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The seventy-fourth Annual Meeting of the Academy, the last major event
before the launching of several Platinum Jubilee programmes, was hosted by
the Indian Institute of Technology, Delhi during 31 October – 2 November,
2008. The number of Fellows and Associates attending was about 180.
At some of the lectures many school students were present in the audience;
however overall, the participation by faculty and students from the many
institutions in Delhi was somewhat less than may have been expected, no
doubt in part due to logistical reasons. A special meeting with about 32 teacher
invitees was held on 30 October in the evening.

2.

The Presidential address by D Balasubramanian was titled "The human
eye lens: A tissue that age does wither, custom does stale" (with due
acknowledgement to the bard). It was a fascinating account of the structure,
composition and ageing processes of the lens, a real 'eye-opener'. To put
this in perspective, one may recall that we humans (and our near relatives)
are intensely visual creatives, with as much as 40% of our brain capacity
devoted to sight. So the eye is our prime sense. We learnt that the great
impressionist Claude Monet, whose enchanting paintings of water lilies
date from 1899, started losing vision by 1908; cataract was diagnosed in
1923, good corrective glasses were available by 1925, but he lived only
till 1926. The effects of his deteriorating vision seem evident in his late
works. We also learnt that worldwide 1% of the population suffers blindness
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– of which 60% are cataracts, 10% infections, 8% due
to lack of glasses. Cataract, like Alzheimer's, is an
age-related problem; and in India 5 million cataract
surgeries are carried out annually. Some of the reputed
institutions in this field are the LV Prasad Eye Institute
in Hyderabad, the Aravinda group in Madurai, and the
Sankar Nethralaya group based in Chennai.

PLATINUM JUBILEE
MEETING – I,
Hyderabad
2 – 4 July 2009

Narayani Gupta's public lecture, 'Delhi – the city of
many gates' traced the fascinating history of this city
over more than a thousand years, its cosmopolitan
nature and mix of cultures, as well as the birth of
Urdu and beautiful new architectural styles. All this rich
heritage is so easily missed if one is embroiled in the
hassles of contemporary life and movement in the
capital. C Rangarajan's public lecture, 'The state,
of the Indian economy – Achievements and
challenges' was a scholarly appraisal of our situation
and prospects in the midst of the present worldwide
crisis. The comforting thought was that thanks to
some prudence and caution over the years we would
not suffer as much as many other countries.

Programme
2 July 2009 (Thursday)
0930 – 0950

Welcome address by President

0950 – 1030

Session 1A

Special Lecture
Lalji Singh, Centre for Cellular and
Molecular Biology, Hyderabad
Genetic diversity in Indian populations
and its implications in health and
disease

1030 – 1100

There were two technical special lectures: Ajay Sood
on 'Fascinating dynamics of soft matter', and
K Muralidhar on 'Mammalian prolactin'. Sood dwelt
on the behaviour of matter in nonequilibrium conditions,
a subject overlapping with chemistry, biology, chemical
engineering, and materials science. Like some others,
soft matter too is a subject 'san frontieres'. Muralidhar
covered a research effort of more than three decades
with origins in the Indian Institute of Science, then
continued at the University of Hyderabad, and finally at
Delhi University.

Tea break

1100 – 1300

Two other truly notable events of the meeting were
a Panel Discussion on 'Women in Science', and on
the cultural side, a brilliantly choreographed and
performed ballet 'Karna' in the Mayurbhanj Chau
tradition. A report on the Panel Discussion will appear
soon at the Academy website, and will lead later to a
Position Paper from the Academy.
The other events in the programme, which overall was
a very rich one, were 18 lectures by Fellows/Associates,
a Symposium on 'Complexity and computation in the
natural sciences', and one on 'Energy'. The former
covered stochastic processes and statistical physics,
biochemical pathways, the Indian monsoon, and
turbulence. The latter covered photovoltaic technologies,
present status and prospects of nuclear energy, and
energy from bio-resources.

Session 1B

Lectures by Fellows / Associates

1100 – 1120

P. P. Sadhale, IISc, Bangalore
A serendipitous discovery of a novel
drug target

1120 – 1140

P. N. Vinayachandran, IISc, Bangalore
Impact of physical processes on
Bay of Bengal biology

1140 – 1200

Indranil Manna, IIT, Kharagpur
Novelty of nano-dispersed solid alloys
and thermal fluids

1200 – 1220

E. Arunan, IISc, Bangalore
Making weak bonds and breaking strong
bonds with supersonic techniques

1220 – 1240

Srikanth Sastry, JNCASR, Bangalore
Slow dynamics and the glass transition
in supercooled liquids

1300 – 1430

Lunch break

1430 – 1730
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Session 1C

Lectures by Fellows / Associates

1430 – 1450

K. Sandeep, TIFR Centre for
Applicable Mathematics, Bangalore
Inequalities and partial differential
equations

1450 – 1510

Rajendra P. Roy, National Institute of
Immunology, New Delhi

Chithra Madhavan, ICHR, Chennai
Temple architecture in India: An
example of cultural evolution

Sorting out nature's tools for protein
surgery
1510 – 1530

Shireen Moosvi, AMU, Aligarh
Darwin and interpretations of history

Sudip Chattopadhyay
National Institute for Plant Genome
Research, New Delhi

1300 – 1430

The role of ZBFs in arabidopsis seedling
development

Session 2B

1530 – 1600

Tea break

1600 – 1620

Y. Narahari, IISc, Bangalore

Lunch break

1430 – 1510

Special Lecture : Surendra
Prasad, IIT, New Delhi

1510 – 1800

Session 2C

Lectures by Fellows/Associates

1510 – 1530

Soniya Nityanand, Sanjay Gandhi
PG Institute of Medical Sciences,
Lucknow
Excitement about mesenchymal stem
cells

1530 – 1550

Mewa Singh, University of Mysore,
Mysore
How do animal species space out or
coexist in their wild habitats?

1550 – 1620

Tea break

GPSR: A resource for genomics,
proteomics and systems biology

1620 – 1640

S. N. Suresh Babu, VSSC,
Thiruvananthapuram
Aerosols and climate

Public Lecture : Narender Luther,
Hyderabad

1640 – 1700

Abhijit Mitra, IIT, Guwahati
The wireless world: Upcoming trends

History and heritage of twin cities

1700 – 1720

P. S. Mukherjee, IISc, Bangalore
Molecular assemblies of finite shapes:
Design and self-assembly via coordination.

1720 – 1740

N. Mahajan, PRL, Ahmedabad
Physics of beauty: A window into the
known and unknown

1740 – 1800

N. Srinivasan, IISc, Bangalore
Evolution of protein-protein interactions

Games, auctions and market design
1620 – 1640

T. Pradeep, IIT, Chennai
Light emitting clusters of noble metals

1640 – 1700

Bipul Pal, IISER, Nadia
Spintronics : A new twist in electronics

1700 – 1720

P. Sankaran, The Institute of
Mathematical Sciences, Chennai
Maps between Grassmann manifolds

1720 – 1740

G. P. S. Raghava, IMTECH, Chandigarh

1800 – 1900

Session 1D

1915 – 2015

Cultural Programme

3 July 2009

(Friday)

0900 – 1300
Session 2A

Symposium – Darwin and Evolution
(Convener: V. Nanjundiah)
Ashok Sahni, Panjab University,
Chandigarh

1830 – 1930

Planetary-scale events and evolution

Session 2D

Michael Witzel, Harvard University

W. Selvamurthy, DRDO, New Delhi

Origin and development of language in
South Asia: Phylogeny vs Epigenetics?

4 July 2009 (Saturday)

Ranajit Chakraborty, Univ. of Cincinnati
College of Medicine, Cincinnati

0930 – 1300

Genetic evidence of the peopling of
India
1030 – 1100

Public Lecture

Tea break
R. Narasimha, JNCASR, Bangalore
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Session 3A

Lectures by Fellows/Associates

0930 – 0950

A. C. Mishra, National Institute of
Virology, Pune
Problems and perspectives of avian
influenza emergence in India

0950 – 1010

Veena K. Parnaik, CCMB, Hyderabad

Renee M Borges
Indian Institute of Science, Bangalore
Area : Evolutionary biology and
behavioural ecology.

Novel insights into spatial and functional
organization in the cell nucleus
1010 – 1030

1030 – 1050

S. Natarajan, IISc, Bangalore
Are the metal-organic frameworks truly
metastable?

Sudip Chattopadhyay
National Centre for Plant Genome
Research, New Delhi
Area : Developmental biology; signal
transduction.

Aswini Ghosh, IACS, Kolkata
Relaxation dynamics and scaling in
glasses and nanocomposites

1050 – 1120

Tea break
Chetan E Chitnis
International Centre for Genetic
Engineering and Biotechnology,
New Delhi
Area : Molecular parasitology, vaccine
development, malaria, molecular and cell
biology.

1120 – 1300
Session 3B

Symposium – Indian Rock Art
(90 min. session)
K. K. Chakravarty
K. Rajan, Pondicherry University
Chandramouli
Shiva Nagi Reddy

Saumitra Das
Indian Institute of Science, Bangalore
Area : Molecular virology; molecular and
cell biology.

2009 ELECTIONS

Basudeb Datta
Indian Institute of Science, Bangalore
Area : Combinatorial and pl topology, and
combinatorial and differential geometry.

Fellows :
E Arunan
Indian Institute of Science, Bangalore
Area : Molecular and van der Waals
spectroscopy, chemical kinetics and
dynamics.

Dilip D Dhavale
University of Pune, Pune
Area : Synthesis of natural products,
and carbohydrate chemistry.

Hemalatha Balaram
Jawaharlal Nehru Centre for Advanced
Scientific Research, Bangalore
Area : Biochemistry; molecular enzymology
and parasitology.

Aswini Ghosh
Indian Association for the Cultivation of
Science, Jadavpur, Kolkata
Area : Condensed matter and materials
physics; Disorder and nanomaterials.

Gufran-Ullah Beig
Indian Institute of Tropical Meteorology,
Pune
Area : Atmospheric sciences : Global
change and the atmospheric environment.

Rajesh Gopakumar
Harish Chandra Research Institute,
Allahabad
Area : Theoretical physics, primarily
quantum field theory and string theory.

Anil Bhardwaj
Vikram Sarabhai Space Centre,
Thiruvananthapuram
Area : Planetary and space Sciences,
Multi-wavelength observations.

Ajit K Kembhavi
Inter-University Centre for Astronomy and
Astrophysics, Pune
Area : Astronomy; astrophysics;
gravitation theory.
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Rentala Madhubala
Jawaharlal Nehru University, New Delhi
Area : Molecular parasitology.

T Pradeep
Indian Institute of Technology, Madras,
Chennai
Area : Molecular and nanoscale materials;
nanoscience and nanotechnology.

A C Mishra
National Institute of Virology, Pune
Area : Epidemiology of viral infections;
zoonotic disease diagnostics and vaccine
development.

G P S Raghava
Institute of Microbial Technology,
Chandigarh
Area : Medicine, immunology, and
hematology.
V Ramgopal Rao
Indian Institute of Technology, Mumbai
Area : Nanoelectronics; nanotechnology.

B Srinivasa Murty
Indian Institute of Technology, Chennai
Area : Nanocrystalline metals; ceramics
and nanocomposites; non-equilibrium
processing.

Saurabh D Rindani
Physical Research Laboratory,
Ahmedabad
Area : Particle physics.

R Murugavel
Indian Institute of Technology, Mumbai
Area : Inorganic and organometallic
chemistry.

Rajendra P Roy
National Institute of Immunology,
New Delhi
Area : Synthetic protein chemistry;
biological chemistry.

Arun Kumar Nandi
Indian Association for the Cultivation of
Science, Kolkata
Area : Polymer crystallization and
gelation; polymer nanocomposites;
supramolecular polymers.

Parag P Sadhale
Indian Institute of Science, Bangalore
Area : Molecular biology; transcriptional
regulation in eukaryotes.

Yadati Narahari
Indian Institute of Science, Bangalore
Area : Game theory; mechanism design;
electronic commerce internet; network
economics.

S Sampath
Indian Institute of Science, Bangalore
Area : Interfacial electrochemistry;
nanostructured materials.

S Natarajan
Indian Institute of Science, Bangalore
Area : Inorganic materials chemistry;
solid state chemistry.

Srikanth Sastry
Jawaharlal Nehru Centre for Advanced
Scientific Research, Bangalore
Area : Statistical mechanics.

Soniya Nityanand
Sanjay Gandhi PG Institute of Medical
Sciences, Lucknow
Area : Medicine; immunology;
hematology.

Narendra Tuteja
International Centre for Genetic
Engineering and Biotechnology,
New Delhi
Area : Molecular Biology; DNA replication.

A J Parameswaran
Tata Institute of Fundamental Research,
Mumbai
Area : Algebraic geometry:
singularity theory; vector bundles.

P. N. Vinayachandran
Indian Institute of Science, Bangalore
Area : Physical oceanography; ocean
modelling; physical-biological interactions
in the ocean.
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Honorary Fellows

by the use of power converters and the newly emerging
applications, there has been a lot of interest in having
a re-look at the design of electrical machines. Two
papers look at this aspect. The metallurgical industry
has given rise to much work in the development of
power electronic converters for applications like rolling
mill drives, arc furnaces, electrolysis plants, induction
heating and welding. An important application that has
emerged recently is that of electromagnetic stirring in
the processing of molten aluminium. There are papers
covering these aspects.

Bai, Chunli
Chinese Academy of Sciences (CAS),
Beijing, China

Zare, Richard N
Stanford University, USA

It is hoped that this volume will be of interest to a large
audience, consisting not only of power electronics
professionals but also of scientists and engineers
working in related areas.

SPECIAL ISSUES
OF JOURNALS

Neutron scattering
Guest Editors : R Mukhopadhyay and SL Chaplot
Pramana, Vol 71, Nos 4/5, October/November 2008,
pp. 661–1208

Power electronics
Guest Editor : V T Ranganathan
Sadhana, Vol. 33, No. 5, October 2008, pp. 455–720

This volume contains
articles presented at the
International Symposium
on Neutron Scattering
(ISNS), held at the
Bhabha Atomic Research Centre in January
2008.

Power electronics is an
important area of
electrical engineering. It
broadly deals with
controlling the flow
of electrical power using
electronic switching
devices. The amount of
power handled may vary
from a few watts to
megawatts. The papers
included in this special
issue are selected out
of a pool of seventy-six
papers presented at the National Power Electronics
Conference (NPEC) 2007, held at the Indian Institute of
Science, Bangalore in December 2007. They cover a
wide spectrum of areas from power supplies to power
system applications.

Neutron scattering has
been and remains one of
the principal physics
research areas almost
since DAE's R&D
activities were launched in 1954. Indeed, soon after
Homi Bhabha started the atomic energy programmes
in India, and the Atomic Energy Establishment Trombay
(now BARC) was created, the task to set up Asia's
first research reactor APSARA was taken up and
completed in about 16 months in August 1956. Physics
research with it started almost immediately and
neutrons from this reactor were not only used for
nuclear physics research, but also for condensed
matter research. These efforts were led by P K Iyengar,
who pioneered several experimental developments
around APSARA beam lines. Amongst the other
pioneers, who built equipment for using the neutrons
from APSARA reactor for different kinds of experiments
such as diffraction, inelastic scattering or magnetic
neutron scattering, one was G Venkataraman, honoured
at this Symposium.

There are four papers related to power converter
topologies. Electrical motor drives form one of the major
application areas of power electronics. The two main
concerns are development of suitable converter
topologies and the control of the power converter and
the drive. There are five papers covering this area. The
use of power electronic converters in power systems
can result in improvement in several aspects of system
operation. There are two papers on power system
applications. In view of the control possibilities offered
7

comprises articles addressing concerns related to
different components of Seismic Microzonation along
with some case studies. Seismic hazard assessment
by deterministic approach; important parameters of
maximum magnitude (M max) estimation for different
regions with case studies and parameters affecting the
uncertainties on the estimation of M max; modeling
acceleration time histories and synthetic ground models,
their importance for ground response analysis and
microzonation; site response studies using equivalentlinear one-dimensional model, numerical models and
experimental studies are all discussed in these papers.
Case studies on seismic hazard mapping and seismic
microzonation of cities have also been included. This
special issue also contains recent research in the area
of seismic hazard assessment, site response studies,
and evaluation of dynamic properties, liquefaction and
microzonation.

The symposium covered various aspects of neutron
scattering research and applications in physics,
chemistry, biology and material science. More than 200
participants from 15 countries including several world
leaders and others attended the symposium. Many
dignitaries including some pioneers of the neutron
scattering activity in India graced the occasion and
participated in the deliberations.
There were 48 invited talks and 90 contributed poster
papers. The talks included topics on new experimental
facilities, and studies involving diffraction, magnetism,
biological systems, hydrogen and diffusion, dynamics,
neutron optics, small-angle scattering, reflectometry,
and other applications. Present-day mega-facilities,
upcoming as well as proposed ones, were presented.
Other presentations covered a wide range of science
being pursued all over the world. Parallel sessions were
avoided, which enabled a broad exposure to all the
major fields of neutron scattering for everyone.

Circadian rhythms
Guest Editors : Vijay K Sharma and Robert J Lucas
Journal of Genetics, Vol. 87, No. 5, December 2008,
pp. 435–519

Seismic Microzonation
Guest Editor : T G Sitharam
Journal of Earth System Science, Vol. 117, No. S2,
November 2008 , pp. 647–896

It was not too long ago
that the very mention of
the phrase 'biological
clock' generated cynical
responses from biologists. Yet, today biological clocks are one
of the best understood
complex phenomena in
biology. The main
reason for the early
scepticism was probably
the close resemblance
of these rhythms to
many geophysical cycles, and the lack of clear evidence
for their adaptive value. No doubt such criticism led to
the field becoming more rigorous and logical. It forced
people to conduct experiments to find out the genetic
basis of clocks, leading to the discovery of clock genes,
and their anatomical correlates the circadian
pacemakers, and to study behaviours with direct
adaptive implications such as leaf movement in plants,
adult emergence rhythm in fruit flies and foraging in
honeybees. This also motivated people to carry out
experiments in environments where there would be little
or no influence of geophysical and cosmic-cycles.
However, it was not until 1971 when Ron Konopka and
Seymour Benzer identified the first clock gene period
(per) in Drosophila melanogaster, which mapped on to
the right arm of the X chromosome, that sceptics were
won over. There has been no looking back ever since.
Several clock genes have subsequently been identified

Seismic Microzonation
involves the assessing
of seismic hazards at
local scales to enable
incorporating the local
site effects with more
rigorous inputs such as
site-specific geology,
geophysical, geotechnical and seismotectonic
details. Compiling all this
information in the proper
format for the use of
planners, developers,
decision makers and insurance companies, etc., is
another important aspect of microzonation. Knowledge
of past earthquakes, geometry and the characteristics
of faults in the region, attenuation relationships, site
characterization, site response, ground amplification,
liquefaction susceptibility, landslide possibilities, etc.,
is essential for carrying out the microzonation exercise.
Considering the social and economic implications of
seismic microzonation, it is imperative that each of
these parameters is carefully represented and the maps
are presented in the appropriate scales, in user-friendly
formats and with clarity.
This special isue of the Journal of Earth System
Science published by the Indian Academy of Sciences
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witnessed enormous progress in understanding the
molecular mechanisms of circadian rhythmicity, the field
has not neglected other aspects of chronobiology. Thus,
while some researchers have used newly devised tools
in molecular genetics to discover more elements of the
core clock mechanism and to understand the circadian
clockwork at molecular and physiological levels, others
continued to probe the key characteristics of circadian
rhythms at the whole organism level – a true hallmark
of an integrative approach in biology.

in a wide range of organisms, and their roles in the
molecular clockwork elucidated. Some other milestones
in this journey were the identification and characterization of frequency (frq), one of the core clock genes
in the fungus Neurospora crassa by Jerry F. Feldman's
group, timeless (tim) in D. melanogaster by Michael W.
Young's group, and identification and characterization
of CLOCK in mammals by Joseph Takahashi's group.
Further work building on these findings led to the
formulation of a functional model for the circadian
clockwork based on a transcriptional-translational
feedback loop, comprising of transcripts and proteins
of several core clock genes. The clock receives sensory
information in order to retain synchrony with local time,
and communicates with the rest of the organism via a
wide array of rhythmic output signals including pigment
dispersing factor (PDF) in insects and VIP, AVP, and
other neurotransmitters in mammals. While the molecular
mechanisms of biological clocks were being explored
in a few model organisms, the search for the location
of pacemaker sites was also underway. Finally, the
master circadian pacemaker in mammals was localized
to the suprachiasmatic nucleus (SCN) located in the
third ventricle of the hypothalamus by two independent
groups: F K Stephan and Irvin Zucker, and Robert Y
Moore and V B Eichler in 1974. In D. melanogaster
too, circadian pacemakers were localized in the lateral
and dorsal part of the brain; a number of neuronal
subgroups were identified to be the circadian pacemaker
neurons, based on their expression of clock proteins
and neurotransmitters. These findings gave a great
boost to research in circadian neurobiology.

Circadian rhythms are one of the most tractable
phenomena in biology for which molecular phenomena
in the cell can be connected to complex whole-organism
behaviours. What is most remarkable is that rhythmic
signals generated in the cells travel practically
unperturbed all the way to their target organs that
eventually regulate behaviour. This provides us with a
unique opportunity to tap the signals at various levels
of biological organizatio. This special issue of Journal
of Genetics entitled " Circadian Rhythms: From Genes
to Behaviour" has tried to represent this aspect of our
discipline. While the issue contains papers on hardcore molecular biology and genetics, such as those on
the role of CLOCK protein, casein kinase I, and
microRNAs in the regulation of circadian rhythms,
genetic variability in clock genes, molecular interface
between metabolic and clock genes and the neurogenetic basis of circadian rhythms, papers that highlight
the role of circadian clocks in the regulation of behaviour
are also included. This was done to exemplify the
inherently integrative nature of circadian rhythm
research, because at the core of all these studies lies
a genetic architecture which is responsible for driving
rhythmic behaviour on a circadian time scale.

Chronobiology has made, and is still making,
tremendous progress at breakneck speed. This success
is primarily due to the integrative approach followed in
this area, an approach that was a pivotal part of this
discipline right from its inception. Organisms were
observed in nature and under controlled laboratory
conditions, leading to the formulation of hypotheses
which, in turn, led to construction of models, and models
led to standardized experiments which were then used
to study a host of different organisms ranging from
bacteria to humans. By 1960, when the first meeting of
chronobiologists was held at Cold Spring Harbor, the
field already knew where it was heading and what the
essential questions were. Thus, a clear research goal
and programme were in place that eventually resulted
in an explosion of knowledge about circadian timing
systems. Circadian biologists felt a need to move
forward by incorporating different approaches in biology
– ecological, behavioural, genetic, molecular, cellular,
neuroendocrine and physiological, including studies of
phenomena with obvious adaptive values such as
photoperiodism, hibernation, and migration. Integrative
studies on a few focal organisms provided us with a
better understanding of molecular, cellular and
organismal integration of the circadian machinery and
its functioning. Although the past three decades have

The editors hope that readers will sense the spirit of
excitement that permeates the field of circadian biology
today: the papers included in this issue represent the
breadth, scope and vigour of a field that is progressing
at a remarkably rapid speed. This special issue also
registers our deepest appreciation for three people
who were instrumental in laying the foundation of
the field of circadian biology: Erwin Bünning, Colin
S. Pittendrigh, and Jurgen Aschoff, and for all those who
are responsible for shaping it to its present form.

Evolutionary genetics
Guest editors : Amitabh Joshi and Laurence D. Mueller
J. Genet., Vol. 87, No. 4, December 2008,
pp. 319–433
This year marks a hundred and fifty years since the
formal enunciation of the principle of natural selection
as a driver of adaptive evolution, through the reading
of papers by Charles Darwin and Alfred Wallace to the
Linnaean Society at London. It is also a hundred years
9

since the independent
publication of papers by
Wilhelm Weinberg and G
H Hardy that together
laid the foundations of
population genetics. If
that were not enough to
make this an important
anniversary for evolutionary genetics, it is
also 90 years since the
publication of R A
Fisher's landmark paper
reconciling the statistical
results of the biometricians with the discrete form of
inheritance explained by Mendelian principles, creating
the field of quantitative genetics and making possible
the interface between genetics and evolution that led
eventually to the Neo-Darwinian synthesis in the midtwentieth century.

that it has built a
reputation for itself even
amongst non-Indian
phenomenologists. This
is because many of the
notable phenomenologists around the world
have participated some
time or the other in
WHEPP.
For the first time, cosmology was included in
the neutrino and astroparticle working group, in keeping with the increasing
overlap of cosmology with particle and astroparticle
physics. In addition, the other working groups were
QCD and QGP, collider and flavour physics and beyond
standard model physics (including model building).

Interactive theorem proving

Since Darwin's early speculations on mechanisms of
particulate inheritance, genetics has been very closely
interwined with evolution, for after all it is heredity that
provides the link between generations of discrete
organisms whose changing characteristics over
generations are explained by evolutionary theory. The
Journal of Genetics has been active in publishing
research on the interface between genetics and evolution
practically since its inception in 1910, and especially
during the decades of JBS Haldane's stewardship of
the journal. The journal is therefore pleased to mark the
various anniversaries referred to above with this special
issue on 'Evolutionary genetics: 150 years of natural
selection'. The eleven articles in this issue are intended
to provide a combination of an historical overview on
important questions in evolutionary genetics and
vignettes of present-day research in the field. The
coverage is not comprehensive, and there are some
emerging areas that, unfortunately, could not be covered.

Guest Editor : Raja Natarajan
Sadhana, Vol. 34, No. 1, February 2009, pp. 1-220
Research in the area of
automated reasoning is
largely concentrated
around two major
themes – automotive
theorem proving and
interactive theorem
proving. The goal of
automated theorem
proving, as the name
suggests, is to try to
prove a wide range of
mathematical theorems
using a computer in an
automatic fashion. On
the other hand, interactive theorem proving tries to
achieve similar goals, but in the form of a collaborative
effort between human beings and computers. This
special issue of Sadhana consisting of five articles is
concerned with the discipline of interactive theorem
proving.

High energy physics
phenomenology
Guest Editor : Rahul Basu
Pramana, Vol. 72, No. 1, January 2009, pp. 1–302

The focus of interactive theorem proving is to present,
in a fully formalised way, all the axioms, definitions,
computations and proofs within any mathematical
subject. While the proofs themselves come from
humans, the formalizations are meant to be done such
that a computer can verify the correctness of the claims.
At present there are two major areas of applications of
interactive theorem proving. One of them is formalization
of mathematics and its proofs, while the other is formal
verification of computer systems. The papers in this
volume provide an introduction and overview of research
on some of the basic issues of interactive theorem
proving and its applications.

The tenth Workshop in High Energy Physics
Phenomenology (WHEPP X) was held at the Institute
of Mathematical Sciences, Chennai in January 2008.
There were about 110 participants. There were 12 plenary
talks and 8 non-overlapping working group talks. This
issue of Pramana includes many of the presentations
made in the Workshop.
The WHEPP series has now become a regular feature
of the Indian phenomenology community, so much so
10

years into a highly active area of research. This growth
has been propelled by exciting prospects associated
with the ability to engineer solid state properties. Control
of crystal packing is invaluable for development of solid
materials that exhibit properties such as nonlinear optical
activity, ferromagnetic behaviour, electrical conductivity,
zeolite-like behaviour, pharmaceutical property, solid
state reactivity etc. Incidentally, the control and
prediction of crystal packing based on structures of
constituent molecular component is a formidable task.
Crystal structure prediction is frustrated by a multitude
of weaker interactions that lead to a number of freeenergy minima very near the global minimum. Crystal
structure prediction of even simplest crystalline solids
based on the knowledge of their chemical composition
has long been perceived almost impossible. With everincreasing knowledge of intermolecular interactions and
recognition of robust supramolecular synthons, great
strides have been made in recent years toward the
ultimate goal of crystal structure control and prediction.
With the exploitation of co-ordinate covalents bonds,
creation of diverse discrete metal-organic architectures
as well as a number of ordered metal organic
frameworks (MOFs) has been demonstrated. The metalorganic complexes and frameworks continue to be
developed in pursuit of applications in gas adsorption,
catalysis, separation, etc.

SUMMER RESEARCH
FELLOWSHIP PROGRAMME
This activity, supported since 2007 by INSA and NASI
as well, has increased significantly in size from year to
year. From 2008 to 2009 the number of applicants has
gone up from 5581 to 8062, a 44.45% rise. In 2008 the
number of Fellowships offered/availed were 592/473.
In 2009, as at present, it is planned to offer about 1100
Fellowships, which will include 130 for teachers.

DISCUSSION MEETING
Crystal engineering and
non-covalent interactions
Orange County, Coorg
22 – 25 February 2009
Convener : TN Guru Row
Non-covalent interactions lie at the heart of
supramolecular chemistry, which is beyond molecules.
Crystal engineering is a subset of supramolecular
chemistry, and is concerned with the understanding of
intermolecular interactions in the context of crystal
packing and in the utilization of such understanding in
the design of new solids with desired physical and
chemical properties. The renaissance of crystal
engineering occurred through the pioneering contributions
of Schmidt et al, in 1960s and exploded in the last 15

The knowledge of a variety of non-covalent interactions
that form the glue between molecules is of fundamental
importance in guiding molecular organization in a
predictive manner. Non-covalent interactions form the
basis for supramolecular chemistry in general, and are
pivotal for controlling molecular self-assembly, molecular
recognition, reactivity, functions, etc. The crystal
structure database is a fertile land for extricating wealth
of information.

Sitting (left to right) : Makoto Fujita, Parimal K. Bharawaj, T. N. Guru Row, Claude Lecomte, Gautam R. Desiraju,
Roland Boese, Andrew D. Bond, N. Sathyamurthy and R. N. Mukherjee.
Standing (left to right) : Pradyut Ghosh, Jubaraj B. Barua, S. Natarajan, Rahul Banerjee, Anthony Addlagatta, Kumar
Biradha, J. N. Moorthy, Parthasarathi Dastidar, P. Venugopalan, Raju Mondal, Gopal Das,
V. Subramanian, Rajesh Gonnade and Angshuman R. Choudhury
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enlightened the audience about the results of theoretical
investigations on aromatic stacking interactions and
self-assembly of organic molecules into exotic
structures.

The Indian scientific community in crystal engineering
and non-covalent interactions is quite vibrant. There
are a number of scattered groups across the country
engaged in a highly competitive research in the aforementioned areas. Except the national crystallographic
conference, there is hardly any forum for the small, yet
dynamic practising crystal engineering scientists to get
together under one umbrella and exchange the
knowledge of individuals. Crystal engineering has now
come of age, and is fairly advanced as an area of
research. Time is therefore ripe for practitioners to dwell
on contemporary themes and deliberate upon the future
directions. This discussion meeting entitled "Crystal
engineering and non-covalent interactions: contemporary
themes and futuristic developments" was held at Orange
County from February 22 – 25, 2009. It brought together
active scientists under one roof.

On the final day, J. N. Moorthy (IIT, Kanpur) talked
about unusual high Z' structures in sterically hindered
acids and amides. G. R. Desiraju (University of
Hyderabad) concluded the meeting with a captivating
journey through the world of supramolecular synthons
and by offering a holistic view of supramolecular
synthons in crystal engineering.
The topics covered were diverse, the quality was rich
and the discussions absorbing. The discussion meeting
was truly interdisciplinary with a range of activities
covered within the ambit of crystal engineering.

Twenty five scientists including four from abroad
working in diverse domains of structural chemistry with
non-covalent interactions as a central theme participated
in the meeting. The inaugural talk was given by Kumar
Biradha (IIT, Kharagpur) who presented his recent work
on the self-assembly of tethered bis-amides, co-crystals,
double photodimerization in the solid state and metalorganic frameworks generated from rationally designed
organic ligands. This was followed by two talks by
S. Natarajan (IISc, Bangalore) and C. Lecomte (Univ.
of Nancy, France). The former introduced polymorphism
in MOFs and presented examples from his group in the
backdrop of examples known in the literature. Lecomte
gave a quick recap of the concepts of 'atoms in
molecules', and elaborated on application of chargedensity studies, based on high resolution diffraction, to
gain more insights concerning halogen-halogen
interactions.

REFRESHER COURSES
Jointly sponsored by IASc (Bangalore)
INSA (New Delhi) and NASI (Allahabad)

1. Experimental physics – IX
University of Pondicherry
7 – 22 July 2008
No. of participants : About 36 students and teachers
from Pondicherry University and different colleges in
Pondicherry.
Course Director : R Srinivasan (Bangalore).
Course Co-ordinator : G Govinda Raj (Pondicherry
University).

High zeal and intensity were witnessed in the next two
days, in terms of the level of the presentations and the
depth of the discussions that followed. As many as 20
talks were given by the participants in two sessions,
each day spread over the morning and the late evening.
The talks spanned such diverse themes as
polymorphism, co-crystals, network solids, effect of
mechanical stress on organic crystals, anion recognition,
cryo-cocrystallization, symmetry-independent molecules
in crystals and robust non-metal-carboxylate clusters,
various aspects of charge density, supramolecular
synthons and solid state reactivity, inorganic minerals,
metal-ligand co-ordination unit-controlled tectons, highthroughput synthesis of zeolitic imidazolates, halogen
bonding, chemical transformation in porous crystals,
supramolecular gels, non-covalent interactions in biomacromolecules and drug discovery. The talks on
experimental chemistry were nicely complemented by
presentations from N. Sathyamurthy (IISER, Chandigarh)
and V. Subramanian (CLRI, Chennai). The latter

Resource Persons : R Srinivasan (Bangalore),
SM Sadique, KRS Priolkar, JBC Efram D'Sa (Goa
University), MS Chandrashekara, Gnana Prakash,
Umesh Mohan, B Neelima, S Sivaprakasam, Prabhava
Sai Narayan (University of Mysore).
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Course Director : R Srinivasan (Bangalore).

The first two days were devoted to giving the participants
an introduction about the concepts of experiments. On
the remaining days the first hour was devoted to a
lecture while the remaining seven hours were taken up
for doing the experiments on that topic.

Course Co-ordinator : S Dhanuskodi (Bharathidasan
University, Tiruchirappalli).

The lectures and experiments covered in the course
are listed below: (a) constant current source temperature
coefficient of resistance of Cu and band gap of
semiconductor; (b) signal generator; capacitance circuit;
(c) temperature regulator; dielectric measurements;
thermal diffusivity; (d) Stefan's constant; thermal and
electric conductivity of copper; (e) AC experiments;
AC bridges; and (f) lock-in-amplifier: measurement of
mutual inductance; thermal relaxation of a bulb; errors
and their analysis.

Following the pattern of the last few Experimental
Physics refresher courses, the present course was
meant only for teachers representing different colleges
affiliated to Bharathidasan University (BDU),
Tiruchirappalli. R Srinivasan, the main architect of this

Resource Persons : R Srinivasan, P Kaliannan,
S Dhanuskodi, K Tamilmaran, M Senthilvelan,
P Muruganatham, R Ramesh Babu (Bharathidasan
University).

2. Experimental physics – X
Madurai Kamaraj University
22 December 2008 – 7 January 2009
No. of participants : About 9 teachers and 27 students
from different colleges and school of physics of the
university.
Course Director : R Srinivasan (Bangalore).
programme, had a few weeks earlier trained all the
Resource Persons of the present course, to have
a first hand experience in carrying out a selected
number of experiments. The resource persons were
thus able to explain to the participants the theory of
practice (of the selected experiments) followed by
sixteen practical sessions. The participants were divided
into 12 groups and all the 18 experiments were
completed successfully by the participants.
The following lectures formed part of the course:
(a) constant current source; temperature regulator;
signal generator; errors and their analysis; temperature
coefficient of resistance of copper and band gap of
semiconductor; (b) measurement of self inductance
and capacitance; series and parallel resonance circuits;
(c) dielectric constant of benzene and acetone; thermal
conductivity of copper; (d) thermal diffusivity; calibration
of Si diode and thermocouple; (e) Stefan's constant;
thermal relaxation of a bulb; (f) calibration of a lock-in
amplifier; measurement of low resistance using lockin amplifier; and (g) AC bridge circuits; low pass filter;
high pass filter.

Course Co-ordinator : S Natarajan (Madurai Kamaraj
University).
Resource Persons : KRS Priolkar, Efram D'Sa and
SM Sadique (Goa University), SB Gudennavar (Christ
College, Bangalore), R Srinivasan (Bangalore).

3. Experimental physics – XI
Bharathidasan University, Tiruchirappalli
19 January – 3 February 2009

In addition there were special lectures on magnetization
switching dynamics in nanomagnets (M Daniel, BDU)
and on nonlinear optical materials (S Dhanuskodi),
and on nonlinear electronic circuits (M Lakshmanan,
BDU).

No. of participants : About 28 students and staff
from various colleges affiliated to Bharathidasan
University.
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2. Physics/Chemistry/Mathematics

LECTURE WORKSHOPS

Christ College, Bangalore
9 August, 6 September 2008

Jointly sponsored by IASc (Bangalore),
INSA (New Delhi) and NASI (Allahabad)

Conveners : Diptiman Sen, S Umapathy, S Mahadevan
(IISc, Bangalore), Mythily Ramaswamy (TIFR (CAM),
Bangalore).

1. The fascinating world of physics

Co-ordinator : Sheela Chacko, Christ College,
Bangalore.

Central Mechanical Engineering Research Institute,
Durgapur
26 – 31 May 2008

3. 150 years since Darwin:
behavioural adaptations and
evolution

Convener : JK Bhattacharjee, IACS, Kolkata.
Co-ordinator : J Basu (CMERI, Durgapur).
Speakers : HS Mani (IMSc, Chennai), A Dutta (IIT,
Kanpur), JK Bhattacharya (SN Bose Institute, Kolkata),
Sayan Kar (IIT, Kharagpur), P Majumdar (SINP,
Kolkata).

Sophia College, Mumbai
29 – 30 August 2008
Convener : LS Shashidhara, IISER, Pune.
Co-ordinator : MC Arunan, Sophia College, Mumbai.

Participants : About 38 students and teachers from
various schools and institutions in Durgapur.
Unlike the usual 2/3 days lecture workshops for
students/teachers, the format of this programme was
slightly different. It was for 6 days and meant for
senior school students to expose them to the fascinating
world of physics. The 38 students were selected on the
basis of their performance in a written test of 2-hr
duration, out of 65 students from different schools in
and around Durgapur. The following lectures were
delivered:

Speakers : LS Shashidhara and Aurnab Ghose
(IISER, Pune), Satyajit Rath (NII, Delhi), Suren
Ghaskadbi (ARI, Pune), Medha Rajadhyaksha
(Sophia College, Mumbai), Anindya Sinha (NIAS,
Bangalore), Mewa Singh (University of Mysore).
Participants : About 263 students and faculty from
various colleges and institutions in Mumbai.
Topics covered : Evolution of insect wings; the many
facets of adaptations for immunity; genes, signals
and stem cells in hydra: insights into evolution of
developmental mechanisms; issues on teaching
evolution; morphological and social evolution among
Indian Macaques; evolution of dispersal and resource
partitioning behaviour in wild mammals; building nervous
system.

Relativity (HS Mani); mechanics (A Dutta); practical
mathematics (JK Bhattacharya); the story of light and
quantum world (S Kar); gravity (P Majumder).
A feedback received from the students indicates that
most of them found the lectures "quite easy" or "about
right" and only a small fraction found it "somewhat
difficult".
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4. Current trends in biology and
biotechnology
Bharathidasan University, Tiruchirappalli
19 – 20 September 2008
Convener : PN Rangarajan, IISc, Bangalore.
Co-ordinator : Vasanthi Nachiappan, Bharathidasan
University, Tiruchirappalli.
Speakers : G Padmanaban, DN Rao, PN Rangarajan,
PB Seshagiri, Ram Rajasekharan, (IISc, Bangalore),
P Gautam (Anna University, Chennai).

Topics covered : Genetic engineering of microbes
for environmental bioremediation; icy continent of
Antarctica; umbilical cord mesenchymal stem cells
and human embryonic stem cell line; bioinformatics;
ethics in science; nucleic acid amplification.

Participants : About 275 participants from various
colleges in Trichy.

6. Mathematics orientation
programme

Topics covered : Molecular medicine; how enzymes
act as catalysts; biology of mammalian blastocyst
hatching; molecular engineering of enzymes; embryonic
stem cell technology and its implications; triacylglycerol
(oil) biosynthesis; gene regulation in yeast cells the
methanol switch; molecular dynamics imulation of
lipases; synthesis of diacylglycerol, the anti besity oil;
bioanalytical techniques in protein chemistry; vaccine
development.

MES College, Bangalore
20 September 2008
Convener : MK Ghosh, IISc, Bangalore.
Co-ordinator : TT Srinivasan, MES Science Centre.
Speakers : G Rangarajan, MK Ghosh, Siddhartha Gadgil
(IISc, Bangalore).

5. Frontiers in biosciences
Wilson College, Mumbai
19 – 20 September 2008
Convener : Tarala Nandedkar, NIRRH, Mumbai.
Co-ordinator : Ajit D Dange, Wilson College, Mumbai.
Speakers : SK Apte (BARC, Mumbai), S Shivaji (CCMB,
Hyderabad), A Sen Majumdar (RLS, Mumbai), P Balaji
(IIT, Mumbai), V Nanjundiah (IISc, Bangalore), D Modi
(NIRRH, Mumbai).

Participants : About 60 participants from various
colleges in Bangalore.

Participants : About 188 participants from various
colleges in Mumbai.

Topics covered : Group theory; probability; calculus.
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7. Nanosciences to nanotechnology:
basics to applications

Participants : About 105 students and faculty from
Bharathidasan University, Tiruchirappalli.

St. Pious College, Hyderabad
23 – 24 September 2008

Topics covered : Introduction to molecular materials;
electrons in molecules; probing electron states;
molecular magnets; laser spectroscopy; nonlinear
optics of molecules, molecular devices; electrons in
polymers.

Convener : TP Radhakrishnan, University of Hyderabad,
Hyderabad.
Co-ordinator : Mala Das Sharma, St. Pious College,
Hyderabad.

9. Recent trends in molecular
biology

Speakers : Lalji Singh (CCMB, Hyderabad), TP
Radhakrishnan, SN Kaul, and MJ Swamy (University
of Hyderabad), K Vijayamohanan, BLV Prasad (NCL,
Pune), B Sreedhar (IICT, Hyderabad).

Gulbarga University, Gulbarga
26 – 27 September 2008
Convener : K Muniyappa (IISc, Bangalore).
Co-ordinator : TB Karegoudar (Gulbarga University).
Speakers : K Muniyappa, K Somasundaram and
Patrick D'Silva (IISc, Bangalore), KVA Ramaiah,
Anand Kondapi, S Dayananda (University of
Hyderabad).

Participants : About 236 participants from various
colleges and institutions in Hyderabad.
Topics covered : What makes us human?; nanomaterials; chemistry and the world of smart nanomaterials; ligands; magnetism at nanometer length
scale; nanoscience and nanotechnology: surface
characterization; nanobiotechnology.

Participants : About 300 PG students from various
departments of Gulbarga University.
Topics covered : Genomics of microbial pathogens and
discovery of new antimicrobial agents; genomics in
cancer diagnosis and treatment; the process of biological
protein synthesis; protein folding and transport
across cell organelles; bioinformation processing;
organization and regulation of organophosphate
degrading (opd) gene in soil bacteria; covalent
modifications of proteins and translational control; protein
degradation in eukaryotic system; organophosphate
hydrolase (OPH): mechanism of membrane targetting
heterologous expression, biotechnological applications;
molecular modelling; stem cells and cancer stem cells;
Telomeres.

8. Probing electronic states in molecules
and molecular materials
Bharathidasan University, Tiruchirappalli
24 – 27 September 2008
Convener : S Ramasesha, IISc, Bangalore.
Co-ordinator : M Palaniandavar, Bharathidasan
University, Tiruchirappalli.
Speakers : MK Mishra (IIT, Bombay), PK Das and S
Ramasesha (IISc, Bangalore), KL Narasimhan (TIFR,
Mumbai).
16

10. Genes genomics and gene
technology
Bishop Cotton Women’s Christian College,
Bangalore
10 – 11 October 2008
Convener : V Nagaraja, IISc, Bangalore.
Co-ordinator : Sharmila Wesley, Bishop Cotton
Women’s Christian College, Bangalore.
Speakers : DN Rao, KP Gopinathan, Umesh Varshney,
S Mahadevan, P Ajith Kumar, PN Rangarajan,
P Kondiah, and Parag Sadhale (IISc, Bangalore).

Participants : About 803 students and faculty from
various colleges in Bangalore.
Topics covered : Chemistry of nanomaterials; quantum
mechanics and semiconductor heterostructures; organic
electronic devices; fabrication of nanometals, binary
and ternery metallic oxides aided by microwave
irradiation of metalorganic complexes; nanoparticles –
building blocks for nanotechnology; nanomaterials; selfassembled monolayer system.

12. Proteins as drug targets
Yenapoya University, Mangalore
20 – 21 November 2008

Participants : About 180 students from colleges in
Bangalore.

Convener : HS Savithri, IISc, Bangalore.
Co-ordinator : Vinitha R Pai, YMDC, Mangalore.

Topics covered : Restriction modification enzymes as
guardians of prokaryotic genome; Phage lambada
and transduction; gene and genome structure; genome
and gene mapping in bacteria; genetic engineering
and its applications; gene therapy; gene expression
analysis by including PCR technology; micro-arrays
quantitating gene expression; regulation of gene
expression metagenomics.

Speakers : HS Savithri, MRN Murthy (IISc, Bangalore),
BS Viswanath (University of Mysore), AG Appu Rao
(CFTRI, Mysore).

11. Materials science and
nanotechnology
Bangalore University, Bangalore
30 – 31 October 2008
Convener : HA Ranganath, NAAC, Bangalore.
Co-ordinator : L Gomathi Devi, Bangalore University.
Speakers : CNR Rao (JNCASR, Bangalore),
V Venkatraman, Praveen C Ramamurthy, S Venugopal,
SA Shivashankar, and S Sampath (IISc, Bangalore),
Dharma Prakash (BMS College of Engineering,
Bangalore).
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Participants : About 275 students and staff from various
colleges in Mangalore.

14. Current trends and
challenges in life sciences

Topics covered : X-ray diffraction; purification and
characterization I&II; structure function relationship
of proteins I; PLA2 enzymes as an anti-inflammatory
target; recent advances in structural virology; methods
of bioinformatic analysis; protein-ligand interactions;
SHMT: an alternate target for cancer chemotherapy;
interactions of isoflavones with serum albumin; structure
of proteins.

St. Xaviers College, Mumbai
26 November–19 December 2008
Convener : Shobhona Sharma, TIFR, Mumbai.
Co-ordinator : Sheela Donde, St. Xaviers College,
Mumbai.

13. Computational biology
Aurora College, Hyderabad
21 – 22 November 2008
Convener : Shekhar Mande, CDFD, Hyderabad.
Co-ordinator : KMR Nambiar, Aurora College,
Hyderabad.
Speakers : HA Nagarajaram (CDFD, Hyderabad),
Saraswathi Vishweshwara, and M Vijayan (IISc,
Bangalore), Naveen Sivadasan, Sharmila Mande (TCS,
Hyderabad), Deva Priya Kumar (IIIT, Hyderabad),
Somdatta Sinha (CCMB, Hyderabad).
Speakers : Amitabha Mukhopadhyay (NII, New Delhi),
Swati Patankar and Rohit Srivastava (IIT, Mumbai),
Shobhona Sharma, Vidita Vaidya (TIFR, Mumbai),
Saman Habib (CDRI, Lucknow), Neeraj Jain and
Soumya Iyengar (NBRC, Manesar), Sorab Dalal
(ACTREC, Navi Mumbai), Dhananjaya Sarnath (Reliance
Life Science, Navi Mumbai), Devashish Rath (BARC,
Mumbai).
Participants : About 187 students and staff from various
colleges in Mumbai.
Topics covered : Hemoglobin endocytosis; genome
analysis of P. falciparum; immunity to malaria, does it
lead to pathology?; human genetic variation and
susceptibility to falciparum malaria in India; the plastic
brain; mapping melancholy with motherless mice;
songbirds – a model system for studying nature-nature
interactions; nanotechnology in biosensors; plakophilin3
inhibits neoplastic progression and stimulates
desmosome formation; molecular medicine – a paradigm
shift in health management; genomics and its
applications.

Participants : About 187 students and staff from Aurora
College and other colleges in Hyderabad.
Topics covered : Protein structure networks; computeraided drug design; biomedical literature mining;
predicting protein folds; application of genome
informatics to understand bacterial pathogenicity; simple
approach to design in biological pathways; bioinformatics.
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15. Analytical chemistry and
environmental sciences

Topics covered : Applications of laser in the field of
chemistry and biology; photovoltaic system; recent
trends in molecular spectroscopy; IR and Raman
spectroscopy.

Mar Ivanios College, Thiruvananthapuram
11 – 12 December 2008
Convener : MS Gopinathan, IISER, Thiruvananthapuram.

17. Advances in chemistry

Co-ordinator : Abraham George, Mar Ivanios College,
Thiruvananthapuram.

Aditanar College of Arts and Sciences, Thiruchendur
19 – 20 December 2008

Speakers : SM Khopkar (IIT Bombay), S Arunachalam
(BARC), KN Ninan (IIST, Thiruvananthapuram),
S Achari (CUSAT, Kochi), CSP Iyer (IITM-K,
Thiruvananthapuram), Abraham George (Mar Ivanios
College, Thiruvananthapuram), MS Gopinathan (IISER,
Thiruvananthapuram).

Convener : R Ramaraj, MKU, Madurai.
Co-ordinator : S Balakumar, Aditanar College of Arts
and Sciences, Thiruchendur.

Participants : About 198 students and staff from various
colleges in Kerala.
Topics covered : What is new in the periodic table?;
spectroscopic methods in environmental monitoring;
nuclear methods; analytical errors and their
measurement; IR and Raman spectroscopy; analytical
chemistry in oceanography; electrochemical methods;
modelling in analytical chemistry; separation methods.
Speakers : S Vasudevan and S Natarajan (IISc,
Bangalore); M Palaniandavar (Bharathidasan University);
K Pitchumani and S Rajagopal (Madurai Kamaraj
University); D Ramaiah (NIIST, Thiruvananthapuram).

16. Laser spectroscopy and its
applications
A.V.C. College, Mayiladuthurai
13 December 2008

Participants : About 280 students and staff from various
colleges in Tamilnadu.

Convener : Siva Umapathy, IISc, Bangalore.

Topics covered : Host-guest chemistry on layered
solids; the use of inorganic co-ordination chemistry in
the preparation of new functional solids; chemistry in
zeolites; activation of dioxygen molecule: challenges
and achievements; photodynamic therapy of cancer
and related aspects; flurophore labelled aptamers as
biosensors; host-guest chemistry in cyclodextrin
nanocavities.

Co-ordinator : A Venkatesan, A.V.C. College,
Mayiladuthurai.

18. Evolution
Aurobindo PU College, Shimoga
3 January 2009
Speakers : Siva Umapathy (IISc, Bangalore),
R Eichberger Hahn-Meitner (Berlin), Mangala Sunder
Krishnan (IIT, Chennai), T Gustafson (Ohio State
University).

Convener : LS Shashidhara, IISER, Pune.
Co-ordinator : K Nagaraj, Aurobindo PU College,
Shimoga.
Speakers : SK Saidapur (Karnatak University,
Dharwad); S Mahadevan (IISc, Bangalore); Mewa Singh
(University of Mysore); LS Shashidhara (IISER, Pune).

Participants : About 125 students and staff from
A.V.C. College, Mayiladuthurai and other colleges in
Tamilnadu.
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Speakers : KB Athreya, (University of Iowa), Mythily
Ramaswamy, Amit Apte and C Praveen (TIFR-CAM,
Bangalore).

Participants : About 150 students and staff from various
colleges in Shimoga.

Participants : About 92 students from various colleges
in Bangalore.

Topics covered : Theory of evolution; evolution in the
microbial world; evolution in ecosystems; evolution of
mind and consciousness.

Topics covered : Probability; mathematical modelling
of atmosphere and ocean; application of differential
equations; numerical methods and improved techniques.

19. Evolution and natural selection
21. Immunolgy in health and
disease

Mar Athanasios College for Advanced Studies,
Tiruvalla
29 – 30 January 2009

Maharani Lakshmi Ammanni College for Women,
Bangalore
26 – 27 February 2009

Convener : V Nanjundiah, IISc, Bangalore.
Co-ordinator : Biju Dharmapalan, Mar Athanasios
College for Advanced Studies, Tiruvalla.

Convener : V Nagaraja, IISc, Bangalore.
Co-ordinator : MB Nagaveni, Maharani Lakshmi
Ammanni College for Women, Bangalore.
Speakers : Dipankar Nandi, Dipshikha Chakraborty,
Anjali K Karande, R Manjunath, KN Balaji and PN
Rangarajan (IISc, Bangalore), V Ravi (NIMHANS,
Bangalore), Udaykumar Ranga (JNCASR, Bangalore).

Speakers : V Nanjundiah, S Mahadevan, K Praveen
Karanth and Renee M Borges (IISc, Bangalore).
Participants : More than 200 participants from 15
institutions in Kerala.
Topics covered : The origin of species after 150 years;
origins of genetic variation; microbial evolution; basic
population genetics; basic molecular phylogenetics; the
evolution of social behaviour; co-evolution.

Participants : About 250 students from various colleges
in Bangalore.

20. Mathematics

Topics covered : The arsenals of the adaptive immune
system; toll-like receptors in health and disease; the
technology that changed serology; design and
development of immunodiagnostics; the was and is
of immunology; why the immune system fails to contain
HIV?; host-bacterial responses during mycobacterium
tuberculosis infections; vaccines.

St. Josephs College, Bangalore
30 – 31 January 2009
Convener : Mythily Ramaswamy, TIFR-CAM, Bangalore.
Co-ordinator : Renee D'Souza, St. Josephs College,
Bangalore.
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22. Frontier lectures in chemistry
V. V. Pura College of Science, Bangalore
26 – 28 February 2009
Convener : HA Ranganath, NAAC, Bangalore.
Co-ordinator : KG Srinivasamurthy, V. V. Pura College
of Science, Bangalore.

Topics covered : Introduction to solitons/nonlinear
dynamics; quantum computing; condensed matter
physics; chaotic dynamics & secure communication;
elementary particle physics; introduction to nanoscience/
technology.

24. Mathematics
National Degree College, Basavanagudi, Bangalore
27 – 28 February 2009

Speakers : TN Guru Row, KJ Rao, S Vasudevan,
P Ajit Kumar, S Ramkrishnan, KRK Easwaran, Anil
Kumar (IISc, Bangalore), BK Sadashiva (RRI,
Bangalore), N Chandra Bhas, Shiva Prasad (JNCASR,
Bangalore).

Convener : MK Ghosh, IISc, Bangalore.
Speakers : K Varma, Basudeb Datta, AK Nandakumaran and EK Narayanan (IISc, Bangalore).

Participants : About 216 students from various colleges
in Bangalore.
Topics covered : Single crystal structure related to
chemical activity; use of EXAFS in structural studies;
magnetochemistry; analytical techniques for
biomolecules; application of NMR spectroscopy to the
structure of polymers; molecular shape and liquid
crystallinity; ORD-CD techniques for biomolecular
structure; NMR spectroscopy and its applications to
molecular structure determination; MRI and quantum
computing; application of Raman Spectroscopy; XPS
in surface analysis.
Participants : About 103 students and faculty from
different colleges of Bangalore.

23. Frontier topics in physics
Chikkanna Govt. Arts College, Tiruppur
27 – 28 February 2009

Topics covered : Integral theorems; graph theory and
its applications; partial differential equations and its
applications; complex analysis.

Convener : M Lakshmanan, Bharathidasan University,
Tiruchirapalli.
Co-ordinator : PR Kumar, Chikkanna Govt. Arts
College, Tiruppur.

25. Biological Sciences
Vivekananda College, Tiruvedakam West, Madurai
12 – 13 March 2009

Speakers : M Lakhmanan, K Jagannathan (Bharathidasan University, Tiruchirapalli), R Sankaranarayanan
(NIT, Tiruchirapalli), G Baskaran, Rahul Sinha (IMSc,
Chennai), K Ganesan (VIT University,Vellore).

Convener : G Marimuthu (Madurai Kamaraj University,
Madurai).
Co-ordinator : P Rajendran (Vivekananda College,
Madurai).

Participants : About 155 students and staff from various
colleges in Tiruppur.
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Speakers : Dinakaran Michael (Lady Doak College,
Madurai), Hussain Munawar, S Krishnaswamy,
RM Pitchappan, VJ Kavitha (MKU, Madurai), Karutha
Pandian (Alagappa University, Karaikudi),
D Balsubramanian (LVPEI, Hyderabad).

(a) monthly lectures and interactive sessions between
scientists, students and scholars from other disciplines
of human endeavour; (b) platinum jubilee lectures by
outstanding minds from India and abroad; (c) platinum
jubilee professorships for scientists from India;
(d) special publication of invited articles describing the
current and future research trends in various disciplines
of science, and (e) three major platinum jubilee scientific
meetings and symposia, to be held in July, November
and December 2009.

Participants : About 150 students from various colleges
of Madurai.
Topics covered : Immunology and human health;
genetic engineering at genome level; bioprocessing
of marine microbial wealth; Darwin 200 – evolution in
biology; genomic technologies and migration of man;
reading the human genome.

PLATINUM JUBILEE
PROGRAMMES
The Academy is celebrating the Platinum Jubilee this
year by organizing a series of scientific and educational
events. The celebrations started with a short inaugural
programme at the Faculty Hall of the Indian Institute of
Science on January 1, 2009. The occasion was marked

C N R Rao, K. Kasturirangan, N Kumar, O Siddiqi,
T V Ramakrishnan and R Narasimha, all past-presidents,
spoke on the occasion. Congratulatory messages
received from Presidents of the Royal Society and the
National Academy of Sciences and many distinguished
Fellows were read out.
A short scientific lecture by Renee M. Borges of Centre
for Ecological Sciences, Indian Institute of Science
was arranged on the topic "What's in an eye? colour
vision at starlight in bees and exploiting the ultraviolet
in hunting crab spiders."

by the traditional lighting of the lamp by the President
and six former Presidents of the Academy. A large
number of local Fellows took part in the ceremony.
D. Balasubramanian spelt out the new activities and
initiatives planned for the year. These include:
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Between January and March this year, the
Academy organized 11 platinum jubilee lectures. The
names of speakers, titles, venues and dates are given
below:

like and can the world sustain its environmental
impact?
S R S VARADHAN (Courant Institute of Mathematical
Sciences, New York University, USA)

MARTIN KARPLUS (Harvard University, Cambridge,
USA)
1.

5.

Homogenization

15 January 2009, Institute of Genomics and
Integrative Biology, New Delhi

Summary : In many situations, differential equations
have coefficients that are highly oscillatory

How proteins work: Insights from simulations.
2.

4 February 2009, Indian Statistical Institute, New
Delhi

20 January 2009, Central Glass and Ceramic
Research Institute, Kolkata
How proteins work: Insights from simulations.

3.

22 January 2009, Indian Institute of Chemical
Technology, Hyderabad
Motion, hallmark of life – from marsupials to
molecules.

RICHARD N ZARE (Department of Chemistry, Stanford
University, Stanford, USA)
4.

functions. This often arises because of rescaling.
One is interested in the behaviour of the solutions
after rescaling. The limit usually satisfies a similar
differential equation which is homogeneous in the
space variables. The problem is to prove it and
identify the equation. Examples of different types
were described.

4 February 2009, Central College, Bangalore
Cars: chemistry in motion
Summary: When it comes to getting from here
to there, chemistry is essential, whether it be
6.

6 February 2009, Cochin University of Science
and Technology, Kochi
Random walks and diffusions in a random
environment
Summary : The connections between positive
harmonic functions, Martin boundaries, large
deviations and Doob's h-transforms in the context
of periodic and random environments were
discussed. While the situation is well understood
in the periodic case, the random case is mostly
open.

a trip to the local store to buy groceries or a
shot into space to explore the universe. Cars,
for example, are truly chemistry in motion. Today's
automobile relies heavily upon chemical industry
innovations to enhance performance, to provide
safety for its occupants, and to deliver fuel
efficiency. Chemistry really keeps people
moving! But what will the car of the future be

7.

11 February 2009, Indian Institute of Technology,
Mumbai
Homogenization

8.

13 February 2009, Indian Institute
Bangalore
Large deviations and entropy
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of Science,

Summary : In probability theory one is often
interested in estimating probabilities of rare
events. These being very small they are often
measured in the logarithmic scale. Asymptotic
evaluation of these quantities depend very much
on the notion of entropy. This connection was
explored.
R SHELDON POLLOCK, (Columbia University, New
York, USA)
9.

were recognized for their justly famous paper
on "CP nonconservation in a renormalizable
theory of weak interactions". The story of the
development since the discovery of parity
violation in 1957 to the final confirmation of the
Kobayashi-Maskawa proposal was traced by the
speaker.

5 March 2009, Central College, Bangalore
Crisis in the classics

FORTHCOMING PLATINUM
JUBILEE LECTURES
MICHAEL BALTER (Boston University, USA)
Summary : Knowledge of India's classical literary
languages is fast disappearing – and with it, India's
sense of its past and therefore of itself. The
speaker bemoaned this catastrophic situation and
mentioned possible solutions.

What made humans modern? A look at human
evolution through the eyes of a science journalist

GEORGE PHILANDER (Princeton University, USA,
and Africa Centre for Climate and Earth System
Science, Cape Town, South Africa)
10. 13 March 2009, Indian Institute of Technology,
New Delhi
How palaeoclimate studies can improve global
warming forecasts
SANDIP PAKVASA (Department of Physics and
Astronomy, University of Hawaii, Honolulu, USA)

•

New Delhi (in association with India International
Centre) – 4 April 2009, India International
Centre.

•

Hyderabad (in association with Centre for Cellular
and Molecular Biology) – 6 April 2009, Indian
Institute of Chemical Technology.

•

Hyderabad (in associaion with B. M. Birla
Science Centre) – 7 April 2009, B. M. Birla Science
Centre.

•

Chennai (in association with Indian Institute
of Technology Madras) – 8 April 2009, IIT,
Chennai.

MARC FONTECAVE (Professeur au College de
France, Raman Professor, Indian Academy of
Sciences, Bangalore) – Hydrogen: Water, sun and
catalysts; Indian Institute of Science, Bangalore – 22
April 2009.

11. 31 March 2009, Jawaharlal Nehru Planetarium,
Bangalore (in association with Bangalore
Association for Science Education)
From parity violation to Nobel 2008

MADHAV GADGIL (Agharkar Research Institute,
Pune) – Major transitions in evolution; Patna,
Daltonganj, Silchar; June – September or October –
December 2009.

Summary : The 2008 Physics Nobel Prize was
shared by Yoichiro Nambu, Makoto Kobayashi
and Toshide Maskawa. Kobayashi and Maskawa
24

MEERA KOSAMBI (Pune) – Hyderabad, August/
September 2009.

the total synthesis of 3,8- and 4,8-dimethyleudalenes,
?-cyperone, (±)-cryptone and (±)-cadinene and earned
him the Guha Research Medal for the best thesis.
After a two-year stay at the Indian Agricultural Research
Institute, New Delhi, as a Scientific Officer, he went to
the National Research Council, Ottawa (Canada) as a
post-doctoral fellow and continued his work on terpenoid
synthesis. In 1960, he joined the IISc Department of
Organic Chemistry as Lecturer, was promoted to
Assistant Professor (1967), Associate Professor (1970)
and Professor (1973). He was the Chairman of the
Department during 1974 – 77 and Dean, Faculty of
Science of the Institute during 1977– 78. He retired
from the Institute in 1987 and continued his work as a
CSIR Emeritus Scientist until 1992.

SATISH ALEKAR / MOHAN AGASHE (Lalit Kala
Kendra, University of Pune, Pune) – Thrissur, Guwahati,
Imphal.
VOLKER TER MEULEN (University of Wurzburg,
Germany).
STEVEN VOGEL (Duke University, Durham, USA) .
JOHN WILBANKS (Science Commons, San Francisco,
USA) – September 2009.
RÜDIGER WEHNER (Institute of Zoology, University
of Zurich, Switzerland).

Krishna Rao made extensive and significant
contributions to the area of organic synthesis, in
particular sesquiterpenoids, with the main focus on
(a) natural products of biogenetic interest (b) synthesis
of several intermediates of biologically active
compounds; and (c) reaction mechanisms. Several new
and innovative synthesis of natural products
accomplished by him include desmethoxyencecalin,
elvirol, methyl ether, espeleton, emmotin G, 8-methoxy
calamenene, curcuphenol methyl ether, occidol,
nidorellaurenal, sesqurin D, emmotin H, himaphenolone,
ar-?-amorphenic acid, 7-methoxyoccidol, emmotin G
analogues and ar-?-muurolen-15-0ic acid. He reported
the first total synthesis of ar-juvabione, a potent insect
juvenile hormone, which paved the way for synthesis
of many other aromatic analogues of juvabione. The
structures of several natural products were revised based
on their total synthesis. By employing a modified
Vilsmeier-Haack reaction, he synthesized several
synthetic intermediates which appeared to be the
biogenetic precursors. He demonstrated the convenient
use of several reagents, DDQ, iodoxybenzene and
benzyl triethylammonium permanganate for the oxidation
of organic substrates, which will serve as intermediates
for a variety of natural product synthesis. He discovered
a novel inclusion complex of sodium santalabate
dimethyl sulphate which exhibited significant detergent
properties.

ACADEMY – SPRINGER
CO-PUBLICATION AGREEMENT
The current co-publication agreement with Springer for
the international online and print editions of the ten
journals runs till the end of 2009. After considerable
reviews and discussions at various levels within the
Academy, an invitation has been sent to Springer to
enter into a renewed and similar agreement for the fiveyear period 2010 – 2014. It is likely that this agreement
will be formally signed by both parties around mid-July
2009.

OBITUARIES
Gummadidala Sri Krishna
Rao (elected 1987), passed
away on 16 December 2008 at
Bangalore. GSK was born at
Rajahmundry, Andhra Pradesh,
on 26 October 1926. He
obtained his B.Sc. (Hons)
degree in chemistry (1947) and
M.Sc. in organic chemistry
(1948), from Andhra University, Visakhapatnam. He
joined the Indian Institute of Science (IISc), Bangalore
and obtained his AIISc and DIISc (1953) and Ph.D.
(Bombay) (1956) degrees in organic chemistry, working
on the chemistry of terpenoids, under the supervision
of Sukh Dev. His Ph.D. thesis on terpenoids dealt with

Krishna Rao published 150 research papers besides
publishing an excellent review on the chemistry of
vetivalenes. He supervised the Ph.D. work of twentythree students. He was also elected to the Indian
National Science Academy, in 1988.
Krishna Rao was an extremely modest individual
and detested opulence. He was witty with a fine
sense of humour. He was honest and his impeccable
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character was devoid of any controversy. He passed
away in Bangalore on 16 December 2008, leaving
behind his wife, Thimmabayamma, two daughters and
a son.

Powder Metallurgy Association of India, Indian Vacuum
Society, Indian Institute of Metals, and Indian Society
for Non-Destructive Testing. He also held key positions
in many industries such as Vidyut Steels, Nagarjuna
Cements, Golconda Abrasives, Odin Metal Powders,
Nagarjuna Steels, Raasi Cement, etc. Rao was awarded
the National Metallurgist's Award in 1968 and the
Telugu Velugu award by the Andhra Pradesh
Government.

Nidamarty Kondal Rao
(elected 1975), an eminent
metallurgist and nuclear
scientist, passed away on 22
October 2008 after a brief
illness.

Rao is survived by his wife Sree Mahalakhmi and three
sons.

Rao, born on 15 July 1924 at
Nidamarru village in West
Godavari district of Andhra Pradesh, graduated in
metallurgy from Banaras Hindu University (Varanasi) in
1948 and obtained his doctorate in metallurgy from the
University of Aachen (Germany) in 1955. After working
for some metallurgical industries at Calcutta and
Bombay, he joined the Department of Atomic Energy
in 1956, having been personally invited by Homi
Bhabha.

Nidumolu Venkata Gurunadha
Sarma, (elected 1989) an outstanding scientist-technologist
of the country, was born on 2
October, 1931 at Machilipatnam
in Andhra Pradesh. His early
school and college days were
spent in Andhra. He passed his
B.Sc. and M.Sc. from the
Andhra University (Waltair) in 1953 and 1954
respectively. He joined the National Physical Laboratory
(NPL) in 1955 and worked there till 1964. In 1953,
K S Krishnan, the Director of NPL, approved the
formation of an ionospheric and radio science
programme under the leadership of A P Mitra. According
to Mitra, Sarma's contributions to ionosonde
measurement and cosmic radio noise measurements
were significant and first rate. Later Sarma (with Mohan
Joshi, R Parthasarathy and M. R. Kundu) initiated
work at NPL in radio astronomy. CSIRO at Sydney
(Australia) had agreed to donate 32 parabolic dishes
(6 ft dia) to NPL. Sarma developed a keen interest in
building electronic receivers, an interest which was to
stay with him throughout his life. In 1960, he took
a sabbatical for two years to work at Strerrewachtat
Leiden (Netherlands) on the design of receivers of
the Benelux Cross Antenna project, which was later
modified substantially to become the famous Westerbork
Synthesis Radio Telescope.

Rao was a highly accomplished person with remarkable
contributions in the field of nuclear fuel fabrication.
He was responsible for the development and production
of nuclear fuel and other core components from
scratch, for both research and power reactors. The
sophisticated facilities for nuclear fuel fabrication for
supply of uranium metal clad in aluminium fuel elements
for the CIRUS Reactor at Trombay were set up under
his guidance, at the Atomic Fuels Division, which he
headed from 1956 to 1978.
The first half charge of fuel-zirconium alloy clad natural
uranium dioxide fuel bundles for the RAPS-I Reactor at
Rawatbhata, Kota, was also fabricated under his
leadership. He was instrumental in setting up the Nuclear
Fuel Complex (NFC) at Hyderabad where he was the
first Chief Executive from 1978 and retiring in 1984.
NFC supplies all the required zirconium alloy structural
components and nuclear fuel bundles for all nuclear
power stations in the country. With his insight into fuel
fabrication technology, Rao introduced many innovations
and due to his pioneering efforts, the country attained
self-reliance putting India into the list of elite countries
in the world. Due to his vision, NFC diversified into
manufacturing seamless tubes of many materials for
both strategic and commercial applications which meet
both national and international standards.

Sarma was one of the few who made pioneering
contributions to the growth of radio astronomy in
India. He also made important scientific contributions
but his main interest concerned technical developments
at the forefront of radio astronomy. In 1963, Govind
Swarup proposed the construction of an innovative
Ooty Radio Telescope (ORT) which was approved
by TIFR. He requested both Sarma and Mohan Joshi
to join the TIFR Radio Astronomy group to form its
core team. Sarma and Joshi joined TIFR in 1964. ORT

Rao was associated with various scientific and
engineering institutions in different capacities. He
headed the Andhra Pradesh Academy of Sciences,
26

Sarma contributed to many radio telescopes in the
world. During 1971 – 73 he took a sabbatical from TIFR
to work at the National Radio Astronomy Observatory
at West Virginia in USA. He joined the group that was
building the complex 3-element Green Bank interferometer and made valuable contributions. During
1987 – 89, he participated in the development of certain
important parts of the state-of-art Australia Telescope
(AT) that was being built by the Division of Radiophysics, CSIRO, for operation at mm and cm
wavelengths. He designed the robust high frequency
transmission system for reception of RF signals received
by the 25 m diameter antennas of AT from celestial
radio sources, using phase coherent transmission on
optical fibres for short spacing and via satellite links for
longer ones, amongst the first such systems in the
world.

consists of a 530 m long and 30 m wide parabolic
cylinder placed on an inclined hill of ~11 degree slope
so that its long axis of rotation becomes parallel to
the axis of rotation of the earth, thus allowing tracking
of radio sources for ~9.5 hours. The Ooty project
requiring a complex receiver system inspired
Sarma and he really came into his own. Along with
Joshi and a set of raw youngsters, Sarma developed
the whole receiver system of ORT operating at 325
MHz, with very few electronic components from abroad.
The entire design was indigenous. It was first developed
at TIFR, Mumbai and later at its Ooty centre.
ORT was commissioned in early 1970 and became
one of the largest radio telescopes in the world and
performed at a high level for almost 40 years. Using
ORT, Sarma and his colleagues made valuable scientific
contributions concerning occultation observations of
extragalactic radio sources, Crab nebula, Keplar's
supernova remnant and particularly the Galactic Centre
clarifying the nature of its thermal non-thermal
components for the first time. He later developed a
multi-channel receiver for searching the deuterium
line. He (with D K Mohanty) put an upper limit to its
value towards the galactic centre, in contrast to a
positive detection claimed by the Caltech group.

Sarma remained a simple person through his life and
was highly committed to his work. He was the
epitome of good things that are part of India's
culture. He passed away on 5 December 2008 leaving
behind his wife Lakshmi Kameswari, two sons and a
daughter.

Krishna Raghavendra Rao
(elected 1986) passed away in
Bangalore on 2 December 2008.

During 1974 – 76, Sarma toyed with the idea of making
a large radio interferometer at 4.4 mm wavelength
at Ooty. An opportunity came his way when
V Radhakrishnan (RRI) invited Sarma to join him in
designing and building a radio telescope (10.7 m dia) of
high accuracy for operation at mm waves. The
RRI project required several receivers operating at
mm wavelengths (frequencies >30 GHz). Joining RRI
in 1976, Sarma took the responsibility of co-ordinating
all aspects of the 10.7 m radio telescope project and
particularly to provide the receiver system. Starting from
scratch, he built a competent group to build a world
class mm wave receiver, covering several frequency
bands.

Rao was born in Bangalore on
7 May 1936. After obtaining his
B.Sc. from the University of
Mysore in 1955 and M.Sc. in
1957 from Banaras Hindu
University, he joined the first batch of the reputed
Training School of the Atomic Energy Establishment in
Bombay. He began his scientific career at the Nuclear
Physics Division of Bhabha Atomic Research Centre
(BARC) in 1958 and started studying the thermal neutron
spectrum of neutrons as diffracted from a variety of
large mosaic single crystals using a home-built single
crystal neutron spectrometer which was set up at the
APSARA reactor. These measurements led to the first
observations of neutron double Bragg scattering.

During the early 1990s Sarma (with Raghunathan and
others) at RRI took up the challenge of building a
sensitive broad band corrugated horns and low
noise amplifiers (LNAs) for the Giant Meterwave
Radio Telescope (GMRT) being set up near Pune. It
covered the operating frequencies of 1000 to 1430 MHz.
These L-band feeds gave excellent performance in
the 30 antennas of GMRT. His group also built a few
feeds for covering the frequency range of 1100 - 1700
MHz so that they could be used for observing OH
maser sources for VLBI observations with GMRT and
some of the European radio telescopes.

Early in his career in 1961, Rao carried out pioneering
research with B N Brockhouse (Nobel Laureate) at
Chalk River in Canada on the first experimental
determination of Kohn anomalies in metals. In the
quantum theory of metals, the states occupied by
electrons are separated from unoccupied states by
a surface termed "Fermi surface" in momentum space.
The predicted Kohn anomalies were experimentally
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dynamics of a number of solids, partly with a view to
examining non-harmonic movements of atoms, for
example, in palladium deuteride among others. In 1972,
BARC announced plans to build the high flux DHRUVA
reactor. Rao played a substantial role in the major team
effort to this instrumentation development for Dhruva
neutron utilization. To mention a few: the neutron guide
tubes for cold neutrons, modular design for
spectrometers and data acquisition systems for all
spectrometers, micro-strip detectors, and spin-echo
spectrometer.

found for the first time using inelastic neutron scattering
studies at the nuclear reactor at Chalk River by
Brockhouse and Rao. They carried out a series of
inelastic neutron measurements which revealed
anomalous dips at characteristic wave-vectors in
the phonon dispersion of lead, Pb as predicted by
Kohn. Kohn anomalies in metals arise due to electronphonon interactions and these results of Brockhouse,
Rao and co-workers aroused considerable scientific
interest, as they confirmed that the image of the
Fermi surface can indeed be mapped via studies
of anomalous kinks in the phonon dispersion
curves. Later, in 1970, Rao was a visiting scientist
with S F Trevino at the Feltman Research Laboratory,
New Jersey. Rao and Trevino applied inelastic neutron
scattering, group theoretical methods and theoretical
model calculations to provide microscopic insights
on neutron selection rules and lattice dynamics of metal
azides like KN3.

Rao became head of Solid State Physics Division in
BARC in 1990 and Director of the Solid State and
Spectroscopy Group in 1996 from which position he
retired the same year. After retirement he moved to
Bangalore and soon after he was persuaded to
take up the role of an Associate Editor of Current
Science. He was a meticulous editor. His ability to
concentrate permitted him to detect many cases of
plagiarism. Many times he would take upon himself the
task of educating and reforming offending authors. He
was a liberal editor ready to accommodate authors,
quite often working hard to improve the manuscripts
through to publication.

Returning to India, he started to look at phonons in
molecular ionic solids, e.g., KNO3 etc. In systems
with increasing number of atoms per primitive unit cell,
the number of phonon branches increase and the
experiments become more difficult due to lack of
neutron intensity. Nevertheless, Rao pushed
successfully into this area with tenacity. To be able to
do these experiments intelligently, Rao developed
necessary theoretical framework and computer
programs to figure out the regions of reciprocal space
where intensities would be favourable. These
calculations need a sensible lattice dynamical model
and he chose to use the so-called rigid molecularion model for the purpose. The generalization of
this programme to all kinds of complicated structures
formed the basis of long-term plan of action of studying
lattice dynamics in geologically important (Mg2SiO4,
etc.) materials. This led him and his group to do
collaborative experiments at a number of high intensity
neutron sources to measure phonon frequency
distribution function and predict phonon-based
thermodynamic properties. This gave important insight
into (phase) changes occurring in geological materials
as a function of temperature and pressure. This
programme was also used to try to derive a universal
set of potential for each element which could be used
for any compound. Measurements were also made in
a number of other compounds including high
temperature superconductors. Along with this he
also initiated computer simulation studies of atomic

Rao lost his wife, Soni, in June 2008 after a long
struggle and he was never the same thereafter.
He continued the editorship working from home. On
28 November he suffered a fall at his residence
resulting in cerebral haemorrhage from which he did
not recover. The Raos did not have any children.

Subir Kumar Ghosh (elected
1989) was born on 1 March
1932 in Calcutta. He graduated
with B.Sc. in 1951, M.Sc. in
1953 and D.Phil. (Science) in
1961 all from the University of
Calcutta. He also completed a
Filosofi Doktorsgrad from
Uppsala (Sweden) in 1967.
Starting his academic career as a Lecturer in
Asutosh College in Calcutta (1954 - 55), he joined as a
Research Scholar in Presidency College (1956 - 58).
He then moved over to Jadavpur University as Lecturer
(1958 - 65), as Reader (1965 - 79) and became a full
Professor of Geological Sciences in 1979.
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Ghosh was a recipient of several awards: Saratlal
Biswas Memorial Medal of Asiatic Society (1960), HC
Dasgupta Memorial Medal of Geological Mining of
Metallurgical Society of India (1962), and Shanti
Swarup Bhatnagar award (1977). He was also elected
to the Indian National Science Academy in 1979.

Ghosh was a leading structural geologist of the country
with extensive experience in different aspects of
structural geology including field studies, laboratory
studies of deformation of models and application of
theoretical principles of mechanics in fundamental
problems relating to different types of structural features.
Ghosh's early research activity involved the elucidation
of structural and metamorphic histories of Precambrian
rocks in Singhbhum and in Rajasthan. In subsequent
years, he became interested mostly in the mechanics
of development of different types of geologic structures.
He carried out a series of experimental and theoretical
investigations on buckle folding in single layer and
in multilayer and derived certain empirical relations
between fold-shape and the mechanical properties of
multilayers. For single layer embedded in a weaker
medium, Ghosh derived an expression for the
wavelength of dome-and-basin structures which form in
a constriction field of deformation. His theoretical and
experimental studies on the mechanics of development
of superposed buckling folds are of fundamental
significance. Apart from such studies on buckle
folding and superposed folding, he worked on
diverse aspects of structural geology. He published a
series of papers on conglomerate deformation and
on the basic problem of rotation of rigid and deformable
geologic bodies. His latter studies showed how
different types of geologic structures may develop by
dissimilar rotations of the competent inclusions and
the passive marker surfaces of an incompetent host.
He also participated in a major study on the tectonics
of the Jharia Coal Basin. His later investigations
cover such diverse aspects of structural geology
as: (a) the problem of slip along axial plane schistosity;
(b) sheath folding in shear zones; (c) characteristic
lineation patterns produced by simultaneous buckling
and flattening; (d) successive development of folds
and cleavages in course of progressive deformation in
ductile shear zones; (e) determination of the degree of
instantaneous non-coaxiality from the rock fabric.

Ghosh passed away on 30 October 2008 leaving behind
his wife Sheila and son Abhik.

Purushottam Lal Sachdev
(elected 1984) was born on
6 January 1937 at Pattoki of
Lahore District, now in Pakistan.
His early education was in
Punjab for B.A. (1957), and Agra
for M.A. (1962). He obtained his
Ph.D. from the Indian Institute
of Science (IISc, Bangalore) in 1967. His entire career
was at IISc: as Lecturer (1966 – 70), Assistant Professor
(1972 - 77), Associate Professor (1977 - 82) and
Professor (1982 - 97). He also had visiting assignments
as a post-doctoral Fellow at the University of Toronto
(1970 - 71), Research Associate at Cornell University
(1971 -72), Fulbright Scholar at New York University
(1983 - 84), Visiting Professorships at New Jersey
Institute of Technology (1989 - 90) and Royal Institute
of Technology in Stockholm (1994). After retirement in
1997, he continued to work at IISc as CSIR Emeritus
Scientist (1997 -2002) and later as INSA Senior
Scientist.
Sachdev made significant contributions to transonic
flows and nonlinear waves with application to
geophysics, nonlinear diffusion, nonlinear ordinary and
partial differential equations and chaotic behaviour
of dynamical systems. He gave a uniformly valid
analytic theory of blast waves from a point explosion
in uniform or non-uniform media. He devised an
accurate numerical scheme for nonlinear mixed
partial differential equations, governing transonic flows
with shocks. He discovered a new class of nonlinear
ordinary differential equations called Euler-Painleve'
Transcedents, characterizing Generalized Burgers
Equations in the sense that Painleve' transcedents
typify Korteweg-de-Vries type of equations. He also
gave a new analytic theory for exact description of Nwaves for generalized Burgers equations. Exact
solutions of classes of nonlinear homogeneous and

Between 1965 – 67 and 1974 – 76 Ghosh worked in
the Geodynamic Laboratory of Hans Ramberg in
Uppsala University (Sweden). During these periods,
he worked on the structural histories of two regions
in the Scandinavian Caledonides. In addition, he
carried out extensive researches on the general
principles of buckle folding of single layers and
multilayers.
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inhomogeneous partial differential equations with
awkward boundary conditions such as shocks and
free surfaces were found, which transcend the
constraints imposed by self-similarity and generally
involve solutions of infinite systems of nonlinear
ordinary differential equations. These solutions apply
to shallow water flows with free surfaces, gasdynamic flows with shocks, atmospheric wave fronts,
etc. These studies have led to the publication of 75
research papers.

research career in India started at the Bangabasi College
at Kolkata as Lecturer (1949 - 61). In 1961 he joined
the University of Kalyani as Reader (1961 - 68) and
became a Professor in 1968. He continued at the
University even after his formal retirement in 1991, as
Emeritus Professor and INSA Senior Scientist.
Manna specialized in the areas of animal cytogenetics,
radiation biology and mutagenesis, especially microbes
as mutagens. He started his research on cytotaxonomy
and chromosomes in evolution in Acrididae, Gryllidae
and Heteroptera followed by in Homoptera, Coleoptera,
fish, amphibians and mammals. His findings specially
on Heteroptera and Coleoptera are widely quoted in
journals and text books. He pioneered in the
development of mammalian and fish cytogenetics. He
innovated a coumarine technique for handling in vivo
human chromosomes of normal and neoplastic cervix
uteri. He also innovated the novel method of using the
sex chromosome aberrations during the first
spermatocyte of X-irradiated grasshoppers and of
Heteroptera as a parameter for the study of fundamental
problems in radiation biology. He showed mutagenic
potency of two dozens of antibiotics and about a dozen
of chemosterilants in mice system and transmitted to
F1. Around 1970 he switched over mainly to the study
of microbes as mutagens, an area newly added by the
pioneering studies by him and his colleagues to the
field of mutagenesis. He showed that viruses, bacteria,
lower fungi, parasitic protozoans and alga are potential
mutagens like chemical and physical ones. He published
over 300 research papers including 30 reviews, and
jointly edited Perspectives in Cytology & Genetics (Vols.
3-8).

His published books are entitled Nonlinear diffusive
waves (Cambridge Press, 1987), Nonlinear ordinary
differential equations and their applications (MarcelDekker 1991), Nonlinear diffusion phenomenon (with
R E Grundy) (Narosa 1994), and A compendium of
nonlinear ordinary differential equations.
Sachdev was an invited lecturer at several universities
and institutions in the country. He was also an elected
Fellow of the Indian National Science Academy (1990)
and National Academy of Sciences (1976). He served
as member of the Mathematical Panel of UGC and
of the CSIR Mathematical Science Research
Committees. For three years between 1994 and 1997
he was honoured with a Special Chair at the Mysore
Sales International Limited.
Tragically, Sachdev was brutally murdered at his house
in Bangalore on 14 February 2009 along with his wife
Rita and their son. The lone survivor is an adopted
son.

Gobinda Kisor Manna
(elected 1978) was born on 10
October 1926 at Multi in West
Bengal. He was educated at
the University of Calcutta
(B.Sc. Hons. 1946, M.Sc.
1948, D.Phil. 1952 and D.Sc.
1962). In 1956, he was at the
Hokkaido University, Depart-

Manna was also elected to the Indian National Science
Academy, The National Academy of Sciences, the
Academy of Zoology and the Zoological Society of
India. He also served as the President (1987-89) and
Secretary (1960-62) of the Zoological Society in Kolkata
besides several other Societies. He was conferred the
UGC Hari Om Trust Award (1976), the PRS and Mount
Gold Medal of the Calcutta University (1956), and the
Sir RB Ghosh Travelling Fellowship (1956). He also
served as President of the Zoological Section of the
Indian Science Congress (1969).

ment of Zoology as a Visiting Scientist and after a few
months moved to the Canada Department of Agriculture
as an NRC post-doctoral Fellow to work at the Forest
Insect Laboratories from 1956-58. He worked for a
year in 1959 at the University of Texas as a Research
Associate. He also served as an Honorary Cytologist
at the Chittaranjan Cancer Hospital in Kolkata from
1952 to 1956. While these were visiting positions, his

His passing on 25 December 2006 was reported to the
Academy only recently. He is survived by his wife
Latika, two sons and a daughter.
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SCHOLARLY COMMUNICATION IN THE
AGE OF THE COMMONS
The Indian Academy of Sciences, National Aerospace Laboratories and Centre for Internet and
Society jointly organized a one-day conference on "Scholarly communication in the age of the
commons (Open access)" at Bangalore on 24 March, 2009.
In his keynote address, Prof. N Mukunda set the tone
with the question that struck at the very roots of
privatization of knowledge. Had Einstein, a patent
office clerk doing research in his spare time, been
living today how would he be able to publish his papers
paying journal publishers thousands of dollars as
publication fees?

Technology changes the way we do things. Arguably
no other technology has had greater impact than
the Internet and web technologies.
The new information revolution will surely engulf all
major institutions of modern society. But then as Regis
Debray has pointed out we are never completely
contemporaneous with our present. We see the past
superimposed on the present, even when the present
is a revolution.

Prof. John Willinsky of Stanford University told that
one is no longer living in the age of Newton and
Darwin, both of whom used printing technology and
books to disseminate their research findings. Today
we have much better technologies and we must
use them. A number of open initiatives are actively
resisting the extension of intellectual property rights.
Among these developments, three prominent instances
– open source software, open access to research
and scholarship, and open science – share not only
a commitment to the unrestricted exchange of
information and ideas, but economic principles based
on (1) the efficacy of free software and research;
(2) the reputation-building afforded by public access
and patronage; and, (3) the emergence of a free-orsubscribe access model. He wanted knowledge to
be looked at as public good rather than intellectual
property.

If the goal of science and scientists is to advance
knowledge it is important for us to share our knowledge
with others and anything that hinders sharing will
hinder the advancement of knowledge. The web
technologies can open up knowledge and our ability
to share it with others in ways never before possible.
And yet scientists have barely taken advantage of
these technologies. In a way scientists appear to be
unscientific in the way they choose to communicate
with each other. They continue to use inefficient ways
that they have been using for the past four centuries.
No developing country, especially one that wants to
develop into a knowledge society, can afford the luxury
of ignoring better ways of communicating
Welcoming the gathering Dr A R Upadhya, Director,
NAL, informed that the Council of Scientific and
Industrial Research had adopted a policy of open
access and soon all CSIR laboratories would have
their own repositories and all journals brought out by
CSIR would be made open access.

Dr D K Sahu of MedKnow Publications showed with
ample data how open access publishing without
charging author side fees could be win-win for all
stakeholders – societies owning journals, authors, the
online OA publisher and above all the readers.
Prof. Leslie Chan of the University of Toronto spoke
about the importance of both open access institutional
repositories and about open access journals especially
for researchers in developing countries. Using
Worldmapper data he showed the poor showing of
developing countries in key indicators.
Mr Sunil Abraham of the Centre for Internet and
Society spoke about the role of copyright in scholarly
communication and in particular about the weaknesses of Protection and Utilization of Public Funded
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At the end of the day, it was clear that while open
access is gaining acceptance, a lot remains to be
done in translating this awareness into concrete
action. As Prof. Mukunda said, we have to go miles
before we could sleep.

Intellectual Property Bill 2008 being considered by
the Indian Parliament.
The conference ended with a panel discussion moderated
by Prof. P Balaram, Editor of Current Science.

LILAVATI'S DAUGHTERS : The Women Scientists of India
'Lilavati's Daughters: the women scientists of India' is
a collection of (auto) biographical essays of about
100 women scientists who have worked and are
working in India. The name is drawn from The
Lilavati, a twelfth century treatise in which the
mathematician Bhaskaracharya addresses a number
of problems to his daughter, Lilavati. Although legend
has it that Lilavati never married, her intellectual legacy
lives on in the form of her daughters – the women
scientists of India.
Covering a range of disciplines in these essays about
100 Indian women scientists talk of what brought
them to science, what kept their interest alive, and
what has helped them achieve some measure of
distinction in their careers. What makes a successful
career in science possible for a woman? Many answers
to this question can be found somewhere in the
essays written by Lilavati's Daughters.
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The book is directed towards the reading public. A
young student with research ambitions will find this
an important collection where she or he can learn
firsthand of women who functioned and achieved
their goals in the Indian social and academic
environment. Others will also find the essays to be
of value and interest for what they say. And as is
often the case, also for what they do not say...
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