sp: General relativity and gravitation,
quantum theory in curved space-time,
and cosmology

Sp: Finite element methods, structural
analysis, and smart structures

NEW HONORARY FELLOWS
1. George Guy Dodson

2. K.R. Sreenivasan

University of York, York, England

The Abdus Salam International Centre for
Theoretical Physics, Trieste

Sp: Structural biology, and
macromolecular crystallography

Sp: Fluid mechanics, and turbulence
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ANNEXURE 2
FELLOWS DECEASED

1. Anil Kumar
(b. 10-4-1951, d. 2-11-2002)

7. A.R. Patel
(b. 12-5-1917, d. 3-12-2000)

Elected: 1995

Elected: 1975

Sp: Condensed matter physics, physics of
complex fluids, and statistical physics

Sp: Solid state physics, crystal growth
and imperfections

2. J.N. Kapur
(b. 7-9-1923, d. 4-9-2002)

8. P.R. Pisharoty
(b. 10-2-1909, d. 24-9-2002)

Elected: 1965

Elected: 1957

Sp: Applied and industrial mathematics,
entropy optimisation principles,
mathematical modelling, and
biomathematics

Sp: Atmospheric sciences, remote
sensing, and hydrology

3. T.N. Khoshoo
(b. 7-4-1927, d. 11-6-2002)

Elected: 1986

Elected: 1961
Sp: Genetics, plant breeding, and
environmental sciences
4. M.B. Lal
(b. 31-1-1907, d. 5-12-2002)
Elected: 1942

9. S.K. Pradhan
(b. 6-9-1929, d. 23-5-2002)
Sp: Organic chemistry, stereochemistry,
reaction mechanism, synthesis and
natural products
10. V. Puri
(b. 10-12-1909, d. 9-10-2002)
Elected: 1945

Sp: Zoology and parasitology

Sp: Plant morphology, general biology,
taxonomy and floral anatomy

5. K.K.G. Menon
(b. 19-9-1927, d. 6-4-2002)

11. C.J. Saldanha
(b. 27-12-1926, d. 7-4-2002)

Elected: 1975

Elected: 1980

Sp: Biochemistry, microbiology and
toxicology

Sp: Angiosperm taxonomy, floristics and
ecology

6. N.A. Narasimham
(b. 15-8-1922, d. 8-4-2002)

12. P.K. Sen-Sarma
(b. 1-4-1929, d. 29-7-2002)

Elected: 1966

Elected: 1984

Sp: Spectroscopy, astrophysics and atomic
and molecular physics

Sp: Tropical forest entomology, termites,
insect vectors of plant diseases, general
forestry ecology, and environment

HONORARY FELLOWS DECEASED
1. T.O. Caspersson
(b. 15-10-1910, d. 7-12-1997)

2. Lord Porter
(b. 6-12-1920, d. 31-8-2002)

Elected: 1963

Elected: 1989

Sp: Genetics

Sp: Photochemistry
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ANNEXURE 3
NEW ASSOCIATES — 2002

1. Siva R Athreya
(b. 7-1-1971)
Indian Statistical Institute, New Delhi
Sp: Stochastic analysis

2. Yogish I Holla
(b. 14-9-1974)
Tata Institute of Fundamental Research, Mumbai
Sp: Algebraic geometry

3. Quasar S Padiath
(b. 30-11-1971)
Stanford University, California
Sp: Human molecular genetics, and gene identification and molecular
mechanisms in neuropsychiatric disorders

4. Anand Ranganathan
(b. 4-12-1972)
International Centre for Genetic Engineering and Biotechnology, New Delhi
Sp: Biosynthesis of designer antibiotics, and virulence determinants of
tuberculosis

5. Shalivahan
(b. 10-3-1971)
Indian School of Mines, Dhanbad
Sp: Nonlinear inversion, and electrical and electromagnetic methods
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ANNEXURE 4
THIRTEENTH MID-YEAR MEETING
(5–6 July 2002, Bangalore)

A. Special Lectures
1.

S. Ranganathan, IISc, Bangalore
Novel atomic configurations in metallics

2.

S.M. Chitre, University of Mumbai, Mumbai
Seismic sun and solar neutrinos

B. Public Lecture
K. Anji Reddy, Dr Reddy’s Foundation,
Hyderabad
Science for profit is profit for science

C. Lecture Presentations by Fellows/Associates
1.

Satyajit Mayor, NCBS, Bangalore
Functional and structural characterization
of membrane raft in living cells

2.

K.A. Balasubramanian, CMC, Vellore
Is intestine “the motor” of distant organ
injury in post-surgical complications?

3.

4.

5.

6.

Srabani Taraphder, IIT, Kharagpur
Proton transfer reactions in proteins: Role
of protein dynamics and hydration
Sunanda Banerjee, TIFR, Mumbai
High energy physics and precision
measurements
K.C. Kumara Swamy, University of
Hyderabad, Hyderabad
New chemistry of phosphorus-based
systems
Namita Surolia, JNCASR, Bangalore
The Fab end of Plasmodium FAS and
more

7.

K.S. Krishna, NIO, Goa
Structure and tectonics of the
northeastern Indian Ocean

8.

K. Sankara Rao, IISc, Bangalore
Calcium-mediated signalling in early plant
development

9.

Amitabh Joshi, JNCASR, Bangalore
Experimental evolutionary biology:
Testing evolutionary hypotheses in the
laboratory

10. S.V. Dhurandhar, IUCAA, Pune
Gravitational wave astronomy: A new
window to the Universe
11. Abhishek Dhar, RRI, Bangalore
Understanding transport in onedimensional systems
12. Vijay B. Shenoy, IISc, Bangalore
Adhesion instabilities in soft films
13. T.N. Venkataramana, TIFR, Mumbai
Topics in discrete groups
14. S.V.S. Murty, PRL, Ahmedabad
Mars and Earth: A comparative
planetology
15. R.N. Mukherjee, IIT, Kanpur
A synthetic journey within the domain of
classical coordination chemistry and
bioinorganic chemistry
16. Sudha Bhattacharya, JNU, New Delhi
Retrotransposons in Entamoeba
histolytica: Parasitic DNA in a parasite
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ANNEXURE 5
SIXTY-EIGHTH ANNUAL MEETING, 2002
(8–10 November 2002, Chandigarh)

A. Presidential Address
1.

K. Kasturirangan, Department of Space, Bangalore
Recent advances in X-ray astronomy

B. (a) Symposium: Quantum Computing and Quantum Information
1.

Anil Kumar, IISc, Bangalore
Introduction and overview

2.

R. Simon, IMSc, Chennai
Classical information theory

3.

Subhash Chaturvedi, University of Hyderabad, Hyderabad
Quantum information theory

4.

K.R. Parthasarathy, ISI, New Delhi
Quantum computations and algorithms

5.

Anil Kumar, Indian Institute of Science, Bangalore
Experimental realizations of quantum computing

(b) Symposium: From Mantle to Monsoon: Himalayan Geodynamics and
Climatic Change
1.

Vinod K. Gaur, IIA, Bangalore
Introduction to the symposium

2.

B.N. Goswami, IISc, Bangalore
The Himalayan mountains and predictability of the Indian summer monsoon

3.

R.R. Yadav, BSIP, Lucknow
Climate variability in the Indian region: High resolution proxy records

4.

V. Rajamani, JNU, New Delhi
Geochemistry of Ganga/Yamuna alluvium — Changing Himalayan provenance

5.

S. Krishnaswami, PRL, Ahmedabad
Contemporary silicate weathering rates in the Himalaya: Impact on CO2 consumption

6.

Peter Molnar, University of Colorado, Boulder, USA
From the mantle to the monsoon, manifested in the growth of the Tibetan Plateau

C. Special Lectures
1.

P.K. Kaw, IPR, Gandhinagar
Collective modes in a strongly coupled dusty plasma

2.

S.E. Hasnain, CDFD, Hyderabad
Evolution of biology: Are we ready to play God?
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D. Public Lectures
1.

Mohan Maharishi, PU, Chandigarh
Rasa siddhanta and its social significance

2.

M.S. Raghunathan, TIFR, Mumbai
Artless innocents and ivory tower sophisticates: Some personalities on the Indian mathematical
scene

E. Lecture presentations by Fellows/Associates
1.

Milind G. Watve, Abasaheb Garware College, Pune
Science where culture matters: A neoclassical approach to explore untapped bacterial diversity

2.

Umesh Varshney, IISc, Bangalore
Ribosome recycling, the fourth step of protein synthesis in bacteria

3.

T.G.K. Murty, ISRO, Bangalore
Optical technologies for space imaging

4.

Sunil Mukhi, TIFR, Mumbai
The physics of branes

5.

K. Veluthambi, MKU, Madurai
Fine tuning of Agrobacterium Ti plasmid system for efficient plant genetic engineering

6.

Y.D. Vankar, IIT, Kanpur
Carbohydrates: Much more than mere sources of energy. Synthesis of biologically important
carbohydrate molecules

7.

S. Ramasubramanian, ISI, Bangalore
Reflected Markov processes

8.

S.K. Satheesh, IISc, Bangalore
Enhanced aerosol loading over Arabian Sea: Natural or anthropogenic Enhanced aerosol
loading over Arabian Sea: Natural or anthropogenic
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ANNEXURE 6
REFRESHER COURSE IN EXPERIMENTAL PHYSICS
Extracts from the report by Course Directors (C.S.
Sundar and Baldev Raj)

Project work and Experiments (carried out in batches
of 4, on a round-robin basis)

Since “Methods in experimental physics” is a broad area,
and the individual requirements of various college
laboratories are diverse, a coherent short-term course was
considered appropriate that highlights the use of personal
computers for data acquisition. The use of personal
computers to collect analog data about physical systems,
to convert this to digital form and to construct graphical
models in approximately real time is an entirely appropriate
educational use of the computer and provides
experimentation with a powerful tool. Further, this provides
the computer the same role as electronic instrumentation,
-except that it is more flexible..

Assembly and testing of the data acquisition card
thermal diffusivity through pulse transient
capacitance measurement of phase transition in BaTiO 3
resistivity measurement in manganites
resistivity at low temperature

In developing the technical programme for the Refresher
Course, an interface box, designed by J. Jayapandian
(IGCAR Materials Science Division) that uses the parallel
port of a personal computer was put together. This port,
normally used for connecting to a printer, provides an
elegant and inexpensive method for interaction of PC with
peripheral components like ADC, DAC without any
modification of the internal circuits of the computer. The
interface circuit along with software, operating under
LABVlEW, was designed such that it can be used for
measurement and control of laboratory experiments. The
application packages developed include: temperature
measurement, light intensity measurement, RPM
measurement, stepper motor drive, and waveform
generation. Based on the above design, 30 units of the
parallel port interface box were fabricated by Micro
Automation systems, Chennai.
In addition a few experimental facilities were also set up
that illustrate how a few simple physics experiments can
be carried out in a college laboratory using this interface
box. This involved apart from integration of the above
mentioned basic packages, writing the necessary software
for data acquisition and plotting and setting up of auxiliary
experimental facilities such as furnaces, vacuum system
etc.
The experimental packages developed include:

In addition the following experiments were included that
can be set up in a college laboratory:
chaos in a nonlinear circuit
measurement of the Johnson noise in a resistor:
determination of the Boltzmann constant using Nyqvist
relation
optical absorption; colour centres;
infrared spectroscopy;
measurement of the electron work function in W using
the Richardson-Dushman equation
shear interferometer (set up by J. Sethuraman, a
teacher-participant)
Morning Lectures
Innovative design of sensors (B. Saha); AC susceptibilty
(T. Geetha Kumary); fourier methods in optics (J.
Sethuraman); chaos in a nonlinear circuit (MC. Valsakumar);
Raman scattering (R.Kesavamoorthy); infrared
spectroscopy (M. Premila); high pressure experimentation
(N. Subramanian); positron annihilation (G. Amarendra);
neutrons as probes of materials (KR Rao); luminescence
(K. Govinda Rajan); matlab & data analysis (HK. Sahu);
FFT using MATLAB (Sanjith); X-ray diffraction (VS. Sastry);
intensity correlation spectroscopy (BVR. Tata); SQUIDs in
ultrasensitive measurements (MP. Janawadkar); lecture by
participants (R. Shankar, Chetan Panchal); electron
microscopy (VS. Raghunathan); ultrasonics (Anish Kumar);
accelerator based experiments (KGM. Nair); .thin films &
SIMS (A.K. Tyagi)
Evening Lectures

capacitance measurement versus temperature: phase
transition in BaTiO3 .multi channel analyzer for nuclear
counting experiments.

neutrinos: why detect them? M.V.N.Murthy, IMSc,
Chennai
competition between energy & entropy: K.P.N.Murthy,
MSD
quantum information & quantum computation: R.Simon,
IMSc, Chennai
saturable absorption spectroscopy: R.Srinivasan, RRI,
Bangalore
materials research issues & directions: Baldev Raj,
IGCAR
activities of HBSCE: Pathare
reactor experiments: S.M.Lee, IGCAR

The scientific programme started with overview lectures
cum demonstrations on PC architecture, interfacing
standards, and the software (LABVIE\\rj to provide adequate
background to appreciate the experiments and projects set
up for the course. The course was structured such that it
comprised of two lectures in the morning project work/
experiments in the afternoon and an evening lecture.

A special evening session was held to provide clarifications
on the hardware & software of the interface box based on
its usage by the participants. The participants took back
with them the interface box and CD’s containing the requisite
software LABVIEW, MATLAB, and softwares for data
analysis such as curvefit, crystal structure analysis
programme etc. In addition, write-ups on the interface box,

thermal diffusivity measurement through a measurement
of temperature -increase following a light pulse;
resistance measurement as a function of temperature
(RT minus 2000 C) to illustrate the phase transition in
Manganites;
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softwares, circuit diagrams and photocopies of the 1ecture
notes were provided to the participants. From the viewpoints
expressed at the feedback session, it appeared that the
teacher participants were happy with the content and
execution of the Course. While not downgrading the effort,
the participants felt that more time spent on project work /
experiments would have made the whole exercise more
useful. A very good rapport was established between the
teacher-participants and the course faculty, and on the
whole it was a pleasant and useful experience.

Finally, what has been executed at the Kalpakkam
Refresher Course is just the first attempt that exposes
college teachers to the merits of PC-based automation. In
any exercise of this type, there is certainly a scope for
improvement both in hardware and software. This can
certainly come from the feedback based on its usage in a
college laboratory .

ANNEXURE 7
REFRESHER COURSE IN SPECTROSCOPY, CHEMICAL REACTIONS AND BIOLOGY
Extracts from the report by the Course Director
(S. Dattagupta)
In his inaugural lecture S. Dattagupta (SN Bose Centre,
Kolkata) elaborated on the importance of such a course in
present day science particularly when everything is
becoming interdisciplinary. The role of basic sciences —
physics, chemistry, mathematics and biology — in achieving
deepest understanding of every natural phenomenon was
aptly emphasized.
This course was organized with the following motivation:
(a) The researchers who are fortunate enough to carry out
competitive research with state-of-the-art instruments
should share their understanding with participants. The
sheer beauty and novelty of their modern research should
help stimulate the participant’s thought processes. (b) The
discussion between speakers and participants should start
some sort of collaboration where inter-diffusion of
knowledge would be encouraged. (c) The participants will
be able to incorporate the introduction of modern topics
into the curricula of their respective institutions. (d) Lectures
by various experts would demonstrate the strong interrelationship between different branches of natural science.
(e) The speakers, after free interaction with participants,
who are also mind-trainers and science-doers, would be
able to appreciate the modification (if necessary) of their
research work suitable to the need of our country.
All lectures were for 90 minutes each and there were four
lectures every day. The lectures were scheduled such that
the inter-relationship between theory, simulation and
experiments was emphasized. S. Dattagupta described at
length various static and dynamic correlation functions and
their relations to dielectric, rotational, NMR and electronic

spectroscopies. Kankan Bhattacharyya (IACS, Kolkata)
showed with explicit examples how absorption, emission
and laser spectroscopy could be understood on the basis
of the above correlation language. A Chakrabarti (SINP,
Kolkata) emphasized the utility of various spectroscopic
techniques in studying complex biological systems of protein
folding, macromolecular self-assembly and biological
membranes. P. Roy (Viswa-Bharati) added a quantum
flavour to spectroscopy and experimental observables. S.
Roy (Bose Institute, Kolkata) demonstrated NMR on a real
sample with his state-of-the art NMR machine whereas C.
Mukhopadhyaya (University of Calcutta) explained the
underlying theory of NMR. Guchait talked on gas-phase
laser spectroscopy and electron-transfer, RK Mohanty
(Viswa-Bharati) on the primary basis of rotational and
vibrational spectral lines and S. Bhattacharyya (ViswaBharati) on the introduction to cell biology. S. Sengupta
(SN Bose National Centre, Kolkata) spoke on liquid state
and various correlation functions. R. Biswas (SN Bose
National Centre, Kolkata) gave several lectures on reaction
rate, solvation dynamics in normal liquids and super-critical
fluids, and also on diffusion of ions and neutral solutes in
liquids. Simulation results, experimental observations and
theoretical predictions were presented and compared
wherever data were available, and future directions were
discussed.
Two special sessions were organized – one conducted by
A. Chakrabarti and Ranjit Biswas and the other one by P.
Roy. The participants spoke about their experiences in the
refresher course in a presentation for 10 minutes each in
front of other participants and freely expressed their views.

46
ANNEXURE 8
REFRESHER COURSE IN IMMUNOLOGY
Extracts from the report:
Every morning there were three lectures on various aspects
of immunology while in the afternoon practical sessions
were held. The first series of lectures were on basic
immunology, followed by immunology in relation to various
diseases.
To begin with, Sudha Gangal (Univ. of Pune) gave a
comprehensive overview of the immune system. Kalpana
Joshi (Univ. of Pune) talked about antigens, antibodies and
their interactions. In the lecture on B cell maturation and
activation Milind Gore (NIV, Pune) emphasized on
acquisition of surface markers, B cell receptors (BCR) and
other accessory molecules required for B cell activation,
during B cell maturation in the bone marrow from early B
cell stage to mature B cells. The importance of products of
MHC (major histocompatibility complex) genes in antigen
presentation and transplantation rejection was well brought
out during the lecture on MHC by Narendra Joshi (CRI,
Mumbai). T cell maturation and activation was covered by
Bhaskar Saha (NCCS, Pune). The role of cytokines and
chemokines which are key molecules in immune response,
was elucidated by Smita Singhani (Univ. of Pune). The
complement system plays an important role in innate
immunity, humoral immunity and anaphylaxis. Complement
activation is a cascade of events activated by antigenantibody complex. As explained by Jyotsna Thakre (NIV,
Pune) there are alternative pathways of complement
activation as well. Madhuri Thakar (NARI, Pune) summed
up different effector mechanisms of humoral as well as
cellular immunity. Mouse monoclonal antibodies (Mabs) and
their genetically engineered counterparts are in the forefront
today, as they bridge the gap between laboratories and
clinic. Shubha Chiplunkar (CRI, Mumbai) described the
ingenious method of creating hybridomas, a source of
getting unlimited amounts of monospecific antibodies
reacting against a single antigenic epitope and the
limitations of using mouse Mabs in the clinic, although they
have proved to be extremely useful as diagnostic reagents.
‘Humanized’ mouse Mabs have a bright future as
therapeutic reagents in many diseases including cancer.
Vaccines form a major part of studies in immunity. In fact,
the science of immunology came into existence with the
then permitted human experiments conducted using
attenuated infectious agents or agents non-pathogenic to
human to induce life long immunity, by great scientists like
Jenner and Pasteur. Vaccination is perhaps the best way
of preventing infections even today. MG Deo (Univ. of Pune)
brought out the evolution in vaccinology beginning with use
of whole cell live attenuated vaccines, inactivated vaccines,
subunit vaccines, vectored vaccines, peptide vaccines,
genetically engineered vaccines and naked DNA vaccines.
From here on the lectures were directed more towards
applied immunology. These lectures were aimed at
application of the knowledge of advances in immunology
towards understanding the basic mechanisms in diseases
having major immune component. Srikant Tripathy (NARI,
Pune) talked about immune response to infectious agents
with special reference to tuberculosis. Bhaskar Saha
(NCCS, Pune) covered the topic of immunity in
Leishmaniasis (Kala Azar), as an example of parasitic
disease, commonly found in 6 states of India. Sharad

Gangal (Thane) discussed with participants the different
allergic manifestations with special reference to type I
hypersensitivity. Inherited immunodeficiency diseases are
a major cause of morbidity and mortality in children. Zeenath
Currimbhoy (WCH, Mumbai) elegantly brought out the
amalgamation of bedside observations and laboratory tests
to understand the molecular lesions causing abnormalities
in immune functions in the sick children. Acquired
immunodeficiency syndrome (AIDS) caused by HIV
infection has created a monster, a challenge for medical
science and management today. Ramesh Paranjpe (NARI,
Pune) apprised the participants with the clinical course of
HIV infection, and the host and viral factors responsible for
establishment of the disease.
These were followed by two lectures of clinical importance
on autoimmunity by VR Joshi (PDHHRC, Mumbai) and on
organ transplantation by Bharat Shah (PDHHRC, Mumbai).
According to Shubha Chiplunkar (CRI, Mumbai) cancer cells
can be regarded as altered self-cells that have escaped
normal growth-regulatory mechanisms leading to
uncontrolled proliferation and spread of clones of
transformed cells. She discussed pros and cons of the
concept of ‘immunosurveillance’ as well as the recently
proposed ‘danger model’. Mechanisms by which tumor cells
evade host immune responses were highlighted. Many
tumors down regulate MHC class I molecules or may lack
the co-stimulatory molecules B7 and thus do not present
antigen efficiently to T cells. Camilla Rodrigues (PDHHRC,
Mumbai) said that the goals of an immunology laboratory
should be to improve the availability, accuracy and precision
of the various tests and assure correct interpretation and
significance in clinical medicine. She described basic
principles of immunological procedures commonly used in
laboratory medicine. Problems in their interpretation were
also highlighted using SLE as an example. Mulherkar (CRI,
Mumbai) described recombinant DNA technology and basic
techniques involved in gene therapy such as obtaining a
construct of a gene of interest with promoter sequences, to
clone the gene in appropriate non-pathogenic vector,
packaging of the vectored gene and transfection into target
cells. In her lecture on genetically manipulated animal
models, she also described transgenic and gene knockout
animal models. Giving a brief introduction to human genome
project (HGP), she said that the physical genome mapping
has identified more than 50,000 sequence tagged sites
(STSs) at specific locations, which can act as identifiable
markers on the genome. Anand Rao (HNHRC, Mumbai)
who pioneered the studies on stem cell biology and stem
cell banking in India gave an overview of the global status
of stem cell research.
Each participant received two books titled ‘Trends in
immunology’ and ‘A laboratory manual of immunology’
(edited by Sudha Gangal and MG Deo) specially prepared
for the course.
Practical Sessions
Practicals were conducted each afternoon wherever
possible by the participants themselves. Experiments using
HIV material, FCM and microinjection were set up as
demos, while the rest were performed by participants
individually or in batches. Protocols for many additional
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experiments were included in the laboratory manual. In
some cases the exercise was given as a demonstration.
Practicals began with Ouchtherlony gel diffusion technique,
single
radial
immunodiffusion
and
rocket
immunoelectrophoresis.

only zoology or botany, (b) immunology may be introduced
as a special paper in M.Sc zoology and life sciences.

Visits

(c ) A one-year PG diploma course in immunology may be
introduced with full complement of theory and practicals.

During the course, half-day visits were arranged to the
following three institutions in Pune engaged in research
related to immunology: the National Institute of Virology,
the National Centre for Cell Sciences, and the National AIDS
Research Institute.
Interactive session
There was an interactive session for participants as almost
all of them were college/university teachers and were
involved in teaching of immunology. Chairing the session
MG Deo said that although the state-of-the-art of
immunology is much better in India at present, the thrust
appears to be on research. Immunology is taught as a part
of biotechnology at several centers started by the DBT.
Immunology is also taught as a part of microbiology.
However, since the discipline now pervades all branches
of biological sciences including medicine, it needs to be
taught in a more systematic way in science colleges both
at the under-and post-graduate levels. The following
observations were made during the interactive session.
(a) Immunology should be taught at the UG level in
combination with molecular biology, the two post Second
World War frontier disciplines in biomedicine. The two
options suggested were: (a) immunology along with
molecular biology should be offered as the third choice in
the B.Sc life science which currently offers, at many places,

(b) UGC may be requested to include immunology as a
special subject/paper at UG/PG level.

(d) With the introduction of biotechnology, which provides
better job opportunities, there is an exodus of students from
subjects like microbiology and zoology to biotechnology. In
the process, basic biological disciplines, which play a crucial
role in fundamental discoveries, are progressively getting
depleted of talent. If immunology and molecular biology
are included as a part of pure biology science courses, this
exodus may be curtailed.
(e) One of the problems in implementation of any new
initiative in teaching of immunology is the shortage of
teachers. Refresher courses in immunology should be
conducted regularly for UG/PG teachers.
(f) Addition of immunology and molecular biology in basic
science course will improve job opportunities for these
graduates especially in pharmaceutical industries, in
biomedical research and teaching.
(g) Teaching theory courses alone was not sufficient,
practicals will have to be a part of UG /PG courses. At
present, only a few serological techniques are being taught.
Teaching institutions often lack minimum laboratory and
animal facilities. Efforts should be made to provide at least
a minimum infrastructure to UG/PG institutes to facilitate
teaching of immunology.

ANNEXURE 9
REFRESHER COURSE IN CODING THEORY, CRYPTOGRAPHY AND DISCRETE MATHEMATICS
Extracts from the report :
RP Bambah (Panjab University) in his inaugural lecture
talked on Kepler conjecture and Minkowski’s conjecture.
RL Karandikar (ISI, Delhi) gave two general lectures on
“Role of randomness in cryptography”. Starting from the
very introduction of error correcting codes, Madhu Raka
(Panjab University) discussed Hamming distance, sphere
packing bounds, linear codes, generator matrix, parity check
matrix, syndrome decoding, Hamming codes and codes
built from mutually orthogonal Latin squares. Gurmeet Kaur
(Panjab University) continued with cyclic codes, BCH codes
and idempotents of cyclic codes. LR Vermani (Kurukshetra)
highlighted quadratic residue codes and their extended
codes.
In cryptography, AK Bhandari(Panjab University) started
from classic cryptosystem and block ciphers, described
public key cryptosystem RSA and discrete log and
Knapsack cryptosystems and in the end described the use
of elliptic curves in cryptography. Amora Nongkynrih (TCS,
Hyderabad) spoke on primality testing methods and
described the recent paper of Maninder Aggarwal (IIT,
Kanpur) on primality testing.

In discrete mathematics, VC Dumir (Panjab University)
discussed pigeon hole principle, inclusion exclusion
principle, recurrence relations and generating functions and
gave a number of examples and applications of each of
these.
RJ Hans-Gill (Panjab University) gave an introduction to
graph theory including Eulerian graphs, Hamilton graphs
and chromatic number of graphs.
During discussion hours, the problem sets based on main
lectures, which were given to all participants, were
discussed.
In the second week participants were also given some time
to speak on their work. YS Pawar (Shivaji University) gave
a brief description of her work on lattice theory. Sumathi
(Madurai), AK Venkatesh (Alliance Business Academy,
Bangalore) and P Vijaya Saradhi (Bapatla Engg. College,
Guntur) spoke on their work in graph theory. Vivek Kumar
(IIT, Kanpur) spoke on numerical analysis.
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ANNEXURE 10
REFRESHER COURSE ON PHYSICS OF EARTHQUAKES
Extracts from the report by V.K. Gaur
The refresher course proved to be a rich experience for the
faculty and participants alike. Participants showed
extraordinary alertness and enthusiasm despite long hours
of work each day, partly because of their identification of
the subject with aspects of classical physics in a new setting,
and partly because of their intimate experience of the
earthquake phenomena so commonly felt in northeastern
India. Lecturers from Cotton College, Guwahati took special
pains to master computational programs for the
determination of earthquake parameters from
seismograms, which they plan to introduce as a regular
part of their physics undergraduate exercises.
The course began with a keynote lecture on “Earthquake
perspectives” by Saurabh Baruah (RRL, Jorhat). The first
week was devoted to refreshing participants’ understanding
of the basic aspects of mathematical methods including
wave physics and integral transforms which would be
needed for the main course. All lectures and problemsolving and computational exercises during this week were
delivered and conducted by the faculty of Physics and
Mathematics departments of Tezpur University. This proved
to be extremely effective in engendering a genuine interest
in this enterprise amongst the University faculty, which, in

turn, was turned to great advantage in drawing them easily
to participate in various ways during the main course.
Lectures and computational exercises over the next two
weeks were delivered by 4 invited scientists with
considerable help from the local faculty during the
afternoons. There were two lectures each morning and the
afternoons were devoted to problem-solving and
computational exercises.
A photocopy of Peter Shearer’s Introduction to Seismology,
donated by IIT Kharagpur, was given to each participant as
well as a CD containing all the programs they had studied
and used for the determination of earthquake location, origin
time, and magnitude. A copy each of the Scientific American
Series of Bruce Bolt’s book Earthquake and geological
discovery, was sent to 11 college libraries of northeastern
India from where the participants had come.
There was a deeply appreciative feeling widely voiced on
several occasions that the Academy by this initiative had
added a new dimension to the academic environment of
the region, and that the course will, in turn, go much further
than initially imagined, in spurring new initiatives at college
and university departments in northeastern India towards
enriching teaching and research in physical sciences.

ANNEXURE 11
REFRESHER COURSE ON MOLECULAR GENETICS
Extracts from the report by Course Co-ordinator
(M. Hussain Munawar)

gene expression, and creating gene knockouts through
homologues recombination.

Bacterial molecular genetics is currently taught in many
institutions. In today’s scenario many feel that this is an
outdated discipline and only modern recombinant DNA
technology and associated subjects are relevant. The
objective of organizing this course was to dispel this view
and show that bacterial genetics is indeed relevant even in
today’s context. In fact, as everyone knows many concepts
were understood at molecular level using only bacterial
systems as model ones and this trend continues even today.

The afternoon sessions were dedicated to practicals,
sometimes extending to mid-night depending on the
experiment. The experiments covered during the practicals
include MNNG mutagenesis and isolation of mutants,
ampicilin enrichment of auxotrophs, phase lysate
preparation and plaque assay, P1 transduction and genetic
mapping of a mutation, bacterial conjugation (gradient
transfer), construction of recombinant deficient derivatives
of E.coli, transposition and isolation of insertions in the lac
operon of E.coli and induction and assay â-galactosidase.
To enable the participants to understand the experiments
better, a hands-on laboratory manual was also prepared
and distributed to the participants.

The morning sessions everyday were devoted to two
intensive lectures. The topics covered origins of bacterial
genetics, mutations and mutagenesis, lateral DNA transfer
(conjugation, transformation and transduction), fine
structure mapping, genetics of DNA replication,
mechanisms of regulation of gene expression, SOS and
DnA repair mechanisms, translation and its regulation, RNA
polymerase structure and function and biochemical
regulation, stress response in E.coli and other organisms,
informational suppression pertaining to suppression of
missense and nonsense mutations, transposons, phage
Mu and in vivo genetic engineering, genetics of gram
positive organisms with special reference to Streptomyces
and Mycobacteria , genetic manipulation in Zymomonas
mobilis , pathogen diversity and disease susceptibility,
chromatin structure and function with special reference to

49
ANNEXURE 12
REFRESHER COURSE ON QUANTUM CHEMISTRY
Extracts from the report by the Course Directors
(E.D. Jemmis and M. Durga Prasad)
Quantum chemistry is considered to be one of the dreaded
subjects in the M.Sc. programme in chemistry in most
Universities. Many students look upon this as a final hurdle
that they have to overcome, so that the course can be
completed. This is a serious drawback, because a large
percentage of research publications in experimental
chemistry these days have a quantum chemistry
component. Teaching of quantum chemistry has not
changed in the country during the last 30 years. While the
basics of quantum mechanics cannot change, advances in
computer hardware and software have made numerical
solutions to Schrödinger equation practical, albeit many
approximation. This helps in relating the equations to
observables in chemistry. In addition, application of ideas
based on symmetry, overlap of orbitals and perturbation
theory has brought a conceptual framework to think about
chemistry. We reasoned that students would be more
receptive to quantum chemistry if, in addition to formalistic
treatment, numerical studies of specific problems and
qualitative arguments to convert the outputs of programmes
to ‘understanding’ are simultaneously provided. With this
in mind, the present refresher course in quantum chemistry
was planned.
Basic quantum chemistry, with all its mathematical
background, is available in text books and also on the web
in many courses, even worked out assignments and
problem solving sessions, are seen. However, enough
connection is not established in the minds of students
between quantum chemistry and the rest of chemistry. Our
emphasis in this course, therefore, was to teach the basics
of quantum mechanics during the morning lectures and a
hands-on session on the use of quantum chemistry on
several experimental problems in chemistry in the afternoon.
To achieve this, we have considered laboratory components
where participants will put to practice, with the help of PCs,
quantum chemical methods that they learn in lectures.
Lectures on quantum chemistry and the mathematics
background along with group theory were arranged, so that
the relation between wave function and symmetry of
molecular system is most optimally used in understanding
chemistry. Attempts were made to show how the electronic
structure methodologies developed are useful in designing
molecules, materials and drugs. We also had some classes
on molecular mechanics, often used in combination with
semi-empirical and ab initio electronic structure theory.
The course started with a general mixer on 16 February,
2003 where we discussed the expectations and
requirements of the course. The projected computational
laboratory courses in the afternoon/evening session already
brought up the issue of familiarity with computers. The
exactly solvable problems of quantum mechanics were
covered in the first few lectures with the mathematical
backgound as well as group theory parallely following. The
concept of electron spin and its many implications in
chemistry was introduced in between. Once perturbation
and variation methods were proved, approximate ways in
which quantum mechanics can be used in chemistry was

introduced. The laboratory courses started by calculating
the molecular orbitals of H2 using a semi-empirical method,
using programs installed on PCs made available to
participants. The program used was taken from the
Chemistry CD developed by the Academy. There were
several initial hurdles during computations. The biggest
problem faced by participants was to specify the the position
of atoms in a molecule as an input to the programme! Once
writing down the internal coordinates was mastered, the
participants learnt to select a Hamiltonian and a basis set
and to do calculations using the program. The output of the
program was the wave-functions (which are the molecular
orbitals) and energies. The program also included several
Mulliken and other overlap population analyses strategies,
where the elctrons in the molecule were partitioned to
different atoms and bonds. The process of converting
numbers or coefficients of atomic orbitals to conventional
molecular orbital pictures of textbooks and publications,
was tedious and took more time requiring additional
laboratory lessons.
The response to this programme has been overwhelming.
There were days when the laboratory was not closed until
11.30 p.m. The idea behind these laboratory courses was
to make the teacher participants confident using the
programs given in CD once they get back to their colleges
and universities. The qualitative ideas that we teach such
as the Walsh diagram for the geometric distortion of a
molecule. Influence of frontier orbitals on structure and
reactivity and so on were drawn from the calculations and
immediately compared with the morning lectures.
Emphasis was given to getting meaning out of molecular
orbitals by giving several examples starting with water, CH2,
CH3, CH4 C2H6, CH3CH2+, anomeric effect, hyper conjugation
and other electronic structure ideas popular among
chemists. Reactions such as 4+2-cycloaddition were
studied using semi-empirical molecular orbital theory by
each of the participants. They were encouraged to locate
the transition state and through a frequency calculation
establish the transition state as a true one. The participants
also did calculations on inorganic complexes such as
ferrocene, looked at the electronic structures, compared it
to what would be obtained from a symmetry adopted linear
combination method that they teach in the group theory in
chemistry course. Electron correlations beyond the HartreeFock method was included in the programme in two lectures
and density functional theory, which is now becoming very
popular, was also introduced in two lectures.
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RECEIPTS AND PAYMENTS FOR THE PERIOD/YEAR ENDED 31 MARCH 2003
(Amount in Rupees)
RECEIPTS
I

Current Year

Previous Year

22,837

44,764

31,36,778

3,13,589

2,12,75,000
23,000

2,06,01,000
3,30,930

20,92,351

22,86,215

1,82,900
12,000

1,45,004
12,000

82,52,813

1,19,79,406

Nil

Nil

Opening Balances
a) Cash in hand
b) Bank Balances
Savings Account

II

Grants Received
a) From Govt.of India
b) From other sources

III

Income on Investments from
a) Earmarked/Endowment
b) Own Funds

IV

Interest Received
a) On Bank Deposits(S B)
b) Loans, Advances etc

V

Other Income

VI

Amount Borrowed

VII

Any other receipts
Contribution to corpus fund

VIII

Investments matured
TOTAL

PAYMENTS
I

2,54,813

Nil

56,80.000

30,00,000

4,09,32,492

3,87,12,908

Current Year

Previous Year

50,11,517
1,83,75,385

46,20,436
2,07,08,501

Expenses
a)Establishment Expenses
b) Administrative Expenses

II

Payments made against funds
for various projects

Nil

Nil

III

Investments and deposits made
out of own funds

85,00,000

45,00,000

IV

Expenditure on
a) Fixed assets
b) Capital Work in Progress

6,54,353
55,00,000

7,24,356
50,00,000

V

Refund of Surplus money/Loans

Nil

VI

Finance Charges (Interest)

Nil

VII

Other payments

Nil

VIII

Closing Balances
a) Cash in Hand
b) Bank Balance
TOTAL

18,158
28,73,079

22,837
31,36,778

4,09.32,492

3,87,12,908

As per our report of even date annexed
For B R V GOUD & CO
Chartered Accountants
Place:Bangalore
Date: 30 June 2003

Sd/-

Sd/-

(K Kasturirangan)
President

(G Srinivasan)
Treasurer

Sd/-

Sd/-

(G Madhavan)
(B R V GOUD)
Executive Secretary
Partner
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INCOME AND EXPENDITURE ACCOUNT FOR THE PERIOD/YEAR ENDED 31 MARCH 2003
(Amount in Rupees)
INCOME

Current Year

Previous Year

Plan

Non-Plan

Plan

Non-Plan

Income from Sales/Services
Grants/Subsidies
Fees/Subscriptions
Income from Investments (income on invest from
earmarked /endow. funds transferred to funds)
Income from Royalty, Publications etc.
Interest earned
Other income
Increase/ (decrease) in stock of finished goods
and works-in-progress

Nil
1,45,00,000
Nil
Nil

Nil
84,23,000
46,20,812
Nil

Nil
1,05,00,000
Nil
Nil

Nil
92,84,000
47,92,401
Nil

Nil
Nil
Nil
Nil

6,66,247
3,90,360
2,41,351
Nil

Nil
Nil
Nil
Nil

4,53,896
1,57,004
94,107
Nil

TOTAL (A)

1,45,00,000

1,43,41,770

1,05,00,000

1,47,81,408

Establishment expenses
Other Administrative expenses etc.
Expenditure on Grants, Subsidies etc.
Interest
Depreciation

Nil
1,45,26,534
Nil
Nil

52,52,803
92,49,616
Nil
Nil

Nil
1,05,38,915
Nil
Nil

49,54,412
96,01,715
Nil
Nil

TOTAL (B)

1,45,26,534

1,45,02,419

1,05,38,915

1,45,56,127

(–) 26,534

(–) 1,60,649

(–) 38,915

(+) 2,25,281

EXPENDITURE

BALANCE BEING SURPLUS/DEFICIT CARRIED
TO CORPUS/CAPITAL FUND (A-B)
Significant Accounting Policies
Contingent Liabilities and Notes on Accounts

As per our report of even date annexed
For B R V GOUD & CO
Chartered Accountants

Place:Bangalore
Date: 30 June 2003

Sd/(K Kasturirangan)
President

Sd/(G Srinivasan)
Treasurer

Sd/(G Madhavan)
Executive Secretary

Sd/(B R V GOUD)
Partner
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BALANCE SHEET AS AT 31 MARCH 2003
(Amount in Rupees)
Current Year
Previous Year

CORPUS/CAPITAL FUND AND LIABILITIES
CORPUS/CAPITAL FUND
RESERVES AND SURPLUS
EARMARKED/ENDOWMENT FUNDS
SECURED LOANS AND BORROWINGS
UNSECURED LOANS AND BORROWINGS
DEFERRED CREDIT LIABILITIES
CURRENT LIABILITIES AND PROVISIONS

5,98,69,864
Nil
1,16,16,503
Nil
Nil
Nil
83,69,612

5,77,09,159
Nil
1,57,04,426
Nil
Nil
Nil
61,42,541

TOTAL

7,98,55,979

7,95,56,126

3,56,55,430
93,05,000
2,84,05,000
64,90,549
Nil

3,93,66,054
83,05,000
2,65,85,000
53,00,072
Nil

7,98,55,979

7,95,56,126

ASSETS
FIXED ASSETS
INVESTMENTS-FROM EARMARKED/ENDOWMENT FUNDS
INVESTMENTS-OTHERS
CURRENT ASSETS, LOANS, ADVANCES ETC.
MISCELLANEOUS EXPENDITURE(to the extent not written off or adjusted)
TOTAL
SIGNIFICANT ACCOUNTING POLICIES
CONTINGENT LIABILITIES AND NOTES ON ACCOUNTS
As per our report of even date annexed
For B R V GOUD & CO
Chartered Accountants
Place:Bangalore
Date: 30 June 2003

Sd/-

Sd/-

Sd/-

Sd/-

(K Kasturirangan)
President

(G Srinivasan)
Treasurer

(G Madhavan)
Executive Secretary

(B R V GOUD)
Partner

B.R.V. Goud & Co.

‘Shivaprasad Complex’
First Floor, Museum Road
Bangalore – 560 001
Phone: 5587402, 5596468
E-mail: brvg@vsnl.com
Date: 30.06.2003

Chartered Accountants

AUDIT REPORT
We have examined the Balance Sheet of “INDIAN ACADEMY OF SCIENCES,” C.V. Raman Avenue, Bangalore 560 080, as
at 31st March, 2003, and the Income and Expenditure Account for the year ended on that date which are in agreement with the
Books of Accounts maintained by the said Academy.
We have obtained all the information and explanations, which to the best of our knowledge and belief were necessary for the
purpose of the Audit. In our opinion, proper Books of Accounts have been kept by the Academy, so far as it appears from our
examination of the Books of Accounts.
In our opinion and to the best of our information and according to the information given to us, the said accounts give a true
and fair view:a) In the case of the Balance Sheet, of the state of affairs of the said Academy as on 31 March, 2003
b) In the case of Income and Expenditure Account of the Deficit under the Plan and the Non-Plan.
and
c) In the case of the Receipts and Payments Account, for the year ended 31 March, 2003 of the Receipts and Payments.
For B.R.V. Goud & Co.,
CHARTERED ACCOUNTANTS
Sd/(B.R.V. Goud)
PARTNER

