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FOREWORD
It gives me great pleasure
to present the 83rd Annual
Report of the Academy,
highlighting the activities
of the Academy during the
past year.
While the details are given in the Report,
I would particularly like to draw your
attention to a few initiatives undertaken
this year. In an effort to expand by the
reach of the Summer Research Fellowship
Programme, the Inter Academy Panel on
Science Education has introduced a
parallel Focus Area Science Technology
Summer Fellowship (FAST-SF) that aims
to reach out in two ways. One is to regions
where the Academy efforts need to be
enhanced, and the other is to build up
expertise in specific areas by having
focused summer schools. In its first year,
FAST-SF concentrated on the NorthEastern region of the country. In
subsequent years the scope should
enlarge, and I hope that we will be able
to enable more students experience
research in academic laboratories as well
as in industrial R&D laboratories.
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The Academy introduced
the online platform to
solicit nominations for
Fellowship and e-balloting
for election.
On the
publishing front, to
strengthen the pace of publishing by
immediate assignment of articles to issues
upon online publication of an article, three
of our journals (Pramana, JoAA and JESS)
have adopted the Continuous Article
Publishing mode. We hope that in the
coming year, more of the journals will do
so.
I look forward to renewed engagement
with the Fellowship in furthering the aims
of the Academy and fulfilling its mandate,
in the dissemination of science, in
outreach and in science education.

RAM RAMASWAMY
President, Indian Academy of Sciences
(15 September 2017)

INTRODUCTION
The Academy was founded in 1934 by
Sir C V Raman with the main objective
of promoting the progress and
upholding the cause of science (both
pure and applied). It was registered as
a Society under the Societies
Registration Act on 27 April 1934. The
Academy commenced functioning
with 65 Fellows and the formal
inauguration took place on 31 July
1934 at the Indian Institute of Science,
Bangalore. On the afternoon of that
day, the first general meeting of Fellows
was held during which Sir C V Raman
was elected its President and the draft
constitution of the Academy was
approved and adopted. The first issue
of the Academy Proceedings was
published in July 1934.
The present report covering the period
from April 2016 to March 2017
represents the eighty-second year of
the Academy.
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OVERVIEW
Promoting high-quality journals in order
to provide publication opportunities to
Indian scientists at the international level
has been an obligation of the Academy
since its inception. In addition, the
Academy also publishes books, memoirs,
proceedings and transactions in pure and
applied sciences. The promotion of
original research and dissemination of
scientific knowledge, through its
meetings, discussions, seminars,
symposia and publications are the
paramount objectives of the Academy.
Through its Science Education
Programmes, the Academy recognizes the
special relationship of scientific creative
activity with the process of education and
holds that the course of discovery includes
the identification and nurturing of
scientific talent among the young.
A brief account on the progress and
achievement of the Academy during
2016-17 is presented below. These
programmes and activities are presented
in greater detail in the following sections
of the report.
1. Publication of Scientific Journals:
The publication programme is
characterized by the basic philosophy that
no journal published by the Academy will
be in competition with the other similar
ones published in the country, that the
Academy will co-operate with other
agencies in bringing out its journals. All
Academy journals follow a robust peerreview system.
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The number of journals currently
published by the Academy is 11, covering
all major disciplines in science and
technology. This includes the fortnightly
multidisciplinary journal Current Science,
published in collaboration with the
Current Science Association. Besides
regular journals, special publications of
topical interest are also frequently
brought out. The Academy is now
considered the single largest publisher of
scientific journals in the country.
During the publishing year 2016, the
Academy published 77 issues across all
its 11 journals, and a total of 2758 refereed
papers in 17670 pages were published.
2. Election of Fellows and Associates:
The Academy annually confers
Fellowships and Honorary Fellowships to
distinguished scientists of the country and
the world. As on 31 March 2017, the
number of Fellowship on roll was 1063
and the number of Honorary Fellows was
57. During the year 2016, 26 new Fellows
and 2 Honorary Fellows were inducted
into the Fellowship.
The Associateship programme was
introduced in 1983 to identify and
encourage promising young scientists.
The Associateship is tenable for a
maximum period of five years until the
age of 35, or a minimum period of three
years. During this year, 17 new Associates
were selected.

3. Organizing Scientific Meetings: The
Academy annually holds scientific
meetings, symposia, public lectures in
order to provide a means for the exchange
of scientific knowledge among scientists
and to bring new knowledge to the
attention of the whole scientific
community. The 27th midyear meeting
was organized during 1-2 July 2016 at
the Indian Institute of Science and the
82nd Annual meeting at IISER Bhopal
during 4-6 November 2016. Discussion
meetings were also held.

attempts to improve the state of science
education and teaching in the country.
Both the Indian National Science
Academy, New Delhi, and the National
Academy of Sciences, Allahabad, have
joined this Academy since April 2007 in
running these programmes.
The
programmes are (a) Summer Fellowships:
(b) Participation of teachers in meetings,
(c) Refresher courses for teachers and (d)
Lecture workshops for students/teachers.
These activities are governed by the joint
Academies’ Science Education Panel.

4. Academy Fellows’ Repository:
Through this initiative, 95,317 metadata
of important researches in the all
branches of science carried out by Fellows
of Academy has been created. During the
year, 2425 new records were added. Of
these, 257 have been full text. The total
number of records with full text at the
end of the period 2016-17 was 21,145 out
of 95,317 total records.

During the year, 2004 fellowships were
offered, of which 1482 were availed in six
disciplines. During the year, with a view
to provide inclusive opportunity to the
students and teachers of North-Eastern
region of the country, the Academy
implemented Focus Area Science &
Technology
Summer
Research
Fellowship (FAST-SF) programme; under
this initiative, 92 students and teachers
availed the fellowship. During this year,
24 Refresher Courses were held in
Experimental Physics and other subjects
of science. The number of Lecture
Workshops held was 122 in different parts
of the country.

5. Raman Chair: The Raman Chair was
instituted in 1972 by the Department of
Science & Technology, Government of
India, to commemorate the memory of
the founder of the Academy, Sir C V
Raman. Eminent scientists are invited to
occupy the Chair, for periods between six
weeks and six months. Last year, T.J.
Pedley, University of Cambridge visited
India as the Raman Chair Professor.
During his second visit in November
2016, Pedley visited many scientific
institutions for collaboration and
delivered lectures at colleges in different
parts of the country.
6. Science Education Programme:
Besides the publication of the science
education monthly Resonance, four main
activities are implemented towards

7. Women in Science (WiS) panel
activities: Some of the major initiatives
undertaken by the Panel include: (a) Role
Model Programme: Seminars aimed at
inspiring and motivating young women
to take up a career in science. (b)
Lilavathi’s Daughters: The Women Scientists
of India: Published by the Academy, this
volume is a collection of autobiographical
essays of about 100 women scientists
from India. (c) Women in Science: A
Career in Science: A series of lecture
workshops on this theme were organized.
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COUNCIL
There were two statutory meetings of the
Council on 2 July and 3–4 December 2016.
Since January 2016, the Council with Prof.
R Ramaswamy as the President has been in
office. The members of the Council for the
period 2016 to 2018 are:
Prof. R. Ramaswamy (President)
Prof. Dipankar Chatterji (Previous President)

Prof. R. Ramaswamy
President

Prof. K. L. Sebastian (Vice-President)
Prof. Arun K. Grover (Vice-President)
Prof. K. N. Ganesh (Vice-President)
Prof. Manindra Agrawal (Vice-President)
Prof. R. Varadarajan (Treasurer)
Prof. Uday Maitra (Secretary)
Prof. Umesh V. Waghmare (Secretary)
Prof. Sunil Bajpai
Prof. Sudha Bhattacharya
Prof. Deepak Dhar
Dr. Madhu Dikshit
Prof. Chanda J. Jog
Prof. Lalit Kumar
Dr. Ashish Lele
Prof. Partha P. Majumder
Prof. K. H. Paranjape
Prof. R. Ramesh
Prof. D. D. Sarma
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Prof. Dipankar Chatterji
Previous President

Prof. K.L. Sebastian
Vice-President

Prof. Arun K. Grover
Vice-President

Prof. R. Varadarajan
Treasurer

Prof K.N. Ganesh
Vice-President

Prof. Uday Maitra
Secretary

Prof. Manindra
Agrawal
Vice-President

Prof. Umesh V.
Waghmare
Secretary

Prof. Sunil Bajpai

Prof. Sudha
Bhattacharya

Prof. Deepak Dhar

Dr. Madhu Dikshit

Prof. Chanda J. Jog

Prof. Lalit Kumar

Dr. Ashish Lele

Prof. Partha P.
Majumder

Prof. K.H. Paranjape

Prof. R. Ramesh

Prof. D.D. Sarma
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FELLOWSHIP
The Indian Academy of Sciences annually
elects distinguished scientists of the
country and the world to confer
Fellowships and Honorary Fellowships.
The Academy has been receiving
nominations for the Fellowship in large
numbers. Since 2016, the Academy
initiated online balloting. This was widely
accepted and lauded by the Fellowship.
The response to such a system was
extremely positive.
The new system has not only benefitted
the Fellowship but also the Academy
office, both in terms of time and receiving
end management of nominations.

2017 Fellowship Elections
A total of 469 nominations for Fellowship
in 8 different disciplines were considered
by the Sectional Committees. Twentyseven new Fellows were elected, the
fellowship being effective from 1 January
2017. A list of their names with
particulars are featured below. Also
elected were two new Honorary Fellows.
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NEW FELLOWS
(effective 1 January 2017)

CHEMISTRY

Aninda J. Bhattacharyya
Indian Institute of Science,
Bengaluru
Sp: Materials chemistry,
Electrochemistry

Sundargopal Ghosh
Indian Institute of Technology,
Chennai
Sp: Main-group chemistry,
Organometallic chemistry

Prasanta K. Das
Indian Association for the Cultivation
of Science, Kolkata
Sp: Bio-organic chemistry,
Supramolecular self-assemblies,
Enzymology, Soft nanocomposite in
cellular transportation

S. Sankararaman
Indian Institute of Technology,
Chennai
Sp: Organometallic chemistry,
Organic photochemistry, Timeresolved spectroscopy

Ashutosh Ghosh
University of Calcutta, Kolkata
Sp: Co-ordination chemistry, Crystal
structure, Magnetic properties and
catalysis; Analytical chemistry

R. B. Sunoj
Indian Institute of Technology,
Mumbai
Sp: Computational chemistry,
Theoretical chemistry
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GENERAL BIOLOGY

Suvendra N. Bhattacharyya
CSIR–Indian Institute of Chemical
Biology, Kolkata
Sp: Molecular biology, Cell biology,
RNA biology

Kaustuv Sanyal
JN Centre for Advanced Scientific
Research, Bengaluru
Sp: Eukaryotic chromosome
segregation, Epigenetic regulation,
Genetics and genomics of fungal
pathogens

Roop Mallik
Tata Institute of Fundamental
Research, Mumbai
Sp: Intracellular transport, Motor
protein complexes

Sagar Sengupta
National Institute of Immunology,
New Delhi
Sp: Cancer biology, Cell signalling,
Mytochondrial biology

MEDICINE

Mitali Chatterjee
Institute of Postgraduate Medical
Education & Research,
Kolkata
Sp: Pharmacology, Immunology,
Parasitology
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Navin Khanna
International Centre for Genetic
Engineering and Biotechnology,
New Delhi
Sp: Dengue subunit vaccine,
Dengue botanical drug,
Recombinant proteins of medical use

PHYSICS

Srubabati Goswami
Physical Research Laboratory,
Ahmedabad
Sp: High energy physics,
Astroparticle physics, Neutrino
physics

Sudhakar Panda
Institute of Physics,
Bhubaneswar
Sp: High-energy physics, String
theory, Cosmology, Quantum field
theory

Bedangadas Mohanty
National Institute of Science
Education and Research, Khordha
Sp: Experimental high-energy
physics, Phase diagram of quantum
chromodynamics

Sumathi Rao
Harish Chandra Research Institute,
Allahabad
Sp: Theoretical condensed matter
physics, Quantum field theory

S. M. Yusuf
Bhabha Atomic Research Centre,
Mumbai
Sp: Magnetism, Advanced magnetic
materials, Neutron scattering, Condensed
matter physics
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ANIMAL SCIENCES

Maneesha S. Inamdar
JN Centre for Advanced Scientific
Research, Bengaluru
Sp: Stem cell biology,
Cardiovascular development,
Hematopoiesis and angiogenesis

N. B. Ramachandra
University of Mysore, Mysuru
Sp: Drosophila genetics and
evolution, Human genetic disorders,
Genome genetics

ENGINEERING & TECHNOLOGY
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Santosh Kapuria
Indian Institute of Technology,
New Delhi
Sp: Structural mechanics,
Multi-functional structures,
Structural health monitoring

P. Vijay Kumar
Indian Institute of Science,
Bengaluru
Sp: Error correcting codes, Wireless
communication, Pseudorandom
sequence design

R. I. Sujith
Indian Institute of Technology,
Chennai
Sp: Thermoacoustic instability,
Combustion, Fluid mechanics

G. D. Yadav
Institute of Chemical Technology,
Mumbai
Sp: Green chemistry and
engineering, Catalysis science
and engineering

MATHEMATICAL SCIENCES

Vijay Kodiyalam
The Institute of Mathematical
Sciences, Chennai
Sp: Operator algebras,
Commutative algebra

Ritabrata Munshi
Indian Statistical Institute, Kolkata
Sp: Analytic number theory,
Automorphic forms, Elliptic curves

PLANT SCIENCES

EARTH & PLANETARY SCIENCES

Swapan K. Datta
Visva-Bharati University,
Santiniketan
Sp: Plant biotechnology, Genetic
engineering, Crop improvement

Raghavan Krishnan
Indian Institute of Tropical
Meteorology, Pune
Sp: Monsoon and climate dynamics,
Atmosphere-ocean-land system,
Monsoon hydrological cycle

HONORARY FELLOWS

Manjul Bhargava
Princeton University, Princeton,
USA

C. Jagadish
The Australian National University,
Canberra, Australia

15

In Memoriam
The Academy regrets to place on record the death of the following 17 Fellows and 2
Honorary Fellows during the period April 2016 to March 2017.

MGK Menon
Birth: 28 August 1928
Death: 22 November 2016
Elected: 1964
Council Service: 1968-85; Vice-President: 1971-73; President: 1974-76
Sp: Cosmic Rays, Particle Physics
Prof. Mambillikalathil Govind Kumar Menon served as President of the
Academy from 1974 to 1976. During his presidency, the Academy vastly
increased its scope and engagement with society in general. Soon after he
was elected, he streamlined several of the Academy’s activities: The
fellowship was significantly enlarged to bring in scientists from new and
emerging fields of study. Along with the Council, he evolved guidelines
for the selection of Fellows. He persuaded the Council to induct eminent
scientists such as Salim Ali and Harish-Chandra as Fellows without the
formal nomination process. Menon was also responsible for increasing
the publication of the Academy. He streamlined the publications of
Proceedings A & B as Proceedings A – Mathematical Science, EPS and Chemical
Sciences, and Proceedings B – Plant and Animal Sciences. With the association
of S Dhawan, S Ramaseshan and CNR Rao, he was responsible for the
rapid growth of the publications.
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OTHER FELLOWS DECEASED

Wadia, Noshir Hormusji
Birth: 20 January 1925
Death: 10 April 2016
Elected: 1983
Sp: Clinical Neurology and
Neurosciences

Nakra, Bahadur Chand
Birth: 31 March 1939
Death: 12 April 2016
Elected: 1995
Sp: Vibration Engineering, System
Dynamics and Controls and
Instrumentation, Mechatronics

Bhatt, Mangalore Vivekananda
Birth: 1 February 1924
Death: 19 April 2016
Elected: 1981
Sp: Physical Organic,
Organometallic and Synthetic
Organic Chemistry

Roy Chaudhury, Sailendranath
Birth: 2 March 1923
Death: 19 May 2016
Elected: 1974
Sp: Propulsion, Total Energy,
Agro-based Energy - Bio-Diesel and
Hydrogen Fuel and Integrated Rural
Energy for Rural Development

Sharma, Vijay Kumar
Birth: 29 September 1967
Death: 24 October 2016
Elected: 2012
Sp: Chronobiology, Evolution,
Animal Behaviour
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Chattoo, Bharat Bhushan
Birth: 25 May 1949
Death: 15 November 2016
Elected: 2010
Sp: Biotechnology, Microbial and
Molecular Genetics, Genome
Analysis, Bioprocess Development

Ramamurti, Viswanatha
Birth: 18 September 1938
Death: 19 November 2016
Elected: 2010
Sp: Vibrations, Stress Analysis

Kempanna, Chokkappa
Birth: 16 May 1928
Death: 11 December 2016
Elected: 1978
Sp: Genetics and Plant Breeding

Somayajulu, Bhamidipati
Lakshmidhara Kanakadri
Birth: 5 March 1937
Death: 19 December 2016
Elected: 1980
Sp: Nuclear Oceanography,
Geochemistry and Cosmic Ray
Produced Radioisotopes

Kundu, Anjan
Birth: 24 January 1953
Death: 31 December 2016
Elected: 2015
Sp: Theoretical and Mathematical Physics,
Nonlinear Classical and Quantum Integrable
Systems, Field Models with Topological Charges
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Thathachar, Mandayam
Anandampillai Lakshmi
Birth: 20 May 1939
Death: 7 January 2017
Elected: 1987
Sp: Systems Science, Learning
Algorithm and Pattern Recognition

Vishveshwara, C.V.
Birth: 6 March 1938
Death: 16 January 2017
Elected: 1977
Sp: General Relativity, Relativistic
Astrophysics and Cosmology

Roy, Durga Prasad
Birth: 29 July 1941
Death: 17 March 2017
Elected: 1987
Sp: Particle Physics, Astroparticle
Physics

Sikka, Devraj
Birth: 1 March 1932
Death: 18 March 2017
Elected: 1984
Sp: Monsoon, Tropical and Satellite
Meteorology, Climate Change,
Dynamics of Himalayan Glaciers
and Climate Research

Chowdhury, Mihir
Birth: 15 July 1937
Death: 28 March 2017
Elected: 1977
Sp: Molecular Spectroscopy, Chemical
Reaction dynamics

Santappa, Mushi
Birth: 2 October 1923
Death: 26 April 2017
Elected: 1961
Sp: Photochemistry, Science and
Technology of Leather and Polymer
Chemistry and Industrial Pollution
Control
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HONORARY FELLOWS DECEASED

Zewail, Ahmed Hassan
Birth: 26 February 1946
Death: 2 August 2016
Elected: 2002

Roshko, Anatol
Birth: 15 July 1923
Death: 23 January 2017
Elected: 1994

Strength of the Fellowship
Fellows

Honorary Fellows

1053

56

Elected (Dec. 2016)

27

2

Deceased (2016–2017)

17

1

1063

57

1 April 2016

31 March 2017
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DISTRIBUTION OF FELLOWS

Distribution of the 1063
Fellows across India*

Amritsar
Mohali
SAS Nagar Panchkula
Chandigarh
Dehra Dun
Patiala
Bathinda
Roorkee
Karnal
Meerut
New Delhi Ghaziabad
Gurugram
Noida
Faridabad Aligarh
Agra

Jaipur

Jorhat

Lucknow
Kanpur

Tezpur

Sultanpur

Allahabad

Guwahati

Varanasi

Mohanpur

Gandhinagar

Santiniketan
Ranchi

Bhopal

Ahmedabad

Howrah

Jamshedpur

Indore

Vallabah
Vidyanagar

Durgapur

Kalyani
Kolkata

Kharagpur

Bhavnagar
Cuttack
Khordha
Mumbai

Bhubaneswar

Thane
Pune
Secunderabad
Visakhapatnam

Hyderabad

Kolhapur

Guntur
Sindhudurg

Vadlamudi

Dharwad

Goa

Prasanti Nilayam
Tirupati
Tumkur
Manipal

Bengaluru

Kattankulathur

Magadi Vellore
Mysuru
Coimbatore

Chennai
Kalpakkam

Puducherry
Tiruchirapalli

Palakkad
Karaikudi
Kottayam
Madurai
Thiruvananthapuram

*Another 57 Fellows are from other countries
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ASSOCIATES
The Associateship programme was
initiated by the Academy in 1983 to
identify and encourage promising
young scientists. The Associateship is
tenable for a maximum period of 5
years until the age of 35 or a
minimum period of 3 years.
In 2016, 79 nominations were
received and 17 were selected as
Associates. The Associateship is
effective from 1 July 2016. The online
system for the nomination of
Associateship was implemented on
the lines of the Fellowship.
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NEW ASSOCIATES
(effective July 2016)
MATHEMATICAL SCIENCES

MEDICINE

Yogeshwaran Dhandapani
Indian Statistical Institute,
Bengaluru
Sp: Probability, Stochastic
geometry, Random topology

P. Jayanth Kumar
All India Institute of Medical
Sciences, New Delhi
Sp: Noncoding RNA, Acute
lymphoblastic and myeloid
leukaemias, RNA building proteins

Radhika Ganapathy
Tata Institute of Fundamental
Research, Mumbai
Sp: Representation theory, Number
theory, Algebraic groups

V. K. Prajapati
Central University of Rajasthan,
Kishangarh
Sp: Infection biology, Parasitology,
Chemical biology

PLANT SCIENCES

ANIMAL SCIENCES

Rohini Garg
Shiv Nadar University,
Gautam Buddha Nagar, Greater
Noida
Sp: Plant epigenomics,
Biotechnology, Gene regulation

Samrat Mondol
Wildlife Institute of India,
Dehra Dun
Sp: Molecular ecology, Conservation
genetics, Wildlife endocrinology
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PHYSICS

CHEMISTRY

Subhro Bhattacharjee
International Centre for
Theoretical Sciences, Bengaluru
Sp: Quantum many-body
systems, Quantum magnets,
Topological phases of condensed
matter

Atanu Bhattacharya
Indian Institute of Science,
Bengaluru
Sp: Ultrafast science, Surface
science, Molecular beam
experiments

Sagar Chakraborty
Indian Institute of Technology,
Kanpur
Sp: Nonlinear dynamics,
Turbulence,
Magnetohydrodynamics

Sabyashachi Mishra
Indian Institute of Technology,
Kharagpur
Sp: Theoretical and
computational chemistry,
Enzyme catalysis, Molecular
physics

Ranjit Thapa
SRM Research Institute,
Kattankulathur
Sp: Density functional theory,
Metal-free catalyst, Hydrogen
storage

Jagannath Mondal
TIFR Centre for
Interdisciplinary Sciences,
Hyderabad
Sp: Computational chemistry,
Theoretical chemistry

ENGINEERING
GENERAL BIOLOGY

Swetaprovo Chaudhuri
Indian Institute of Science,
Bengaluru
Sp: Propulsion, Combustion,
Energy

Praveen Kumar
Indian Institute of Science,
Bengaluru
Sp: Mechanical behaviour of
materials, Electromigration,
Microelectronic packages

B. Uday Kumar Reddy
Indian Institute of Science,
Bengaluru
Sp: Compiler optimisation,
High-performance computing,
Automatic parallelisation

Sameena Khan
Translational Health Science
and Technology Institute,
Faridabad
Sp: Structural biology, Cell
biology

EARTH & PLANETARY
SCIENCES

C.T. Dhanya
Indian Institute of Technology,
New Delhi
Sp: Water resources engineering,
Climate change impact
assessment, Hydroclimatological
modelling
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PUBLICATIONS
Among the activities undertaken by the

Academy journals should consider

Academy since 1934, publication of
scientific journals has occupied the pride

submissions that were earlier available on
preprint servers.

of the place. The Academy collaborates
with Current Science Association in
bringing
out
a
fortnightly
interdisciplinary journal Current Science.
The number of journals currently
published by the Academy is eleven,
covering all major disciplines in science
& technology. The Academy is now
considered the single largest science
publisher in the country. Besides regular
journals, special publications of topical
interest are frequently brought out.
In keeping with the current trends in
science publishing, as a first step,
Pramana – Journal of Physics, Journal of
Astrophysics and Astronomy and Journal
of Earth System Science were moved to the
Continuous Article Publishing mode.
In-house style-files are created and
uploaded on the website for the journals
Pramana – Journal of Physics, Sadhana,
Journal of Chemical Sciences, Journal of
Astrophysics and Astronomy, Bulletin of
Materials Science, Proceedings –
Mathematical Sciences, Resonance –
Journal of Science Education.
In the Chief Editors’ Meeting held in 17
February 2017, it was decided that the
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The Academy is harnessing social media
to increase the visibility of its publications
activities. Regular updates are now
available on Facebook and Twitter.
Resonance – Journal of Science Education
featured the following scientists in the
year 2016: B P Radhakrishna, Maria
Sibylla Merian, Hermann Bondi, Kamala
Bhagvat Sohonie, Steven Vogel, William
Rowan Hamilton, Sir Charles Scott
Sherrington, James Nicholas Gray, John
Forbes Nash Jr., Leo Philip Kadanoff,
Lyman Spitzer and Hermann Weyl.
Brochures for all journals were brought
out to promote and popularize the
journals
for
submissions
and
subscriptions within India.
In addition to the eleven journals, the
Academy also publishes a number of
books and reports.
Journal-wise information on papers
submitted for publication, the number of
pages published and circulation figures
of journals for the calendar year 2016 are
given in Tables 1–3 (see pages 97–100).

Journals
All Academy journals are available for free access on the respective journal home
pages (http://www.ias.ac.in/Journals/Overview/). The following graph gives a comparison
of article downloads from the Academy site and those from Springer’s site:

114358

Bull. Mat. Sci.
J. Astrophys. Astron.

59761
15747
17113
77858

J. Biosci

97405

J. Chem. Sci.

63865
27691
48542
49608

J. Genetics

137670

Pramana

76796
53877
14856
56406

Resonance
Sadhana

Springer

55722

J. Earth Sys. Sci.

Proc. Math. Sci.

IASc

63904

115547
65086
37643

EDITOR OF PUBLICATIONS

ASSOCIATE EDITOR OF
PUBLICATIONS

Amitabh Joshi
Jawaharlal Nehru Centre for
Advanced Scientific Research,
Bengaluru

Durgadas P. Kasbekar
Centre for DNA Fingerprinting
and Diagnostics,
Hyderabad
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JOURNALS PUBLISHED BY THE ACADEMY

Bulletin of Materials Science
http://www.ias.ac.in/Journals/Bulletin_of_Materials_Science/
Chief Editor: G U Kulkarni,
Centre for Nano and Soft Matter Science, Bengaluru

Current Science
(in association with Current Science Association)
http://www.currentscience.ac.in/
Chief Editor: R. Srinivasan,
Current Science Association

Journal of Astrophysics & Astronomy
http://www.ias.ac.in/Journals/
Journal_of_Astrophysics_and_Astronomy/
Chief Editor: Ram Sagar,
Indian Institute of Astrophysics, Bengaluru

Journal of Biosciences
http://www.ias.ac.in/Journals/Journal_of_Biosciences/
Chief Editor: B Jagadeeshwar Rao,
Tata Institute of Fundamental Research, Mumbai

Journal of Chemical Sciences
http://www.ias.ac.in/Journals/Journal_of_Chemical_Sciences/
Chief Editor: N Periasamy,
Indian Academy of Sciences, Bengaluru
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Journal of Earth System Science
http://www.ias.ac.in/Journals/Journal_of_Earth_System_
Science/
Chief Editor: N V Chalapathi Rao,
Banaras Hindu University, Varanasi

Journal of Genetics
http://www.ias.ac.in/Journals/Journal_of_Genetics/
Chief Editor: Rajiva Raman,
Banaras Hindu University, Varanasi

Pramana – Journal of Physics
http://www.ias.ac.in/Journals/Pramana_Journal_of_Physics/
Chief Editor: Umesh V Waghmare,
Jawaharlal Nehru Centre for Advanced Scientific
Research, Bengaluru

Proceedings – Mathematical Sciences
http://www.ias.ac.in/Journals/
Proceedings_Mathematical_Sciences/
Chief Editor: B V Rajarama Bhat,
Indian Statistical Institute, Bengaluru

Resonance – Journal of Science Education
http://www.ias.ac.in/Journals/
Resonance_Journal_of_Science_Education/
Chief Editor: Rajaram Nityananda,
Azim Premji University, Bengaluru

Sadhana
– Academy Proceedings in Engineering Sciences
http://www.ias.ac.in/Journals/Sadhana/
Chief Editor: N Viswanadham,
Indian Institute of Science, Bengaluru
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Special Issues of Journals

Theme Issue on Higgs Physics
Editor: Debajyoti Choudhury
Pramana – Journal of Physics
Volume 87, Issue 3, September 2016
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With the discovery of a 125 GeV
resonance by the ATLAS and CMS

data. This is of particular relevance, on the
one hand, in deciding whether the

collaborations at the Large Hadron
Colliders, a new era in High Energy

remaining ‘discrepancies’ in the Higgs
observations are of any importance and,

Physics has begun. While the particle
seems to have properties very close to

on the other hand, in understanding
possible post-Higgs signals such as the

what the Standard Model (SM) predicts,
it is still to be ascertained beyond any

purported excess in the γγ final state at
750 GeV, reported in December 2015.

reasonable doubt, that this is indeed the
case. In light of all the results from the

Another important question that haunts
the community of particle physicists now

LHC so far, it is not easy to answer
whether the SM is all that there is to

is the following: if the discovery is indeed
that of the SM Higgs, what keeps it light

physics at the TeV scale or does the new
discovery bring, along with it, some hints

and protected from large quantum
corrections? Apart from Supersymmetry,

of new physics beyond the SM? The first
step of answering this question would be

does there exist a natural resolution of the
hierarchy problem? Or are extensions that

to re-examine not only the Higgs
discovery analysis (not limiting ourselves

may not seem as natural sufficient?
Equally valid is another query: if the

to the γγ and ZZ channels), but also
consider how sensitive the conclusions

discovered particle is only approximately
the SM Higgs, then is the electroweak

may be to the (model) assumptions that,
inherently, are part of any such

breaking mechanism driven by an
extended scalar sector? This question

deciphering of complex experimental

assumes particular significance in the

context of the aforementioned excess at
750 GeV. Is new physics (at the few TeV

questions raised in the preface. And,
finally, what does this discovery (and/or

scale), then, well-approximated by a
simple two- Higgs doublet model or

the theoretical explorations associated
with it) address other questions related

should more elaborate structures such as
the minimal supersymmetric SM be

to symmetry breaking, whether it is the
understanding of the QCD vacuum or the

considered? Should the pursuit of
understanding physics at higher energy

resolution of the puzzle related to the
observed baryon asymmetry in the

scales be guided by notions of symmetry
and/or a more fundamental construct or

Universe? This special issue is a collection
of reviews on the state of the field, which

is the more agnostic frame of effective
theories that allow the exploration of the

examine some of these questions and, in
attempting to answer them, raises other

unknown in small steps sufficient? This,
again, could be related to the very first

intriguing ones.

Special Issue on Chemical Bonding
Editors: Eluvathingal D. Jemmis,
Elangannan Arunan and V. Subramanian
Journal of Chemical Sciences
Volume 128, Issue 10, October 2016.

This special issue of the Journal of
th

‘noble gases’ led Lewis to propose the

Chemical Sciences celebrates the 100 year
of the ‘electron pair bond’ proposed by

covalent bond, it did not take long for
chemists to realize that noble gases can

G. N. Lewis.

form bonds with other elements, under
appropriate conditions. Hydrogen

This issue has articles on all types of
bonds, not limited to the ‘covalent bond’
proposed by Lewis and named so by
Langmuir. It covers the bond between
noble gases and noble metals in an article
by Ghara, Pan, Deb, Kumar, Sarkar and
Chattaraj. Though the inertness of the

bonding is discussed in articles by
Banerjee, Bhattacharya and Chakraborti;
Karir, Fathima and Viswanathan; and
Shahi and Arunan. Pavan and Guru Row
discuss Cl•••Cl and Cl•••Br halogen
bonds in the crystal structure of 4-bromo-
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2-chlorobenzoic acid. Shukla and Chopra
discuss the substitution effect on S•••F

of Ti doping in Al(BH 4 ) 3 on the
dehydrogenation reactions. Jemmis and

chalcogen bond. Dhindhwal and
Sathyamurthy describe the effect of

Priyakumari discuss bonding in
hypervalent oligo-sulfuranes. Sasmal,

hydration on cation-π interactions
between benzene and various cations.

Talukdar, Nayak, Vaval and Pal discuss
the hyperfine structure constants in small

Coordinate bonding is discussed in
articles by Kathooria, Arfeen, Bankar and

molecules and these reflect the nature of
bonding in these molecules. Gadre and

Bhartam, and Velmurugan, Rajeshkumar
and Rajaraman. Bonding properties on

Kumar; Bijina and Suresh; and Vinodh
Kumar, Raghavendra and Subramanian

high energy solids under high pressure
are discussed in the article by

discuss the importance of electrostatic
potential/electron density topology in

Vaitheeswaran, Yedukondalu and
Abraham. Lithium adsorption on

understanding various types of bonding.

monolayers of carbonaceous materials is
discussed by Panigrahi, Umadevi and
Narahari Sastry. Choudhuri, Mahata,
Rawat and Pathak discuss the effect

The articles in this special issue
demonstrate the variety in bonding and
the many ways, both experimental and
theoretical, of investigating them.

Science with the Square Kilometre Array:
An Indian Perspective
Editors: Tirthankar Roy Choudhury and
Yashwant Gupta
Journal of Astrophysics & Astronomy
Volume 37, Issue 4, December 2016
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The Square Kilometre Array (SKA) is one
of the most prominent and ambitious of

first phase, SKA1, is in the design phase,
and is expected to be operational by 2022.

the next-generation radio astronomy
facilities. It is so large that planning,

Indian scientists are looking to enhance
their scientific contribution to SKA, and

designing and building SKA required the
international collaborations of ten

also to build a base of astronomers that
will be prepared to use the facility when

countries, India being one of them. The

it becomes ready. The initiatives in

different areas are coordinated by the SKA
India Science Working Groups (SWGs).

appropriate KSPs of interest. The first task
along these lines was to prepare a set of

The Indian SWG is instrumental in
creating awareness related to the SKA

articles highlighting the science areas
which Indian scientists are interested in,

within the Indian scientific community
by organizing talks, workshops,

and also to provide initial plans for what
they would want to do with the SKA. This

meetings, etc.

special issue is essentially a collection of
articles covering a wide range of areas

The international community developed
the so-called ‘Key Science Projects’ (KSPs),
i.e. large scale collaborative projects
addressing key scientific questions. Indian
astronomers, too, are looking to build up
their science cases so that they are in a
position to play significant roles in the

being explored by the SKA international
community. This provides a clear
direction, both to the international as well
as the Indian community, regarding SKArelated areas of current interest within
India.

The Ooty Radio Telescope
Editors: Jayaram N. Chengalur and Somnath
Bharadwaj
Journal of Astrophysics & Astronomy
Volume 38, Issue 1, March 2017

Around half a century ago the Radio

observational

Astronomy Group at TIFR, under the
leadership of Prof. Govind Swarup,

recombination lines and the interstellar
medium as well as the inner heliosphere.

embarked on an ambitious project to
build a radio telescope at Ooty. This 530-

The Ooty Radio Telescope (ORT)
continues to be in regular operation and

m-long and 30-m-wide cylindrical
parabolic reflector had a unique design

is currently being used for space weather
studies as well as pulsar observations.

that allowed it to track a source in the sky
with a single rotation of the telescope
along the long axis of the cylinder. In these
four decades, several very significant
scientific discoveries were made in

cosmology,

pulsars,

The ORT is currently undergoing a major
upgrade to its receiver chain, which will
result in a new system called the Ooty
Wide Field Array (OWFA). The OWFA is
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designed to function as a 264-element
interferometric array, and to provide a

open other avenues of research
particularly in the newly emerging areas

significantly larger instantaneous
bandwidth as well as field-of-view

of 21-cm intensity mapping and studies
of transient radio sources. Articles in a

compared to the legacy ORT receiver
system. In addition to significantly

Special Section of the March 2017 issue
present the scientific motivation, design

enhancing the capabilities for heliospheric
studies, this upgrade is also expected to

and expected capabilities of this
upcoming instrument.

Books

A Life in Science, authored by CNR Rao,
and co-published by Penguin India,
captures his long academic journey
spanning 65 years and his career in
Science. He mentions several of his heroes
in Science and how they have been a
constant source of inspiration to him.

The lives of men and women who achieve great distinction
in science, literature or art hold a great fascination for the
general public.
The Academy has brought out a second updated edition
of A. Jayaraman’s C V Raman – A Memoir. Jayaraman had
the opportunity to interact with Raman on almost daily
basis and observe his scientific style, philosophy and
motivations. This is an authoritative biography of the most
unique scientific personality of modern India, written with
genuine understanding and admiration but with critical
judgment and honesty which do not avoid the discussion
of the all too human limitations of a great man.
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To create awareness among students and teachers on
a wide range of topics, the Academy has now brought
together a number of pedagogical articles on Linear
Algebra and Analysis. These articles, reproduced
from Resonance along with a couple of new articles
by Rajendra Bhatia are being presented as the latest
Masterclass series of e-books (print editions are
available on demand as well).
The book is available in digital format and is housed
on the Academy website (available at http://
w w w. i a s . a c . i n / p u b l i c / R e s o u rc e s / O t h e r _
Publications/e-Publications/002/Linear_Algebra.pdf).
This book will assist both the students and the experts
as a handbook to acquire a sound knowledge in the
area of Linear Algebra and Analysis.

Capacity Building Workshop
In an effort towards capacity-building of

acquaint the staff with the latest advances

the publication staff of the Academy, an
in-house training programme on Latex

in the academic publishing industry.

was held during February–March 2016.
An in-house copy editing training
programme was also organized in June
2016.

Surabhi Shukla, Senior Publisher, Taylor
& Francis, introduced the workshop with
her talk ‘The world is changing for the
researcher; what can we do?’ She spoke
mainly of the challenges faced by

In association with Elsevier, a workshop
on the ‘Current Trends in Journal

researchers in the digital age and the
opportunities a publisher can seize in such

Publishing’ was held for the Bengalurubased Chief Editors, Associate Editors and

a scenario for its growth. Sameer Gupta
spoke on Continuous Article Publishing,

the publication staff of the Academy on
the 23 June 2016, at the Academy

comparing and contrasting it with the
existing print technology while discussing

auditorium. The workshop was an
interactive session meant, primarily, to

its various advantages. He also discussed
about the use of e-proofing tool by author
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and journal office and the use of
multimedia to make an article interesting

Manish Uniyal, Marketing Manager for
Research Solutions, discussed SCOPUS

to attract readers. There was also a live
demonstration of MENDELEY – a

– a database of peer-reviewed literature,
its range of contents and how it can help

reference manager tool, by V.
Gopakumar, Chief Librarian, Goa

researchers, authors and editors. He also
highlighted the importance of metrics for

University, who also spoke of its various
merits.

scholars and therefore the necessity of
making content widely available and
easily accessible.

Promotional Activity
As part of promotion of the journals, the Academy participated and showcased its
journals at the following conferences and also awarded two best poster prizes:
1. 34th Annual Meeting of the
Astronomical Society of India (ASI)
held at Srinagar, 10–13 May 2016
2. International

Conference

3–7 January 2017
on

6. MRSI Symposium 2017 held at Indian

Advancements in Automation,
Robotics and Sensing 2016, held at

Institute of Technology, Mumbai, 13–
15 February 2017

PSG College of Technology,
Coimbatore, 23–24 June 2016
3. The CRSI meeting held at North Bengal
University, Siliguri, 13–16 July 2016.
4. Recent Advances in Operator Theory
and Operator Algebras held at Indian
Statistical Institute, Bengaluru, 13–22
December 2016
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5. Indian Science Congress 2017 held at
Sri Venkateswara University, Tirupati,

7. 35 th Annual Meeting of the
Astronomical Society of India (ASI)
held at Birla Institute of Scientific
Research, Jaipur, 6–10 March 2017

Skill Enhancement
In order to promote skill enhancement of the Academy staff members, selected staff
members were deputed to attend the following workshops:
1. NIAS-DST Training Programme on
“Science Technology and Innovation
Policy’’ held at NIAS, Bengaluru, 13–
24 March 2017

2. National Workshop on Science Films
organized by Vigyan Prasar and NIAS,
Bengaluru, 28–30 March 2017
3. Science Writing Workshop at IASc,
Bengaluru, 3–8 April 2017
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REPOSITORY
OF SCIENTIFIC PUBLICATIONS
OF ACADEMY

FELLOWS

In 2009 and 2010 the Indian Academy of Sciences set up a repository of publications
of its Fellows. This is a collection of metadata records of Fellows' publications, of both
its present and deceased Fellows.
During the year 2016–2017, the number of records (publications) added was 2,425.
Of these, 257 have full text. The total number of records with full text at the end of
the period 2016–2017 was 21,145 out of 95,317 total records.
The Repository is at http://repository.ias.ac.in.
Repository content can be viewed by year, by
subject (sectional name), and by Fellow name
(names as in the Academy Year Book).

38

DISCUSSION
MEETING
Foundations of Biology
Orange County Resort, Coorg, 23–26 February 2016
A Discussion Meeting on “Foundations of
Biology” (the fourth in the series),
supported by the Indian Academy of
Sciences, Bengaluru, and organized by L.
S. Shashidhara, A. Joshi and S. Dey, was
held between 23–26 February 2017 at
Orange County, Coorg. This meeting
involved some focused seed-talks (one or
two per session) and free-ranging
discussions on foundational topics in
biology, especially those relevant to
ecology and evolution. This meeting was
attended by 22 participants from
universities and research institutes across
the country, including ecologists,
evolutionary biologists, psychologists,
geneticists, molecular biologists and
physicists. The meeting consisted of 4
themed sessions, with 9 speakers:
Sandeep Krishna, B. J. Rao, Analabha
Basu, Sumanta Bagchi, Mahesh Sankaran,

Deepak Barua, Amitabh Joshi, T. N. C.
Vidya and Sutirth Dey. Topics covered
included the role of models and theory
in biology; the use of concepts from
physics in understanding biological
systems at cellular, organismal and
populational levels; the use of genomic
data to infer human history and dispersal;
climate change and eco-evolutionary
dynamics in plant communities and
ecosystems; and re-examining the
conceptual foundations of evolutionary
theory with an intent to unify
microevolution, macroevolution and
evolutionary developmental biology. The
fifth session was an open session for
discussion and synthesis. The meeting
saw very animated and in-depth
discussion and debate on these important
foundational topics in biology and was
extremely stimulating intellectually.
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MID-YEAR
MEETING
The 27th Mid-Year Meeting of
the Indian Academy of

1 JULY 2016 (FRIDAY)
SPECIAL LECTURE
Dipankar Bhattacharya, IUCAA, Pune
The ASTROSAT mission

Sciences was held from 1st to
2nd July 2016 at the Indian

LECTURES BY FELLOWS/
ASSOCIATES

Institute
of
Science,
Bengaluru. The programme

P B Sunil Kumar, IIT, Chennai
Mechanisms governing shape changes in
biological membranes

of lectures held at this
meeting is as follows:

T Punniyamurthy, IIT, Guwahati
Carbon–carbon and carbon–heteroatom
bonds formation and their application for
medicinally significant heterocycles
K N Uma, VSSC, Thiruvananthapuram
Tropical mesoscale convective systems and
associated dynamics
Suman Chakraborty, IIT, Kharagpur
Liquid water may stick on hydrophobic
surfaces
Mahak Sharma, IISER, Mohali
Molecular mechanisms regulating
endosome–lysosome tethering and fusion
Shantanu Chowdhury, IGIB, Delhi
Knotty DNA: Another dimension to gene
regulation
Debashish Goswami, ISI, Kolkata
Quantum group symmetry of classical and
noncommutative geometry
Kanishka Biswas, JNCASR, Bengaluru
Origin of ultra-low thermal conductivity in
complex chalcogenides: Effect of lone pair,
anharmonic rattling and bonding
asymmetry
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2 JULY 2016 (SATURDAY)
SYMPOSIUM ON
‘GRAVITATIONAL WAVES’
Tarun Souradeep, IUCAA, Pune
Introduction
Bala Iyer, ICTS, Bengaluru
From prediction to detection: Highlights
of the fascinating history of gravitational
waves
Sukanta Bose, IUCAA, Pune
In the era of gravitational wave
astronomy
CS Unnikrishnan, TIFR, Mumbai
Interferometric gravitational wave
detectors: Challenges
P Ajith, ICTS, Bengaluru
Testing general relativity using
gravitational-wave observations

SPECIAL LECTURE
K N Ganeshaiah, UAS, GKVK,
Bengaluru
Feeling the ‘Pulses’ for protein
revolution

LECTURES BY FELLOWS/
ASSOCIATES
Amalendu Krishna, TIFR, Mumbai
Algebraic K-theory and algebraic cycles
Saman Habib, CDRI, Lucknow
A relict organelle that changed the way
we thought of malaria
R Prabhu, IIT, Patna
A glimpse into quantum information
science

Varun Bhalerao, IUCAA, Pune
Multi-messenger astronomy with
gravitational waves

Subhra Chakraborty, NIPGR, New
DelhiUnderstanding biomolecular
networks modulating nutrient response
and immunity in plants

PUBLIC LECTURE

Sunil Kumar Singh, PRL,
Ahmedabad
Biogeochemistry of trace elements and
isotopes in the Indian Ocean

Pratap Bhanu Mehta, Centre for
Policy Research, New Delhi
Two Ideas of India

K V Venkatesh, IIT, Mumbai
Systems engineering perspective of
human metabolism: A multi-scale model
for disease analysis
D S Pandey, BHU, Varanasi
Aggregation induced emission: Optical
and morphological insights
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D Bhattacharya

Dipankar Bhattacharya (IUCAA, Pune)
in his special lecture on ‘The ASTROSAT
Mission’ said that AstroSat is a multiwavelength astronomy mission on an IRSclass satellite in a 650-km, near-equatorial
orbit with 6-degree inclination and period
of 98 minutes, launched on 28th
September 2015, the culmination of an
effort spanning two decades of multiinstitutional collaboration. Some of the
key strengths of the AstroSat design, he
said, are the detailed imaging of nearby
galaxies at ultraviolet bands, individual
photon recording and hard X-ray
polarization. He added that it is an
excellent tool to study new-born stars and
remnants of stellar death. He concluded
his interesting talk by listing out the wide
range of issues that AstroSat has started
to address such as the measurement of
mass and radius of neutron stars and
black holes; probing of accretion in strong
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gravity in order to test the theories of
gravity; measurement of the strength and
geometry of magnetic fields of compact
objects; exploration of the seismology of
compact stars and accretion flows;
investigation of the process of star
formation in the recent universe; study
the emission process in quasars; and
measurement of the polarisation of high
energy X-rays in order to reveal the
mechanism of GRB prompt emissions.

For a nation that is largely vegetarian, the
body’s demand for proteins needs to be
met with plant sources. The first wave of
the Green Revolution in India may have
appeased our physical huger but it did
nothing for our nutritional hunger, said
K N Ganeshaiah (UAS, GKVK,
Bengaluru), in the introduction of his
special lecture, ‘Feeling the ‘Pulses’ for
protein revolution’. This lecture, in
KN Ganeshaiah

commemoration of the International Year
of Pulses, focused on the need for our
nation to pay greater attention to proteinyielding pulse crops, so as to meet the
nutritional demand of our bodies.
The first Green Revolution was a starch
revolution. He brought to the attention
of the audience that while there existed
an All India Coordinated Research Project
(AICRP) for each cereal such as rice,
wheat, maize, sorghum, and even minor
millets, more than a dozen pulses were
clubbed under a single AICRP. There is a
general misconception that pulses have a
lower yield potential. It is for this reason,
he asserted, that farming of pulses has not
been given its due importance – either by
farmers or by researchers.

minoritarianism, or diversity vs.
singularity. People tend to place
themselves on either side of this
ideological divide. However, the real
contrast that exists, according to Mehta,
is of imagining India either as a federation
of communities, or as a new zone of
individual freedom; the primary unit of
analysis in the first case being
communities while in the second case,
individuals.
PB Mehta

Explaining the work from his lab,
Ganeshaiah showed how one can achieve
a much greater seed yield. The second
Green Revolution, when it occurs, will be
with pulses – for their untapped potential,
high protein content and nutritional
prominence, claimed Ganeshaiah, which
is what we should, as a nation, strive
towards.

Pratap Bhanu Mehta’s (Centre for
Policy Research, New Delhi) public
lecture on the ‘Two ideas of India’ was a
discourse on the sociological standing of
current day India. The ‘idea of India’ is a
term that is used quite often. There exists
a sense that there are two different ideas
at stake for India, often centered on three
axes – it may be secularism vs.
communalism, majoritarian-ism vs.

The concept of the zone of individual
freedom is not as popular as it should be;
it is often said that a liberal individual is a
western construct not suited to India’s
diversity. One should not succumb to that
argument, which is incredibly ridiculous,
argues Mehta. We are currently in a
peculiar situation where our identities are
compulsive and inescapable – it is not for
us to decide who we want to be. Religion,
caste, etc., have become a necessary part
of our identity that is forced upon us.

43

Ideally, in a liberal society, one would hope
that as a citizen, one is offered the biggest
human dignity of being able to define
oneself.

T Souradeep

He spoke of the concept of tolerance that
exists between different communities and
ethnic groups, as long as each of them
have their own space and stay in that
space. This, however, does not capture
new challenges of tolerance which is
wearing away, giving way to acrimony at
social and political levels.
With this, he left the audience with a new
outlook of the social scenario in India.

SYMPOSIUM ON
‘GRAVITATIONAL WAVES’
The recent discovery of gravitational
waves, hailed as one of the most crucial
discoveries of all times, has begun a new
scientific frontier of understanding the
universe. One of the major attractions of
the 27th Mid-Year Meeting of the
Academy was a special symposium on
‘Gravitational Waves’. The session saw
the participation of experts involved in the
LIGO and VIRGO projects from IUCAA,
Pune, and ICTS, Bengaluru, who
presented various aspects of gravitational
waves including the LIGO experiment
and the upcoming LIGO project in India.
The symposium also elaborated on the
importance and applications of the
discovery of gravitational waves along
with the technological challenges. The
highlights of the symposium are as
follows:
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Tarun Souradeep (IUCAA, Pune)
presented the introductory remarks and
spoke on ‘Beyond first discoveries with
LIGO-India’. Elaborating on the
discovery of gravitational waves, he
acknowledged the participation of over
60 Indian researchers in the International
LIGO Science Collaboration and
described in detail the geographic and
demographic advantages India has in the
context of detection and study of
gravitational waves. It is expected that
LIGO-India will provide the largest
baseline covering 12,000 km and, in joint
operation with the existing US based
LIGO detectors, will increase the skylocalization tremendously. Giving an
overall view of the proposed global
network of gravitational waves
observatories, he also provided a glimpse
into the engineering concept design of
LIGO-India at one of the shortlisted sites
in India.

B Iyer

Bala Iyer (ICTS, Bengaluru), representing
the Indian Initiative in Gravitational-wave
Observations (IndIGO), presented the
fascinating history of discovery of
gravitational waves in his lecture ‘From
prediction to detection: Highlights of the
fascinating history of gravitational waves’.
Tracing the arduous journey of the
detection of gravitational waves from the
Newtonian and Post-Newtonian era to
Einstein’s theory of general relativity, the
speaker described how the advent of
relativistic astrophysics followed by the
measurement of physical properties of
gravitational waves, development of
technologies like Laser Interferometers
and finally the discovery of binary
pulsar 1913+16 in 1974, has been
consequential to the confirmation and
direct detection of gravitational waves.
The quest for gravitational waves began
with analysing their physical effects as
determined by the equation of geodesic
deviation.
The
detection
of
gravitational waves can actually be
traced back to the development of laser
interferometry in 1963 and has slowly

paved the way for the large and growing
pool of sophisticated computational
resources, and demands the development
of more intense data analysis
infrastructure and robust numerical
simulation models.

Sukanta Bose (IUCAA, Pune) spoke on
the title ‘In the era of gravitational wave
astronomy’. The talk summarized the
nature of gravitational waves recently
detected and characterized by LIGO
which originated from a binary black hole
merger 1.3 billion years ago. According
to Bose, detecting gravitational waves is
expected to remain a low signal-to-noise
ratio challenge at least for the time being.
The talk also demonstrated the extraction
of gravitational wave signals from the
noise by the Hanford and Livingston
detectors and elaborated on the science
of ‘detector characterization’. The talk
stressed on the importance of
understanding the noise in LIGO detector
and learning to differentiate between
S Bose
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CS Unnikrishnan

astrophysical signals and terrestrial noise.
Detection of gravitational waves opens up
challenging and exciting new avenues of
studies such as coincidences of
gravitational and electromagnetic waves,
circum-merger environments and
primordial black holes as components of
dark matter, he added.

noise and ambient disturbances.
Fluctuating momentum transfer from
light to the mirrors and thermal noise
arising from the coating of the devices are
also known to affect sensitivity. The talk
elaborated on the technologies required
to achieve such precision and sensitivity
which includes lasers, optics, vibration
isolation along with cleaning and
contamination control.

P Ajith (ICTS, Bengaluru) 100 years after
its prediction, Albert Einstein’s general
theory of relativity, one of the
fundamental achievements of 20th
century physics, stands to be tested with
the confident detection of two
gravitational waves. This was the focus of
the talk entitled ‘Testing the general
relativity using gravitational wave
observations’. The speaker spoke about
how the gravitational wave signals
detected by the two detectors are
P Ajith

CS Unnikrishnan (TIFR, Mumbai)
described the technological challenges
associated with the detection of
gravitational waves in his talk
‘Interferometric gravitational wave
detectors: Challenges’. Detection of
gravitational waves involves tremendous
conceptual and technological challenges.
The Michelson interferometer has
emerged as a fundamental tool for precise
detection of gravitational waves. Despite
this, ‘fringe splitting’ has been observed
as a general drawback which might
compromise sensitivity and requires
meticulous design and tuning to isolate
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consistent with that expected and
predicted from the merger of two black
holes. This offers the first opportunity to
test Einstein’s theory in the highly
relativistic regime of extreme gravity and
velocities. Intricate details of how the
discovery has facilitated the testing of
post-Newtonian theory of gravity by
modelling the dynamics and waveforms
using perturbative expansions were
discussed. The talk demonstrated that the
signals obtained by the detectors are
consistent with the predicted in-spiral,
merger and ring-down stages of the
binary black hole system.
V Bhalerao
The tests have also thrown up
evidence of constraints on the
mass of the graviton due to
lack of dispersion. The talk
took a stock of future
prospects of the discovery of
gravitational waves in the
context of testing general
relativity such as testing the
no-hair
theorem
and
evidence of missing energy
during merger of black holes
and stressed on the need of
more precise technology to
conduct the studies.

Varun Bhalerao (IUCAA, Pune) spoke
on ‘Multi-messenger astronomy with
gravitational waves’ and addressed the
crucial question ‘Did the merger of black
holes emit something visible’?
Electromagnetic emissions are known to
carry complementary information such
as precise location, nucleosynthesis and

ejecta properties, which along with
gravitational waves, can provide a
complete astrophysical picture and
enhance our understanding of the
universe. The talk centered on the need
of detecting the electromagnetic
counterparts of gravitational waves and
the Indian contributions towards the
same. Bhalerao spoke about how the
CZTI module of India’s AstroSat has been
aiding the detection of electromagnetic
counterparts, acting as a wide angle
monitor with a median area 190 sq. cm
for 29% of the sky. CZTI observed 30%

of the localization of the detected gravity
wave and has placed strong upper limits
on an X-ray counterpart. The speaker also
stressed on the need of highly coordinated ground-based global research,
automated telescopes, specialized
instruments and programs and that of a
dedicated network of satellite to follow up
gravitational wave sources. The speaker
drew attention to the existing and
upcoming Indian facilities like Devasthal
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telescope, Indian ten-meter class
telescope, Thirty Meter Telescope, and
other partner programs and the role they
are likely to play in the coming days in
expanding this horizons of astrophysics.

shapes. He illustrated this using phase
diagrams of changes in steady state shapes
of naturally emerging vesicles, in
response to non-equilibrium curvature
remodeling events, such as tubes and
discs – shapes that cell organelles are most
frequently found to conform to.

LECTURES BY FELLOWS/
ASSOCIATES
P B Sunil Kumar (IIT, Chennai) spoke
on the ‘Mechanisms governing shape
changes in biological membranes’. In this
talk he introduced the audience to
biophysical perspective of membrane
dynamics. Biological membranes that
surround cells and sub-cellular organelles
are highly conserved across species – not
only qualitatively, but also quantitatively
(i.e. with respect to double membrane
spacing, thickness, etc.). These
membranes are subjected to a constant
flux of molecules that traverse across the
bilayer, and also fission/fusion events, all
through which the morphological
changes that membrane undergoes
remains highly conserved, following
which it unfailingly restores its
architecture.
Kumar’s talk acquainted the audience
with the underlying physical principles
that govern morphogenesis in biomembranes. He also described the
computational simulation approaches he
uses to study membrane remodelling,
curvature fluctuations (caused by the
binding and unbinding kinetics of
proteins associated with bio-membranes)
and the dynamics of fission–fusion
events, which regulate cell membrane
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T Punniyamurthy (IIT, Guwahati) spoke
on ‘Carbon–carbon and carbon–
heteroatom bonds formation and their
application for medicinally significant
heterocycles’. He touched upon carbon–
carbon and carbon–heteroatom bonds
formation,
cross-dehydrogenative
coupling, directed C-H activation. He also
presented examples of biologically
important Benzofuzed Azoles and
methods of Benzofuzed Azoles synthesis
along with the drawbacks and
advantages. He explained his team’s
contribution to the development of novel
strategies for the construction of carbon–
carbon and carbon–heteroatom bonds
formation and their applications in
medicinal and biological sciences.

The ‘Young Scientist’ award winner
K N Uma (VSSC, Thiruvananthapuram)
presented interesting information on
‘Tropical mesoscale convective systems
and their associated dynamics’. She spoke
of the evolution and the internal structure,
dynamics and physics of TMCS (Tropical
Mesoscale Convective Systems) during
different phases of monsoon, the role of
convection in controlling the stratospheric
water vapour over global monsoon

regions, the impact of synaptic-scale
convection in stratospheric intrusion of
ozone and convection-generated gravity
waves. She touched upon the
characteristics of convection, active and
break phase of monsoon, obstacle effect
and global monsoons.

Suman Chakraborty (IIT, Kharagpur)
delivered a talk on ‘Liquid water may
stick on hydrophobic surfaces’. The
general perception that on a wetting
surface (hydrophilic), liquid water is
believed to adhere to the surface causing
multilayer sticking. Whereas, on a nonwetting surface (hydrophobic), water is
believed to glide across the surface leading
to slip. He demonstrated that the
relationship between intrinsic wettability
and stick/slip is not obvious.
Furthermore, he summarised, a
hydrophobic surface is not synonymous
with slip and neither a hydrophilic surface
means sticking of water. He explained the
effect of salt concentration on slip over
hydrophobic surfaces using the example
of a game of land and water (known as
Kumir Danga in Bangla). Besides some
theoretical perspectives, he summarised
that wettability can be a dynamic
parameter that can be altered without
altering the chemical composition of the
surface.

Mahak Sharma (IISER, Mohali) spoke
about ‘Molecular mechanisms regulating
endosome–lysosome tethering and
fusion’. Lysosomes are responsible for

receiving, degrading and recycling
macromolecules
derived
from
endocytosis, phagocytosis and autophagy.
Sharma discussed recent studies on the
role of Arl8b, a member of the Arl (Arflike) family of small GTPases, in
regulating lysosomal trafficking and
endosome–lysosome fusion. The focus of
her talk was interaction of the HOmotypic
fusion and Protein Sorting (HOPS)
complex with the GTP-bound Arl8b,
particularly via the hVps41 subunit.
Studies of molecular regulations of
endosome-lysosome tethering and fusion
can not only shed light on salmonellamediated pathogenesis but also on other
medically significant biological processes,
where the lysosome plays an important
role, such as bone resorption, MHC IIAg
complex
formation,
ECM
degradation, etc.

What makes the DNA ‘readable’ is the fact
that it is a stretch of nucleotide sequence
that serves as a code for transcription,
possibly ensuing translations and even
binding of various DNA-binding proteins
including transcription factors. But what
if the sequence is no longer readable and
the long stretch of DNA strands knots
itself up? In his talk ‘Knotty DNA:
Another dimension to gene regulation’,
Shantanu Chowdhury (IGIB, New
Delhi) offered a glimpse of his work in
the context of secondary structures in
DNA as important elements of gene
regulation.
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Debashish Goswami (ISI, Kolkata)
spoke on ‘Quantum group symmetry of
classical and noncommutative geometry’.
Quantum groups are generalizations of
groups which naturally appear as
symmetry objects in various branches of
mathematics and physics. After briefly
introducing C* algebraic compact
quantum groups and their co-action the
speaker explained quantum groups and
quantum isometry groups, and gave a
few noncommutative examples. He
discussed quantum group actions on
classical spaces and its application.

Kanishka Biswas (JNCASR, Bengaluru)
presented his talk titled ‘Origin of ultralow thermal conductivity in complex
chalcogenides. He touched upon
chemical aspects of topological insulators
and thermoelectrics. He explained Peltier
effect, Seebeck effect and the importance
of thermoelectrics. He concluded that,
low thermal conductivity can be achieved
by phonon scattering through
intergrowth nanostructures, lonepairinduced bond anharmonicity, and
anharmonic rattling modes/bonding
asymmetry.

The Ramanujan prize winner, Amalendu
Krishna (TIFR, Mumbai) delivered his
talk on ‘Grothendieck Riemann–Roch
theorem:
Reminiscences
and
generalizations’. The work of Riemann
and Roch and the generalizations were
discussed. He stated Grothendieck
Riemann–Roch
theorem
and
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Grothendieck’s discovery of the group of
cycles on an algebraic variety are called
the Chow groups. He then elaborated on
Euler characteristic of vector bundles and
Quillen’s K-theory along with Bloch’s
discovery of motivic cohomology.
Touching upon Bloch’s Riemann-Roch,
Equivariant K-theory and Riemann-Roch
for equivariant K-theory. He showed that
the Riemann-Roch theorem of
Grothendieck and Bloch could be
generalized for varieties with group action
as well. Finally, he made some remarks
on the most recent generalization of
Riemann-Roch theorem.

Armed with an atypical organelle that it
inherited from an algal ancestor following
a secondary endosymbiotic event, the
malarial parasite, plasmodium, has
captured the attention of many. In her talk
‘A relict organelle that changed the way
we thought of malaria,’ Saman Habib
(CDRI, Lucknow) introduced the
audience to the significance of this
heirloom component for the parasite, and
how it is an extremely enticing target
when it comes to designing antimalarial
drugs.
The apicoplast – a four-membrane, nonphotosynthetic plastid found in
plasmodium – with a 35 kb genome has
been linked with parasite survival. The
vitality of the organelle is associated with
its role in the major housekeeping
functions and metabolic pathways of the
organism. In her talk, Habib presented
fascinating pictorial evidences of how,
although the apicoplast is a very small

spherical structure to start with, in liver
stages of the organism’s life cycle, it
evolves into a large and complex web like
form, which is quite unlike observed in
plant plastids
Habib went on to talk about her studies,
the results of which have helped identify
molecular participants and events
involved in apicoplast division and its
biogenesis, the genome organization,
DNA replication and protein translation
within the organelle, and the sulfur
mobilization pathway of Fe-S cluster
biogenesis.

R Prabhu (IIT, Patna) spoke on
‘A glimpse into quantum information
science’. The principles of quantum
mechanics have revolutionized the way
materials are understood and novel
systems are designed. While the
fundamental concepts of quantum
mechanics have given rise to many
integrated and interdisciplinary areas of
study, the most recently emerging field is
that of Quantum Information Science
(QIS). A unique amalgamation of
information technology and quantum
mechanics, QIS, plays a central role in
storing, processing and communication
of data using ‘Qubits’. The speaker
elaborated on the two protocols of QIS
namely quantum communication and
quantum computing and their roles in
secured communication systems like
cryptography, dense coding and
teleportation. Explaining the concepts of
quantum correlation, which are subtler
than that of classical physics, the speaker

described how these principles are
applied in highly secure information
transfer and faster computing. The talk
focused on understanding the connection
between quantum information protocols
and quantum correlation in multipartite
quantum systems. Quantum channels
reduce the required number of
dimension states, as opposed to classical
channels of information transfer and
holds immense promise of novel
technologies of the future.

Subhra Chakraborty’s (NIPGR, New
Delhi) talk was titled ‘Understanding
biomolecular networks modulating
nutrient response and immunity in
plants’. She introduced the subject by
stressing upon the need for better, higher
yielding food crops to meet the global
nutritional demand, and how abiotic
stresses, in an agricultural field, can
adversely affect plant growth,
development and most notably the
overall harvest.
Her
work
focuses
on
plant
transcriptomes,
proteomes
and
metabolomes – all of which, unlike the
genome, is very dynamic, and a key
indicator of the physiological state of the
plant part. In this context, her initial
efforts looked at the development of subcellular proteomes. Of late she has been
working in investigating the biomolecular
networks pertaining to fungal
pathogenicity, specifically fusarium wilt in
legumes and Sclerotinia rot in tomato.
To learn more about the molecular
mechanism involved and more
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particularly to delineate the role of oxalate
decarboxylase in fungal tolerance, she
developed transgenic tomato plants that
express oxalate decarboxylase and are
fungal resistant. Touching upon the
findings of this study, she concluded that
studies such as these, in general, will
prove to be very useful in identifying plant
biomarkers and developing healthy
stress-resistant crops.

How is it that some oceanic ecosystems
show less photosynthetic productivity
even if they are high on nutrients such as
nitrates and phosphates? The answer lies
in trace elements, isotopes and their
concentration, the significance of which
was realized only after the discovery of
‘high nutrient, low chlorophyll’ regions
in vast areas of the oceans of the world.
With this preface Sunil Kumar Singh
(PRL, Ahmedabad) delved into his talk
‘Biogeochemistry of trace elements and
isotopes in the Indian Ocean’.
Biogeochemical cycling of trace elements
has direct implications on the marine
carbon cycle, which in turn influences
ocean ecosystem dynamics and climate
change. Data on trace elements is scarce,
particularly in the deep ocean, limiting
the understanding of biogeochemical
cycles in the ocean. Geotraces – an
international research programme – was
established in order to resolve this issue.
Sunil Kumar spoke of his research
endeavors as part of the Geotraces–India
venture, highlighting, most interestingly,
the state-of-the-art equipment that his
team uses, in order to collect oceanic water
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samples and process them. He mentioned
his work with the seawater-Fe testing
facility which currently exists in only a
few labs worldwide. To exemplify the
research strategies involved in a study
such as this, he elaborated on one of his
projects that focused on the
measurements of dissolved Nd
concentration and its isotope composition
in waters of the Bay of Bengal, the Arabian
Sea and the eastern Indian Ocean,
concluding that these studies can help
provide a better understanding of various
oceanographic processes.

Using the analogy of an aircraft,
K V Venkatesh (IIT, Mumbai) introduced
the concept of systems biology, where an
aircraft and a biological system, such as a
cell, have multiple components,
interactions, feedback loops, etc. A major
distinction, from a technical perspective,
is that while engineered systems have
manuals, the complex dynamics that
exists between various components of
most biological systems, such as a single
cell or a complex organism, are yet to be
characterized. With this opening, he
commenced his talk on ‘Systems
engineering perspective of human
metabolism: A multi-scale model for
disease analysis’.
Venkatesh explained the need to use a
combination of mathematical modelling,
genomic, proteomic, metabolomic and
interatomic data to study such a system.
Once a system is characterized, we can
then proceed to ask how the failure of any
component at any level (a molecular

defect, an interaction failure, etc.). He also
mentioned the challenges that exists in
modelling disease states at a systemic
level.
Venkatesh explained his research interests
that included the development of a multiscale composite model for whole-body
human metabolism, incorporating tissuespecific metabolism and regulation, in
order to analyse the effects of lifestyle –
such as diet and exercise – on metabolism
and analyze disease states such as
metabolic syndrome and cancer. Using
his work as an example, he illustrated a
whole body metabolism model that he
developed to study insulin resistance, and
how once characterized, he could obtain
a simulation of the effect of typical
lifestyle parameters including diet and
exercise on various components of the
system (say, plasma glucose). He also
demonstrated how he applied such
models to study metabolic syndrome. The
motivation to develop such a model is to
gain systems level insights that could aid
hypothesis generation, model testing,
target identification, disease indication,
etc., he said.

D S Pandey (BHU, Varanasi) spoke on
‘Aggregation-induced emission: Optical
and morphological insights’. With the
patronage of AIE it has been possible to
control aggregate build-up by strategic
tuning of intermolecular interactions
leading to nanostructures of new
morphology and tunable solid state
emission. The unique phenomenon of
metal-driven AIE is relatively scarce and

the speaker ’s group has attempted to
explore it in cyclometalated cationic
iridium complexes. They have
successfully achieved a distinction
between molecular and nano-aggregation
through fabrication of gold nanoparticles
capped by cyclometalated cationic
iridium complexes. Various aspects of
AIE highlighted in this talk were
aggregation-caused
quenching,
architectural diversity, the driving force
behind it and its applications. Application
includes sensors, latent finger printing
recognition, viscosity sensor, DNA sensor,
peptide sensor, dual colour cell imaging
probes, cellular apoptosis probe,
fluorescent nano particles, etc. He
explained morphological tuning in
AIEgens, the discrete emission behaviour
of AIEgens, the effect of crystal packing
patterns and live cell imaging. The
speaker said that his group is interested
in restricting intramolecular rotation by
aggregation and supplementing the
complexes with long alkyl chain to
achieve micelles and vesicles in aqueous
solution, which could eventually lead to
emission enhancement. They have chosen
zinc and cyclometalated iridium
complexes, as these are being widely used
in molecular recognition, fluorescent
sensors, photonic, optoelectronic and
biological fields.
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4 NOVEMBER 2016 (FRIDAY)

ANNUAL
MEETING
The three-day 82 nd Annual
Meeting of the Indian
Academy of Sciences, hosted
by the Indian Institute of
Science Education
Research, Bhopal,

and
saw

enthusiastic participation of
members of the scientific and
teaching community across
the nation, with 91 Fellows
and Associates of the Academy
and 41 invited teachers
attending the event.

Presidential Address: Ram Ramaswamy,
JNU, New Delhi
Chimeras: A spontaneous emergence of
dynamical disorder
Book release; A Life in Science –
Author: Prof. C N R Rao
INAUGURAL LECTURES OF FELLOWS/
ASSOCIATES
Arun Chattopadhyay, IIT-Guwahati
Decorating the surface of a quantum dot with
molecules
Sanjib K Agarwalla, IOP, Bhubaneswar
Neutrino oscillation parameters: Present status
and future roadmap
Javed N Agrewala, IMTECH, Chandigarh
Caerulomycin A suppresses arthritis symptoms
by expanding regulatory T cells
A Raghuram, IISER, Pune
From calculus to number theory
WALTER KOHN MEMORIAL
SYMPOSIUM
T V Ramakrishnan, BHU, Varanasi
Walter Kohn and the rise of condensed matter
physics
Swapan K Ghosh, BARC, Mumbai
Density functional theory for materials
modeling at different length scales: A legacy of
Walter Kohn
Tanusri Saha-Dasgupta, SN Bose National
Centre for Basic Sciences, Kolkata
Beyond the conventional DFT: Life with “U”
Umesh V Waghmare, JNCASR, Bengaluru
Electrons in a crystal: Localized versus extended
orbitals
PUBLIC LECTURE
Rajendra Singh, Tarun Bharat Sangh, Alwar
(Rajasthan)
Indigenous knowledge system of water
management in India
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5 NOVEMBER 2016 (SATURDAY)

6 NOVEMBER 2016 (SUNDAY)

SPECIAL LECTURE

INAUGURAL LECTURES OF
FELLOWS/ASSOCIATES

Sunil Mukhi, IISER, Pune
Academic ethics in India: What we must do
INAUGURAL LECTURES OF FELLOWS/
ASSOCIATES
Pradyut Ghosh, IACS, Kolkata
Recognition, sensing, separation of anions
Ankur A Kulkarni, IIT-Bombay
Towards a convex-analytic view of impossibility
results in stochastic control and information theory
SYMPOSIUM “OUR SECOND GENOME”
Partha P Majumder, NIBMG, Kolkata
An overview of our second genome
Sharmila S Mande, TCS, Pune
Gut microbiome and human health
Vineet K Sharma, IISER, Bhopal
Novel insights into the human microbiome
Souvik Mukherjee, NIBMG, Kolkata
The microbiome in skin health and disease
Shekhar C Mande, NCCS, Pune
The Indian human microbiome initiative
INAUGURAL LECTURES OF FELLOWS/
ASSOCIATES
G C Anupama, IIA, Bengaluru
Time domain astronomy – Explosive transients
S Ganesh, IIT-Kanpur
Role of non-coding RNAs in cellular stress response
K N Balaji, IISc, Bengaluru
Mycobacteria scapegoat host epigenetic factors
and non-coding RNAs to sneak through host
immune responses

Krishna P Kaliappan, IIT-Bombay
Domino strategy to synthesis of natural
products and heterocycles
Appa Rao Podile, University of
Hyderabad, Hyderabad
Transglycosylation by bacterial
chitinases
N Ravishankar, IISc, Bengaluru
Intriguing structure and transport
behaviour of ultrathin single crystalline
gold nanowires
B Anand, IIT, Guwahati
Homing mechanism of the CRISPR-Cas
adaptive immune system
Tirthankar Bhattacharyya, IISc,
Bengaluru
What do analytic functions look like?
Pratap Raychaudhuri, TIFR,
Mumbai
Low temperature scanning tunneling
spectroscopy
G R Tripathy, IISER, Pune
Re-Os geochronology: Clues for past
marine and atmospheric conditions
SPECIAL LECTURE
Amitabh Joshi, JNCASR, Bengaluru
Experimental ecology and evolution in
the laboratory

Anshu Pandey, IISc, Bengaluru
Chemistry with bigger atoms
PUBLIC LECTURE
Ravi Korisettar, Dr VS Wakankar
Archaeological Research Institute, Dharwad
Importance of the Vindhya basin in the prehistory
of the Indian subcontinent
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The event began with the
Presidential Address by Ram
Ramaswamy ( JNU, New
Delhi), who spoke on
‘Chimeras: A spontaneous
emergence of dynamical
disorder’. Chimeras are the
spontaneous emergence of a
dynamic state with a mix of
order and disorder. He spoke
of his work on the physical
and mathematical models for
Chimeras in various systems,
and the significance of
Chimeras, particularly in
biological processes such as
uni-hemispheric sleep and
ventricular fibrillation.
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R Ramaswamy

A special attraction of the
first day of the meeting was
the launch of A Life in
Science, authored by CNR
Rao, and published by
Penguin India. The book
captures his long academic
journey spanning 65 years
and his career in Science.
Rao mentions, in his book,
several of his heroes in
Science and how they have

L–R: VK Singh, A Mili, CNR Rao, R Ramaswamy

been a constant source of
inspiration to him. He hopes the
book will make Science as dear
to the reader as it is to him.
A public lecture by CNR Rao on
“How India Can be a World
Leader in Science” followed. He
spoke of how Science was
receiving insufficient funding in
India, which is one of the reasons
why India’s contribution to
Science was fairly small. He
advised students to choose good
problems to work on. He said that
the mindset of Indian society
should change to one which
places the highest value on
Science and Education. He
regaled the students of IISER
Bhopal in a jam-packed
auditorium with stories of Raman
and Faraday, who despite
adversities changed the face of
Science.

CNR Rao
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In the series of Inaugural Lectures by the
newly elected Fellows and Associates of

Autoimmune diseases have considerably
increased globally, and treatments using

the Academy, the first session began with
a presentation by Arun Chattopadhyay

non-steroidal anti-inflammatory drugs,
corticosteroids, disease-modifying

(IIT, Guwahati), who spoke on an
interesting new study that deals with

antirheumatic drugs, and immunosuppressive agents are associated with

complexation reaction on the surface of
the quantum dot. The chemical reaction

limitations and side effects. Javed N
Agrewala’s (IMTECH, Chandigarh)

between the labile surface metal ion and
an external organic ligand results in the

group has verified the role of
Caerulomycin A – a bacterial compound

formation of inorganic complexes on the
quantum dot which not only alters the

with antifungal and antibiotic properties
– as a new drug to cure arthritis. Using

property of the quantum dot but also
confers additional properties. This finds

animal models, they found that CaeA
restrains arthritis symptoms by inducing

potential applications in chemical
catalysis, light-emitting devices, medical

the generation of Tregs and suppressing
pro-inflammatory factors. They have

imaging, solar cells, lasers and electronic
devices.

patented their technology.

Sanjib K Agarwalla (IOP, Bhubaneswar)
discussed the three-flavour oscillation

examples of special values of L-functions,
A Raghuram (IISER, Pune) conveyed the

picture of neutrinos in light of the recent
discovery of the smallest lepton mixing

grandeur of this subject that draws upon
several different areas of modern

angle. He also spoke of the projects to be
handled by the India-based Neutrino

mathematics such as representation
theory, algebraic and differential

Observatory.

geometry, and harmonic analysis.

Starting with some of the classical

Public Lecture by CNR Rao
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HR Krishnamurthy

WALTER KOHN MEMORIAL SYMPOSIUM
Commemorating the contributions of
Noble Laureate Walter Kohn, whose work

by various researchers, Ramakrishnan
highlighted the contributions of Walter

has revolutionized the understanding of
electronic properties of materials, a special

Kohn in various aspects of electron theory
of solids.

‘Walter Kohn Memorial Symposium’ was
conducted on the first day of the meeting.

Tracing the history of density functional
theory which arose from the single-

HR Krishnamurthy (IISc, Bengaluru)
chaired the session and presented a brief

particle electron density idea
proposed by Walter Kohn,

life timeline of Noble Laureate Walter
Kohn.

Swapan K Ghosh (BARC,
Mumbai) discussed how,

TV Ramakrishnan (BHU, Varanasi)
traced the history and
origin of the field of
condensed matter physics
and the crucial role that
Walter Kohn played in the
evolution of the field from
obscurity to present

TV Ramakrishnan

prominence. Presenting
an overview of the work

despite the differences in the
nature of the density
variables used in various
DFT-based descriptions, the
corresponding theoretical frameworks,
share a unified structure. He elaborated

SK Ghosh

on some of the developments and
applications of DFT in diverse areas of
Chemistry and Physics.
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Tanusri Saha-Dasgupta (SNBNCBS,
Kolkata)
spoke
T Saha-Dasgupta

about
specific
situations when the
conventional DFT
proves insufficient
to predict
properties

the
of

materials. In such
situations, DFT
along with the
Coulomb correlation,
namely
Hubbard U, and
DFT along with
Dynamical Mean
Field Theory or
DMFT are used.
The effectiveness
of these methods
through applications in describing charge-ordered
insulators and correlated metals was
described.

Umesh

V

Waghmare

( JNCASR,

Bengaluru) discussed his work on
deciphering
the interesting
relationship

inspiring talk by renowned water
conservationist and
Stockholm Water
Prize and Magsaysay
Awardee, Rajendra
Singh, from Tarun
Bharat Sangh.
Preferring to talk in
Hindi, he spoke
passionately about
how
traditional
water management
systems, now long
forgotten, would
effectively meet the
rising demand for
water of today. He
spoke
of
his
experiences
in
Rajasthan, where, by use of traditional
methods, several rivers that had dried up
are now perennial. The methods used
were unique to each agroecological zone, thus ensuring

technology in conjunction with
indigenous knowledge systems to

non-Abelian
Berry phases of

come up with strategies to ensure
the rivers of India be saved and

Bloch electrons.
The
idea
is

remain the life-giving forces they
are. He concluded on an ominous

centrally relevant
to the non-trivial
electronic

The first day concluded with a very

sustainability of the river. He
appealed to scientists to use their

between Wannier
functions and
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topology exhibited by topological
insulators, Weyl and Dirac semimetals.

UV Waghmare

note that if we did not act now to
save our rivers, the world would
see a water war soon.

R Singh

The second day began with a special
lecture on Academic Ethics by Sunil

Starting with Shannon’s noisy channel
coding theorem, Ankur A Kulkarni

Mukhi (IISER, Pune). Based on the
document on Scientific Values prepared

(IIT-Bombay) spoke about the open
question about finite block length

under the aegis of the Academy, he spoke
on what ethics means. He elaborated on

performance and the existing solutions.
His group used convex relaxations and

the contents of the document, with
special emphasis on how to conduct

linear programming duality to obtain
lower bounds for problems in

research ethically. He focussed on
publication ethics, by providing various

information theory, which has resolved
open issues about the role of Shannon

definitions of plagiarism. He talked about
how to paraphrase without plagiarising.

theory in stochastic decentralized control
and a 60-year-old open combinatorial

He ended his talk with actions publishers
must take towards spotting plagiarised

problem posed by Levenshtein for the
deletion channel.

papers.
S Mukhi

Some of the most energetic
Continuing
the
series of Inaugural

events in the Universe are the
explosive transients –gamma-

Lectures by Fellows
and Associates of the

ray burst sources (GRBs),
supernovae and novae. G C

Academy, Pradyut
Ghosh
(IACS,

Anupama (IIA, Bengaluru)
spoke on the observational

Kolkata) spoke on
his work on anion

properties of these sources and
mentioned the facilities that will

recognition
by
synthetic receptors,

be coming up in the next
decade to observe these

which
finds
application in water purification processes

phenomena:
the
Large
Synoptic Survey Telescope (LSST) and

and industrial and nuclear waste
reprocessing. A wide variety of receptors

the Giant Segmented Large Telescopes.

(ligands) containing different anion
recognition elements with increasing
complexities have been developed by the
speaker’s team. Their recent work deals
with (i) selective sensing of phosphates;
(ii) separation of hydrated metal
sulphates/potassium bromide; and (iii)
halogen-bonding-assisted bromide
removal.

Cellular stress response is a general term
referring to a wide range of molecular
changes that cells undergo in response to
environmental stressors, including
extremes of temperature, exposure to
toxins, and mechanical damage.
S Ganesh (IIT-Kanpur) spoke of his
group’s finding that Sat3 transcripts are
required for the full protection from heat-
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shock-induced cell death, and that the loss
of these transcripts leads to a partial relief

Charge is transferred between the atoms
in a Quantum Dot (QD). The transferred

of heat-shock-induced transcriptional
repression.

charge resides in a quantum confined
state. The QD electronic structure can be
approximated remarkably well as a
Spherical Particle in a Box problem. The

Tuberculosis

(TB),

caused

by

Mycobacterium tuberculosis (Mtb), afflicts
about one-third of the world population.
KN Balaji (IISc, Bengaluru) spoke of the
ability of Mtb to strategize host miRNAs
for inhibition of autophagy and to plant
host epigenetic modifiers for generation
of foamy macrophages to create a haven
in the hostile environment offered by the
host.
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formation mechanisms and the reasons
behind the emergence of atom-like
characteristics in QDs were described by
Anshu Pandey (IISc, Bengaluru). QDs
react the same way as atoms and their
‘chemistry’ allows the synthesis of
stoichiometric compounds, he added.
Various examples of chemical reactions
between QDs and the energetics of such
reactions were described.

PP Majumder

SYMPOSIUM “OUR SECOND GENOME”
The recent decades have seen
unprecedented developments in the field

Tracing the origin and history of the
discipline of microbiome Partha P

of biological sciences. Armed with novel
tools and next-generation sequencing

Majumder (NIBMG, Kolkata) introduced
the audience to the emerging field of

technologies, biologists are delving deep
into the molecular realms of life. The

microbiome and highlighted the
microbiome diversity in human systems.

buzzword in this context has been the
microbiome.
Celebrating
these

He discoursed the need of understanding
the relationship of “our second genome”

achievements of biological sciences and
focusing on the science of microbiome, a

with that of our own genome and gave
an overall view of the novel insights on

special symposium on “Our Second
Genome” was organised on the second

microbiome, especially in the context of
human health and wellbeing.

day of the meeting.
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The gut microbiome is related to many
human disorders including diabetes and

Vineet K Sharma
(IISER,
Bhopal)

cardiovascular disorders. They are even
known to play a major role in antibiotic

discussed
his
metagenomics

resistance and bioavailability of drugs.
Sharmila S Mande (TCS, Pune)

studies of healthy
and
diseased

discussed the
composition

individuals in Indian
population.The links

and functions of
the microbiome

between gut flora
and disorders such as

of the human
gut and the

malnourishment, tuberculosis, and
mental disorders highlight the need to

challenges in
estimating the

develop robust platforms to analyse
microbiome. Novel metabolic capabilities

taxa diversity,
identity
and

of human gut flora involved in the
metabolism of different food substrates

genes of gut
microbes. An

and xenobiotics were revealed during the
speaker’s analyses.

SS Mande

VK Sharma

end-to-end
metagenomics
platform
is
being developed
by her team to
analyse
the
microbiome
data generated
from various
sequencing
platforms. Their
study will give
important
clues to the
differences in
gut microbiome across age, environment,
and population, opening up novel
avenues of translational and personalized
medicine.
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Microbiome is not restricted to the gut.
In fact, microbes are dominant in skin,
the largest organ of
the human body,
and have direct
implications on
skin
health.
Souvik Mukherjee
(NIBMG, Kolkata)
focused on his work
on
the
characterisation of
facial
skin
microbiome in the
Indian population
of
Dravidian
descent.

S Mukherjee

SC Mande

The second day of the meeting ended
with a public lecture by Ravi Korisettar
from Dr V S Wakankar Archaeological
Research Institute, who took the audience
on a virtual geological tour with his talk
on the importance of the Vindhya basin
in the prehistory of the Indian
subcontinent. The speaker traced the
journey of early human beings (Homo
erectus) from Africa to the Indian
subcontinent.
Highlighting
the
importance of Vindhya basin in studying

Shekhar C Mande (NCCS, Pune),
proposing a large-scale study on the

the pattern of dispersal of ancient humans
in India, he presented the evidence

Indian population and microbiota
highlighted the need of “The Indian

gathered from various Paleolithic sites in
the Vindhya basin which help researchers

human microbiome initiative”. The largescale project is conceptualized to address

understand the migration and habitation
pattern of early humans in India and the

some of the fundamental questions
related to the effect of microbiota on

factors that aided this migration.

human health, especially in the context
of the Indian population. Mande outlined
the study design and coordination plan
for the collaborative initiative which aims

The second day concluded with a
wonderful Mehfil-e-Shama Qawwali by
Emerald - The Band.

to cover 90 communities and 20,000
subjects across various geographic regions
with the objective of mapping of
microbiota of five different body

R Korisettar

sites. Malhotra joined the
discussion and provided insights
on the various dimensions of
mapping microbiota across
different races.
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The third day’s Inaugural Lectures began
with Krishna P Kaliappan (IIT-

insulating behaviour of gold nanowires
corresponding to decrease in resistivity as

Bombay). He outlined the novel
procedures developed by his team to

a function of the temperature of
measurement was presented. The gold

synthesize complex compounds such as
vinigrol, taxol, and N-heterocyclic amides

nanowires are likely to find potential
applications in developing sensors and

through a minimum number of steps to
achieve ideal synthesis. The molecules are

aiding catalysis

considered crucial because of their
biological activity and the newly
developed methods overcome many
drawbacks of the conventional synthesis
techniques of such molecules.

In the recent years, CRISPR-Cas
technology has emerged as one of the
most robust molecular biology
techniques ever developed. B Anand
(IIT-Guwahati) explored how bacteria
integrate phage fragments to acquire

Appa Rao Podile (UoH, Hyderabad)
shared his research, elaborating on the

immunity in the CRISPAR-Cas pathway.
His work on how the pathway involving

process of plant immunity triggered upon
infection by pathogens and the progress

various complexes confers heritable
adaptive immunity to bacteria serving as

made towards understanding this
process. A major player in such immunity

immunological memory was discussed.

involves chito-oligosaccharides released
during plant-fungal interactions that elicit
plant defence. The speaker discussed his
work on identifying enzymes like
chitinase(s), which help in the chemical
process of transglycosylation and
generation of long-chain chitooligosaccharides that triggers immunity.

Analytic functions are extremely
important in Physics, Chemistry,
Electrical Engineering, etc. Tirthankar
Bhattacharyya (IISc, Bengaluru)
explained what analytic functions were
with several illustrations such as the disc
and bidisc formulae, and the transfer
function used in input–output systems by
engineers.

N Ravishankar (IISc, Bengaluru)
discussed the simple wet chemical
method for growing ultrathin gold
nanowires in a phase developed by his
team along with detailed description of
the mechanism of gold nanowires using
electron microscopy as the principal
supporting
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tool.

The

fascinating

Low-temperature scanning tunneling
spectroscopy has emerged as one of the
most powerful tools to study electronic
properties of solids at low temperature,
with unsurpassed spatial and energy
resolution. Pratap Raychaudhuri (TIFR,

Mumbai) spoke of the
basics of this technique

The 82 nd Annual Meeting
concluded with a special

and the low-temperature
scanning
tunneling

lecture on ‘Experimental
ecology and evolution in the

microscope developed in
TIFR.

laboratory’ by Amitabh
Joshi (JNCASR, Bengaluru).
The opportunities offered by
experimental ecology and

Evolution and extinction

evolution
studies
in
laboratory settings aid the

of life are tied intimately
to
the
seawater
chemistry. Reconstruction of the temporal
changes in the redox
state of seawater is

study of evolutionary and
ecological mechanisms,
which are otherwise not
possible in the wild. What

A Joshi

crucial

in

understanding the trace elemental
inventory of oceans and its influence on
the biosphere. G R Tripathy (IISER,
Pune) spoke of his work on the 187Re187Os systematic of organic-rich marine
sediments, which uniquely provide
reliable information on their depositional
age and past marine chemistry.

makes Drosophila the ideal biological
model to answer questions at the interface
of ecology and evolutionary biology was
highlighted in his lecture on various
aspects of heredity, development, and
ecology of Drosophila populations. These
studies illustrated how the evolutionary
process is far more subtle and responsive
to minor changes in ecology than often
perceived.

Joshi
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ACADEMY PUBLIC
LECTURE
The Black Hole Event Horizon Telescope
22 June 2016, Indian Institute of Science, Bengaluru

Ramesh Narayan
Thomas Dudley Cabot Professor of the Natural
Sciences, Harvard University,
Harvard-Smithsonian Center for Astrophysics,
Cambridge, USA

A black hole is an object which is so
compact, and whose gravitational pull is
so strong, that nothing – not even light –
can escape from its interior. The universe
contains countless numbers of black
holes, some that weigh only about ten
times the mass of the Sun and others as
much as a billion times more. Even
though light cannot escape from inside a
black hole, gas flowing towards the hole
does emit very intense radiation: radio
waves, light, X-rays, and gamma rays.
Astronomers study such radiation on a
daily basis using telescopes on the ground
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and in space. However, until now, no
telescope has had the angular resolution
necessary to produce an actual image of
the region close to a black hole. This will
change in the next couple of years when
a new facility, called the Event Horizon
Telescope (EHT), will begin operations,
said Ramesh Narayan. The EHT will,
among other things, provide new ways
of testing Einstein’s general theory of
relativity in the strongly curved spacetime near a black hole. The talk reviewed
this exciting new frontier.

Remembrance – M.G.K. Menon
30 January 2017, Raman Research Institute, Bengaluru
never saying no, and in the
process, he turned out to be one
of the biggest assets for scientific
promotion in this country in the
post independent era.’ The next
speaker was Sreekantan whom
Menon supposedly would refer
to as his Guru. Prof. Sreekantan
spoke mostly on the career
highlights of Menon’s life,
referring to Menon’s early work
BV Sreekantan
at the University of Bristol as
being ‘responsible for very
On the 30th of January 2017, a gathering important developments in particle
for Remembrance was held in the physics.’
auditorium of Raman Research Institute
Jyotsna Dhawan, in her talk, stressed
(RRI) to mark the life and contributions
upon Menon’s association with three
of Professor M. G. K. Menon, or Goku as
other leaders – V. Radhakrishnan, Sivaraj
he was fondly called. The speakers
Ramaseshan and Satish Dhawan. The four
included Kasturirangan, B.V. Sreekantan
men with their keen intellects, distinct
and
Jyotsna
Dhawan.
Vivek
interests and combined efforts ‘made an
Radhakrishnan
moderated
the
indelible impact not only on this scientific
programme. Among the audience were
institution but pretty much on every
other associates of Menon, and students
individual they encountered.’ The last talk
and faculty members of RRI and IASc.
of the event was delivered by Roddam
The event commenced on a poignant note
Narasimha, representing the Indian
as Vivek Radhakrishnan, Secretary of the
Academy of Sciences,
R Narasimha
RRI Trust, spoke of his relationship with
who spoke of Menon’s
Menon, presenting a clear picture of the
involvement with the
personal nature of the professor – a man
Academy, and his
filled with warmth and compassion.
contributions, which
Prof. Kasturirangan recounted some of brought
in
new
his own experiences with the professor, directions in the
including some of his early encounters, initiatives of the
and how Menon impressed him. He Academy.
concluded his talk by saying ‘He (Menon)
always accepted the roles offered to him,
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SCIENCE
EDUCATION
PROGRAMMES
Since 2007, the three National Science Academies of the country have been conducting,
in a formal and well-structured manner, a variety of programmes to improve science
education for the benefit of students and teachers all over the country. These are
planned and coordinated by a Joint Science Education Panel. The three main
programmes of the Panel are: summer fellowships, refresher courses, and lecture
workshops.
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Science Education Panel
CHAIRMAN

Science Education Panel
ASSOCIATE CHAIR

Kizhakeyil Lukose Sebastian
Department of Chemistry, Indian
Institute of Technology, Palakkad

Mythily Ramaswamy
TIFR Centre for Applicable
Mathematics, Bengaluru

Summer Fellowships
Summer Fellowships are awarded to

In 2007, the other two Science Academies

bright students and motivated teachers
to work with Fellows of the Science

– INSA, New Delhi, and NASI, Allahabad
– joined this programme. In recent years,

Academies and other scientists on
research-oriented projects for a period of

it has grown enormously in size and
reputation. Approximately 2000

two months. The programme was started
in the year 1995 by the Indian Academy

fellowships are now offered to students
and teachers in a year, with travel and

of Sciences with the main objective to
expose them to the joy of doing science.

living expenses included.

Focus Area Science Technology Summer Fellowship (FAST-SF)
With a view to enhance the spread of Science & Technology in specific regions
of the country, the Inter Academy Panel has initiated the Focus Area Science &
Technology Summer Fellowship (FAST-SF). In the year 2017 the focus was on
the North-Eastern States of the country, and students and teachers studying
and working in North-Eastern states of the country were offered 116 fellowships
(100 students and 16 teachers) out of which 92 availed (83 students and 9
teachers).
The Focus Area can be a certain region of the country or specific topics of
interest. The Focus Area changes each year.

Announcements inviting applications

year, preferably during the summer.

appear in Resonance, Current Science and
the Academy website during September.

Since inception, about 9600 students and
1360 teachers have availed these

Selection Committees in six disciplines
meet during December, and the selected

fellowships.

applicants notified by February-March.
The selected candidates can avail the
fellowships any time during the calendar

In 2016, the number of fellowships was
2004, of which 1518 were availed. Table
4 (page 100) gives the subject-wise breakup of applications received, fellowships
offered and availed.

71

Many institutions in the country helped the programme by hosting summer
research fellows (SRF) and providing them the necessary facilities such as
laboratory support, accommodation, etc. The following graph provides
information on institutions which hosted ten or more summer fellows in 2016.

IISER, Pune
IISER, Thiruvananthapuram
NPL, New Delhi
ISI, Kolkata

IIT, Kharagpur
NISER, Bhubaneswar
ICT, Mumbai

NCL, Pune

JNCASR, Bengaluru

UoD, Delhi

NCCS, Pune

CDFD, Hyderabad

NGRI, Hyderabad

BHU, Varanasi

ICGEB, New Delhi

IIT, Hyderabad

IIT, Ropar
IISER, Kolkata

IIT, Delhi

IIT, Kanpur
UOD(SC), New Delhi

IISER, Mohali

CMERI, Durgapur
PRL, Ahmedabad

IIT, Guwahati

NII, New Delhi
CECRI, Karaikudi
IACS, Kolkata

UoH, Hyderabad

CCMB, Hyderabad
NCBS, Bengaluru
NIPGR, New Delhi
IIT, Chennai

Univ. of Calcutta, Kolkata
Bose Institute, Kolkata
CDRI, Lucknow
IIST, Thiruvananthapuram

BARC, Mumbai

IIT, Gandhinagar
ILS, Bhubaneswar
Jamia Millia Islamia, New Delhi
NIIST, Thiruvananthapuram

IIT, Mumbai

RGCB, Thiruvananthapuram
WIHG, Dehradun

IISc, Bengaluru

SRF HOST INSTITUTIONS
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Many institutions in the country were benefitted by the programme as several
of their own students and teachers were selected under the programme and
had the opportunity to work at institutions elsewhere. The following graph
shows the institutions from where ten or more summer fellows were selected
in 2016.

IISER, Pune
MSRIT, Bengaluru

Jadavpur Univ., Kolkata
Thiagarajar College, Madurai

RGUKT, Nuzvid

Tezpur Univ., Tezpur
SASTRA Univ., Thanjavur

IIT, Roorkee

VIT Univ., Vellore

NIT, Warangal

PESIT, Bengaluru

St. Stephen's College,
New Delhi

IIT Madras, Chennai
Bharathidasan Univ.,
Tiruchirappalli

Christ Univ., Bengaluru

NIT, Rourkela

Presidency Univ., Kolkata
SJCE, Mysuru

Univ. of Hyderabad,
Hyderabad

NIT, Agartala
BHU, Varanasi

IIT, Guwahati
IISER, Bhopal

Univ. of Delhi, New Delhi

SPP Univ., Pune
Central Univ. of Tamil
Nadu, Thiruvarur

Anna Univ., Chennai
SVNIT, Surat

CUSAT, Cochin
SSN College of Engg., Chennai
IIT Bombay, Mumbai

ISM, Dhanbad

BITS Pilani, Rajasthan
IIT, Kharagpur

IIT, Bhubaneswar
IIT, Kanpur

Pondicherry Univ., Puducherry
NITK, Surathkal

NIT, Tiruchirappalli

Central Univ. of Rajasthan, Ajmer
Miranda House, New Delhi
IISER, Mohali

BENEFICIARY INSTITUTIONS OF THE SRF PROGRAMME
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MENTORS–SUMMER FELLOWS’ RATIO FOR THE YEAR 2016
Subject-wise

Number of
Mentors

Summer Fellows
Students
Teachers

Total
Candidates

1. Life Sciences
(incl. Agric. Sci.)

381

402

45

447

2. Engineering

247

399

23

4222

3. Chemistry

227

237

19

272

4. Physics

159

177

17

194

5. Earth Sciences

92

117

1

118

6. Mathematics

51

77

4

81

1157

1409

109

1518

Total

The SRF activity of the Academies has received enthusiastic response from the faculty,
who acted as guides, as well as the students and teachers, who availed the fellowship.

Refresher Courses
This is an all-India programme to help motivated teachers improve their background
knowledge and teaching skills. It is normally of two-week duration, and teachers
selected from all over the country undergo a rigorous course of lectures, discussions,
laboratory experiments, and problem-solving sessions. During the last 17 years, 229
courses have been held in several parts of the country on a variety of subjects:
experimental and theoretical physics, experimental and theoretical chemistry,
biotechnology, mathematics, atmospheric science, animal and plant tissue culture,
experimental nonlinear dynamics, vistas in zoological teaching, marine geology and
geophysics, tensors, phylogenetic biology, stochastic process, etc. During the year
2016–2017, 24 refresher courses have been held.
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A. Refresher Courses in Experimental Physics
In 2016–2017, 11 Refresher Courses were held on Experimental Physics. These were held under
the direction of R. Srinivasan, who was instrumental in the conceptualisation and designing of the
experiments. These experiments are useful for laboratory programmes at BSc and MSc levels, and
many universities in the country have adopted these experiments as part of their curricula. In
order to conduct the Refresher Courses, a user-friendly kit containing several components has
been developed.
The list of Refresher Courses in Experimental Physics held since April 2016 is given in the table
below. C.S. Sundar has taken over as Course Director from March 2017.

NO.

TITLE

VENUE

DURATION

CONVENER

CO-ORDINATOR

1.

Experimental Physics - 85
(for Utkal University teachers)

IASc, Bengaluru

10-03-2017
25-03-2017

C.S. Sundar

T.D. Mahabaleswara

2.

Experimental Physics - 84

St. Philominas
College, Mysuru

14-02-2017
01-03-2017

R. Srinivasan

D. Revannasiddaiah

3.

Experimental Physics - 83

Mody University of Science
and Technology, Sikar

29-12-2016
13-01-2017

R. Srinivasan

Brijraj Singh

4.

Experimental Physics - 82

Kakatiya University,
Warangal

06-12-2016
21-12-2016

R. Srinivasan

A.S. Nageswara Rao

5.

Experimental Physics - 81

Goa University,
Goa

03-11-2016
18-11-2016

K.R. Priolkar

K.R. Priolkar

6.

Experimental Physics - 80

Govt. Holkar Science
College, Indore

13-10-2016
28-10-2016

R. Srinivasan

R.C. Dixit

7.

Experimental Physics - 79

Panjab University,
Chandigarh

25-09-2016
10-10-2016

J.S. Shahi

J.S. Shahi

8.

Experimental Physics - 78

Thiagarajar College of
Engineering, Madurai

05-07-2016
20-07-2016

R. Srinivasan

M. Mahendran

9.

Experimental Physics - 77

K.L. University, Guntur,
Guntur

14-06-2016
29-06-2016

R. Srinivasan

N.V. Suresh Kumar

10.

Experimental Physics - 76

Goa University,
Goa

10-05-2016
25-05-2016

K.R. Priolkar

K.R. Priolkar

11.

Experimental Physics - 75

University of Kashmir,
Srinagar

12-04-2016
27-04-2016

R. Srinivasan

Gowher Bashir
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B. Refresher Courses in Other Subjects
The total number of Refresher Courses in other subjects held from April 2016 to March 2017
was 13. A list of these courses with a few details is provided below. A detailed list with all
relevant information is provided on our website http://web-japps.ias.ac.in:8080/SEP/
refresher_course__completedlist.jsp.
The target of two courses per month was achieved.

NO.

TITLE

VENUE

DURATION

CONVENER

CO-ORDINATOR(S)

1.

Genetics and molecular biology

IISc,
Bengaluru

16-01-2017
29-01-2017

Umesh Varshney

H.A. Ranganath and
Soumitra Das

2.

Advanced quantum mechanics

Govt. Arts College,
Melur

12-12-2016
24-12-2016

G. Rajasekaran

A. John Peter

3.

Immunology laboratory
techniques using fish model

Vels University,
Chennai

05-12-2016
17-12-2016

V.R. Muthukaruppan

R. Dinakaran Michael

4.

Quantum Mechanics

B.S. Abdur Rahman
University, Chennai

28-11-2016
10-12-2016

H.S. Mani

G.V. Vijayaraghavan

5.

Materials Preparation and
Measurement of Properties

IASc,
Bengaluru

15-11-2016
30-11-2016

T.G. Ramesh

T.D. Mahabaleswara

6.

Experimental Biology:
Orthodox to Modern

St. Josephs College,
Tiruchirappalli

07-11-2016
19-11-2016

D.J. Bagyaraj

T. Francis Xavier

7.

Mathematical methods in
physics and its applications

University of Mumbai,
Mumbai

17-10-2016
29-10-2016

Amita Das

Anuradha Misra

8.

Mineralogy, Petrology,
Thermodynamics, Organic
Geochemistry and Ore Geology

IASc Facility, Jalahalli,
Bengaluru

17-09-2016
01-10-2016

Alok K. Gupta

T.D. Mahabaleswara

9.

Plant Taxonomy - Orthodox and
modern aspects

Yogi Vemana University,
Kadapa

15-09-2016
29-09-2016

R.R. Rao

A. M. Reddy

10.

Differential equations and
their applications in science
and engineering

Indian School of Mines,
Dhanbad

04-07-2016
16-07-2016

Phoolan Prasad

M.K. Singh

11.

Mathematics

The Maharaja Sayajirao
University of Baroda, Vadodara

06-06-2016
18-06-2016

V.M. Shah

Haribhai R. Kataria

12.

Quantum Mechanics and
nuclear physics

Dayananda Science
College, Latur

15-04-2016
30-04-2016

Sulabha Kulkarni

R.H. Ladda

13.

Mountain hydrology and
climate change

GB Pant Univ. of Agriculture
and Technology, Pantnagar

28-03-2016
08-04-2016

P.P. Mujumdar

H.J. Shiva Prasad
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Lecture Workshops
Two- or three-day lecture workshops are
held on carefully chosen topics in physics,
mathematics, chemistry and life sciences at
selected college and university departments
for the benefit of local students and teachers.
Speakers include Fellows and scientists from
nearby institutions. Since inception, 690
workshops have been held. During this
financial year up to 31 March 2017, 120
workshops were held on various topics at
different institutions in the country. The
following gives some information on the
Lecture Workshops held from April 2016 to
March 2017.
During this financial year the number of
workshops conducted were 120 (the highest
ever). The target of 100 workshop was
achieved.
These Workshops broadly covered topics in
mathematics, life sciences, engineering,
chemistry and physics. The states covered
includes Andhra Pradesh, Tamil Nadu, West
Bengal, Karnataka, Punjab, Rajasthan, Uttar
Pradesh, Maharashtra, Odisha, Madhya
Pradesh, Jharkhand, Kerala, Uttarakhand,
Chhattisgarh and Gujarat. Over 10,000
participants including teachers and students
of various colleges have benefitted from
these workshops. The lecture workshops
held April 2016 to March 2017 are listed
below. Complete information is provided in
our website http://web-japps.ias.ac.in:8080/
SEP/lecture_workshop_completedlist.jsp.
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Christ University,
Bengaluru
Vivekananda College of Arts and
Science for Women, Tiruchengode

14. Energy materials

15. Plant taxonomy: morphology to
molecular approach

Nandha Arts and Science College,
Erode

9. Recent advances in biological sciences

Sri Venkateswara University,
Tirupati

Ramakrishna Mission Vivekananda
Centenary College, Rahara

8. Fundamentals of chemistry

13. Recent trends in biochemistry and
biotechnology

Kakojan College,
Jorhat

7. Biodiversity for sustainable development

Lady Doak College,
Madurai

NMKRV College for Women,
Bengaluru

6. Organic chemistry from bench to industry

12. Emerging trends in chemical sciences

Gangarampur College,
Dakshin Dinajpur

5. Some modern aspects on chemistry

Sri Venkateswara University,
Tirupati

Khadir Mohideen College,
Adirampattinam

4. Recent developments in applied physics

11. Applications of differential equations
in engineering and biology

Vijaya College,
Bengaluru

3. Recent trends in nanomaterials

University of Calicut,
Calicut

Central Univ. of Jammu,
Jammu

2. Algebra and geometry

10. Recent trends in biological sciences

Bengaluru Inst. of Technology,
Bengaluru

VENUE

1. Shock waves in science, engineering
and medicine

NO. TITLE

3/7/2017
3/8/2017

3/8/2017
3/9/2017

3/8/2017
3/9/2017

3/9/2017
3/11/2017

3/9/2017
3/11/2017

3/9/2017
3/10/2017

3/9/2017
3/10/2017

3/10/2017
3/11/2017

3/13/2017
3/14/2017

3/14/2017
3/15/2017

3/16/2017
3/17/2017

3/18/2017
3/19/2017

3/22/2017
3/23/2017

3/23/2017
3/24/2017

3/24/2017
3/25/2017

DURATION

R.R. Rao

K. S. Narayan

P. Kondaiah

M. Palaniandavar

P. Kandaswamy

Sathees C. Raghavan

D.J. Bagyaraj

Uday Miatra

S.K. Saidapur

N. Jayaraman

Samaresh
Bhattacharya

K. Porsezian

S. Natarajan

K.H. Paranjape

E. Arunan

CONVENER

M. Senthilkumar

P.B. Sreeja

Balaji Meriga

S. Vasantha

S. Sreenadh

M. Nasser

K. Abdhul

Chandrakanta
Bandyopadhyay

Babita Phukan
Borkotoky

Y. Venkataramanappa

Sajal Sarkar

A. Ayeshamariam

K.C. Radha

Pavinder Singh

D. Nagaraja

CO-ORDINATOR
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Vijaya College,
Bengaluru
St. Xaviers College,
Palayamkottai
Kumudvathi First Grade College,
Shivamogga
Mrinalini Datta Mahavidyapith,
Kolkata
St. Josephs College,
Irinjalikuda
SDM College,
Ujire
MES College,
Bengaluru
A.V.C. College,
Mayiladuthurai
Govt. Arts College,
Tiruvannamalai
NGM College,
Pollachi
Chinmaya Arts and Science College
for Women, Kannur
NEHU,
Shillong
Mangaluru University,
Mangaluru
S.N.R. Sons College,
Coimbatore
Vijaya College,
Bengaluru
Christ University,
Bengaluru

16. Analysis and probability

17. Genetics today

18. Current trends in natural resources
and its prospecting

19. Recent trends in chemistry and biology

20. Advances in supramolecular chemistry
and nanoscience

21. Topology in condensed matter physics

22. Essence of partial differential equation

23. Chemistry – Current focus

24. Emerging trends in material Science

25. Emerging trends in physics

26. Recent trends in comparative
reproductive endocrinology

27. Hyperbolic partial differential equation
(HPDE) and conservation laws (CL)

28. Condensed and soft matter physics

29. Big data analytics

30. Advances in cancer biology

31. Progress in understanding of disease
biology

2/22/2017
2/23/2017

2/22/2017
2/23/2017

2/22/2017
2/23/2017

2/22/2017
2/24/2017

2/22/2017
2/25/2017

2/24/2017
2/25/2017

2/24/2017
2/25/2017

2/25/2017
2/26/2017

2/27/2017
2/28/2017

3/1/2017
3/3/2017

3/2/2017
3/3/2017

3/3/2017
3/4/2017

3/3/2017
3/5/2017

3/3/2017
3/4/2017

3/6/2017
3/7/2017

3/6/2017
3/7/2017

Dipshika Chakravortty

Sathees C. Raghavan

R. Krishnan

K.A. Suresh

Phoolan Prasad

T. Subramoniam

K. Porsezian

K. Porsezian

V. Subramanian

A.K. Nandakumaran

Chandan Dasgupta

K. George Thomas

P.K. Das

R. Uma Shanker

H.A. Ranganath

Gadadhar Mishra

S. Suma

P.S. Sastry

S. Gomathi

Yerol Narayana

Jibitesh Dutta

P.A. Valsalakumari

R. Kanakaraju

R. Ravisankar

G. Selvanathan

Achala L. Nargund

Chetan Rao

Jessy Emmanuel

Debashis Mallick

Vinayaka K.S.

Maria Sebastian

M.S. Nagashree
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VENUE
Saldiha College,
Bankura
S.V. University,
Tirupati
Sri Bhagvan Mahavir Jain College,
Bengaluru
Sri KGS Arts College,
Thoothukudi
St. Xaviers College,
Kolkata
Seethalakshmi Ramaswami College,
Tiruchirapalli
Devanga Arts College,
Aruppukottai
Govt. Arts College,
Karur
PSG College of Arts and Science,
Coimbatore
Saiva Bhanu Kshatriya College,
Aruppukottai
Periyar University,
Salem
Periyar EVR College,
Tiruchirappalli
Hindustan College of Arts and
Science, Coimbatore
Nirmala College,
Coimbatore
Maharajas College,
Ernakulam

NO. TITLE

32. Emerging trends in chemistry

33. New horizons in biology

34. Fourier analysis and applications

35. Recent trends in biodiversity and its
conservation

36. Recent advances in physics

37. Thrust areas in biological sciences BIOTAB 2017

38. Recent developments in applied physics

39. Biodiversity and bioresources:
conservation and utilization

40. Mathematical biology

41. Modern trends in zoology and agriculture
microbiology

42. Plant diversity and phytoremediation

43. Advances in particle physics

44. Innovations and research in biology

45. Glimpses on plant sciences

46. Molecular machines

2/2/2017
2/3/2017

2/2/2017
2/3/2017

2/2/2017
2/3/2017

2/6/2017
2/7/2017

2/6/2017
2/7/2017

2/7/2017
2/8/2017

2/8/2017
2/10/2017

2/8/2017
2/10/2017

2/9/2017
2/10/2017

2/9/2017
2/10/2017

2/10/2017
2/11/2017

2/15/2017
2/16/2017

2/16/2017
2/17/2017

2/16/2017
2/17/2017

2/17/2017
2/18/2017

DURATION

M.S. Gopinathan

R.R. Rao

D.J. Bagyaraj

G. Rajasekaran

R.R. Rao

T.J. Pandian

P. Kandaswamy

R.R. Rao

K. Porsezian

S.K. Saidapur

D.N. Bose

D.J. Bagyaraj

Kaushal Verma

H.A. Ranganath

Uday Maitra

CONVENER

K.S. Maya

R. Mary Josephine

Lali Growther

P. Ramesh Kumar

P. Thangavel

Bakavathiappan

A. Anguraj

M. Kandhasamy

B. Ravi Kumar

A.S. Maheswari

Subhankar Ghosh

K. Petchimuthu

J. V. Ramana Raju

Sathyavelu K. Reddy

Samir Kumar Mandal

CO-ORDINATOR
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Maharanis Science College for
Women, Bengaluru
PSGR Krishnammal College for
Women, Coimbatore
Bapuji Inst. of Engg. & Technology,
Davangare
AVC College,
Mannampandal
Narendra Degree and PG College,
Armoor
Aurora’s Degree & PG College,
Hyderabad
The American College,
Madurai
Uday Pratap College,
Varanasi
Nehru Memorial College,
Puthanampatti
St. Josephs College,
Bengaluru
Tagore Arts College,
Puducherry
Avinashilingam Inst. of Home Science
and Higher Education, Coimbatore
National College,
Bengaluru
Ravenshaw University,
Cuttack
K.S.R. College of Arts & Science
for Women, Tiruchengode
Vivekananda College,
Tiruchengode

47. Proteins in drug discovery and design

48. Recent advances in botany and
microbiology research

49. Plant Taxonomy

50. Perspectives in biological research

51. Plant diversity and its conservation

52. Modern chemistry and biology

53. Introduction to modern biology

54. Recent perspectives in computational
and experimental chemistry

55. Frontiers in life sciences

56. Biotechnology, bioprospecting and
conservation of bioresources

57. Emerging trends in applied physics

58. Recent developments in chemistry

59. An overview of undergraduate
mathematics and research opportunities

60. Frontiers in material science

61. Recent developments in chemistry

62. Floristic diversity and its conservation

1/5/2017
1/7/2017

1/6/2017
1/7/2017

1/6/2017
1/7/2017

1/6/2017
1/7/2017

1/9/2017
1/10/2017

1/10/2017
1/11/2017

1/12/2017
1/13/2017

1/17/2017
1/18/2017

1/17/2017
1/19/2017

1/19/2017
1/21/2017

1/20/2017
1/21/2017

1/23/2017
1/24/2017

1/23/2017
1/24/2017

1/27/2017
1/28/2017

1/31/2017
2/1/2017

2/1/2017
2/2/2017

D.J. Bagyaraj

Vijayamohanan
K. Pillai

Ashok Kumar Mishra

Gadadhar Misra

Ramaraj. R.

K. Porsezian

K.N. Ganeshiah

R.R.Rao

M.S. Singh

T.J. Pandian

Rajan
Sankaranarayanan

M. Sanjappa

R.R. Rao

M. Sanjappa

D.J. Bagyaraj

Savithri H.S.

R. Prabakaran

S. Jothimani

Alekha Kumar Sutar

K.S. Gayathri

S. Subhashini

S. Santhosh Kumar

Grace Prabhakar

Boopathy Raja

Ashutosh Gupta

K. Navaneethakannan

KMR Nambiar

A. Rajendra Kumar

G. Amalan Robert

B.E. Rangaswamy

B. Chitra Devi

Asma Saqib
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VENUE
Sacred Heart College,
Thevara
Fatima College,
Madurai
Karpagam University,
Coimbatore
Raja Doraisingam Govt. Arts College,
Sivakasi
V.O. Chidambaram College,
Tuticorin
PSGRK College for Women,
Coimbatore
PSGRK College for Women,
Coimbatore
Govt. College,
Kurnool
Bharathiar University,
Coimbatore
Dayananda Science College,
Latur
Alvas College,
Moodbidri
Bishop Moore College,
Mavelikara
Govt. Victoria College,
Palakkad
MES College,
Aluva
Tezpur University,
Sontipur

NO. TITLE

63. Computational quantum chemistry

64. Scope on nonlinear physics

65. Algebra and analysis

66. Emerging trends in material science

67. Current scenario in plant sciences

68. Mathematical modelling

69. Impact of life sciences in 21st century

70. Recent advances in plant taxonomy
and conservation biology

71. Prospects in biosciences

72. Lecture workshop on physics,
chemistry and mathematics

73. Emerging vistas in plant sciences

74. Basics of relativistic quantum mechanics
and field theory

75. Recent trends in biodiversity conservation

76. Trends in nanoscience and functional
genomics

77. Emerging trends in chemical sciences

11/11/2016
11/13/2016

11/15/2016
11/16/2016

11/16/2016
11/17/2016

11/29/2016
12/1/2016

11/29/2016
11/30/2016

12/10/2016
12/12/2016

12/15/2016
12/16/2016

12/16/2016
12/17/2016

12/20/2016
12/21/2016

12/21/2016
12/23/2016

12/28/2016
12/29/2016

1/3/2017
1/4/2017

1/4/2017
1/5/2017

1/5/2017
1/6/2017

1/5/2017
1/7/2017

DURATION

M. Palaniandavar

E. Vijayan

R.R. Rao

M. Lakshmanan

R.R. Rao

A.P. Pathak

R.M. Pitchappan

R.R. Rao

Sathees C. Raghavan

P. Kandaswamy

D.J. Bagyaraj

K. Porsezian

K.N. Raghavan

K. Porsezian

E.D. Jemmis

CONVENER

Nashreen S. Islam

B.T. Umesh

Sojan Jose

Javeesh Alex

Sukesh

R.H. Ladda

S. Suja

K.V. Madhusudan

P. Susheela

K. Sumathi

V.R. Mohan

B. Natarajan

M. Jeganathan

Ancemma Joseph

T.G. Abi

CO-ORDINATOR
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NKL Khan Women’s College,
Midnapore
Univ. College for Women,
Hyderabad
Scott Christian College,
Nagercoil
Kuvempu University,
Shivamogga
BMS College for Engineering,
Bengaluru
Tezpur University,
Tezpur
Maitreyi College,
New Delhi
Mangalore University,
Mangaluru
PSG College of Arts and Science,
Coimbatore
Srimad Andavan Arts & Science
College, Tiruchirappalli
St. Josephs College,
Tiruchirappalli
KSR College of Technology,
Tiruchengode
Sir Parashurambhau College,
Pune
Cauvery college for women,
Tiruchirappalli
Bishop Cotton Womens Christian
College, Bengaluru
Kongu Arts and Science College,
Erode

78. Modern chemistry and biology

79. Plant taxonomy – Aims and
perspectives

80. Recent developments in chemistry

81. Computational fluid dynamics

82. Proteomics for health diseases

83. Magnetic and optical phenomena in
molecular materials, principles and
applications

84. Groups in geometry and applications

85. Recent trends in biological research:
health and disease perspective

86. Progress and challenges in life sciences

87. Biodiversity and biotechnology

88. Properties and prospects in biosciences

89. Tissue culture techniques in biotech
industries

90. Bridging the learning gap in Chemistry
from concepts to applications

91. Current developments in biology

92. Ordinary and partial differential equations

93. Recent developments in biochemistry

9/23/2016
9/24/2016

9/23/2016
9/24/2016

9/26/2016
9/28/2016

10/1/2016
10/3/2016

10/3/2016
10/5/2016

10/4/2016
10/5/2016

10/6/2016
10/7/2016

10/6/2016
10/7/2016

10/7/2016
10/8/2016

10/13/2016
10/15/2016

10/19/2016
10/21/2016

10/21/2016
10/22/2016

10/21/2016
10/22/2016

10/21/2016
10/22/2016

11/2/2016
11/3/2016

11/5/2016
11/7/2016

R. Ramaraj

M. Lakshmanan

S.K. Saidapur

K.N. Ganesh

E. Vijayan

R.R. Rao

R.R. Rao

T.J. Pandian

K. Thangaraj

Ajit Iqbal Singh

S. Ramasesha

Utpal Tatu

P. Kandaswamy

R. Ramaraj

R.R. Rao

P.K. Das

A.K. Vidya

Muniraja Goplal

H. Abirami

Vidya Avasare

P. Ponmurugan

A. Auxilia

P. Thirumalai Vasan

D. Brindha

M.S. Mustak

Geetan Manchanda

Nayanmoni Gogoi

Rajya Lakshmi

B.J. Gireesha

G. Allen Gnana Raj

I. Sobha Rani

Dilip K. Nandi
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VENUE
St. Philominas College,
Mysuru
Gulbarga University,
Kalaburgi
Indian Academy Degree College,
Bengaluru
Raghunathpur College,
Purulia
Dr NGP Arts and Science College,
Coimbatore
St. Josephs College,
Bengaluru
Kuvempu University,
Shivamogga
Kumaraguru College of Technology,
Coimbatore
St. Joseph Degree and PG College,
Hyderabad
Christ University,
Bengaluru
Karpagam University,
Coimbatore
Madras Christian College,
Chennai
VIT University,
Vellore
Hindusthan College of Arts and
Science, Coimbatore
Kamaraj College,
Thoothukudi

NO. TITLE

94. Special topics in condensed matter
physics

95. Recent advances in life sciences

96. New horizons in chemical and
biochemical sciences

97. Chemistry: an innovative driver in
materials science

98. Trends in modern biology

99. Emerging and re-emerging infectious
diseases

100. Role of plant taxonomy in conservation
of biodiversity

101. Some recent trends in physics

102. Role of mathematical science in
digitalization

103. An introduction to the solution of ordinary
differential equations

104. Biodiversity and bioremediation

105. Chemistry – Current focus

106. Mining metabolites – Microbes in plants

107. Prospects of bioscience

108. Recent trends in biological sciences

8/17/2016
8/18/2016

8/23/2016
8/24/2016

8/25/2016
8/27/2016

8/26/2016
8/27/2016

9/1/2016
9/2/2016

9/2/2016
9/3/2016

9/7/2016
9/8/2016

9/7/2016
9/9/2016

9/10/2016
9/11/2016

9/16/2016
9/17/2016

9/16/2016
9/17/2016

9/22/2016
9/23/2016

9/22/2016
9/23/2016

9/22/2016
9/23/2016

9/22/2016
9/24/2016

DURATION

D.J. Bagyaraj

D.J. Bagyaraj

R. Uma Shaanker

V. Subramanian

R.R. Rao

Mythily Ramaswamy

V. Kannan

M. Lakshmanan

R.R. Rao

Soumitra Das

D.N. Rao

Samar Kumar Das

C. Durga Rao

R.R. Rao

R. Srinivasan

CONVENER

A. Doss

G. Rajalakshmi

Siva Ramamorthy

P. Wilson

A. Sangilimuthu

Mayamma Joseph

N. Lakshmi

R. Balamurugan

Y.L. Krishnamurthy

Popy Dutta

J. Karthikeyan

Bhaskar Biswas

K. Prashanthi

G.R. Naik

D. Revanna Siddaiah

CO-ORDINATOR
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University of Calcutta,
Kolkata
Miranda House,
Delhi
KSR College of Arts and Science,
Tiruchengode
Govt. Degree and PG College,
Wanaparthy
Govt. Arts College,
Melur
KLE Society’s S. Nijalingappa
College, Bengaluru
Sathyabama University,
Chennai
NIRRH,
Mumbai
M.R. Govt. Arts College,
Mannargudi
PSGRK College for Women,
Coimbatore
Mody Univ. of Science and
Technology, Sikar
Vidyasagar University,
Midnapore
Dr GRD College of Science,
Coimbatore
MACFAST,
Tiruvalla

109. Hyperbolic partial differential equation
(HPDE) and conversion laws (CL)

110. Lecture workshop on physics, chemistry
and mathematics

111. Numerical methods and scientific
computing

112. Plant taxonomy – Concepts and
changing trends

113. Introduction to theoretical physics

114. Advances in biotechnology

115. Advances in microalgal research and its
relevance to climate change

116. Applications of flow cytometry in health
and disease

117. Frontiers in biosciences

118. Mathematical Physics

119. Emerging technologies based on
nanoscience - a popularization workshop

120. Chemistry and biology interface

121. Internet of things: A research perspective
for smart environment

122. Recent advances in life sciences

4/11/2016
4/12/2016

4/15/2016
4/16/2016

4/21/2016
4/22/2016

4/22/2016
4/23/2016

6/22/2016
6/24/2016

7/11/2016
7/13/2016

7/14/2016
7/15/2016

7/21/2016
7/22/2016

7/29/2016
7/30/2016

8/4/2016
8/5/2016

8/8/2016
8/9/2016

8/10/2016
8/12/2016

8/10/2016
8/12/2016

8/10/2016
8/12/2016

Sateesh C. Raghavan

Krithi Ramamritham

Anunay Samanta

A.K. Ganguly

M. Lakshmanan

R.R. Rao

Tarala D. Nandedkar

T. Subramoniam

M.R.N. Murthy

G. Baskaran

R.R. Rao

P. Kandasamy

Ajit Iqbal Singh

Phoolan Prasad

Biju Dharmapalan

S. Sujatha

Amiya Kumar Panda

Amlan Kumar Das

P. Meena

R. Velayudham

Sarbani Mukherjee

T. Sasipraba

K.S. Prathibha

A. John Peter

B. Sadasivaiah

S. Padma

Daulti Verma

Susmita Sarkar

WOMEN IN
SCIENCE PANEL
PROGRAMMES
Women in Science: A Career in Science
1. Azim Premji University, Bengaluru, 17 September 2016
A lecture workshop was organized by the
Women in Science (WiS) panel, Indian
Academy of Sciences, Bengaluru, in
association with Azim Premji University,
Bengaluru, under the “WiS: A Career in
Science” programme on 17 September
2016 at the Azim Premji University, PES
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Campus, Electronic City, Bengaluru. The
workshop was attended by 100
participants comprising undergraduate
students and faculty members from Azim
Premji University (APU) and nearby
colleges.

The workshop began with an introduction
to the Women in Science program given
by Dr D.B. Beena . The first speaker,
Rama Govindarajan, from International
Centre for Theoretical Sciences,
Bengaluru, began her talk entitled “Fluid
mechanics of clouds and other things”.
She gave an informative talk on cloud
science; what causes clouds to form, what
role does altitude play on cloud formation,
how aerosol particles act as nucleation
points, etc. Interestingly, she highlighted
the fact that much remains unknown
about clouds, and how climate change is
affecting cloud patterns, and especially
monsoons in India.
Varsha Singh, Department of Molecular
Reproduction, IISc, gave a talk on “Secrets
behind longevity in worms: Sensory
perception and caloric restriction”. The
audience was introduced to different
model organisms, each lending
themselves to specific areas of study. In
C. elegans, Singh outlined how caloric
restriction results in increased lifespan,
and made connections to the neural
system. She spoke about pattern
formation in Pseudomonas bacteria, and
raised many interesting questions
regarding emergence of “multicellular
behaviour” in a unicellular system.
Kaneenika Sinha, Indian Institute of
Science Education & Research, Pune,
gave a lecture entitled “Certain functions
of Ramanujan”. She used Srinivas
Ramanujan’s life and mathematical
interests to demonstrate not only the
significance and ingenuity of his

discoveries but also how simple methods
can be used by students to solve
important problems.
Veena Srinivasan from the Centre for
Environment and Development, ATREE,
spoke on “Problem driven water science:
framing research to
address
critical
social problems”.
She spoke on the
approach taken at
ATREE on solving
water-related issues.
Owing
to
the
complex nature of
water shortages due
to overuse of water,
increased extraction, climate change,
changes in livelihood practices, etc.,
rather than taking a hypothesis-driven
approach, the first step was to identify the
issues that contribute to the broader social
and ecological problems of water resource
management.
Yasmin Jayathirtha, from Centre for
Learning, Bengaluru, gave a lecture
entitled “The sceptical chemist: Education
for a scientific attitude”. She spoke on the
nature of the current education system,
and the lack of promoting questioning
and understanding versus the examdriven system. Giving examples from her
own experience in teaching chemistry,
she spoke about how science is truly a tool
to question the universe.
A panel discussion was held on various
issues related not only to women in
science but careers in science in general.

87

The panel included Aruna Rajan, Flipkart,
Bengaluru, Varsha Singh (chairperson),
Priyanka Jamwal, ATREE, Usha Rajaram,
APU, and Rajaram Nityananda, APU.
Topics included career options in science
after BSc (academic, industry and other

options), work–life balance in a career in
science, and issues faced by women in
early stages of an academic career in
scientific research/teaching and in a
corporate career.

2. NMKRV College, Bengaluru, 3 March 2017
This one-day lecture programme
intended to address the issues of under
representation of women at all levels of
Science & Technology.
The programme began with the inaugural
session followed by keynote address by
G.C. Anupama, Dean, Indian Institute of
Astrophysics, Bengaluru, who spoke on
many carer and research opportunities
available for women in various fields. She
talked about the women scientists who
were behind the MANGALYAN Project,
and various other projects in which
women outnumbered men.
Presidential remarks were made by M.
K. Dattaraj, Trustee, RSS Trust,
Bengaluru. The second lecture was on
“Career in Science” by Akella Vani,
Indian
Institute
of
Horticultural Research,
Bengaluru. This session
focused on various career
options in the physical and
biological sciences. A
number of statistical
reports were presented for
various career options
available and also on how
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to get scholarships and other benefits to
women. There were many queries raised
by the students during this session.
The third lecture was on “Education,
Science, Technology and Empowerment
of Women: Emerging Scenario” by Latha
Christie, Ministry of Defense, Bengaluru.
She made a point that women not only
need societal support to progress in
scientific and engineering fields, they also
need to feel that their endeavours had a
beneficial impact on the society to
provide them with an incentive to excel
their chosen areas.
The last lecture was on “Renewable
Energy Technologies and their
Applications” by Sheela K Ramasesha,
Divecha Centre for Climate Change,
Indian Institute of Science,
Bengaluru. She spoke in
detail about the various
renewable energies available
and also mentioned the
technologies to use in the
beneficiary manner so that
the future generation can
live better in this world.

3. The National College, Bengaluru, 14 March 2017
This one-day seminar was organized on
the occasion of International Women’s
Day for the faculty and undergraduate
students at The National College,
Bengaluru.
H. S. Savithri, Department of
Biochemistry, Indian Institute of Science,
Bengaluru, in her keynote address spoke
about the challenges faced by women in
building their career in science. She spoke
about the activities of the Academy Panel
on “Women in Science” and other
programs of the Indian Academy of
Sciences. The first lecture, “My journey
into the wonderland of viruses”,
explaining how viral DNA replicates using
enzyme system of the host and their
proliferation, followed.
The second lecture was on
“Making Satellite and
Women in ISRO” by
Vasantha Kumari, ISRO
Satellite
Centre,
Bengaluru. She spoke on
the application of space
technology for the benefit
of the common man
which may be in the field
of satellite communication and remote
sensing in villages under which the
telemedicine project to connect remote
areas for proper and advanced medication
is used. She concluded the talk by saying
about 30% of the total staff in ISRO are
women. India has the capability to build
space crafts and said that selection of

candidates for ISRO is purely on merit
basis.
The third speaker, Shivaleela, Department
of Nutrition, University of Agricultural
Sciences, Bengaluru, spoke on “Women
in agriculture and science”. She
highlighted the various aspects of
production of pulses and cereals and how
women work in field and at home
balancing the workplace and the family.
Shobhana Narasimhan Theoretical
Sciences Unit, JNCASR, Bengaluru,
addressed the gathering on “The many
body problem in academia and physics”,
in which she demonstrated the conditions
of women in India and the World. She
spoke on the many body
problem concept of physics
through her excellent
communication.
Paulami,
NIMHANS,
Bengaluru, spoke on
“Women and psychology”.
She spoke on the impact of
family life on research
career, absence of clear
career path, gender bias,
gender schemas and
unconscious bias, the need for support
and inspirational models, reconstruction
of the academic research system, etc. She
highlighted that there is a lot of interest
in under-representation of women in
certain fields of science, but in the field
of psychology, there is more concern
about the lack of men.
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HINDI
WORKSHOP

The Indian Academy of Sciences and the
Raman Research Institute jointly
conducted a workshop on Noting,
Drafting and Computing in Hindi on 24
June 2016 by Dr S. N. Mahesh, Sr. Hindi
Translator, Centre for Artificial
Intelligence and Robotics, Bengaluru.
This was followed by Hindi Vocabulary
Quiz.
Hindi Fortnight was jointly observed
during 14–26 September 2016. Various
competitions such as quiz, story-telling,
Hindi
typing,
knowledge
of
Administrative Glossary, Hindi dictation
and Hindi songs were held. The fortnight
concluded with Hindi Day Celebration on
26 September 2016. A lecture by Dr. Niru

90

Sinha, Maharani Lakshmi Ammani
College for Women, Bengaluru, was
followed by prize distribution.
The following talks were held: Shri
Srinivas Rao, Hindi Officer, Bharat
Electronics Ltd., Bengaluru, spoke on
“Hindi in Administrative and Technical
field” on 23 December 2016. Dr. Durga
Dutt Ozha, Former Senior Scientist-G,
Ministry of Water Resources, Head of
Chemical Laboratory, Rajasthan, and
Member of Hindi Advisory Committee
for promotion of Science, spoke on
“Invisible pollution in environment, its
hazards and remedial measures” on 17
March 2017.

VIGILANCE
AWARENESS WEEK
The ‘Vigilance Awareness Week’ was

system of governance, a relatively

observed at the Indian Academy of
Sciences between 31 October and 5

immune upper-class, a despondent
middle-class and a below-the-poverty-line

November 2016. The theme this year was
Public participation in promoting integrity

class, whose population, “theoretically”,
only increases every year, despite the

and eradicating corruption. In this context,
a special lecture by Shri M N

employment of various measures to
combat poverty.
Vidyashankar

Vidyashankar was organised jointly by
the Indian Academy of Sciences and

concluded his talk by pointing out that
we, as a society, and not as individuals,

Raman Research Institute, on the 4
November, 2016. Vidyashankar has over

have the solution to every problem, but
the challenge lies in the implementation.

30 years of experience in management
and administration of various government

The question then, he says, is – Do we
have the mindset to solve it?

bodies, boards and corporations, having
served in various government
departments at the state and central level
and most recently as the Additional Chief
Secretary to
Karnataka.

the

Government

of

His talk, titled “Corruption: The Curse In
An Economy”, commenced with a series
of examples – citing substantive statistical
data and documented figures –
illustrating how corruption is detrimental
to the socio-economic development of our
nation. He spoke about the challenges
faced in dealing with corruption,
portraying a picture of a sociopathic
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NATIONAL
SCIENCE DAY
February 28th is celebrated as National
Science Day in India, a day when the
nation commemorates the genius of Sir
C V Raman and celebrates the spirit of
science through a plethora of activities
ranging from seminars, debates, quiz
competitions, exhibitions and lectures
involving college and school students,
teachers and researchers. Activities this
year focused on "Science & Technology
for Specially Abled Persons”. The
Indian Academy of Sciences every year
hosts an exclusive National Science Day
event for students.
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This year, school students from various
parts of Bangalore visited the renowned
Sir C V Raman Museum located in the
Raman Research Institute. The museum
houses Raman's prized collection of gems,
crystals, minerals, and rock specimens
from all over the world.
Raman was a strong believer of learning
from experimenting and observing.
Bringing
the
same
spirit
of
experimentation and observation to the
students was the ‘Hands-on Session’, by
the Agastya Foundation. The session
focused on ingeniously designed yet
simple set-ups and experiments to learn
the natural principles that govern
everyday life. The occasion also saw the
screening of the inspiring documentary
on Raman’s life.
The coming years are likely to see largescale use of drones to deliver specialized
services ranging from healthcare in
remote areas and search-and-rescue
operations to security and surveillance
and even scientific data collection. To give
students a flavor of the future, scholars
from the Aerospace Engineering
Department of IISc demonstrated their
drone technology while describing their
mechanisms and applications.
The Science Day Talk by Shri H R
Madhusudana, Jawaharlal Nehru
Planetarium, explored the concepts of
isoperimetric problems – how circles with
the same perimeter of a square will have
larger area, and how such shapes in
nature are optimized for energy
minimization.
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ACADEMY FINANCES
The accounts for the financial
year 2016–17 were audited
by a firm of Chartered
Accountants. A summary of

Income

Plan/Non Plan
Rupees(in lakhs)

the income and expenditure
is displayed.

Grant – DST

1885.45

Subscriptions

108.58

Interest earned on Plan grant

44.06

Others

13.06

Deficit under Non-Plan

Nil

TOTAL

2051.15

Budget Performance for the
year 2016-2017
No.

Grant-in-aid
category

1

Plan – General

2

Revised budget
estimates

Surplus carried
forward from
previous year

Funds allocated
and received
from DST

Interest
earned
on grant

(Rs. In Lakhs)

(Rs. In Lakhs)

(Rs. In Lakhs)

(Rs. In Lakhs)

1174.70

205.75

1139.06

31.73

Plan – Capital

70.00

-64.96

146.32

2.80

3

Plan – Salary

450.00

228.22

216.88

9.43

4

Plan – Salary of
SC Component

10.00

1.78

2.40

0.10

5

Non-Plan

226.99

0.00

10.00

5.31

1931.69

370.79

1514.66

49.37

TOTAL

*Balance met out of internally generated income
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Expenditure

Plan/Non Plan
Rupees(in lakhs)

Journal printing (including Current Science)

188.78

Science education programmes

620.76

Salaries

259.13

Medical expenses

19.04

Transfer to Raman Chair

10.00

Annual/mid-year meetings

108.07

Postage

23.20

Others (Expenses on retirement benefits, bonus,
maintenance of building, equipment, stationery,
packing, pension fund, furniture & equipment,
library books, discussion meeting expenses, etc.)

203.67

Surplus

618.50

TOTAL

2051.15

Actual
expenditure

Prior period
adjustments

Surplus/
Deficit

(Rs. In Lakhs)

(Rs. In Lakhs)

(Rs. In Lakhs)

Percentage
of actual
expenditure
to revised BE

Percentage
of actual
expenditure to
funds received
from DST

1060.13

-

316.41

90.25

78.83

17.01

2.89

70.04

24.30

20.91

215.53

-

239.00

47.90

48.42

11.23

-

-6.95

112.30

268.66

131.64*

-

58.00

100.00

1435.54

2.89

618.50
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TABLE 1
PAPERS PUBLISHED IN JOURNALS (JANUARY TO DECEMBER 2016)
Vol. no.

No. of
issues

No. of
papers

Total no. of
printed pages

(**)

39

7

226

1878

90L

110,111

24

869

3898

716L

1.

Bulletin of Materials Science

2.

Current Science

3.

J. Astrophys. Astron.

37

4

39

668

35L

4.

Journal of Biosciences

41

4

71

806

162L

5.

Journal of Chemical Sciences

128

12

207

1954

400L

6.

Journal of Earth System Science

125

8

120

1723

127L

7.

Journal of Genetics

95

4

129

1072

149L

8.

Pramana

86,87

12

232

2342

66L

9.

Proceedings (Math. Sci.)

126

4

50

654

76K

10.

Resonance

21

12

89

1151

19L

11.

Sadhana – Engg. Sci.

41

12

126

1524

886L

103

2158

17670

2574L

Total
* Including briefer items such as news, correspondence, etc.
** As compared to last year’s figures

COMPARISON OF NUMBER OF PAPERS PUBLISHED IN JOURNALS

Proceedings – Math Sci
50

Sadhana –
Engg Sci
Resonance
126
89

Bulletin of Materials Science
226

Pramana
232

Journal of Genetics
129

Current Science
869

Journal of Earth
System Science
120

Journal of Chemical Sciences
207
Journal of Biosciences
71

Journal of Astrophysics
and Astronomy
39
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TABLE 2
PAPERS SUBMITTED FOR PUBLICATION (JANUARY TO DECEMBER 2016)
Accepted

Rejected

Pending

Total

(**)

1.

Bulletin of Materials Science

182

1258+

13

1449

245K

2.

Current Science

620

2509

491

3620*

81K

3.

J. Astrophys. Astron.

58

137+

-

195

43K

4.

Journal of Biosciences

78

674

4

756

281L

5.

Journal of Chemical Sciences

188

467

2

1473

645K

6.

Journal of Earth System Science

143

439

38

620

82K

7.

Journal of Genetics

125

572

4

710

30L

8.

Pramana

101

345

18

464

133L

9.

Proceedings (Math. Sci.)

24

418

21

463

54K

10.

Resonance

63

78

21

167

31K

11.

Sadhana – Engg. Sci.

125

1060

325

1510

392K

1707

6127

924

9978

884K

Total
+

Withdrawn (JG: 9)
* Including briefer items such as news, correspondence, etc.
** As compared to last year’s figures

COMPARISON OF PAPERS ACCEPTED VERSUS PAPERS SUBMITTED
1449

Bull. Mat. Sci.

182
3620

Current Science
J. Astrophys. Astron.
J. Biosci

620
195
58
756
78

J. Chem. Sci.

1473
188

J. Earth Sys. Sci.

620
143
710

J. Genetics
125

Pramana

Submitted
Accepted

464
101

Proc. Math. Sci.

463
24
167

Resonance
63

Sadhana

1510
125
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TABLE 3
CIRCULATION DETAILS OF JOURNALS (JANUARY TO DECEMBER 2016)
Subscription
(India)

Complimentary
(Fellows & Associates)

Total

1. Bulletin of Materials Science

1515

84

1599

2. Current Science

3079

191

3270

3. J. Astrophys. Astr.

1043

60

1103

4. Journal of Biosciences

1549

175

1724

5. Journal of Chemical Sciences

1594

117

1711

6. Journal of Earth System Science

1059

97

1156

7. Journal of Genetics

1273

117

1390

8. Pramana

1837

125

1962

9. Proceedings (Math. Sci.)

1560

79

1639

10. Resonance

3358

151

3509

11. Sadhana – Engg. Sci.

1355

107

1462

19222

1303

20525

Total

COMPARISON OF SUBSCRIPTIONS OF JOURNALS

Current Science
3270

Pramana
1962
Journal of Astrophysics & Astronomy
1103
Proceedings – Math Sci
1639

Resonance
3509

Journal of Earth
System Science
1156

Journal of Chemical
Sciences
1711

Journal of Genetics
1390
Journal of Biosciences
1724

Bulletin of Materials Science
1599
Sadhana – Engg Sci
1462
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TABLE 4
DETAILS OF 2016 SUMMER FELLOWSHIPS
STUDENTS
Subjects

TEACHERS

Applications
received

Offered

Availed

Applications
received

1. Life Sciences
(incl. Agric. Sci.)

2954

482

402

121

64

45

2. Engineering

8488

570

399

155

40

23

3. Chemistry

1733

294

237

78

31

19

4. Physics

1935

230

177

75

28

17

5. Earth Sciences

748

139

117

7

2

1

6. Mathematics

810

116

77

18

8

4

16668

1831

1409

454

173

109

Total

Earth Sciences
748

Mathematics
810

Offered

Availed

Life Sciences (incl. Agric. Sci.)
2954

Physics
1935

SUBJECT-WISE
COMPARISION OF
APPLICATIONS
RECEIVED FROM
STUDENTS

Chemistry
1733

Engineering
8488
Earth Sciences
7
Physics
75

Mathematics
18

Life Sciences (incl. Agric. Sci.)
121

SUBJECT-WISE
COMPARISION OF
APPLICATIONS
RECEIVED FROM
TEACHERS

Chemistry
78

Engineering
155
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Personnel as on 31.03.2017
General Ph. No.: +91-80-2266 1200 E-mail: <user_id>@ias.ac.in
Website: http://www.ias.ac.in
Office (Direct) Residence

Mobile

E-mail ID

SECRETARIAT
Maheshchandra, N.
Executive Secretary

2266 1203

2351 8081

90080 32004

mahesh

Ravi Kumar, C.S.
Assistant Executive Secretary
& Coordinator, SRF Programme
(Science Academies’
Education Programme)

2266 1207

–

90080 32002

ravi

Brahmananda, N. N.

2266 1224

–

99862 25491

brahma

Nalini, B.R.

2266 1205

–

98867 81301

nalini

Thirumalai, N.

2266 1204

2663 4067

98807 15025

thiru

Vanitha, M.

2266 1206

–

–

vanitha

Venkatarathnam, N.

2266 1215

–

90080 32003

venkat

EDITORIAL
Cicilia Edwin

2266 1250

2360 1614

98802 33156

cici

Geetha Sugumaran

2266 1245

–

81302 02933

geethas

Gracy Rani, R.A.

2266 1270

–

97403 24185

gracy

Jai Benjamin

2266 1252

–

97436 36291

joy

Mary J. Mathai

2266 1251

2547 4916

99025 31781

mary

Nagesh, K.

2266 1244

–

98863 24220

nagesh

Padmaja, N.

2266 1268

–

94490 07041

padmaja

Pushpavathi, R.

2266 1243

–

99450 07273

pushpa

Shylaja, K.S.

2266 1242

–

99016 81773

shylaja

Srimathi, M.

2266 1248

4146 1855

98804 49261

srimathi

Sudarshana Dhar

2266 1279

2360 0273

99454 35868

sdhar

Sushila Rajagopal

2266 1249

–

99000 94263

sushila

Usha Susan Philip

2266 1247

4090 6692

94490 06692

usha
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Office (Direct) Residence

Mobile

E-mail ID

SCIENCE ACADEMIES’ EDUCATION PROGRAMME
Mahabaleswara, T.D.
2266 1222
Coordinator, Refresher Course
& Lecture Workshop
Additional charge: Vigilance Officer

2642 1521

94496 36215

maha

Chethana, H.

2266 1221

–

99723 81907

chethana

Geetha, K.

2266 1210

2675 0156

81230 51203

geetha

Roopashri, M.S.

2266 1202

–

87626 88980

roopa

ACCOUNTS & FINANCE
Shashidhar, A.
Accounts Officer

2266 1213

–

99000 38761

shashidhar

Asha, B.S.

2266 1211

–

99454 58250

asha

Jayakumar, A.

2266 1212

–

96327 26132

jaykumar

Tejeswini, T.M.

2266 1211

–

95912 37887

tejes12

JOURNALS’ CIRCULATION
Chikkahanumanthappa, L.

2266 1216

–

95357 55832

hanu

Meghana, B. Yadav

2266 1209

–

96322 02935

meghana

COMPUTER & IT SUPPORT
Prakash, N.A.

2266 1269

–

99160 51882

prakash

Rajesh, P.

2266 1214

–

90080 32005

rajesh

Sumesh, K.S.

2266 1280

–

70220 11551

sumesh

SUPPORTING STAFF
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Channaiah, H.

2266 1223

–

–

Govindaswamy, J.

2266 1216

–

88614 37221

Manjunath, N.

2266 1238

–

98866 06380

Rathnamma, N.

2266 1217

–

–

Vijaya Kumar, R.P.

2266 1217

–

94482 46083

CURRENT SCIENCE ASSOCIATION
General Ph. No.: +91-80-2361 2310 E-mail: <user_id>@ias.ac.in
Website: http://www.currentscience.ac.in

Madhavan, G.
Executive Secretary

Office (Direct) Residence

Mobile

E-mail ID

2361 2310

98440 79282

madhavan

2341 7960

EDITORIAL
Anuradha, R.

2266 1264

–

99006 55618

anuradha

Chandrika Ramesh

2266 1263

2334 5837

99806 90954

chk

Geetha, D.L.

2266 1265

–

93798 95857

dlgeetha

Rajitha, V.

2266 1262

–

97312 11310

rajitha

Venkateswari, V.

2266 1263

–

90087 54808

bhuvana

Venugopal, M.S.

2266 1261

–

99000 38762

venu

91643 42958

anantha

SUPPORTING STAFF
Ananthamurthy, H.R.

2266 1264

–
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