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Foreword
The scientif ic programmes of the Academy in the year
2017–18 had some new initiatives.
The Academy started two online-only journals –
Dialogue: Science, Scientists, and Society and IASc
Conference Series. The former is a scholarly forum for
scientists and interested stakeholders to discuss and
debate issues pertaining to scientists and society. In the
IASc Conference Series, we hope to publish invited
original research, review, perspective and commentary
articles arising from the proceedings of selected highquality topical scientif ic conferences. These journals
further expand the Academy’s objectives of dissemination of scientif ic knowledge. A
related initiative this year was the commissioning of an editorially moderated discussion
forum – Confluence – under the umbrella of the new journal Dialogue. This paves the
way to bring together all stakeholders in science and society on issues concerning science,
in order to engage in constructive dialogue on a social media platform.
Two Chairs were established: The Janaki Ammal Chair in honour of Foundation Fellow
Janaki Ammal and the Academy–Springer Nature Chair, commemorating a decade of
the co-publishing arrangement between the Academy and Springer.
As in the past, the Academy implemented its existing and established programmes with
the generous support of the Fellowship. The SRFP Programme adopted a new online
platform for publishing and documenting reports. Together with active support and
participation of Fellowship and Associateship, the flagship programmes of the Academy
– publication of journals and the Science Education Programmes – saw another fruitful
year, upholding the cause of science.

RAM RAMASWAMY
President, Indian Academy of Sciences
10 October 2018
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T HE I NDIAN A CADEMY

OF

S CIENCES

was founded in 1934 by Sir C. V. Raman and was registered
as a Society under the Societies Registration Act. The
Academy aims at promoting the progress and upholding
the cause of science in pure and applied branches. The
Academy encourages and publishes important researches
in all branches of science (including engineering) in order
to provide publication opportunities to Indian scientists at
the international level. The Academy also publishes books,
memoirs, journals, proceedings and transactions relating
to scientif ic researches in pure and applied branches.
Promotion of original research and disseminate scientif ic
knowledge to the community, through its meetings,
discussions, seminars, symposia and publications are the
activities of the Academy.
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V I S I O N
To play a crucial role in national regeneration by all means at its
disposal in order to promote the progress and uphold the cause of
science, and contribute not only to the flowering of science in India
but also to national character.

M I S S I O N
P romoting original research and disseminating scientif ic
knowledge to the community, through its activities of publication
of scholarly journals, organizing scientif ic meetings, discussions,
seminars, symposia, and lectures.

Recognizing the special relationship of scientif ic creative activity
with the process of education and course of discovery.

Identifying and nurturing of scientif ic talent amongst the young.
Upholding the principle of social responsibility for all effort,
individual or corporate facilitated by the Fellowship of the
Academy.
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O B J E C T I V E S
1
2
3
4
5
6

7

8
9

To promote the progress and uphold the cause of science, both in pure and applied
branches.
To co-operate with the existing Provincial Academies having similar objectives,
and with others when founded.
To encourage and publish important researches in the branches of science
comprehended by the Academy and to represent internationally the scientif ic
work of India.
To undertake, control and direct scientif ic enterprises of all-India signif icance
and to participate in similar international activities.
To collect, sort out and disseminate information concerning the industrial,
economic and labour problems relating to India and other progressive countries.
To publish books, memoirs, journals, proceedings and transactions relating to
scientif ic researches in pure and applied branches initiated by the Academy and
those conducted under the direction of Provincial Academies, the Universities
and Government Scientif ic Institutions.
To organize and arrange for the meetings of the Congresses, Committees and
Conferences for reading and discussing papers submitted to the Academy, advising
Government and other bodies on scientif ic and other matters referred to the
Academy and to co-operate with the National Research Council when instituted.
To secure and administer funds, grants and endowments for the furtherance of
scientif ic research.
To undertake and execute all other acts which shall assist in and promote the
usefulness, aims and purposes of the Academy.
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F U N C T I O N S
1
2
3
4
5
6

Publication of Scientif ic Journals
Election of Fellows and Honorary Fellows
Selection of Associates
Organizing Scientif ic Meetings
Curation of Repository of Publications of Fellows
Chair Professorships
– Raman Chair
– Jubilee Professor
– Janaki Ammal Chair
– The Academy–Springer Nature Chair
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Science Academies’ Education Programme
– Summer Research Fellowships to students and teachers
– Focus Area Science Technology Summer Fellowships to students
and teachers targeted at specif ic geographical regions or specif ic
topics
– Refresher Courses for teachers
– Lecture Workshops for students and teachers
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Women in Science

Progress Report
PROGRESS
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 scientif ic 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 scientif ic creative activity with the process of education and holds that the course
of discovery includes the identif ication and nurturing of scientif ic talent among the young.
A brief account on the progress and achievement of the Academy during 2017-18 is presented
below. These programmes and activities are presented in greater detail in the following sections
of the report.

H I G H L I G H TS


Over 2174 peer-reviewed articles have been published in 13 thematic journals and the
contents are available on a free-access platform (http://www.ias.ac.in/Journals/
Overview/).



The free-access journals during the year had around 17 lakhs downloads.



Over 16,700 print versions of these journals were circulated to institutions/individuals
on subscription basis.



A new online journal Dialogue: Science, Scientists, and Society was launched
(www.ias.ac.in/dialogue).



An editorially moderated discussion forum Confluence was also launched to discuss
issues of concern with Science and Society (www.confluence.ias.ac.in).



Journals’ citations have increased over the years.
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Two Chair Professorships were commissioned : the Janaki Ammal Chair for Women
Scientists in honour of Dr Ammal, and the Academy–Springer Nature Chair to
commemorate 10 years of the co-publishing arrangement between the Academy and
Springer.



Two new books were published including reprinting of one book.



Under the Summer Research Fellowship programme, 1426 students and teachers
underwent two months’ Fellowship and worked with Fellows and other mentors spread
across many research institutions of the country.



193 Lecture Workshops and 39 Refresher Courses were held, with over 28300
University faculty/students across the nation attending them.

OVERVIEW OF MAJOR PROGRAMMES
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Publication of scientific journals: The number of journals currently published by
the Academy is 13, covering all major disciplines in science & technology. The Academy
initiated the publication of online-only journals – Dialogue: Science, Scientists, and
Society (online in January 2018), and IASc Conference Proceedings Series. The Academy
is one of the biggest scientif ic journal publishers in the country. Special publications
of topical interest are frequently brought out in the various journals. Ten journals of
the Academy are being co-published with Springer (http://www.springer.com).
Springer provides access to the journals’ content worldwide on its journal platform
SpringerLink (https://link.springer.com). Springer also distributes print editions of
the journals outside India. Full and free access to the Academy journals is available
worldwide on the website of the Academy (http://www.ias.ac.in). The Current Science
Association works with the Academy in bringing out the fortnightly multidisciplinary
journal Current Science, published since 1932.



Science Academies’ Education Panel Programmes: Under the Summer Fellowship
Programme, a total of 1350 students and teachers availed the Summer Research
Fellowship. With a view to enhance the spread of science & technology in specif ic
regions of the country, the Inter Academy Panel initiated the Focus Area Science &
Technology Summer Fellowship (FAST-SF) in 2017. The focus was on North Eastern
States of the country in 2017: 76 students/teachers availed the fellowship. The focus
keeps shifting from geographical regions to topics every year.

The Academy holds several Refresher Courses and Lecture Workshops each year:
39 Refresher Courses in Physics, Life sciences, Engineering and Earth & Planetary
Science were conducted for university science teachers in different parts of the country.
193 Lecture Workshops were held in Physics, Life Sciences, Engineering, Earth &
Planetary Science, Mathematics and Chemistry in different parts of the country.


Election of Fellows and Associates: The Academy annually elects distinguished
scientists of the country to its Fellowship; it also elects persons distinguished for
contributions to science or engineering, whose place of work is outside India, as
Honorary Fellows. 456 nominations for the Fellowship were considered for 2018. 28
outstanding scientists from India and 1 foreign scientist were inducted into the
Academy Fellowship and Honorary Fellowship respectively. As on October 2018, the
number of Fellows on roll is 1070 and Honorary Fellows is 57.
Selection of Associates: This programme was introduced in 1983 to identify and
encourage promising young scientists under 35 years of age. The Associateship is
tenable for a minimum period of three years or maximum period of f ive years until
the age of 35. 26 Associates were selected this year.



Organizing Scientific Meetings: The Academy annually holds scientif ic meetings,
symposia and public lectures and other similar activities to provide a means of
exchange of scientif ic knowledge among scientists and to bring new knowledge to
the attention of the scientif ic community. The Mid-Year Meeting was organized during
30 June to 01 July 2017, at Indian Institute of Science, Bengaluru. The Annual Meeting
was organized at NEHU, Shillong, during 3–5 November 2017. Symposia, public
lectures and scientif ic talks by Fellows/Associates were held in these meetings. In
addition, 2 discussion meetings were held on scientif ic themes. The Academy
organized a national discussion meeting on School Education during 18-20 August
2017; recommendations were submitted to the committee constituted by the
Government to frame the National Education Policy.



The Jubilee Chair Professorship was instituted during the Platinum Jubilee Year
of the Academy in 2009. Eminent scientists from any country and from any scientif ic
discipline are invited to occupy the Jubilee Professorship. Profs Andrej Sali (University
of California) and Veena Sahajwalla (UNSW Australia) visited India during August
2017.



Repository of Publications of Fellows: This initiative is intended to make available
research and review papers published by Fellows in peer-reviewed journals. At the
end of March 2018, the repository had 13,386 records: 9,166 new records were added
during the year (www. http://repository.ias.ac.in).
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COUNCIL

Council

2016–2018

Prof. R. Ramaswamy
President

Prof. Dipankar Chatterji
Previous 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
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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 K. Lele

Prof. Partha P. Majumder

Prof. K. H. Paranjape

Prof. Ashok Sahni*

Prof. D. D. Sarma

* Filled by the President for the remaining term due to vacancy created by the demise
of Prof. R. Ramesh (demised on 2 April 2018)
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Fellowship
FELLOWS
The Academy has always been a source of encouragement to scientists, particularly of the younger
generation. In fact, the f irst recognition that many of our leading scientists have received is the
election to the Fellowship of the Academy. During the year 2017, 456 nominations were considered
for the Fellowship. 28 scientists were elected Fellows of the Academy for the year 2018. As on 31
March 2018, the total number of Fellows on roll is 1077.
Prof. Inder K.Verma was inducted into the Honorary Fellowship.

Fellows 2018
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Fellows

Anirban Basu
National Brain Research
Centre, Manesar

S K Bhowmik
Indian Institute of Technology,
Kharagpur

Research Area: Neurovirology,
Neurobiology, Molecular
Medicine

Research Area: Metamorphic
Petrology, Accessory Mineral
Petrology, Tectonics

Balram Bhargava
All India Institute of Medical
Sciences, New Delhi

Partha S Chakraborty
The Institute of Mathematical
Sciences, Chennai

Research Area: Cardiology,
Medtech Innovation, Public
Health

Research Area: Operator
Algebras, Noncommutative
Geometry, Quantum Groups

Nagasuma R. Chandra
Indian Institute of Science,
Bengaluru

Parthasarathi Dastidar
Indian Association for the
Cultivation of Science, Kolkata

Research Area: Protein
Structure, Algorithm
Development, Systems
Biology, Bioinformatics,
Genomic & Clinical Data
Analysis

Research Area: Crystal
Engineering, Supramolecular
Gels, Co-ordination Polymers

Gobardhan Das
Jawaharlal Nehru University,
New Delhi

V K Gahalaut
Ministry of Earth Sciences,
New Delhi

Research Area: Immunology,
Infectious Diseases, Cell
Biology

Research Area: Seismology,
Tectonic Geodesy, Geodynamics

Maitrayee DasGupta
University of Calcutta,
Kolkata

Anish Ghosh
Tata Institute of Fundamental
Research, Mumbai

Research Area: Symbiotic
Nitrogen Fixation, Structure–
Function of Plant Receptor
Kinase

Research Area: Ergodic Theory,
Lie Groups, Number Theory

Swagata Dasgupta
Indian Institute of
Technology, Kharagpur

Souvik Mahapatra
Indian Institute of Technology,
Mumbai

Research Area: Biophysical
Chemistry, Protein–Protein
Interactions, Protein–Small
Molecule Interactions

Research Area: Microelectronics
& VLSI, Semiconductor Devices,
Device Circuit Reliability

Fellows
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Prabal K Maiti
Indian Institute of Science,
Bengaluru

Manoj Kumar
Guru Nanak Dev University,
Amritsar

Research Area: Molecular
Simulation, Soft Matter, DNA
Nanotechnology

Research Area: Supramolecular
Chemistry, Functional
Materials

Sudipta Maiti
Tata Institute of Fundamental
Research, Mumbai

Vikram Mathews
Christian Medical College and
Hospital, Vellore

Research Area: Microscopy,
Optical Spectroscopy

Research Area: Haematology,
Acute Leukaemia, Allogeneic
Stem Cell Transplantation

Tapas K Maji
Jawaharlal Nehru Centre for
Advanced Scientif ic Research,
Bengaluru
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Fellows

Biswarup Mukhopadhyaya
Harish Chandra Research
Institute, Allahabad

Research Area: Porous
Materials, Inorganic–Organic
Hybrid Nanomaterials,
Molecule-based Magnetic &
Optoelectronic Materials

Research Area: Theoretical
High Energy Physics, Collider
Physics, Neutrino & Higgs
Physics

Mahitosh Mandal
Indian Institute of Technology,
Kharagpur

Madhavan Mukund
Chennai Mathematical
Institute, Chennai

Research Area: Cancer Biology,
Multidrug Resistance, Drug
Delivery

Research Area: Concurrent &
Distributed Systems,
Distributed Algorithms

V K Nandicoori
National Institute of
Immunology,
New Delhi

Ranjan Sen
CSIR-Centre for DNA
Fingerprinting & Diagnostics,
Hyderabad

Research Area: Molecular &
Cellular Biology, Cell Signalling,
Cell Biology

Research Area: Microbiology

C Narayana
Jawaharlal Nehru Centre for
Advanced Scientif ic Research,
Bengaluru
Research Area: Condensed
Matter Physics, Light Scattering
in Materials, High Pressure
Research

D Siddavattam
University of Hyderabad,
Hyderabad
Research Area: Environmental
Microbiology, Biodegradation,
Bioremediation

B K Patel
Indian Institute of Technology,
Guwahati

Ravi Subrahmanyan
Raman Research Institute,
Bengaluru

Research Area: Organic
Synthesis, Reaction
Mechanisms, Green Chemistry

Research Area: Radio
Astronomy, Observational
Cosmology

Sanjay P Sane
National Centre for Biological
Sciences, Bengaluru

Chandra Venkataraman
Indian Institute of Technology,
Mumbai

Research Area: Neuroethology,
Biomechanics, Fluid Mechanics

Research Area: Aerosol Science
& Engineering, Environmental
& Climate Science,
Atmospheric Science

Honorary Fellow 2018
Inder M Verma
Salk Institute for Biological
Studies, La Jolla, USA

Fellows
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Fellows
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1
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M
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M
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Chem

147

0
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M
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1
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65

1

1
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6

3

7

13

12
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5

2
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M
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0

1
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1
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4
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0
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52
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17

12
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Age-wise and Gender-wise representation of Fellows (as on 31 March 2018)
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3
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56

76
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115
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7

1

0
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In Memorium
FELLOWS
The Academy regrets to place on record the death of the following Fellows during the period
1 April 2017 to 31 March 2018.

Fellows Deceased
Baldev Raj
Birth: 09-04-1947
Death: 06-01-2018
Elected: 2000
Sp: Non-destructive Science
& Technology, Materials
Performance, Technology
Management and Nano
Science & Technology,
Science Policy & Diplomacy

Chandrasekharan,
Komaravolu
Birth: 21-11-1920
Death : 13-04-2017
Elected: 1959
Sp: Analysis and Theory of
Numbers

Ghosh, Jayanta Kumar
Birth: 22-05-1937
Death: 30-09-2017
Elected: 1990
Sp: Bayesian Mathematical
Statistics & Applications

Joshi, Balawant Shankar
Birth: 28-12-1924
Death: 02-11-2017
Elected: 1975
Sp: Chemistry of Natural
Products, Ethnobotany,
Ayurvedic Medicines

Kaw, Predhiman Krishan
Birth: 15-01-1948
Death: 18-06-2017
Elected: 1974
Sp: Plasma Physics

Kumar, Narendra
Birth: 01-02-1940
Death: 28-08-2017
Elected: 1983
Sp: Condensed Matter Physics,
Stochastic Transport Processes
& Statistical Physics, High
Temperature Superconductivity
and Localization in Disordered
Systems

Fellows
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Pal, Yash
Birth: 26-11-1926
Death: 24-07-2017
Elected: 1967
Sp: Physics, Astrophysics,
Space Technology and
Communications

Sharma, Arun Kumar
Birth: 31-12-1924
Death: 06-07-2017
Elected: 1975
Sp: Cytogenetics,
Cytochemistry and Cell
Biology

Rao, Udupi Ramachandra
Birth: 10-03-1932
Death: 24-07-2017
Elected: 1969
Sp: Cosmic Rays, Space
Physics, Space Technology,
Space Applications, Space
Science, Avionics, Electronics,
Interplanetary Physics,
Satellite & Rocket Technology,
High Energy Astronomy

Singh, Lalji
Birth: 05-07-1947
Death: 10-12-2017
Elected: 1989
Sp: Molecular Biology, DNA
Fingerprinting, Wildlife
Conservation and Genetic
Diversity

Sarma, Vallury Visweswara
Subrahmanya
Birth: 07-05-1944
Death: 13-01-2018
Elected: 1989
Sp: Artif icial Intelligence,
Reliable Computing, Systems
Engineering and Indian Logic
(Nyaya Darsana)

Subba Rao, Bookinkere
Channakeshavaiah
Birth: 08-12-1923
Death: 09-08-2017
Elected: 1975
Sp: Applied Organic Chemistry
and Industrial Chemistry

Subba Rao, Gundlapalli
Venkata
Birth: 12-12-1940
Death: 24-12-2017
Elected: 1988
Sp: Materials Science and Solid
State Chemistry

Total fellowship as on 1st April 2017
Fellows elected in 2018

28

Fellows deceased during 1st April 2017 – 31st March 2018

13

Fellows as on 31st March 2018
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Fellows

1064

1077

Associateship
ASSOCIATES
Review and Assessment of Associateship Programme
Background: Business Meeting of Fellows of the Academy in its meeting held on November 4,
2017, supported the proposal for implementing ‘Associate of the Academy – The New Track’ as a
new programme. The objective of this programme is to identify and encourage (relatively) young
scientists at less endowed institutions to perform better by exposing them to activities and Fellows
of the Academy, and to have these identif ied scientists act as role models for their younger
colleagues.
Constitution of a review and assessment committee: The Council of the Academy in its
meeting held on December 9, 2017, resolved to authorize the President to constitute a subcommittee to devise a tangible proposal. Accordingly, the President of the Academy constituted a
Review and Assessment Sub-Committee (RAC) comprising the following distinguished Fellows
of the Academy: Prof. D.D. Sarma, Indian Institute of Science, Bengaluru (Chair), Prof. Raghavan
Varadarajan, Indian Institute of Science, Bengaluru (Convener), Dr. Mitali Chatterjee, Institute
of PG Medical Education & Research, Kolkata, Dr Saman Habib, Central Drug Research Institute,
Lucknow, Prof. Manoj Kumar, Guru Nanak Dev University, Amritsar, Prof. T.P. Radhakrishnan,
University of Hyderabad, Hyderabad, Dr Ram Sagar, Indian Institute of Astrophysics, Bengaluru,
and Prof. Umesh V. Waghmare, JN Centre for Advanced Scientif ic Research, Bengaluru.
The Committee was mandated with the following terms of reference: To examine, review
and assess the impact of the ‘Associateship’ programme started in 1983 considering its broad
objectives keeping in view, inter alia the bearing upon its performance and usefulness; to examine
the proposal ‘Associate of the Academy – The New Track’ to evolve and recommend the way
forward in implementing it as a new programme of the Academy, keeping in view the changes
that are desirable and feasible regarding the expansion or contraction of this programme with the
‘Associateship’ programme; to study and reflect whether the ‘Associateship’ programme be replaced
with new programme ‘Associate of the Academy’, and if so, evolve specif ic recommendations of
the Committee thereon to the Council as standard procedure for implementation of the new
programme; to recommend the date of effect of the recommendations.
The Sub-Committee with due deliberations made its recommendations for the consideration of
Council. The Council (in its meeting held on 18 August 2018) adopted all the recommendations
with a few changes to the recommendations. They are as follows:

Associates
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Recommendations

1.

The purpose of the programme shall be encouraging and expanding regions of
scientif ic excellence in the country; provide opportunity to young scientists from
diverse institutions and backgrounds to pursue scientif ic excellence.

2. The primary aspect for selection- proven independence and upper age limit of 35
years are often contradictory and restrictive in the present format of the programme.
Thus, the upper age limit to identify most deserving candidates should be increased.
The Committee felt that an upper age limit of 40 years or 5 years of independent
research activity (whichever is earlier) will adequately cover all areas of research. For
the purpose of this selection criteria, people with INSPIRE Faculty Fellowship,
Ramanujan Fellowship and all other similar Fellowship will be considered to have
started the independent research from the beginning of their tenure in the
corresponding Fellowship.
3.

Independent work carried out prior to the securing of a formally independent position
shall be considered. In connection with this, the selection committee may, if deemed
necessary, seek to receive letters from senior authors to judge the extent of independent
contributions by the candidate.

4. The title of the programme ‘Associateship of the Academy’ shall be retained. Through
the programme, the Academy may have the following expectations from its Associates:
Organizing Lecture Workshops/Refresher Courses under SEP activities, contributing
to the Academy activities and publications as authors and reviewers and Participation
in Editorial activities for Academy journals.
5. While Associates will have a tenure of 3 years, each Associate should be evaluated at
the end of two and half years to assess their contributions to the activities of the
Academy. Based on the recommendations of the committee, an offer of renewal of
Associateship can be made for another term of up to 3 years. The number of Associates
in their f irst term of 3 years at any given point of time shall not be more than 100; this
count excludes Associates in their second term.
6. The present selection of 20 Associates on an average each year gives a total of 60 in 3
years, this number could be increased to about 33 Associates each year, matching
with the recommended number of 100 in total at any given time. The additional 13
shall be chosen from less endowed research institutions def ined as those where the
number of Academy Fellows and Associates together is at most two. The various
Sectional Committees may be charged with the selection of Associates, based on
guidelines suggested by the present Committee.
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Associates

7. Members involved in the selection process of Associates should be sensitized about
the extreme gender imbalance at present, and pertinent data shall be provided to the
committee prior to the process of selection.
8. The Associateship Programme in the revised form shall be implemented from 2019.
The nomination cycle shall be from 1st August of the previous year to end of July of the
year in which the selection process will be concluded.
9. Changes adopted by the Council: The upper age limit shall be 38 years; this extension
from the existing age limit of 35 years would cover the concerns of the young researchers
in such disciplines, like medicine, where it takes longer than usual to establish an
independent career. There shall be no further review to the relaxation of age limit.
Efforts shall be made to impress upon the Fellowship of the Academy to mentor them
and such specif ic guidelines would be issued for the information of the Fellowship.
Provide Associates with f inancial support to organize activities and programmes in
their areas of interest on the lines of Refresher Course and Lecture Workshops of SEP.

The Academy introduced the Associateship programme in 1983 to identify and encourage promising
young scientists under 35 years of age. The Associateship programme is tenable for a maximum
period of 5 years until the age of 35 years or a minimum period of 3 years. During this period,
Associates can attend meetings of the Academy and receive two of the Academy journals of their
choice. During the year 2017, 74 nominations were received for the Associateship. Apart from the
Fellowship of the Academy, Heads of Central Institutions also nominated young scientists, a new
feature introduced as a means of extending the reach of the Associateship programme.
26 young scientists were selected for the Associateship of the Academy during the year.
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Associates 2017
Agashe, Deepa
National Centre for Biological
Sciences, Bengaluru

Baidya, Md. M
Indian Institute of Technology,
Chennai

Sp. Evolutionary Biology,
Ecology, Molecular Evolution

Sp. Organic Synthesis, Catalysis
& Asymmetric
Transformations, Synthesis of
Natural Products & Drug Mole

Anand, Sandeep
Indian Institute of Technology,
Kanpur

Bhalerao, Varun
Balachandra
Indian Institute of Technology,
Mumbai

Sp. Power Electronics &
Electrical Engineering

Antony, Runa
National Centre for Antarctic
and Ocean Research, Goa
Sp. Polar Microbiology,
Biogeochemistry, Supraglacial
Carbon Cycling

Badhulika, Sushmee
Indian Institute of Technology,
Hyderabad
Sp. Flexible & Wearable
Nanoelectronics,
Electrochemical Sensors, Paper
Electronics
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Sp. Observational Astrophysics,
Astrophysical Instrumentation,
Astrophysical Transient Sources

Bhowmik, Debanjan
Indian Institute of Technology,
Delhi
Sp. Magnetism & Spintronics,
Memory Devices,
Unconventional Computing

Chakma, Sankar
Indian Institute of Science
Education and Research,
Bhopal
Sp. Environmental Engineering,
Sonochemistry, Advanced
Oxidation Processes

Chakrabortty, Joydeep
Indian Institute of Technology,
Kanpur

Jha, Somnath
Indian Institute of Technology,
Kanpur

Sp. Theoretical Particle Physics,
Unif ied Field Theory,
Supersymmetry

Sp. Number Theory,
Arithmetic Geometry, Iwasawa
Theory

Chakraborty, Jeevanjyoti
Indian Institute of Technology,
Kharagpur
Sp. Lithium-Ion Battery
Modelling, Electrokinetic
Flows, Transport Phenomena at
Microscale

Ghoshal, Shyam S
TIFR-Centre for Applicable
Mathematics, Bengaluru
Sp. Partial Differential
Equation, Conservation Laws,
Controllability of Nonlinear
PDE

Kulkarni, Manas
International Centre for
Theoretical Sciences,
Bengaluru
Sp. Condensed Matter Physics,
Statistical Mechanics,
Nonequilibrium Physics

Kumar, Aditya
Tezpur University, Tezpur
Sp. Genomics, Molecular
Biophysics, Computational
Biology

Giri, Rajanish
Indian Institute of Technology,
Mandi

Kumar, B Praveen
Indian National Centre for
Ocean Information Services,
Hyderabad

Sp. Protein Folding, Infection
Biology, Intrinsically
Disordered Proteins

Sp. Marine Meteorology, AirSea Fluxes, Upper Ocean
Variability

Hazarika, Nabajit
Nagaland University, Lumami
Sp. Remote Sensing, GIS
Applications, Fluvial
Geomorphology, Landuse
Landcover Studies

Saptharishi, Ramprasad
Tata Institute of Fundamental
Research, Mumbai
Sp. Algebraic Circuit
Complexity, Computational
Complexity, Coding Theory
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Sen, Sakya S
CSIR National Chemical
Laboratory, Pune

Srivastava, Piyush
Tata Institute of Fundamental
Research, Mumbai

Sp. Main-Group Chemistry,
Organometallic Chemistry,
Catalysis

Sp. Algorithms, Randomness in
Computational Complexity

Singh, Arvind
Physical Research Laboratory,
Ahmedabad

Tripathi, Swati
Birbal Sahni Institute of
Palaeosciences, Lucknow

Sp. Ocean Biogeochemistry,
Anthropogenic Impacts on
Marine Nitrogen Cycling,
Stable Isotopes

Sp. Palaeoclimate, Pollen
Morphology of Living Plants,
Melissopalynology

Singh, Prabhat K
Bhabha Atomic Research
Centre, Mumbai
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Vinu, R
Indian Institute of Technology,
Chennai

Sp. Ultrafast-Time-resolved
Spectroscopy, Supramolecular
Chemistry, Biosensors

Sp. Thermochemical
Conversion, Biomass, Waste
Materials to Biofuels, Catalytic
Reactions, Mechanistic
Modelling

Sinha, Devanjan
Banaras Hindu University,
Varanasi

Yhoshu, Kedovikho
Nagaland University, Lumami

Sp. Mitochondria Biology, Drug
Resistance, Stress Biology

Sp. Physical Geography,
Geohazards, Remote Sensing &
GIS Applications

Associates

Highlights of the Assessment of the Associateship
A total of 59 Associates are on roll in 2018. 104 Associates elected as Fellows of the Academy since
the inception of the Associateship in 1983, with 94 men and 10 women, i.e. about 27% of Associates
were subsequently elected as Fellows. Discounting those (59) who are still Associates, ~32% of
past Associates have been elected to the Fellowship. Average age of Associates elected as Fellows
is 43 years while that of the non-Associates elected to the Fellowship is 49 years. 330 is the number
of former Associates. 64 Associates (19% of the total) are Bhatnagar Awardees. 28 Associates out
of a total of 188 selected Associates have received Swarnajayanthi fellowship, representing a success
rate of 22%. Associates elected to other National Academies is 64 and 72 for NASI and INSA,
representing 19% and 22%, respectively.

Associates Selected to Fellowship

Gender Distribution of Associates

Associates
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Subjectwise Selection of Associates

Geographical Distribution of Associates
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PUBLICATIONS
Among the activities undertaken by the Academy since 1934, publication of scientif ic journals
has continued to occupy the pride of place. The number of journals currently published by the
Academy are 13, covering all major disciplines in science & technology. The Academy collaborates
with the Current Science Association in bringing out a fortnightly interdisciplinary journal Current
Science. Thus, 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. Pramana
– Journal of Physics, Journal of Astrophysics and Astronomy, Bulletin of Materials Science, Journal
of Chemical Sciences, Proceedings – Mathematical Sciences, Sadhana and Journal of Earth System
Science have moved to the Continuous Article Publishing mode. In-house style-f iles 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.
The two internationally renowned scientif ic societies of the country, namely the Astronomical
Society of India (ASI) and the Indian Academy of Sciences (IASc), Bengaluru have joined hands
in the publication of the Journal of Astrophysics and Astronomy (JAA) in collaboration with
Springer, India from the December 2017 issue onwards. This is an important milestone in the
history of the publication of the Journal of Astrophysics and Astronomy which was started in 1980
by the Academy.
Starting January 2007, the 10 journals brought out by the Indian Academy of Sciences are copublished with Springer (www.springer.com). Along with hyperlinks to other relevant sites, Springer
facilitates access to the journals’ content worldwide in an online full-text database on SpringerLink
(www.springerlink.com). Springer also distributes print versions of the international editions of
the journals outside India.
Full and free access to the Academy journals continued to be available worldwide on the website
of the Indian Academy of Sciences (www.ias.ac.in).
Two new journals were started:
1. Indian Academy of Sciences Conference Series was started to accommodate all disciplines of
Conference/Workshop Proceedings.
2. Dialogue: Science, Scientists, and Society was started in January 2018. For more about this
journal, please see page 43.
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The Academy is harnessing social media to increase the visibility of its publication activities.
Regular updates are now available on its Facebook and Twitter accounts. Resonance – Journal of
Science Education featured the following scientists in the year 2017: Kenneth G Wilson, Vera C
Rubin, Lise Meitner, Wallace Hume Carothers, Igor Rostislavovich Shafarevich, Walter Frank
Raphael Weldon, Albert Abraham Michelson, Walter Kohn, Ruchi Ram Sahni, Stefan Banach,
Karl Ziegler, Giulio Natta, George Andrew Olah. Brochures for all journals were updated and
brought out to promote and popularize the journals for submissions and subscriptions within
India. In addition to the thirteen 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 f igures of journals for the calendar year 2017 are given in Tables 1–3.

Salient Features
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Rigorous peer review system



Covered by Current Contents/Science Citation Index



Indexed by major abstracting and indexing services



No publication charges



Online processing of manuscripts using an online
submission and review management system



Special issues on topical themes



Publications on schedule



Excellent printing and production standards



Enhanced impact factor of journals



Subsidized subscription rates



Special rates for SAARC countries



Increased visibility worldwide through full text
downloads and citations
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Journals published by the Academy
All Academy journals are f reely available on the respective journal homepages
(https://www.ias.ac.in/Journals/Overview).

Bulletin of Materials Science
The Bulletin of Materials Science began in the year 1979. The
journal is published by the Indian Academy of Sciences in
collaboration with the Materials Research Society of India and
the Indian National Science Academy.
Issues per year: 6

E-mail: matersci@ias.ac.in

https://www.ias.ac.in/Journals/
Bulletin_of_Materials_Science/
Chief Editor: G U Kulkarni, Centre for Nano and Soft
Matter Science, Bengaluru
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Journal of Astrophysics & Astronomy
This bi-monthly journal publishes original research papers on
all aspects of astrophysics and astronomy, including
instrumentation, laboratory astrophysics and cosmology.
Papers presented at conferences which are only abstracted in
the conference proceedings are also published. Since January
2016, the Journal of Astrophysics and Astronomy has moved to
Continuous Article Publishing (CAP) mode. This means that
each accepted article is being published immediately online
with DOI and article citation ID.
From December 2017, the journal is co-published by the Indian
Academy of Sciences and Astronomical Society of India in
collaboration with Springer.
Issues per year: 6

E-mail: jaa@ias.ac.in

https://www.ias.ac.in/Journals/Journal_of_Astrophysics_and_Astronomy/
Chief Editor: Ram Sagar, Indian Institute of Astrophysics, Bengaluru
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Journal of Biosciences
This quarterly journal covers all areas of biology and is the
premier journal in the country within its scope. It is indexed in
Current Contents and other standard Biological and Medical
databases. The Journal of Biosciences was earlier part of the
Proceedings of the Indian Academy of Sciences – Section B. In
1978 the Proceedings was split into three parts: Proceedings –
Animal Sciences, Proceedings – Plant Sciences and Proceedings
– Experimental Biology. Proceedings – Experimental Biology was
renamed Journal of Biosciences in 1979; and in 1991, Proceedings
– Animal Sciences and Proceedings – Plant Sciences merged
with it. The journal publishes original research articles and
reviews, series articles, perspectives, clipboards, commentaries
and short communications. Special theme issues are also
brought out.
Issues per year: 4

E-mail: jbiosci@ias.ac.in

https://www.ias.ac.in/Journals/Journal_of_Biosciences/
Chief Editor: B Jagadeeshwar Rao, IISER Tirupati
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Journal of Chemical Sciences
This monthly journal was formerly Proceedings – Chemical
Sciences and was renamed in 2004. It formed part of the original
Proceedings of the Indian Academy of Sciences – Section A,
that was split in 1978 into three separate journals. The journal
publishes original research articles and rapid communications,
covering all areas of chemical sciences. A signif icant feature of
the journal is its special issues devoted to conference
proceedings in frontier areas of the subject, held in India and
also other countries.
Issues per year: 12

E-mail: chemsci@ias.ac.in

https://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
This journal, which was earlier part of the Proceedings of the
Indian Academy of Sciences – Section A, became Proceedings –
Earth and Planetary Sciences in 1978 and was published
quarterly. In 2005, the journal was renamed Journal of Earth
System Science, with 8 issues published per year. The aim of
the journal is to expose new results or ideas or conceptual
advances made towards def ining the structure, evolutionary
processes and sensitivities of signif icant earth system elements.
Papers that address important features of the solid earth, ocean
and atmosphere unique to this part of the world, yet of wider
implications to our understanding of planetary systems are
published. Papers on incisive approaches and methodologies
especially developed to enhance def initiveness of scientif ic inference and short
communications relating to signif icant new f indings or potentially stimulating ideas are
also published.
Issues per year: 8

E-mail: jess@ias.ac.in

https://www.ias.ac.in/Journals/Journal_of_Earth_System_Science/
Chief Editor: N V Chalapathi Rao, Banaras Hindu University, Varanasi
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Journal of Genetics
This journal, founded by William Bateson and R C Punnett in
1910, is the oldest English language journal in genetics.
J B S Haldane was responsible for bringing this journal to India
in 1957. After the death of Haldane and his wife Helen, the
journal remained unpublished until 1985, when the Academy
took over its publication. The journal covers all areas of genetics
and evolution, including molecular genetics and molecular
evolution. It publishes papers and review articles on current
topics, commentaries and essays of a more general nature on
ideas and trends in genetics and evolutionary biology, historical
developments and debates. Brief reports on the development
and the routine use of molecular markers for assessing genetic
variability within and among species are published as a special
category of papers termed “Online Resources”. Book reviews are also published.
Issues per year: 4

E-mail: jgenet@ias.ac.in

https://www.ias.ac.in/Journals/Journal_of_Genetics/
Chief Editor: H A Ranganath, Indian Institute of Science, Bengaluru
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Pramana – Journal of Physics
Pramana – Journal of Physics (Pramana, in Sanskrit means
“source of valid knowledge, a standard”) is the outcome of a
nationwide effort by Indian Physicists to disseminate their best
efforts in Physics. This monthly journal is being published since
1973 by the Indian Academy of Sciences in collaboration with
the Indian National Science Academy and Indian Physics
Association. The journal publishes refereed papers covering
current research in physics, both original contributions –
research papers, brief reports and rapid communications – and
invited reviews. Pramana also publishes special issues devoted
to advances in specif ic areas of physics.
Issues per year: 12

E-mail: pramana@ias.ac.in

https://www.ias.ac.in/Journals/Pramana_Journal_of_Physics/
Chief Editor: Umesh V Waghmare, Jawaharlal Nehru Centre for Advanced Scientif ic
Research, Bengaluru
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Proceedings – Mathematical Sciences
Earlier a part of the Proceedings of the Indian Academy of
Sciences – Section A, which was split, Proceedings –
Mathematical Sciences began to be published as an
independent theme journal from 1978. This quarterly journal
publishes refereed papers covering current research in
mathematics. The papers normally present results of original
work. Critical reviews of important f ields are also published.
Papers in applied areas are considered for publication only on
the basis of their mathematical content. Special issues devoted
to advances in specif ic areas of mathematics and proceedings
of selected high-quality conferences are also published.
Issues per year: 4

E-mail: mathsci@ias.ac.in

https://www.ias.ac.in/Journals/Proceedings_Mathematical_Sciences/
Chief Editor: B V Rajarama Bhat, Indian Statistical Institute, Bengaluru

38

Publications

Resonance – Journal of Science Education
Resonance, published monthly since January 1996, is primarily
directed at undergraduate students and teachers, though some
material beyond this range is also included. Each issue contains
articles on physics, chemistry, biology, mathematics and
computer science. The format is attractive and easy to read,
with pictures, illustrations, marginal notes, boxes and space
provided for comments. Articles are of various types: individual
general articles, series made up of several parts, concise texts,
articles-in-a-box, classroom pieces, nature watch pieces,
research news, book reviews, and information and
announcements useful to students and teachers. A chosen
scientist or engineer is specially highlighted each month, with
a portrait on the cover, and articles describing his or her life
and work. In some cases an article written by the scientist on a general theme is included as
a ‘Classics’ or ‘Reflections’ item at the end of the issue. Some of the personalities featured so
far are – Einstein, Schrödinger, Pauli, Chandrasekhar, Raman, S N Bose, von Neumann, Turing,
Darwin, McClintock, Haldane, Fischer, Lorentz, Mendel, Dobhzansky, Pauling, the Bernoullis,
Fermat, Harish-Chandra, Ramanujan and Weil. All submissions are refereed. Students and
teachers are particularly encouraged to submit articles.
Issues per year: 12

E-mail: resonanc@ias.ac.in

https://www.ias.ac.in/Journals/Resonance_Journal_of_Science_Education/
Chief Editor: N Sathyamurthy, Jawaharlal Nehru Centre for Advanced Scientif ic
Research, Bengaluru
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Sâdhâna – Academy Proceedings in Engineering Sciences
Sadhana – Academy Proceedings in Engineering Sciences was
started in 1978 after it was split from being a part of the
Proceedings of The Indian Academy of Sciences – Section C, and
was renamed Sadhana in 1984. The word Sadhana from Sanskrit
will be familiar to Indian readers. Apte’s well-known dictionary
lists among its meanings “accomplishment, proof, instrument
or tool” – all conveying the sense of physical achievement that
is central to successful engineering. This journal covers all
branches of engineering science and technology including
mechanics (f luid, solid, thermal), computer science,
electronics, energy, aerospace technology, materials science,
nuclear engineering, systems analysis, alternative technologies
etc. The journal encourages papers that would:
(i) be of interest to more than one professional group, either because the work is fundamental
or because it reflects the best in current technology,
(ii) summarise, at a suff iciently technical level, work done on special projects of interest to
engineering scientists,
(iii) offer extensive critical reviews, especially on subjects of interest in the country.
The criteria for acceptance of papers are therefore breadth of interest, irrespective of whether
the paper reports research or development, theory or experiment, original work or review,
and quality of work reported and its presentation (text, diagrams etc.). Papers on developments
in Indian technology must pay special attention to problems peculiar to the country in such
projects.
Issues per year: 12
https://
www.ias.ac.in/
Journals/
Sadhana/
Chief Editor: N
Viswanadham,
Indian Institute
of Science,
Bengaluru
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E-mail: sadhana@ias.ac.in

Current Science
(Published in association with Current Science Association)
Current Science, published every fortnight by the Current
Science Association in collaboration with the Academy, is now
the leading interdisciplinary science journal from India. Started
in 1932 by the then stalwarts of Indian Science such as C V
Raman, Birbal Sahni, Meghnad Saha, Martin Foster and S S
Bhatnagar, the journal is now in its eighty-sixth year (2018,
volume 114). Besides full length research articles and short
research communications, the journal publishes review articles,
scientif ic correspondence and commentaries, news and views,
comments on recently published research papers, opinions on
scientif ic activity, articles on universities, institutions and
laboratories, historical news, book reviews, etc. It is thus a
window not only to research in Indian laboratories and
institutions, but also to issues and problems faced by science and scientists and an effective
forum for interaction among scientists in the country and abroad. Current Science now reaches
most institutions, universities and colleges in the country and has a large leadership.
Current Science publishes special sections on diverse and topical themes of interest and this
has served as a platform for the scientif ic fraternity to get their work acknowledged and
highlighted.
Issues per year: 24

E-mail: currsci@ias.ac.in

https://www.currentscience.ac.in
Chief Editor: S K Satheesh, Indian Institute of Science, Bengaluru

Publications

41

Indian Academy of Sciences Conference Series

Aim and Scope
The scope of the Indian Academy of Sciences Conference Series is to publish invited and peer
reviewed original research, review, perspective, and commentary articles arising from
presentations at select and topical Scientif ic Conferences. Up to four issues are published a
year, each edited in consultation with the Editorial Board of one of the Indian Academy of
Sciences Journals.
Website: www.ias.ac.in/confser

E-mail: confser@ias.ac.in

The f irst issue was published in December 2017 recommended by Pramana.

Proceedings of the Conference on Perspectives in
Nonlinear Dynamics – 2016
Guest Editors: Hilda A Cerdeira, Neelima Gupte,
Jürgen Kurths and Ram Ramaswamy
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Vision
Science forms an integral part of society, implicitly creating an ongoing dialogue between
the two. However, ideas vary widely on how the scientif ic enterprise is pursued, and what its
role and relevance to society are. A sustained introspection and dialogue about the practice
of science in the broadest terms is essential to have an informed and shared vision of the
place of science in society and culture. In recent times, rapid changes in the socio-political,
cultural and economic spheres worldwide have lent urgency to efforts aimed at re-examining
and, perhaps, redef ining the relationship between the scientif ic community and society at
large, as well the nature of the engagement of science with the state, the corporate world and
with global networks of the knowledge economy. Yet there have been relatively few attempts
to systematically re-conceive the basic nature of the science–society contract.
The Indian Academy of Sciences has felt that it is essential to have an open-ended and
sustained dialogue amongst science practitioners, science policy makers, science
administrators and educators, and the general public. This is the broad intention behind the
initiation of DIALOGUE: Science, Scientists, and Society. It is hoped that the journal will
provide a formal forum to promote and facilitate ongoing discussion on issues pertaining to
the practice, teaching, management and communication in addition to other outreach
initiatives in science as well as all aspects of the science–society interface. DIALOGUE extends
the conversation through CONFLUENCE, a moderated public forum, and other outreach
initiatives. The hope is that this will give rise to a more inclusive and acceptable vision of the
inter-relationship between science, society, polity, and culture.
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Aim and Scope
DIALOGUE: Science, Scientists, and Society,
provides a scholarly forum for scientists and other
interested parties to discuss and debate issues
pertaining to science and society, in the broadest
sense. The journal covers three related but distinct
themes: (a) the practice of science, including choice
of problem, publication, evaluation, funding and
other matters; (b) communication of science by
its practitioners to students, politicians,
administrators, other interested parties, and the
general public; and (c) the impact of science on
society, and vice versa. These themes are envisaged to cover, for example,
introspection on practices in science and academia, education and the
communication of science, gender and allied issues in science, science as a social
system, culture of science, future directions and implications, goals of science,
science–social science interfaces (conversations across disciplines and knowledge
systems), indigenous and local knowledge systems and science, imaginations
driven by science, connections with other countries, global contributions, funding,
organisation of science, administration and management of science, evaluation,
critical studies of science and society, science policy studies and more. The journal
is also a place for discussion on planning scientif ic policy, as well as issues
pertaining to science education and policy towards education. The journal aims
to foster discussion and dialogue by publishing papers addressing any aspect of
science practice, science teaching, science administration, science policy and the
science–society interface. It will also serve as a place to put on record archival
documents from the past, as well as those that may be produced in the future, in
which the Academy or other such bodies put down in writing the results of their
deliberations on issues of relevance to scientists and society. The journal is
accompanied by a more informal but moderated web platform, CONFLUENCE,
that aims to provide a forum for all interested parties to share and debate views
and interact on these crucial issues.
A guest editorial in Current Science, Volume 113, Number 11, 10 December 2017, is
reproduced in the following pages with permission.
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Science, scientists, and society: Renewing the dialogue
Over the past century, there have been
many points of intersection between
organized science, governmental policies
and patronage, and societal benef its and
concerns. In India, these linkages achieved
prominence largely after independence. As
in the West, the initial engagement of
science, polity and society was marked by
optimism, enthusiasm, and a belief that
science would enable and empower
governments to address various national
problems, thereby enhancing the quality
of life of the citizenry. In more recent
decades, the euphoria has subsided, in part
as science and society have both undergone
rapid, far-reaching changes. The darker
side of even the well-meaning application
of at least some scientif ic technologies has
also become more apparent, with greater
appreciation of the longer-term
detrimental effects of many scientif ic f ixes
to problems in areas ranging from food
security to energy to disease. Another
change is that scientif ic research has, on
the whole, become more expensive,
leading to a greater societal expectation of
accountability. Moreover, with rapid
technical specialization within science,
both science and scientists are increasingly
being seen to be self-referential and out of
touch with societal needs and aspirations.
One unfortunate outcome of these changes
has been a burgeoning anti-science feeling
in a subset of society, most dramatically so
in USA, but also, to a lesser degree, in India.
Thus, it is imperative to have greater clarity
on issues like what expectations do society

and the government have from science and
scientists, and vice versa. This is essentially
what has been referred to as the ‘social
contract of science’. In order to achieve this
clarity, at least three major issues need to
be acknowledged and addressed. First,
what are the differences between how
scientists, other academics and society
view the nature and role of science?
Second, how have changes in the way
science is practised, evaluated and
encouraged, and changes within society,
affected perceptions about the social
contract of science? Third, how can
communication between scientists and
society be enhanced, to generate better
mutual understanding, so crucial to any
rethinking of the social contract of science?
We shall briefly outline some of our views
on all three issues. One big difference in
how scientists and society view science is
in the relative importance given to its
utilitarian aspects. To many basic
scientists, science is primarily a quest for
understanding. To much of society, the
purpose of science is to solve practical
problems of daily life. The former think of
science, primarily in terms of brilliant
conceptualizations explaining the
mysteries of the universe. The latter
primarily think of science as providing
vaccines, cures for diseases, better crops,
novel energy sources, satellites and varied
civilian or military technologies. In the
minds of most members of society, and
governments, science and technology are
Siamese twins, conjoined forever. Yet, for
many scientists, technology is a very useful

Publications

45

tool, but not to be conflated with science.
Consequently, many scientists do not
consider the primary role of science as
being the solving of practical problems.
That is seen as a secondary by-product,
arising f rom the utilization of
understanding gleaned f rom basic
research. Bridging these two positions are
applied science researchers and engineers,
much more attuned to actual problemsolving with direct and immediate
relevance to societal and governmental
concerns. One shortcoming in Indian
science, we believe, has been the dual
expectation of basic and applied research
from the same set of scientists. This cannot
lead to outstanding basic or applied
science, since the training, mindset, and
approach of really good basic and applied
scientists actually need to be somewhat
different. The problem is that without a
good foundation in basic science, it is
diff icult for a nation to actually do really
good innovative applied science.
Another huge difference in how society
and scientists view science pertains to the
nature of scientif ic ideas as provisional
knowledge. Society expects certainty:
scientists are perceived to be dealing in
f actual truths about the world, not
conceptualizations that work in some
contexts, but not in others, or that may be
overturned by new discoveries. Hence,
legitimate disagreements and debates
within science often drive disillusionment
in society, with despair that scientists
cannot even agree among themselves. The
key difference here is that, in politics and
many aspects of daily social life, conf ident
certainty is seen as a virtue; in science, such
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levels of certainty would suggest
intellectual arrogance. A simple example
makes this clear – if a doctor was to say ‘I
cannot really f igure out what is causing
your symptoms’, we, as organismal
biologists, would empathize and say ‘yes,
it is hard enough to understand the basic
biology of a fruitfly, let alone humans’;
most non-scientists would conclude that
the doctor was incompetent. Within
academia, too, there are differences
between how scientists and others view
science. A large proportion of scientists
and their acolytes within society, fall into
the ‘scientism’ fallacy of believing that
scientif ic methods of analysis and
understanding are superior to others. It is
also quite common among academicians
of social science and humanities, and their
acolytes, to dismiss science as being ‘just
one of many narratives’. Clearly, such
dismissively patronizing attitudes will not
foster a dialogue that could potentially lead
to mutual intellectual enrichment. We are
particularly pained by this, because, in our
f ields of evolution, ecology and behaviour,
we routinely face problems shared by the
so-called ‘hard sciences’ as well as the
‘social sciences’. Evolutionary biologists,
like historians, have to deal with
contingency and lack of replication, but
the approaches developed to deal with
these problems are very different in the two
disciplines. Similarly, ecologists and
behavioural biologists invest great effort in
trying to understand social behaviour and
organization, as do sociologists and
psychologists, but in very different ways.
There are great, unutilized, opportunities
here for mutually enriching dialogue.

To turn to the second issue, a major aspect
of change over the past few decades has
been the ascendancy of what we call the
‘corporate culture’, propagated by the
business management weltanschauung.
This is a problem for science and also for
society at large. The relevant aspects of the
corporate culture can be described as the
beliefs that (i) every product/service can
be conceptualized as a commercial
commodity; (ii) specialized knowledge of
a product/service is not necessary for its
successful marketing; (iii) quality can be
assessed via quantitative metrics and (iv)
short-term measures of success are the only
important metric for evaluation. Overall,
this culture has had extremely deleterious
societal effects by commercializing three
important professions – education,
healthcare and journalism – whose
practitioners traditionally viewed their role
as having a strong ‘service to society’
component. The results of applying the
above mentioned beliefs to these
professions are seen every day, and we will
not belabour the point. This same
corporate culture is also damaging science
by adversely impacting how scientif ic
research is presented, projected and
evaluated. More importantly, this
corporatization of science has contributed
greatly to its self-referential nature with
scientists increasingly choosing to work on
problems likely to garner rewards in a
system valuing hype and advertising more
than solid science. This only exacerbates
the disconnect between science and
society, causing further erosion of mutual
trust.

On the third issue, of communication
between science and society, there are
actually three aspects that need
consideration. The f irst is the
communication of scientif ic advances to
society. This aspect of science
communication has improved nationally
and globally in the past 10– 15 years, though
there is still a way to go. The second aspect,
where we feel scientists have not done a
good job thus far, is the communication
of our view of the scientif ic ethos to society.
By giving a clearer picture of how we view
science, and why, and its signif icance even
for the utilitarian side of science, we would
foster more nuanced societal expectations
from science, and also contribute to the
fostering of a ‘scientif ic temper’ on the
twin foundations of skepticism and
rationality. The third issue, which in India
needs urgent attention, is the role of the
scientif ic establishment as a mediator and
interlocutor between government and
society on policy issues that have major
scientif ic dimensions and also raise
societal concerns. Such issues could range
from genetically modif ied crops to nuclear
power plants. The government–society
interaction on such issues is typically
highly politicized and often emotional.
What is typically missing, though, is a
balanced and apolitical set of scientif ic
inputs that makes the debate more
meaningful. This is where, ideally, the
scientif ic establishment needs to be more
active, in order to serve as a reasonably
respected and impartial interlocutor,
representing a community trusted by both
government and society, to present a
critical appraisal of the scientif ic aspects
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of policy in order to facilitate a meaningful
cost–benef it analysis, in both economic
and socio-political terms. This is a role
played successfully by scientif ic academies
and other scientif ic bodies in many
western countries, and one that is as yet
not embraced to the required degree by
such bodies in India. Again, a certain level
of trust is necessary for such an
interlocutory role to be successful, and the
f irst requirement for trust is dialogue and
mutual understanding.

The journal will also serve as an umbrella
for organizing public meetings to promote
discussion and debate leading to a better
mutual understanding between scientists
and society. Two such events have recently
been conducted in Bengaluru and Delhi
(https://www.youtube.com/channel/
UC2IsroRkVYT8qiEytDnf2bg/videos). It is
our privilege to be associated with this
effort and we hope that it will truly result
in a meaningful re-imagining of the social
contract of science.

In this context, we are gratif ied that the
Indian Academy of Sciences has recently
announced a new initiative towards
promoting meaningful dialogue between
scientists and society. The idea is to have
an open-ended and sustained dialogue
amongst science practitioners, science
policy makers, science administrators and
educators, and society at large, so that all
stakeholders can engage on issues
pertaining to the practice, teaching and
management of science as well as all
aspects of the science–society interface.
The hope is that this will give rise to a more
inclusive and acceptable vision of the place
of science in society, polity and culture.
This initiative is centred around a new
academic journal, Dialogue: Science,
Scientists, and Society (https://
www.dialogue.ias.ac.in/index. html), which
is accompanied by a more informal, though
moderated, web-discussion platform
called
Conf luence
(https://
www.confluence.ias.ac.in/index.html).

Mewa Singh
University of Mysore, Manasagangotri,
Mysuru 570 006, India
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Special Sections

The Ooty Wide Field Array
Guest Editors: Jayaram N Chengalur and Somnath Bharadwaj
Journal of Astrophysics and Astronomy, Vol. 38, No. 1, March 2017

AstroSat
Guest Editor: S Seetha
Journal of Astrophysics and Astronomy, Vol. 38, No. 2, June 2017

PUBLICATIONS
Special Issues

Physics of Neutron Stars and Related Objects
Guest Editors: Dipankar Bhattacharya,
K S Dwarakanath and Sushan Konar
Journal of Astrophysics and Astronomy
Volume 38, Issue 3, September 2017

This compilation of articles was brought together on the special occasion of the 75th birthday
of Prof. G Srinivasan, a leading luminary of compact star research in India. After an early
career in condensed matter physics Prof. Srinivasan, ‘Srini’ to his friends and colleagues,
joined the Raman Research Institute in 1976 and was initiated into research in the area of
compact stars. Since then he made many pioneering and seminal contributions in this area
as well as trained, mentored and inspired many students. His activities have, in large measure,
been responsible for shaping the course of compact star research in India. This special issue
is a tribute to his contributions to this area of research.
Apart from his scientif ic contributions to neutron star physics, many of which are referred to
in several articles in this special issue, he made several important contributions to the growth

Publications

49

of astronomy in India. These include starting the Neighbourhood Astronomy Meetings for
Bengaluru-based astronomers, starting the highly acclaimed Joint Astronomy Program at
the IISc, and organising summer schools in astronomy. Furthermore, he made signif icant
contributions to the Astronomical Society of India and the International Astronomical Union.
He always believed that the astronomical community of India should have its own journal
and is one of the persons responsible for starting the Journal of Astrophysics and Astronomy,
published by the Indian Academy of Sciences (now jointly with Springer). He has always had
a very close association with the Indian Academy of Sciences, of which he was elected a
Fellow in 1984, and served in the Council during 1986–2003. He was Secretary during 1986–
1988, Editor of Publications during 1989–94, and Treasurer during 1995–2003. He was also
instrumental in bringing out a decadal vision for astronomy on behalf of the Academy.
He was awarded the Jawaharlal Nehru Fellowship for 2007–08, which he utilized to author
two introductory astrophysics textbooks titled “What are the Stars?” and “Can Stars f ind
peace?”. In these, he shared his insights and rich experience in teaching to explain astrophysical
concepts in a simple and elegant fashion. Not surprisingly, these books are ‘must reads’ at
the undergraduate level.

Theoretical Chemistry/Chemical Dynamics
Guest Editors: Biman Bagchi, David Clary and
N Sathyamurthy
Journal of Chemical Sciences
Volume 129, Issue 7, July 2017

This Special Issue was published to honour Professor Charusita Chakravarty who passed
away on 29 March 2016. Born in Cambridge, Massachusetts, USA on 5 May 1964 as the only
daughter of the economists Sukhamoy and Lalita Chakravarty, Charu was a brilliant student,
and this was reflected in her topping the Delhi Higher Secondary Board. She was selected as
a National Science Talent Scholar and also cleared the highly competitive Joint Entrance
Examination (JEE) of the IITs in 1982. At the suggestion of a family friend and that of her
father, she joined BSc (Hons.) in Chemistry in St. Stephen’s College, Delhi. After graduating
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from Delhi University with a gold medal in 1985, she joined Cambridge University, UK, to do
the Natural Sciences Tripos, obtaining First Class Honours in Natural Sciences, Part II
Chemistry in 1987.
Charusita studied for a PhD under the supervision of Professor Sir David Clary at Cambridge
University during 1987–1990. She joined Professor Clary after taking his course in molecular
scattering theory in her third undergraduate year and this introduced her to this f ield of
research. Professor Clary recommended Charu to work on new measurements of the spectra
of the van der Waals complex ArOH that were being performed by Professor Marsha Lester
from the University of Pennsylvania. Charu was at once enthusiastic and this started a very
productive collaboration with Professor Lester’s group. She wrote her own computer codes
to calculate the spectra and predissociation parameters of ArOH from f irst principles. This
led to one of the best-characterized weakly-bound complexes, in both the ground and
electronically excited states, where ab initio theory and experiment agreed almost perfectly.
Six papers came out of her PhD thesis and they have been quite highly cited.
Charu then went to do postdoctoral research at the University of Santa Barbara working with
Horia Metiu on theoretical surface science. She continued research in New Delhi for a short
period and then won the highly prestigious Gulbenkian Junior Research Fellowship at
Churchill College, Cambridge. This allowed her to initiate her own independent research
programme on the path integral simulation of clusters and condensed phases which she
continued for the rest of her career. This research also set her up well for the tenure-track
post she then took up in the Indian Institute of Technology Delhi.
In the later part of her career, Charu made two important contributions completely
independently. One is the establishment of an elegant relationship between the diffusion of
a molecule and the entropy of the liquid for water-like molecules. Many Indian theoretical
chemists followed up on this work. Second is her notable contribution to the universality of
(or rather, the lack of) Lindemann criteria of melting of solids.
Indian, indeed international, science, and theoretical physical chemistry, in particular, suffered
a great loss in Charu’s death. This special issue aims to preserve not only her contributions
but also her commitment to science and the diversity of the problems she studied.
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Recent Trends in the Design and Development of
Catalysts and their Applications
Guest Editors: M Lakshmi Kantam and
Virendra K Rathod
Journal of Chemical Sciences
Volume 129, Issue 11, November 2017

This special issue includes selected papers presented in the 7th Asia Pacif ic Congress on
Catalysis (APCAT-7). APCAT is an international conference which gathers fellow scientists,
academicians, students and delegates from the industry spread all over the world with the
aim to provide a high-prof ile and internationally renowned forum for researchers in catalysis
science and technology. This event is organized every three years and for the f irst time, it was
organized in India under the Chairmanship of Padmashree Prof. G. D. Yadav, Vice Chancellor,
Institute of Chemical Technology (ICT), Mumbai (also the President of the Catalysis Society
of India) and supported by the Catalysis Society of India (CSI). The event was held from 17th
January to 21st January 2017, at The Lalit, Mumbai, India. The theme of the event was “Catalysis
for Sustainable Development, Peace and Prosperity.” More than 500 delegates from 30
countries participated in this conference, with 175 oral papers and 115 posters being presented,
along with 30 invited lectures which included plenary, keynote and invited talks.
The papers in this special issue highlight the work on biocatalysis, synthesis of catalysts and
their characterization, and their applications for various reactions.
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Contemporary Issues in Evolutionary Biology
Guest Editors: L S Shashidhara and T N C Vidya
Journal of Genetics
Volume 96, Issue 3, September 2017

This special issue is a set of peer-reviewed papers on evolutionary biology that have emanated
from discussions at the Foundations of Evolutionary Theory: The Ongoing Synthesis meeting
at Coorg, India (February 2014), and the Foundations of Biology meetings at Pune, India
(April 2015 and March 2016). L S Shashidhara, along with Sutirth Dey (IISER Pune) and
Amitabh Joshi (JNCASR, Bengaluru), organised these meetings to bring together a diverse
set of interested academics to discuss and argue about fundamental issues in the subject.
These discussions included, among others, the possible consequences of non DNA-based
inheritance – epigenetics and cultural evolution, niche construction, and developmental
mechanisms on our understanding of the evolutionary process, speciation, complexity in
biology, and constructing a formal evolutionary theory.
The f irst article is an original article by K P Mohanan on the conceptual foundations of
evolutionary thought, in which evolution is conceptualised as symmetry breaking, thereby
attempting to integrate physical, biological (macroevolution), and cultural (societal)
evolution. The article by Shanker et al. reviews various species concepts and thoughts about
species concepts versus the delimitation of species. The article then focusses on the general
lineage concept and provides a practical approach for species discovery and delimitation. In
the third article, on complexity in biological systems, Bhat and Pally distinguish between
complicatedness and complexity and propose that multiscalarity and excitability are central
to complexity in living systems. Following these, D P Kasbekar deliberates upon phenotypic
abnormality in hybrid Sordariaceae fungi. J Manjrekar, in his article, discusses
transgenerational epigenetic inheritance (TEI), f irst providing a broad review of the
phenomenon, and then focussing on prions as mediators of TEI, wherein, he suggests that
TEI through prions may be adaptive. TEI may also occur through the placenta in placental
mammals, and Sailasree et al. review this phenomenon.
Articles on epigenetics are followed by ones on niche construction (NC). The f irst, by Renee
Borges, describes co-construction of organisms, which may signif icantly affect morphological
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and behavioural phenotypes of organisms. Gupta et al. also deal with NC, but critique the
claims that the role of NC in evolution has been neglected by standard evolutionary theory
and that NC should occupy a place at par with natural selection in evolutionary explanations
of adaptation. This position has generated a debate and is followed by a rebuttal by Feldman
et al. and a response to the rebuttal.
The next set of papers deal with cultural and behavioural evolution. Raghavendra Gadagkar
explores the conceptual space of the evolution of culture by offering four different conceptions
of culture – as a historical account, and with different extents of the role of biology, in his
original Viewpoint. Singh and Chatterjee review work on the evolution of religious belief in
humans. Explanations ranging from religion being adaptive to being a by-product of adaptive
cognitive mechanisms, to being maladaptive, are discussed. The f inal paper, by Milind Watve,
draws parallels between phenomena from behavioural evolution and behaviours among
scientists, and argues that a study of social behavioural epistemology would benef it science
by understanding various biases.

Haldane at 125
Guest Editors: Partha P Majumder,
Vidyanand Nanjundiah and Veena Rao
Journal of Genetics
Volume 96, Issue 5, November 2017

J B S Haldane (1892–1964) was a polymath and among the more colourful f igures in the
annals of science. He made fundamental contributions to physiology, biochemistry, genetics
and evolutionary theory; he was one of the founders of population genetics; and he was a
populariser of science par excellence. Arthur C Clarke said of him that he was ‘one of the
f inest intellects it was ever my privilege to know.’ No wonder that in dedicating their book
Intelligent Life in the Universe to his memory, Iosif Shklovskii and Carl Sagan referred to him
as ‘a local example of what this book is about’. The Unity and Diversity of Life, the title of
Haldane’s 1957 Sardar Patel Memorial Lecture, could well be a theme that applied to him.
The lecture captivated those who heard it at the time, as much as it did those who read the
text later.
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Haldane spent the last seven years of his life in India and became an Indian citizen. In 1992,
spearheaded by Partha P Majumder, Haldane’s birth centenary was celebrated in India at the
Indian Statistical Institute, Calcutta, where he had worked from 1957 to 1961. Now, 25 years
on, the three guest editors felt that it was worth taking a re-look at his life and contributions,
and have done so by putting together a set of essays that might offer fresh insights on Haldane
the person as much as on Haldane the scientist. The articles aim to offer something new for
those who are already Haldane af icionados, and to induce others to go to his writings, so they
might do the same.
Haldane’s long engagement with the Journal of Genetics extended almost from his student
days to his death. Besides publishing many important papers in the journal himself, Haldane
edited it for many years with a unique flair. He brought it with him when he and his wife
Helen migrated to India in 1957; it was some years after Helen’s death in 1978 that the Indian
Academy of Sciences took over the task of publishing the journal. The special issue begins
with an autobiographical fragment by Haldane himself and ends with an account by Veena
Rao of his involvement with Journal of Genetics. The remaining pieces are ordered in a sequence
that might be described as ‘Haldane the person’ (Naomi Mitchison, N A Mitchison,
M S Swaminathan, P P Divakaran), ‘Haldane’s scientif ic work’ (Stéphane Tirard, James Crow,
Walter Bodmer, Anthony Edwards, Sahotra Sarkar, Veena Rao and Vidyanand Nanjundiah,
Brian Charlesworth, John Edwards, Areejit Samal and Olivier Martin, Patrick Bateson), and
‘Haldane’s life and wider interests’ (Ramachandra Guha, Sarah Wilmot, Vinita Damodaran,
William deJong-Lambert, Gordon McOuat).
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3rd E-Workshop/Conference on Computational
Condensed Matter Physics and Material Science
Guest Editors: Anurag Srivavstav, H S Tewari and
C S Praveen
Pramana – Journal of Physics
Volume 89, Issue 1, July 2017

Computational Materials Science proposes new materials by integrating ab initio methods
using a wide variety of computational techniques, such as ab initio, Monte Carlo, phase-f ield
and f inite-element methods. Modelling of these materials provide a solid base for performing
scientif ic research by considering broad range from atomic to mesoscale. Due to the
advancement in hardware and software over the past one decade, there has been an increase
in computational power by an average of a million. Interest of the researchers in Computational
Materials Science has led to the development of new tools for computer simulations and
models of exceptional f idelity. Motivated by the need of exploring new materials with
enhanced computational abilities, Advanced Material Research Group (AMRG) implemented
the idea of providing a platform for discussion on various tools and approaches for
Computational Condensed Matter Physics and Materials Science. To realize this concept,
the 3rd E-Workshop/Conference on Computational Condensed Matter Physics and Materials
Science was organized from 18 to 22 October 2015.
The workshop/conference saw the participation of scientists from Uppsala University Sweden,
MPI Germany, CNR-IOM SISSA Italy, UNESP Brazil, Clemson University USA and Michigan
Technology University, USA, along with senior scientists from Indian scientif ic laboratories
and institutions. The workshop comprised four sessions allocated for familiarizing the
participants with Quantum Espresso package organized by a research group of IISER, Pune.
An Industry Session by Quantumwise was also held by Integrated Micro Systems, where they
demonstrated their DFT-based package Atomistix ToolKit-Virtual NanoLab.
The workshop/conference witnessed 21 invited talks and 90 contributed technical papers,
covering almost every aspect of Materials Science, such as preparation, analysis of structure
and other properties in the macro to nanoscale and their possible application in the
automotive, chemical, electronics and electrical engineering. These sensitized the young
participants in the theme areas of the workshop and opened up new avenues for
interdisciplinary research.
Pramana – Journal of Physics published peer-reviewed and original research papers in this
issue, so that these f indings might benef it the scientif ic community.
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Proceedings of PHENO1: The First Workshop on
Beyond Standard Model Physics at IISER Mohali
Guest Editors: Charanjit Singh Aulakh and Ketan Patel
Pramana – Journal of Physics
Volume 89, Issue 4, October 2017

Following the economic gains of Indian economic liberalization during the 1990s and the
f irst decade of this century, the period after 2007 has seen a vast expansion of the upper
levels of the Indian Academic ecosystem. The opening of seven new Indian Institutes of
Science Education and Research (IISERs) was accompanied by the multiplication of IITs
from 5 to 25 and the upgradation of state level Regional Institutes of Engineering to the
National Institutes of Technology. New science institutes are being set up on the pattern of,
and with the inspiration of the success of, research training programs at the post-centenarian
Indian Institute of Science. Active participation of IIT science faculty in the organization of
the new Institutes – to draw upon the experience with successful undergraduate training
programs at IITs – has added credibility and momentum. The new institutes have been
generously funded with over a billion dollars to date so that the outlook for science in India
has become distinctly rosier and more robust. The Government of India has further
empowered the growth of science by the vast INSPIRE program of the Department of Science
and Technology which generously funds students from school through post-doctoral and
f inally tenure track faculty level. These initiatives have noticeably counteracted the long
lamented ‘brain drain’ affliction of Indian science.
By 2016 the effects of expansion and generous funding were translating into viable core groups
of faculty at the new institutes, which have already begun to be competitive with the best
Indian institutions of the previous regime. At IISER Mohali, the formation of Condensed
Matter, Gravitation and Quantum information groups in the Department of Physics was
followed by the initiation of the quintessential fundamental physics research specialization
of High Energy Physics.
Thus, at the beginning of 2016 the fledgling but rapidly expanding High Energy Group at
IISERM decided it was an opportune juncture to signal their presence on the map by holding
the f irst of what is projected to be a regular series of Workshops on High Energy Physics
Phenomenology.
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Over 50 active researchers in BSM phenomenology and related areas were enlisted as
participants in PHENO1@IISERM. Besides review talks on Theoretical and Experimental
Neutrino Physics, participants enjoyed topical presentations including: a claim of the f irst
evidence of the discovery of right-handed currents at LHC, neutrino symmetries and
phenomenology, flavour physics, Higgs physics and searches, supersymmetry phenomenology
and searches as well as SUSY GUTs, hierarchy problem and higher dimension physics, dark
matter physics, left–right models and inflationary cosmology in SUSY GUTs.
The proceedings provide a snapshot of the workshop which hopes to carry Indian science,
and in particular High Energy Physics, to broad-based global prominence.

Proceedings of the Asian Mathematical Conference
(AMC) 2016, Bali, Indonesia
Editor: B V Rajarama Bhat
Proceedings – Mathematical Sciences
Volume 127, Issue 5, November 2017

The Asian Mathematical Conference (AMC) series is a major South East Mathematical Society
(SEAMS) conference, held every 4–5 years since 1990, and hosted by countries in Asia. The
Asian Mathematical Conference (AMC) 2016 was held in Bali, Indonesia during July 25–29,
2016, hosted by the Indonesian Mathematical Society (IndoMS) and South East Asian
Mathematical Society (SEAMS).
The proceedings of this meeting consist of eight articles presented in the conference, and a
survey article: “Introduction to Compact (Matrix) Quantum Groups and Banica–Speicher
(Easy) Quantum Groups”, by Prof. Moritz Weber.
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Celebrating Women Authors in Science: The Resonance Special Issue
Celebrating the contributions of women in science and science communication, the Academy
has initiated the publication of a special issue of Resonance – Journal of Science Education
every March. Each special issue which coincides with the International Women’s Day is to
feature a renowned women scientist and is planned to have an all-female authorship.
Commemorating the International Women’s Day, these special issues aims to celebrate the
aspirations of women and their manifold contributions to science.

Women’s Special Issue Featuring Lise Meitner
Guest Editors: Prajval Shastri and
Sudeshna Mazumdar-Leighton
Resonance – Journal of Science Education
Volume 22, Issue 3, March 2017

The f irst special issue, featuring renowned physicist Lise Meitner, covers a wide array of
articles – literally from countless stars in the Universe to uncountable microbes on Earth.
The disciplines covered span both the pure and applied sciences, and include particle and
fluid physics, astrophysics, hydrology, chemistry, and molecular ecology.
Lise Meitner was an extraordinary physicist who discovered nuclear f ission. While Vandana
Nanal presents an awe-inspiring life sketch of Lise Meitner – The Physicist Who Never Lost
Her Humanity, the Classics section carries a reproduction of Meitner’s famous paper in Nature
on nuclear f ission of uranium.
The issue carries an interesting cartoon under Science Smiles by a woman cartoonist – Kanika
Mishra. The cartoon which is part of an original cartoon series ‘Karnika Kahen’ underlines
the gender disparity in scientif ic leadership (the creator herself from a f ield that also has a
large gender gap!).
The special issue carries an array of General Articles, from ancient science to most modern
science. N Rathnashree elaborates on the use of Jantar Mantar — an archaeological monument
— as a teaching device, while Priya Hasan reviews the theory of star formation and it
development. Exploring the universe further, Prajval Shastri presents a panoramic view of
the many facets of black holes and the evidence gathered on them, while D Indumathi traces
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the discovery and interactions of the sub-atomic particles that makes up the universe. Along
the same lines, Sushan Konar kicks off a series of four articles on defying gravity in the cosmos.
Delving into the fascinating world of allotropes, Surabhi Potnis takes the readers on an
interesting journey of morphing carbon into ‘Buckypaper’ and its multifarious applications,
while an article by Rama Govindarajan and S Ravichandran discusses the life cycle of clouds
and cloud systems. Citing the startling case of Jakkur Lake in Bengaluru, Priyanka Jawmal
rings a bell to the fate of nutrients in human-dominated systems, while Sudeshna MazumdarLeighton and Vivek K Choudhary introduce the readers to a novel interdisciplinary approach
for prof iling microbial community – metagenomics – citing the example of microbial
metagenomes found at the roots of native grass species.
Given the scenario that there is a need to do science that matters to address existing socioeconomic challenges, the Research News in the issue by Veena Srinivasan emphasizes the
necessity of asking the right questions about urban ecosystems.
The special issue while celebrating all female authorship, also touches upon social processes
within the practice of science. A review of Keller’s The Mirage of a Space Between Nature and
Nurture, by Bindu Anubha Bambah brings out an interesting look on metaphors leading to
gendered science. There is also a glimpse of more unsung heroes through a review of the
Hollywood f ilm Hidden Figures by Caitlin M Casey.
The issue carries an inspiring Face to Face, where Prajval Shastri talks to Melissa Franklin, a
particle physicist involved in the discoveries of top quark and Higgs Boson.

Women’s Special Issue Featuring Maryam
Mirzakhani
Guest Editors: Pratibha Jolly and T N C Vidya
Resonance – Journal of Science Education
Volume 23, Issue 3, March 2018

The second special issue of Resonance features the renowned mathematician Maryam
Mirzakhani. The eclectic collection of articles in this issue aims to provide a prismatic view
of the contribution of women scientists in diverse f ields.
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The featured scientist Maryam Mirzakhani is the only female recipient of the Fields Medal,
the most prestigious award in mathematics, often equated with the Nobel Prize. Her
contributions to algebraic topology and geometry, especially understanding dynamics on
hyperbolic surfaces, speak eloquently of women’s potential to contribute to the frontiers of
mathematics.
Like the previous special issue, the Science Smiles section of this issue features a woman
cartoonist, Unnati Akhouri, whose cartoon on topography is pulled from her blog.
The issue starts with Nikita Agarwal, Riddhi Shah, and Geetha Venkatraman elegantly
portraying Maryam’s life and work – an apt and inspiring example of the zeal women scientists
bring to the pursuit of advancement of knowledge even under daunting circumstances.
The General Articles section covers a range of themes of contemporary interest. While Prerna
Sharma describes her research in the emerging f ield of self-assembly of colloidal particles,
Vandana Bhalla’s article on supramolecular chemistry describes the interactions and energetics
of supramolecular complexes, and how it has led to the development of molecular machines.
Following this lead of molecular machines, two young researchers, Sunaina Surana and
Yamuna Krishnan, introduce the readers to f irst of its kind DNA-based sensor – a nanosized molecular machine – that they used inside live worms to measure the pH of organelles.
Nandini Chatterjee Singh and Hymavathy Balasubramanian explore the emotional responses
associated with Hindustani music while Shomita Mukherjee and Uma Ramakrishnan discuss
the role of molecular tools in understanding phylogeography and in informing conservation
biology by describing case studies on various cat species. Tracing the history of the invasive
alien species Lantana camara, Ankila Hiremath highlights the consequences of indiscriminate
expansion and ecological changes, while Kushala Rajendran describes how abrupt physical
changes within the Earth result in seismic activity with drastic consequences. Deepa
Khushalani addresses the challenges of clean and affordable energy to meet the rising demands
of the population through photocatalytic water splitting.
The Classroom section focuses on enthusing young students to pursue science. Shruti Sharma,
Simran Semwal and Darshana Joshi narrate a unique outreach programme aimed at
popularizing science among school children under the banner of VIGYAN Shala (Vision
India: GenY Applied Science Network) – a concept that is based on learning by doing.
Like its predecessor, this issue introduces to the readers a new book – Priyamvada Natarajan’s
Mapping the Heavens: The Radical Scientif ic Ideas That Reveal the Cosmos, in a review by
Prajval Shastri, while Sindhu Radhakrishnan presents the review of the movie, Parava, a
commercial regional f ilm that is unusual in portraying human–animal interactions.
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The Face to Face section features an interview with Dr. Soumya Swaminathan, Deputy Director
General for Programmes, WHO. Dr. Swaminathan talks about her scientif ic journey to
Subhadra Menon.
Stimulating the grey cells is the crossword by Shobhana Narasimhan. The clues of this
crossword specially designed for this issue are largely based on women in science. Shruti
Gupta has contributed the photographs for the inside back cover – Birds in the Backyard – a
departure from Flowering Trees that is featured in regular issues.

Fluid Mechanics and Fluid Power (FMFP)
Guest Editors: Jyotirmay Banerjee
and Amitabh Bhattacharya
Sadhana
Volume 42, Issue 4, April 2017

This special issue is a compilation of invited papers from the 42nd National Conference on
Fluid Mechanics and Fluid Power (FMFP), held at National Institute of Technology, Surathkal,
Karnataka, during 14–16 December 2015. Fluid Mechanics is a branch of continuum mechanics
that describes the motion of fluids (liquids and gases). The subject has a long and rather rich
history, starting perhaps with Archimedes’ ‘‘Eureka’’ moment. Importantly, solutions for some
of the most challenging problems being faced by our society today, e.g., prediction of climate,
harnessing of renewable energy (e.g., via wind, hydrokinetic generators), creating low-cost
healthcare (e.g., via point-of-care medical testing) and improvement of energy eff iciency of
fluid power systems, depends on improving our understanding of Fluid Mechanics.
The contributions in this issue reflect the diversity of topics and methodology in modernday Fluid Mechanics. In a review paper relevant to atmospheric sciences by Prof. Rama
Govindrajan’s group, Ravichandran et al. have elucidated on mechanisms behind clustering
of droplets in atmospheric clouds, an important process in rainfall prediction. Pai et al. explore
the effect of pulsations on the motion of particles in vortices, with the goal of enhancing
mixing. In a paper related to environmental fluid dynamics, Shah et al. measure the thermal
dispersion of effluents in a lake, and also perform numerical simulations to further analyse
the phenomenon.
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Several of the scientists used state-of-the-art computational techniques to study problems
related to multi-phase flows and fluid–structure interaction. Nair and Tomar used a novel
formulation of Smooth Particle Hydrodynamics (SPH) to study the challenging problem of
entry of solids in water. Patel and Shukla used a phase-f ield technique to study the breakup
and detachment of liquid bridges, seen in processes such as printing and coating of paints
with brushes. Namshad et al. used level-set-based methods to study the effect of wavelength
on f ish locomotion, which lead to better understanding of thrust in f ishes as well as robotic
swimmers. Sarkar et al. used an improved mass-conserving immersed-boundary method to
study unsteady blood flow in arteries, with the aim of simulating flow through stenosis.
Eswaran et al. used a sigma-transformation-based fluid–structure-interaction solver to
evaluate a multiple-tuned-liquid-damper system for buildings.
The physics of multi-phase flow have been highlighted in the following papers. The review
paper by Kirti Chandra Sahu describes the dynamics of rising bubbles in viscosity-stratif ied
flows, a common phenomenon in, for example, food processing. The review paper by Sameer
Khandekar’s group, authored by Srinivas and Khandekar, examines the dynamics and patterns
of two-phase flows in microchannels, which has applications in biomedical engineering and
electronic cooling. The paper by Garai et al. experimentally examines the atomization of
different types of liquid fuels, with the goal of optimizing the energy eff iciency of combustors.
The following papers demonstrate the potential of combining Computational Fluid Dynamics
(CFD) with experiments towards design of fluid power systems. Asim and Mishra performed
Large Eddy Simulation (LES) of centrifugal pumps to examine the effect of blade-tongue
interactions in the pump on pressure head fluctuations and validate their results with
experiments. Sanand et al. use CFD and experiments to optimize centrifugal seals in fluid
machinery, so that sealing ability is maximized, while minimizing power consumption.

Power Electronics
Guest Editors: Kishore Chatterjee
and Mukul Chandorkar
Sadhana
Volume 42, Issue 8, August 2017

This special issue is a compilation of papers selected from those presented at the 7th National
Power Electronics Conference (NPEC), held at the Indian Institute of Technology Bombay,
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during 21–23 December 2015. From among the papers presented in NPEC–2017, selected papers
were peer-reviewed for possible publication, and 18 papers were chosen for inclusion in this
issue.
Power electronics plays an important role in the processing, conditioning and utilization of
electric power. From ubiquitous mobile-phone battery chargers to large wind-turbine
interfaces, power electronics affects many aspects of human activity. The papers in this issue
have been broadly classif ied into four tracks.
The f irst four papers address the circuits aspects of power electronics. These papers include
discussions on design issues related to power electronic converters. An induction motor drive
based on a modular multilevel converter (MMC) is presented, followed by a paper on the
important issue of module capacitor pre-charging in MMCs.
The next f ive papers are concerned with power electronic converter control and analysis.
They include a method of active power decoupling in single-phase grid-connected power
electronic converters, the control of an inverter for induction cooking, the analysis of a seriesresonant converter under discontinuous conduction, the control of a single-phase dynamic
voltage restorer and the control of an induction motor drive having an active front end
converter.
Four papers concerned with microgrids and renewable energy follow. A paper describing a
method of power transfer with boost converter topologies in the context of small grids is
followed by one on the estimation of impedance of photovoltaic modules to enable effective
photovoltaic inverter start-up. Also included is work on the transition between grid-connected
and islanded modes for microgrids, and work on battery impedance estimation using a gridconnected converter.
The f inal f ive papers are on the broad topic of electric machines and drives. They include a
paper on a specif ic implementation of vector control with an induction motor drive, the
design and fabrication of a linear permanent-magnet synchronous machine, design and
implementation of sensorless control for a surface-mounted permanent-magnet synchronous
machine, the estimation of the moment of inertia and damping of motor and load in an
induction motor drive, and a study of instability at light loads in induction motor drives.
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Books published under Masterclass Series
The Masterclass series of eBooks brings together pedagogical articles on single broad topics taken
from Resonance – Journal of Science Education, that has been published monthly by the Indian
Academy of Sciences since January 1996. Primarily directed at undergraduate students and teachers,
the journal has brought out a wide spectrum of articles in a range of scientif ic disciplines. Articles
in the journal are written in a style that makes them accessible to readers from diverse backgrounds,
and in addition, they provide a useful source of instruction that is not always available in textbooks.

Number Theory and Combinatorics
B Sury

The third book in the series, Number Theory and Combinatorics, is by Prof. B Sury. A celebrated
mathematician, Prof. Sury’s career has largely been at the Tata Institute of Fundamental
Research, Mumbai, and the Indian Statistical Institute, Bengaluru, where he is presently
professor. He has contributed pedagogical articles regularly to Resonance, and his articles on
Number Theory and Combinatorics comprise the present book. He has also served for many
years on the editorial board of Resonance. Prof. Sury has contributed signif icantly to research
in the areas of linear algebraic groups over global and local f ields, Diophantine equations,
division algebras, central extensions of periodic groups, applications of density theorems in
number theory, K-theory of Chevalley groups, combinatorial number theory, and generation
of matrix groups over rings. The book, which will be available in digital format, and will be
housed as always on the Academy website, will be valuable to both students and experts as a
useful handbook on Number Theory and Combinatorics.
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A Miscellany of Mathematical Physics
V Balakrishnan

The fourth book in the series, A Miscellany of Mathematical Physics, is by Prof. V. Balakrishnan.
A distinguished theoretical physicist, Prof. Balakrishnan worked at TIFR, Mumbai and RRC,
Kalpakkam, before settling down at IIT Madras, from where he retired as an Emeritus Professor
in 2013, after a stint lasting 33 years. Prof. Balakrishnan is widely renowned in India and
abroad as a stimulating and inspiring teacher at all levels, undergraduate to doctoral. He has
also contributed pedagogical articles regularly to Resonance, and a selection of these articles,
substantially reworked in many cases, comprise the present book. Prof. Balakrishnan is well
known for his research contributions to the areas of stochastic processes, quantum dynamics,
non-linear dynamics and chaos. The book, which will be available in digital format, and will
be housed as always on the Academy website, will be valuable to both students and experts as
a useful handbook on diverse topics in theoretical physics, ranging from the rotations of
vectors and matrices to the many avatars of the Dirac delta function.
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On Physics, Physicists and Philosophy
N Mukunda

The f ifth book in the series, On Physics, Physicists and Philosophy, is by Prof. N Mukunda. A
very distinguished theoretical physicist, Prof. Mukunda worked at TIFR, Mumbai for a few
years, and then at the Indian Institute of Science, Bengaluru, till 2001. He still remains actively
engaged with science and regularly lectures to students around the country. Prof. Mukunda
was the founding Chief Editor of Resonance, a journal that he steered with a very deft though
unobtrusive hand during the initial years (1996–2000). Prof. Mukunda was also a very regular
contributor to Resonance over the years, as the sheer number of articles in this collection
testif ies. His engagement with pedagogical and educational issues has been widely recognized
in India. He was instrumental in establishing and nurturing the science education initiatives
and programmes of the three science academies in the country, and also served a long stint
as Editor of Publications at the Indian Academy of Sciences, Bengaluru. Prof. Mukunda is
very well known for his research contributions to the areas of classical and quantum mechanics,
theoretical optics and mathematical physics. In addition, he has had a deep and abiding
interest in philosophical issues in physics and, indeed, in science in general. The book, which
will be available in digital format, and will be housed as always on the Academy website, will
be valuable to both students and experts as a useful handbook on all kinds of topics in physics,
ranging from technical and philosophical issues to sketches of the lives and work of eminent
physicists, all rendered in Prof. Mukunda’s inimitable style.
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Skill Enhancement
In order to promote skill enhancement of the Academy staff members, selected staff
members were deputed to attend the following events.
1) Science Writing Workshop at the Indian Academy of Sciences, Bengaluru, 4
December 2017.
2) Building an IP Framework for your Organization conducted by Intellepedia
(Powered by Banana IP Counsels) on 15 December 2017.

Promotional Activity
The Academy announces and promotes all its journal activities on Twitter and
Facebook, and uploads all lectures on IAScyoutube. Each journal has a specif ic Twitter
and Facebook account.

Best poster prize awards were given to two winners at the following
Conferences
 Discussion meeting on “Science with Ultra Violet Imaging Telescope”, 6–7 July
2017, IIAP, Bengaluru
 CRSI meetings in February and July 2017, ISC
 IAN Conference, October 2017, Cuttack
 International Conference on Cell Biology, January 2018, Hyderabad
 36th meeting of ASI, 5–8 February 2018, Hyderabad
 MRSI Symposium, 14–16 February 2018, Trichy
 Symposium organised by the International Astronomical Union (IAUS), 19–24
February 2018, Jaipur
 CRSI meeting, February 2018
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Scientific Meetings
MEETINGS
The Academy annually holds scientif ic meetings, symposia and public lectures and
encourages other similar activities to provide a means of exchange of scientif ic
knowledge among scientists and to bring new knowledge to the attention of the
scientif ic community. Of the Academy's two annual meetings, the Mid-Year Meeting
takes place in June and the Annual Meeting in November. Fellows and Associates of
the Academy, invited college and university teachers and other invitees participate in
these meetings.
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28th MID-YEAR MEETING
30 June–1 July 2017
Faculty Hall, Indian Institute of Science

PROGRAMME

30 JUNE 2017 (FRIDAY)
0930–1010

1010–1055

Session 1B – Inaugural
Lectures of Fellows

1010–1030

V Subramanian, CLRI,
Chennai
Exploring the changes in the
structure of α-helical
peptides adsorbed onto
carbon and boron nitridebased nanomaterials

1100–1120
1120–1300

1120–1140
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Suman K Dhar, JNU, New
Delhi
DNA replication in
pathogens: Unique properties
and possible intervention

1210–1230

Arvind Ayyer, IISc,
Bengaluru
The asymmetric simple
exclusion process: An exactly
solvable model of particle
transport

1235–1255

Pallab Dasgupta, IIT,
Kharagpur
The science of formal safety
assurance of embedded
electronic systems

1300–1430

Lunch break

1430–1540

Session 1D – Inaugural
Lectures of Fellows/
Associates

1430–1450

Raghavan Krishnan, IITM,
Pune
Understanding the South
Asian monsoon response to
greenhouse gas (GHG) and
aerosol forcing

Session 1A – Special
Lecture
K Ullas Karanth, Wildlife
Conservation Society,
Bengaluru
Conservation science at
macro-ecological scales

1035–1055

1145–1205

Sumathi Rao, HarishChandra Research Institute,
Allahabad
Topological phases of
quantum matter
Tea break
Session 1c – Inaugural
Lectures of Fellows/
Associates
Debabrata Dash, BHU,
Varanasi
Killing thrombus with nanobullets
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1455–1515

Amitava Patra, IACS,
Kolkata
Nanomaterials-based lightharvesting systems for
potential applications

1 JULY 2017 (SATURDAY)
1520–1540

Ranjit Thapa, SRM
University, Kattankulathur
Descriptor and indicator for
sp2-hybridized carbon-based
catalyst

1545–1605

Tea break

1605–1720

Session 1E – Inaugural
Lectures of Fellows

1605–1625

Siva R Athreya, ISI,
Bengaluru
Dense graph limits under
respondent-driven sampling

1630–1650

1655–1715

1730–1750
1800–1900

Mitali Chatterjee,
IPGMER, Kolkata
Post-kala-azar dermal
leishmaniasis; In vivo veritas
Sagar Sengupta, NII, New
Delhi
Understanding the
mechanisms that prevent
carcinogenesis by studying a
family of caretaker tumour
suppressors
High Tea

0930–1010

Gagandeep Kang, THSTI,
Faridabad
Vaccines and public health in
India
1010–1300

Session 2B – Symposium
on “Molecular Machines:
A multi-disciplinary
enterprise”

1010–1020

Debashish Chowdhury,
IIT, Kanpur
Introduction

1020–1050

Debashish Chowdhury,
IIT, Kanpur
Noise and nonequilibrium in
nano-machine operation: A
physics perspective

1050–1110

Tea break

1110–1140

Roop Mallik, TIFR,
Mumbai
Teamwork in molecular
motors: A cell biology
perspective

1140–1210

Tanweer Hussain, IISc,
Bengaluru
Understanding the principles
of design of molecular
machines: A structural
biology perspective

1210–1240

Pradyut Ghosh, IACS,
Kolkata
Synthetic small molecules as
machines: A chemistry
perspective

1300–1400

Lunch break

Session 1F – Public
Lecture
A R Venkatachalapathy,
Madras Institute of
Developmental Studies,
Chennai
C Subramania Bharati:
Nationalism and creativity

Session 2A – Special
Lecture
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The 28th Mid-Year Meeting of the Indian Academy of Sciences, Bengaluru, was held between
30th June and 1st July 2017 at the Indian Institute of Science, Bengaluru. The meeting included a
public lecture, 2 special lectures, 12 lectures by Fellows/Associates and a symposium on molecular
machines.

The session began with a special lecture by
K Ullas Karanth (Wildlife Conservation
Society, Bengaluru) on ‘Conservation science at
the macro-ecological stage’. With India
occupying only 2% of the world’s area and
unparalleled in its tremendous natural
laboratory, Karanth drew the audience’s
attention to the immense challenges that India
faces in terms of the 60% of the land-dependent
poor and economy growth at 7–8%, putting a
lot of pressure on biodiversity. Karanth talked
about his initial work with tigers in 1989 that
provided important statistics on tigers such as
predatory activity, use of space territoriality, etc.
Later he switched his studies to numbers to
provide the population estimate, survival, recruitment and other diff icult parameters using distance
sampling and capture–recapture method. Karanth then expanded his study across the whole
land scape of 30,000 sq. km for about 15 years which has led to a massive database of tigers. As the
study expanded, he started to look at wider landscapes and realized that tigers moved through
fragmented landscapes. Fragmented landscapes still have permeability to wildlife, and he
mentioned that it has become critical how infrastructure projects are put in place. Karanth talked
about how macro-ecology has become a government monopoly wherein aff iliated institutions
are given unlimited funds with no review and are also given permits to access protected areas with
no expectation of publications or yardsticks for success. For people wanting to study wildlife,
entry is barred to the natural laboratories, with access to these labs controlled by management at
discretion. Karanth provided a tentative solution to this problem – a different act that governs
activities such as wildlife research, f ilm-making, etc., that non-consumptively use these resources.
Such stakeholders need to be governed by something else and not the Wildlife Protection Act
which is meant to deter criminals. Karanth concluded the address by stating that progress can
take place alongside conservation, if we are intelligent about it.
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New Fellows and Associates who were elected recently into the Academy presented their work.

The f irst lecture was by V Subramanian (CLRI,
Chennai) on ‘Exploring the changes in structure
of α-helical peptides adsorbed on to carbon and
boron
nitride-based
nanomaterial’.
Subramanian talked about the interaction
between α-helical peptides and single walled
carbon nanotube (CNT). The observations
indicated that interaction of CNT with α-helical
peptide causes helix breakage at regular
intervals. He discussed the length-dependent
stability of α-helical peptide upon adsorption
to single walled CNT. Small globular proteins
having smaller helices may be less affected,
whereas proteins having longer helices may be
considerably disturbed by the introduction of
CNT into biological systems. In the interaction
of polyalanine with boron nitride-based
nanomaterial, salient f indings indicated that
structural changes in helical peptide increase with decrease in the curvature of boron nitride
based nanomaterial.

The second lecture was on ‘Topological phases
of quantum matter’ by Sumathi Rao (HarishChandra Research Institute, Allahabad). She
talked about her work carried on in topological
f ield theories, edge state of the quantum Hall
problem, edge structures of integer quantum
Hall effect, Weyl semi-metals, Josephson Effect
in weyl semi-metals and majorana modes. Her
current work is now part of a global effort to
understand these topological phases
theoretically.
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Debabrata Dash (BHU, Varanasi) in his talk
‘Killing thrombus with nano-bullets’ provided
excerpts from his studies that involved photothermal ablation of thrombus using NIR active
nano-materials like gold nano-rods. He
explained that in an experiment, thrombus
formation was induced in mice. Gold nano-rods
were injected in mice to target the f ibrin-rich
thrombi. NIR laser was applied that led to clot
disintegration with the blood flow restored. This
is the f irst application of photo-thermal therapy
to combat thrombus. Addition of streptokinase
accelerated the photo-thermal disintegration of
thrombi even at a signif icantly lower dose, thus
minimizing side effects and adverse
complications.

DNA replication is a critical element of cell
division and there are studies devoted to
elucidating the many components and
mechanisms involved in the process. Most of
these studies, however, are focussed on model
organisms Escherichia coli and higher
eukaryotes. Replicative mechanisms that allow
pathogens to multiply are of additional interest
because via replications pathogenic
microorganisms which enter the body in
microscopic amounts manage to cripple an
entire living system with disease. The talk by
Suman K Dhar (JNU, New Delhi) was focussed
on research where he studied key regulators
involved in DNA replication processes of
Helicobacter pylori and Plasmodium falciparum
that could serve as potential targets for therapy
in diseases including gastric ulcer, gastric
adenocarcinoma and malaria.
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In the domain of non-equilibrium physics,
transport is a universal phenomenon. To explain
these driven systems like heat conduction and
electricity, Arvind Ayyer (IISc, Bengaluru) and
his group used two toy models of particles
moving along a linear array with different
probabilities in different directions. Based on the
asymmetric simple exclusion process (ASEP),
the steady state problem was solved using Matrix
Ansatz, and the current, density, phase diagram,
diffusion constant, etc., were calculated. The
ASEP was generalized to a model with several
species of particles with periodic boundary
conditions (applicable to electric f ields). Using
Matrix Ansatz, the phase diagram was
determined, which showed rich phenomena on
the boundaries. They found that there is a
limiting direction in which particles move after
a suff iciently long time. Thus, a conjecture by T. Lam on the limiting direction of a random walk
in an aff ine Weyl group was proved by computing correlation functions in the multispecies ASEP,
Ayyer said.

In his talk on the science of formal safety
assurance of embedded electronic systems,
Pallab Dasgupta (IIT Kharagpur) mentioned
that formal methods are increasingly f inding
applications in areas that are not limited to
computational sciences. Dasgupta gave
examples of systems using formal methods such
as pace makers, atomic reactors, driverless
systems in metro trains, train collision avoidance
systems, antilock breaking systems in cars and
other cyber-critical systems that may not be safe,
despite all the testing that is carried out. He and
his team carries out work on verif ication
problems in integrated circuits in digital
signalling, automotive control, avionic software,
smart power grids and network access controls.
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While researchers dig into the reasons behind the
worrisome trend of the weakening summer
monsoon in the Indian subcontinent, many
interesting f acts come to light, including
greenhouse gases (GHG) and aerosols. This was
highlighted in the talk ‘Understanding the South
Asian monsoon response to GHG and aerosol
forcing’ by Raghavan Krishnan (IITM, Pune). He
described the development and use of a novel
global climate model with high-resolution
zooming over South Asia, to understand the
decline in rainfall. Discussing the physical
mechanisms of the South Asian monsoon response
to GHG and aerosol forcing, he pointed out to the
simulations that suggest that aerosols play a far
more important role in reducing monsoon than
GHG. It was further shown that monsoonal
weakening under climate change signif icantly enhances occurrence of localized intense
precipitation events, as compared to global-warming response. Krishnan also discussed the role
of change in land-use and land-cover and rapid warming of the equatorial Indian Ocean in
weakening the South-Asian monsoon.

In his talk, Amitava Patra (IACS, Kolkata)
discussed the current status of presently available
light-harvesting nanomaterials such as
semiconducting quantum dots, metal
nanoparticles,
semiconductor-metal
heterostructures, π-conjugated semiconductor
nanoparticles, organic–inorganic heterostructures,
and porphyrin-based nanostructures. The talk
sought to understand the fundamental
photophysical and energy transfer processes and
exciton decay dynamics in the design and
development of eff icient light-harvesting systems.
The speaker discussed the impact of size, shape
and composition of quantum dots on the light
harvesting capacity and elaborated on the design
and development of potential light-harvesting
systems based on hybrid π-conjugated
semiconductor polymer nanoparticles, and selfassembled structures of π-conjugated polymers.
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To determine electron and structure descriptors of
sp 2 hybridized carbon-based catalysts, Ranjit
Thapa’s (SRM University, Kattankulathur) group
found that the f ree energy of OH ion is a
quantifying parameter to explain the overpotential
of oxygen reaction of a material: a volcano plot
between ΔGOH and the activity (negative of
overpotential) had already been established. This
suggests that the descriptor should be chosen such
that it varies linearly with ΔGOH, thereby making
it possible to screen and identify the optimal active
sites. With boron- and nitrogen-doped graphene
as model systems, descriptors based on the
π- electronic structure were chosen. The occupancy
of Pz (π) electrons of C atoms projected density of
states of the various active sites of: (a) a single
nitrogen atom and (b) a single boron-atom-doped graphene. Correlation of Pz-at-EF of the various
active sites of nitrogen and boron-doped-graphene with ΔGOH was linear. ΔGOH of any site can
be computed by knowing its number of relative positions to the dopants. Thus, Pz occupancy and
Pz density at Fermi level are electronic descriptors. Experimental f indings were well predicted by
computational results.

Siva Athreya (ISI, Bengaluru) in his lecture ‘Dense
Graph limits under respondent driven sampling’,
stated that respondent driven sampling of social
networks has received a lot of attention and studies
have implemented the procedure in order to obtain
estimates about properties of so-called hidden or
hard to reach populations. The basic idea is to start
with a convenience sample of participants, ask the
participants for referrals among their peers and
then to iterate the process to reconstruct the
network. The main purpose of the talk was to take
a f irst step in establishing a theory of RDS on dense
graphs in order to understand the graphs produced
under various sampling procedures. Athreya
showed that limit of a dense graph sequence
obtained through a specif ic respondent-driven
sampling procedure, where the sequence of the vertex-sets is ergodic, can be expressed in terms
of the original graph limit and a transformation related to the invariant measures of ergodic
sequence.
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Visceral leishmaniasis (VL) also known as Kala
Azar is caused by a parasite known as Leishmania
donovani. The disease is accompanied, in a many
cases, with a chronic dermal sequel known as
post-kala-azar dermal leishmaniasis (PKDL).
Mitali Chatterjee (IPGMER, Kolkata) in her
lecture ‘Post-kala-azar dermal leishmaniasis
(PKDL) – In vivo veritas’ talked about factors
contributing towards the immunopathogenesis
of PKDL. She discussed the results of her studies
on the molecular pathogenesis of the disease,
drug eff icacy and diagnostic approaches
involved. The talk stressed on the need to
eliminate PKDL, which although is not as life
threatening, does serve as a potential disease
reservoir.

Members of the RecQ helicase family have been
shown to play signif icant roles in carcinogenesis.
Sagar Sengupta (NII, New Delhi) in his talk
‘Understanding the mechanisms that prevent
carcinogenesis by studying a family of caretaker
tumour suppressors’ spoke about the
involvement of BLM, a member of the RecQ
helicase family, in chromatin remodelling, how
it recognizes DNA damage and is recruited to
the sites of DNA damage following specif ic
ubiquitination events. He discussed the role of
this protein in DNA repair process and
homologous recombination. Molecular events
that control the turnover of BLM during mitosis
and genomic instability following def iciency in
its turnover were also elaborated upon.
Outlining his research on RECQL4, the talk
explored the role of this mitochondrial helicase
in neoplastic transformation.

78

Scientific Meetings

The public lecture ‘C. Subramania Bharati: Nationalism and creativity’ was delivered by
A R Venkatachalapathy (Madras Institute of Developmental Studies, Chennai). The lecture sought
to explore the life and works of C. Subramania Bharati (1882–1921), modern Tamil’s most prominent
literary f igure and demonstrated the wide-ranging influences he has left on the modern society.
The speaker, while discussing various facets of Bharati‘s life, also dealt with in detail, his engagement
with Rabindranath Tagore, whose work has also made a deep impact on the making of modern
India. The speaker focused on the fact that a strong theme that animated Bharati’s life was the
East’s subjugation by the West and the role of science in it. The speaker highlighted that Bharati
had endorsed scientif ic enquiry and had strongly subscribed to the belief that India has historically,
always been a leader in the f ields of knowledge and enquiry. Bharati had also conceded that,
during the World War, with industries in the West on the back foot, India needed to capitalize on
the opportunity. The talk while, on one hand, explored the views of Bharati on science and
technology and their impacts on society in general, on the other, sought to set pace for the need of
scientif ic temper in existing society and nation-building.
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In her special lecture on ‘Vaccines and public health in India’, Gagandeep Kang (THSTI, Faridabad)
talked about the impact of vaccines, the challenges present in India, the future of vaccines, and
how we can develop the most challenging vaccines and respond to outbreaks.
Providing statistics on the elimination of small pox and polio using ring immunization strategy,
Kang gave examples of the measles outbreak in the US, cases of meningococcal disease in New
Zealand and elimination of meningitis A in the sub-Saharan Africa to show how vaccines or the
lack of it can affect disease. She indicated that vaccines not only prevent diseases, but benef it the
society as a whole, whereby a 10 year gain in life expectancy in a country, translating to one additional
percentage point of annual growth of income per capita.
Kang mentioned that the scale of the routine
immunization programme, and the ability to move
beyond child and maternal immunization are two
major problems that India faces. In addition to this,
there is huge heterogeneity in performance across
states as policy gets decided at the Centre and is
implemented by the States. Also, instead of routine
immunization, we have ended up with a periodic
intensif ication of routine immunization wherein
districts in the country are categorized and a quarter
of the worst performing districts are taken up to
improve the performance.
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In case of outbreaks and responses what matters is ‘just in case’ and ‘just in time’. CEPI – coalition
for epidemic preparedness innovations – intends to stimulate f inance and co-ordinate vaccine
development against priority threat, particularly where the big companies are not willing to solve
problems of the developing world where outbreaks occur. CEPI is required because there is a need
for an ethical and regulatory framework that can plan appropriately for rapid response and for the
testing. While India has implementation and development challenges, taking on new vaccine
development is a huge opportunity not only for advancement of science, but also for industry and
public health.

SPECIAL SYMPOSIUM
‘Molecular Machines: A Multi-disciplinary Enterprise’
With the award of Nobel Prize in Chemistry 2016 ‘for the design and synthesis of molecular
machines’, nanoscale molecular machines – a research frontier that has intrigued scientists for
several years, has attracted increased focus. Honouring the discoveries and exploring the multidisciplinary nature of the subject, the second day of the meeting saw a special symposium organized
on ‘Molecular Machines: A Multi-disciplinary Enterprise’.
Debashish Chowdhury (IIT Kanpur) in his introduction to molecular machines indicated that
this multidisciplinary enterprise has benef itted from the concepts and techniques of several
disciplines including physics, chemistry, biology, engineering and nano-biotechnology. Chowdhury
gave a talk on ‘Physics perspective of the noise and non-equilibrium in nano machine operation’.
This was followed by the talk ‘Teamwork in molecular motors: A cell biology perspective’ by Roop
Mallik. Tanweer Hussain talked about ‘Understanding the principles of design of molecular
machines: A structural biology perspective’. Following this, the last talk of the symposium by
Pradyut Ghosh explored the concept of ‘Synthetic small molecules as machines: A chemistry
perspective’.
In the f irst talk of the symposium,
Debashish Chowdhury described the
mechanics, thermodynamics and kinetics
of these molecular machines: In nanomachines, gravitation is negligible, and
the viscosity of the liquid, the molecular
shocks of the Brownian movement,
viscous forces, etc., make up the physical
environment. The motors are driven by
noise and hence have random trajectories.
Using examples of a motor protein
carrying cargo, Chowdhury indicated that
such a motor uses Brownian Raichet,
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which does not violate the second law of thermodynamics as it operates far from equilibrium
where the law is not applicable. In explaining the kinetics of a system driven by random thermal
and chemical noise, he said that the system hops from state to state. The probability of f inding
the system in a state evolves. How it evolves, or machine operate, i.e., its stochastic kinetics, is
modelled as a Markov process. There are multiple pathways, each with multiple intermediate
states with distinct transition rates, between the two arbitrary nodes of the directed network of
mechano-chemical states. Probabilities were found using graph theory. To f ind distribution of
time taken for the transition between two given states (a f irst-passage time) an example of the
dwell time (f irst-passage time) of a ribosome motor was used by the group and they found that
the average velocity of a ribosome motor depended on substrate concentration via a generalized
Michaelis–Menten equation. With the same example of distribution of dwell times of the ribosome
system, they found that one can get the number of nodes and the rates of transitions by the
methods of reverse engineering. Traff ic-like collective movements of molecular motors on
f ilamentous tracks (such as poly-ribosomes and transcriptional interference) were studied using
totally asymmetric exclusion principle.

The second talk of the symposium addressed the
concept of molecular machines with ‘intra-cellular
transport’ as the focus. Roop Mallik’s (TIFR,
Mumbai) talk delved into the force generated by
single motor proteins and why it is imperative that
many such molecules work in collaboration to drive
motion of cargo within the cell. Using the dynein
as an example, he illustrated how such motor
proteins work as part of a larger complex, where a
number of them come together to move
phagosomes across the cell. The talk also looked
at how kinesin motors in hepatocytes, under the
influence of insulin, modulate the transport of
lipid droplets to the smooth endoplasmic
reticulum where these are processed to be sent out
of the cell as very-low-density lipoproteins.
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The biological function and complexity dictates
the evolution of the structural design of these
molecular machines and deciphering the threedimensional structures of biological molecular
machines have emerged as a crucial area of
research in recent years. Tanweer Hussain
(IISc, Bengaluru), in his talk, emphasized on the
structure of ribosomes – one of the most
complex molecular machines of living systems.
He elucidated the role of structural biology
approaches in capturing the action and
associated structural changes of the molecular
machine in multiple states in the biological
process. He also discussed the role of
biochemical and mutational studies in
understanding the working of molecular
machines.

Tracing the history of development of molecular
machines, the talk by Pradyut Ghosh, (IACS,
Kolkata) focused on synthetic threaded molecules
and their applications as molecular machines. The
talk charted the journey of Nobel laureates –
Sauvage, Stoddart and Feringa and how they
succeeded in linking molecules together to design
the molecular machines f rom a tiny lift to
microscopic motors and muscles. The speaker also
discussed his work on the development of threaded
systems, such as pseudorotaxanes and rotaxanes.
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The three-day 83rd Annual Meeting of the Indian Academy of Sciences was held from 03 to 05
November 2017 and hosted by the North-Eastern Hill University (NEHU), Shillong, Meghalaya.
The event saw enthusiastic participation of members of the scientif ic and teaching community
across the nation, with 89 Fellows and Associates of the Academy and 44 invited teachers attending
the event.
Following the inauguration ceremony, Ram
Ramaswamy (JNU, New Delhi), delivered
the Presidential Address on The Many
Flavours of Synchrony. Introducing the
audience to the concept of synchronization,
he traced the developments in the study of
nonlinear dynamical systems and how this
evolution has impacted the study of
synchronization of systems. Citing examples
from biological and natural systems, he
illustrated the idea of synchrony and
different forms of synchronization. The talk
highlighted how the idea of generalized
synchrony offers a unif ied framework within
which such many natural collective
behaviours can be described.

The Presidential Address was followed by the f irst session which comprised a series of lectures by
the Fellows and Associates of the Academy.
Shailesh Nayak (Ministry of Earth
Sciences, New Delhi), spoke on
understanding triggered earthquakes. He
brought to the attention of the audience
that triggered earthquakes have
signif icant social and economic impact.
Earthquakes are triggered by impounding
of artif icial water reservoirs, deep
underground mining, large underground
explosion, petroleum extractions, etc.
The Koyna earthquake used as a model
reservoir study was of 6.3 magnitude
which occurred in 1967 and is the largest
reservoir-triggered seismicity (RTS).
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The scientif ic deep drilling in the Koyna region was done to understand and model the genesis of
RTS to f ind fluid/gas composition, temperature and heat flow, in situ stress and pore pressure
changes. He discussed about the three steps involved in the experimental design. Pilot bore-hole
was excavated 3 km deep and the fault zone was found. In his study, 5 zones of faults were identif ied,
evidence of strike–slip fault, strain–stress analyses were found and this showed variability in
deformation behaviour. The basement granitoids had low elastic properties therefore suggesting
that rock strength has been modif ied by recurrent seismic activity. It was also found that rocks
are not strong enough to produce large earthquakes. The study was also useful for deciding the
location of the main bore-hole.

Gobinda Majumder (TIFR, Mumbai), in his
talk, traced the long and arduous journey
towards the discovery of Higgs Boson. First
predicted in 1964, the discovery of the Higgs
Boson at the Large Hadron Collider (LHC) at
Geneva is perhaps the most talked about
scientif ic discovery in recent times along with
the gravitational waves. The study in which
Indian scientists have played a signif icant role
opens up new avenues in the understanding of
matter and universe. Starting from Fermi’s
theory of beta–decay, the speaker explored the
conf lict between broken symmetry and
Goldstone Boson and the prediction of
incomplete multiplets of scalar and vector
bosons in 1964 by Peter W. Higgs. Further, the
speaker described the various types of colliders and the venture to search for the Higgs particle
using the Electron–Positron Collider (LEP). The experiments conducted at LEP looked for the
signature of Higgs Bosons and gradually ruled out Higgs with lower masses (>114.4 GeV). The
speaker also discussed the parallel experiments on proton–proton collision at Tevatron, Fermi
National Accelerator Laboratory, and at LHC which led to the discovery of the Higgs Boson in
2012. In this talk, various steps of this journey was summarized. Prof. Majumdar also spoke about
the experimental set up at TIFR and BARC for the study of Higgs Boson. The speaker drew attention
to the fact that the discovery of Higgs Boson, which came 50 years after its prediction was the
result of persistent efforts of over 5000 researchers for more than 10 years.
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In the rapidly changing world, with natural resources at a decline, sustainability has emerged as a
global challenge and the concept of Green Chemistry has been posed as a feasible answer. In this
context, the production of chemicals, fuels and energy from biomass and carbon dioxide is fast
gaining popularity and offers a wide scope in terms of development of novel technologies.
G D Yadav (ICT, Mumbai) discussed the
importance of selectivity engineering and cascade
engineering in leveraging the potential of biomass
and bio-based products. Describing various
technologies like algal technology for the
treatment of sewage water, water splitting to
produce hydrogen, etc., Yadav drew attention to
the need of understanding the role of pores,
particles and new interfaces in understanding the
and developing cleaner and greener processes.
Discussing the need of adopting the principles of
Green Chemistry by bioref ineries, he cited the
example of the pilot plant set up by ICT, Mumbai
in collaboration with Privi Biotech Ltd. for
converting agro-wastes into sugars, and the
example of Bio-CNG technology developed by the
center for the conversion of municipal solid waste and wet algae into bio-oil and biofuels. Discussing
various chemical conversions, the speaker stressed the need for developing novel catalysts, reactors
and processes – including cascade engineered multistep reactions for process intensif ication and
waste minimization.

Abhishek Banerjee (IISc, Bengaluru)
demonstrated how the concept of f initeness is a
categorical notion. The concept of f initeness is
crucial in mathematics and applies to various
categories of problems and solutions. Discussing
f inite sets, f initely generated vector spaces, f initely
generated algebras and compact sets, the speaker
highlighted the idea that though each of these
conveys a notion of f initeness in a certain
framework, they are actually manifestations of the
same basic idea. The question ‘Is there a single
algebraic notion of f initeness that describes them
all’, was addressed.

Scientific Meetings

89

SYMPOSIUM
‘New Technologies Changing Our Lives’
The lectures were followed by a symposium on ‘New technologies changing our lives’ chaired by
N Viswanadham (IISc, Bengaluru). He briefed on how agriculture, manufacturing, education,
healthcare, entertainment, and other services have changed drastically in the last 10 years as science
and technology have become more important. Mobile Internet, Internet of Things (IoT), cloud
data analyses, etc., are creating new industry giants. He mentioned that WhatsApp and Twitter
have replaced telephone and e-mail, tweets have become off icial communications, agriculture
has been automated with driverless tractors, drones and algorithmic decision makings. Artif icial
intelligence has become a new norm for decision making. He stressed that educational institutions
should modernise with the aim of employability.

Navakanta Bhat
(IISc,
Bengaluru) spoke on an
interesting healthcare device
developed by his team.
PathShodh’s multi-analytical
device ‘anuPath’ is designed to
diagnose multiple chronic
diseases including diabetes,
kidney and liver disease,
anaemia and malnutrition. He
discussed the prevalence of
diabetics in rural parts of NorthEast India, and maternal
anaemia in Assam and how
healthcare services in rural areas
are limited. Speaking about how
diabetes affects organs like the
kidney, eye, heart, etc., he
brought up the challenges faced in diabetes management. This gadget is invented, developed and
manufactured in India. He went through the techniques and mechanisms involved in building
this device and the principle of the electrochemical glucose sensor and problems in electrochemical
detection of albumin. He also explained the use of low-cost electrochemical bio-sensing technology.
‘anuPath’ can perform f ive blood tests: haemoglobin, HbA1c, serum albumin, glycated albumin,
glucose and three urine tests; microalbuminuria, urine creatinine and urine ACR. The tests can
be done in remote and resource-challenged areas without the need to extract serum from the
blood sample. The device is already deployed by Rotary in a village near Mysore and used at
mobile clinics in tribal villages.
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V Padmanabhan (Microsoft Research India,
Bengaluru) spoke about low-cost Internet of
Things (IoT) and how it addresses societal
challenges. IoT brings sensing, computing and
connectivity to physical ‘things’, facilitates
visibility to systems, and enables optimized
operations. IoT promises to transform industries
by embedding sensing and communication
capabilities in things that then push a steady
stream of data to the cloud, and this data is
converted into actionable intelligence. He spoke
about the components of IoT, HAMS
(Harnessing AutoMobiles for Safety) and the
precision agriculture projects that are ongoing
at MRI. The HAMs project uses a low-cost
monitoring system that monitors drivers and
their driving. Using this system, one can f ind out if the driver is driving with distraction, fatigue,
speed, on the wrong side, etc. The raw data can be processed locally on a smartphone for eff iciency
and privacy. Apart from challenges like heterogenous vehicles and non-laned traff ic, other factors
need to be taken into account, like cost, poor connectivity and limited resources. ‘Nericell’ enables
monitoring of speeding, sharp breaking, humps, etc. Next, discussing about how IoT can be used
for data-driven agriculture, he talked about the need to increase yield and maintain soil quality,
ensure enough water supply and limit the use of pesticides. A system called ‘FarmBeats’ uses
balloon-mounted airborne sensors together with ground sensors to enable data-driven farming
that provides farmers with timely data, models, analytics and automation systems. Other systems
help in weed detection, pest inspection, harvest risk assessment, heatmap, soil health analysis,
etc., through sensor and image streams, video, etc. These systems are deployed in GKVK, Bengaluru,
New York and Washington state.

Amrutur Bharadwaj (IISc, Bengaluru) spoke on Internet of
Things (IoT) and how everything becomes accessible via the
web browser through incredible advances in communications,
sensing and computation. He stressed upon the fact that the
power of network grows as the square of the number of nodes
and highlighted the applications of IoTs in rural health and
smart cities. He outlined the concept of smart parking system,
GPS tracking of routes of garbage trucks, LED street lighting,
etc. He also addressed some research challenges related to
developing real-time, spatio-temporally constrained
applications as well as larger problems related to smartX systems
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for cities. To reduce the problem of high neonatal mortality in India caused due to hypothermia,
a small wearable App/device has been developed that works by constantly monitoring the body
temperature and raising an alert if the temperature goes down below the threshold limit. Data
can be transmitted from Bluetooth to GSM and reach the doctors and action can be taken in
much lesser time. It has been developed in association with St. John’s Research Institute and St.
John’s Medical College in Bengaluru. It is designed to stream temperature data through a mobile
phone. The device has been tested successfully on 80 children. This concept is very useful in rural
areas as NICUs can be taken to babies through this device.

Four thousand litres of water are required to
cultivate one kilogram of rice. Starting with this
note, Jaywant H Arakeri (IISc, Bengaluru)
spoke on his research work and how
technological and scientif ic issues are related
to precision agriculture. He quoted from Tanvi
Deshpande’s paper (2017) that over the past few
decades, the manufacturing and services sectors
have increasingly contributed to the growth of
the economy, while the agriculture sector’s
contribution has decreased from more than 50%
of GDP in the 1950s. India’s production of food
grains has been increasing every year. In 2013
India contributed 25% to the world’s pulses
production, the highest for any one country.
Despite this, 15% of the population is undernourished. Data from other countries were also
discussed. He described problems such as low farmer incomes, farmer debts, ground water
depletion, deteriorating soil fertility, indiscriminate pesticide use, etc. He said that a lot of data is
produced that needs interpreting, requiring information technology. He described the precision
farming model for peri-urban agriculture. The main goals of the project were to design a polyhouse
suitable for Indian climatic conditions, and to develop systems to enhance input use eff iciency of
water and nutrients and to conduct experiments with different crops in the polyhouse. Polyhouse
is used at UAS, Bengaluru, to keep insects out, and has controlled temperature suitable for certain
crops. He also spoke about mini-lysimeter, programmable fertigation, leaf mimic, forced ventilated
temperatures sensors, and imaging system for growth monitoring. He explained about the
technology involved in polyhouse with solar-chimney and analysis of water needs for irrigation,
crop water balance studies using mini-lysimeter and its working process. He introduced the
audience to new methods like sensor networks, imaging, hyper-spectral, IR, drones, hydroponics,
aeroponics, and LED lighting that consume less power. He also presented interesting information
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about soiless agriculture known as aeroponics where the roots are grown in air using mist sprays.
The outcome is eff icient but expensive. He touched upon the aeroponic technology used in minituber production that are energy eff icient, more productive, cost effective, adaptable to wide
range of agro climatic conditions and suitable across genotypes. He outlined the development of
portable X-ray generators to view wood damages in coffee stem and detect presence of larvae in
the stem. He concluded by mentioning that there is a need for interaction between engineers to
design guidelines for optimized peri-urban polyhouse for Indian conditions, with eff icient heat
dissipation and sustainable usage of energy, as also the need for innovative small farm machinery
like planters and weeders.

The f irst day of the meeting concluded with a
public lecture by David R Syiemlieh (UPSC,
New Delhi) on Percival Spear: Historian and
Indophile. Indian history with its vastness and
richness has, over the years, drawn the attention
of historians and discerning readers for a variety
of reasons. And among the many f ine historians
who have contributed to the understanding of
India’s past, that of Percival Spear has been
enormous. The talk, which started with the
traditional Khasi address, was a tribute to the
life and works of Percival Spear, one of the f inest
historians of his age. Percival Spear was a great
admirer of India, its people and its past. The
speaker discussed in detail the contributions of
Percival Spear in compiling the modern history
of India and the attention and appreciation that his writings invoke in the readers due to his
distinct style and broadness. Quoting incidents from the life of Percival Spear, the speaker
highlighted the impact he had as a teacher on his students and as a scholar on Indian history.
Citing the examples of some of the books authored by Spear — Delhi: Its Monuments and History,
Twilight of the Mughuls: Studies in Late Mughul Delhi, Nabobs: Study of the Social Life of the
English in Eighteenth-century India, the speaker drew attention to Spear’s acclaimed literary style,
scholarship and the deep insights he brought into the understanding of India, its geographical
coverage, its people and institutions, and its polities.
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The second day of the meeting started with a special lecture chaired by S Chandrasekaran (IISc,
Bengaluru), followed by inaugural lectures by the Fellows and Associates of the Academy and a
special symposium. The day concluded with a public lecture.

R Bhatia (Ashoka University, Haryana), in his special
lecture, spoke on averaging of positive def inite
matrices. A symmetric matrix with all positive
eigenvalues known as ‘positive def inite matrix’ is a
vital concept that occurs in many instances and spans
several areas of study. While it appears as correlation
and covariance matrices in statistics, it appears as
density matrices in quantum information, as
stiffness matrices in mechanics, as diffusion matrices
in fluid flow and so on. They also appear as kernels
in machine learning and as hessians in convex
analysis. Often, it is required to have an averaging
operation that respects some structure of the data
set. The speaker elaborated on one such averaging
operation on positive def inite matrices – the
geometric mean and its connections with Riemannian geometry. Citing the example of the ‘Optimal
transport problem’, the speaker highlighted the conditions/special conditions and properties of
geometric mean and drew attention to its usefulness in areas like image processing, diffusion
tensor imaging, brain–computer interface and smoothing of radar data, and machine learning.

S Sankararaman (IIT-Madras, Chennai) described the
ongoing efforts in his laboratory to restrict the rotation of
carbon–carbon triple bond through weak non-covalent
attractive forces such as π−π interactions between large
aromatic units. The carbon–carbon bond dominates the
f ield of organic stereochemistry and plays a pivotal role in
the structure and properties of many useful compounds.
While the rotation of carbon–carbon single bond is
restricted easily, restricting the rotation of carbon–carbon
triple bonds is diff icult. This is attributed to low activation
barriers and lack of any steric hindrance due to
substituents. Restricted rotation of C–C triple bonds is
important from the point of view of molecular chirality of
π-extended biphenyls. Generally, repulsion is used to
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restrict the rotation of C–C triple bond. The speaker said that his studies were also aimed at
addressing other relevant problems such as the stabilization and degree of stabilization of rotational
isomers by π – stack interactions, geometrical factors leading to π – stack interactions, etc. The
speaker elaborated on the design and synthesis of a series of molecular hinges with pyrene
chromophore as wings to achieve this goal. The speaker discussed the rationale behind choosing
pyrene and highlighted the isolation and X-ray crystallographic structural characterization of
two conformers arising from rotation along a diacetylenic bond. This is the f irst report of its kind.

Within every single cell of our body, there are
transport routes through which molecules and
small structures need to move. Maneesha S
Inamdar ( Jawaharlal Nehru Centre for
Advanced Scientif ic Research, Bengaluru)
introduced the audience to this important
process. The mammalian blood system consists
of specialized cell types that are replaced every
second. This controlled process depends on the
presence and health of the stem cells present in
the blood, and under stress or ageing of the
blood vascular system, it does not function.
Stress and ageing of the blood vascular system
correlate to anaemia, decreased immunity and
increased incidence of leukaemia.
Stem cells can make more stem cells and also
give rise to specialized cells. Blood stem cells are
normally quiescent and this is very signif icant.
She also mentioned that the protein p53 is
important to regulate balance in blood cells. Using various model systems, her team has identif ied
molecular networks and found new points of control for maintaining stem cells. They have
demonstrated that cellular transport and energy machineries play an active role in controlling
stem cell state and fate.
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SYMPOSIUM
‘Earth Science of the North-East’
The symposium on ‘Earth Science of the North-East’ was chaired by R Ramesh (NISER,
Bubaneshwar). The chairman introduced the speakers of the session and their topics and gave a
brief introduction on how the North-Eastern part of India due to its characteristic geological
features provides a unique opportunity for scientif ic studies on various Earth processes.

Devesh Walia (NEHU, Shillong) discussed his
studies on the active tectonics in Shillong
Plateau and the results. The Shillong Plateau –
according to geologists, is a physiographically
uneven, seismically sensitive and geodynamically restless block. The Plateau is
tectonically very active due to its collision with
the Tibetan landmass in the north and the Shan
Tenasserim block in the east and the nearness
to Alpine Himalayan folded mountain chain,
Assam–Arakan–Yoma thrust belt and Dawki
thrust. The tectonic activity of the region
demands indepth understanding in order to
predict and manage the earthquakes that can
cause large-scale devastation. The study by the
speaker’s group comprised various techniques
including magnetotellurics, seismicity, global
positioning system and radon emanation. The
results of the study reveal active tectonics nature
of the plateau, and the resultant compressional
stress that is being transmitted to the Shillong Plateau. This is leading to dilation by opening
across the compressional forces giving rise to north–south, northwest–southeast and northeast–
southwest oriented fractures and features such as the Jamuna, Chedrang, Dudnoi, Kulsi, Kopili
and Nongcharan faults. The convergent margins and collisional tectonics have given rise to eastwest structures such as the Dawki thrust, Main Boundary thrust and Main Central thrust. The
study opens up novel avenues of better understanding impending seismicity in the region.
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Rajneesh Bhutani (Pondicherry University,
Puducherry) discussed his investigations of the
origin of Manipur ophiolite complex, IndoMyanmar Range (IMR) and novel studies based
on the Nd isotope data of the serpentinized
peridotite of the IMR. The Indo-Myanmar Range
forms the eastern boundary of the Indian plate
separating it from the Burmese plate and is a
crucial focus of geological studies in the states
of Nagaland and Manipur. Although the rocks
in these areas are believed to be the outcrops of
ophiolite generated during the formation of the
Himalayas, their exact origin is not clearly
understood. The isotope data collected by the
speaker’s group along with the elemental data
has been able to provide crucial insights into the
sources and processes of origin of these rocks.
The talk highlighted the idea of dominant
magmatic rocks in the IMR, representing the residual buoyant fore-arc mantle, which has been
modif ied by the interaction of the subduction-zone fluids. The speaker also described how the
maf ic plutonic and volcanic rocks in the IMR represent melt extracted to variable extents due to
variable amounts of partial melting.

Amalava Bhattacharyya (Birbal Sahni Institute
of Paleosciences, Lucknow) spoke about the
changes of vegetation in North-East India. He
began with introduction to pollen grains, types
of pollen, importance of pollen as proxy, modern
pollen vegetation relationship, and pollen
analyses for assessing the past vegetation; he also
spoke about studies undertaken in North-East
India with relation to deciphering the past
climatic changes. Qualitative and quantitative
alterations of pollen grains provide a unique
index for a particular type of vegetation, and
ref lect environmental and climate change.
Pollens are resistant to decay and they can be
retrieved in sediments. He discussed how pollen
is used as proxy data to understand past
vegetation changes and climate. He explained
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the process of pollen analysis for assessing the past vegetation and gave examples from the NorthEast. He also touched upon pollen-based study with respect to vegetation history, monsoon
fluctuation and anthropogenic impact during the last 2300 years on Loktak lake in Manipur. In
Dzukou valley, Nagaland, studies based on analysis of plant-human relationship were undertaken.
He also discussed the challenges in pollen study. He mentioned that North-East is a corridor of
migration of plant taxa from the South-East Asia and that due to global warming, the entire
region is facing increasing stress in terms of rapid changes in biodiversity. He mentioned that
Arunachal Pradesh is one of the promising regions for paleoclimatic analyses. He also discussed
studies from Assam, Tripura and Meghalaya and preliminary survey of quaternary sediments
from Khasi hills. He explained why the Ziro valley in Arunachal Pradesh is also a promising region.
He spoke about the temperature, analysis of a subsurface sedimentary prof ile of North-East India.
He concluded by saying that problems like monsoon dynamics can be solved by palynologists,
geologists and climatologists using a synergetic approach.

Jyotiranjan S Ray (PRL, Ahmedabad) spoke on
cretaceous carbonatite–alkaline–basaltic
magmatism in North-Eastern India and
Gondwanaland breakup, and discussed
important
results
of
geological,
geochronological, geochemical and isotopic
studies carried out during the last two decades
on these complexes. Chemical complexes such
as carbonate-bearing carbonatite magmas and
alkaline silicate magmas often hide vital clues
to various geological process and geological
evolution of the planet. It has been observed that
carbonate-bearing carbonatite magmas located
within Large Igneous Provinces (LIPs), are often
linked to the breakup of supercontinents; the
reason for this occurrence remains unclear.
Geologists are working towards deciphering this
genetic link between LIPs and carbonatebearing carbonatite magmas, which in turn can
answer many questions. In this context, the carbonatite–alkaline complexes of the Shillong Plateau
offer unique opportunity to study and understand this genetic link. The results presented by the
speaker throw light on the tectonic evolution of India and the Gondwanaland during late early
Cretaceous (120–105 million years ago).
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Aditya Kumar (Tezpur University, Tezpur)
spoke on ‘Unveiling DNA structural properties
of promoter regions of prokaryotic
transcriptome and their role in gene expression’.
He mentioned that as this is a multistep process,
it can be regulated at various levels such as
transcription, RNA processing, translation and
post-translational events. He spoke about the
prokaryotic elements and discussed about the
extensive overlapping between σ-factor binding
sites. Promoter sequences show unique
structural features like DNA duplex stability/
free energy/melting temperature, proteininduced bendability, intrinsic curvature, and
potential to take up specif ic non-B structures.
He also spoke about the role of sequencedependent structural properties and DNA
structural features in gene expression and conveyed how transcription initiation is an important
step of gene regulation process in prokaryotes. Next-generation sequencing studies have revealed
that a variety of transcripts are present in the prokaryotic transcriptome. Identif ication and
characterization of promoter regions associated with a different category of transcripts are crucial
for the complete understanding of functional genomics. Promoter regions have been shown to
have unique DNA structural properties compared to their flanking region, in organisms across all
domains of life. He said that in silico analysis of DNA sequence-dependent structural properties
like DNA duplex stability, protein-induced bendability, etc., suggest that these features are distinctly
present in the promoter regions associated with different categories of transcripts. Using these
structural features, his team has predicted promoters associated with different categories of
transcripts such as mRNA, internal, antisense and non-coding RNA, which constitute the
prokaryotic transcriptome. He said that the promoter regions associated with different category
of transcripts of prokaryotic transcriptome show distinct structural properties prof ile. And the
properties of promoter regions are linked to the gene expression of associated gene. Promoter
regions show conserved DNA structural properties. He concluded his talk by mentioning that his
team is looking at promoter engineering by altering the DNA structural properties of promoter
regions. And that they are also interested in understanding the gene regulatory networks using
structural properties of promoter regions.
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Devendra K Ojha (TIFR, Mumbai) spoke on
how stars are formed in the Milky Way galaxy.
Understanding how stars form within the
Universe is one of the fundamental questions
in modern astrophysics. This understanding is
also central to many other f ields, including the
evolution of galaxies and the formation of
planets. The understanding of star formation in
turn involves two major aspects, namely,
different stages in the formation of massive stars
and the processes that trigger star formation.
The speaker said that in this context, our galaxy,
the Milky Way, is of interest as it is possible to
study the processes of star formation in much
greater detail in the Milky Way than in distant
galaxies. The speaker elaborated on his studies
and the multi-wavelength surveys of the Milky
Way from visible wavelengths, through infrared,
millimetre and submillimetre, and radio
wavelengths. The speaker also discussed his group’s contributions to the design, development
and operation of infrared instruments for ground- and space-based Indian observational facilities
used for star formation studies.

Giridhar U Kulkarni (Centre for Nano and Soft
Matter Sciences, Bengaluru) introduced the
audience to transparent conducting materials,
and how the discovery of a new method to create
such materials and his group’s efforts at
translating invention to technology are opening
up new avenues in the development of
transparent electronics. Flexible transparent
conducting materials form an inevitable part of
the digital world. Even as conventional
transparent conducting materials, such as tindoped indium oxide (ITO) glass plates suffer
from its high cost and brittle nature, they are
fast being replaced by other materials such as
ZnO and conducting polymer f ilms, graphene,
carbon nanotube networks, metal nanowire
networks and lithographic patterns. During the
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lecture, the speaker traced the journey of his group in the optimization and fabrication of ITO
free optoelectronic devices. The speaker elaborated on the crack network – the novel method
used to fabricate transparent conducting materials. The talk aimed to bring out the efforts involved
in translating the theoretical understanding of crack networks into feasible technologies –
including transparent and flexible supercapacitor – potentially attractive to industry.

Y Dhandapani (ISI, Bengaluru) spoke on the
geometry and topology on random point
clouds. With its broad applications, random
point clouds are of immense interest to
mathematicians. Understanding the
topology and geometry of a given a point
cloud is a challenging f ield of research. The
speaker discussed some of the recent and
ongoing work on understanding the topology
and geometry of Boolean model built upon
random point clouds on Euclidean spaces.
Boolean models involve the construction of
a sequence of growing spaces by placing balls
of radius r centred at the points and letting r
grow. The speaker also discussed the
influence of the spatial distribution of point clouds on their qualitative and quantitative features.

The second day of the meeting ended with a
public lecture by Sanjoy Hazarika
(Commonwealth Human Rights Initiative,
New Delhi) on Dilli door ast? The margins,
memory and identity. With its unique
geography and ethnic groups with vibrant
cultures, the North-Eastern states of the
country represent a distinctive section of the
Indian subcontinent. However, bordered by
four countries and separated from the rest
of the country by space and time, the NorthEastern regions of India have been viewed as
being at the margins for long. The speaker
highlighted the historical conflicts that has
existed in the region and how public
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engagement and better understanding of issues have forged a narrative over decades that have
forced New Delhi and all of India to listen and take notice of their demands. Posing the question
‘Door Kaun Hai? Dilli ya Hum!’ the speaker outlined some of the major concerns that surround
the region including migration, education and healthcare. The speaker also highlighted how
perceptions and emotions influence the issues and rights and how crucial it is to look at these
conflicts realistically to arrive at thoughtful solutions. He spoke about the diff iculties faced by
young pregnant women living in islands in the heart of Brahmaputra. To access basic medical aid,
they are forced to cross the river, spend the whole night to reach the destination and most of the
times it happens to be too late. Not having basic necessities like the schools, hospitals were of
concern. Brahmaputra is home to 3000 islands and these islands are home to 30 lakh people. It
has the highest neonatal mortality. There exists a serious question of how this problem could be
addressed. He spoke about the redesign of country boats using local materials which could travel
across the Brahmaputra, taking healthcare services to villages.
Sanjoy Hazarika worked with engineers in MIT design laboratory on prototypes. The data on the
velocity of the water current at different points of the river was acquired. He worked with local
builders of Assam and also worked on the safety measures both upstream and downstream. In
2005 there was one boat with a small team of four people, which expanded to 3 more boats. Today
the 13 districts have 15 boats with labs and pharmacies. This project is in collaboration with the
National Health Mission too, and consists of a staff of over 200; it has handled 30 lakh cases and
reaches four lakh people every year. According to the speaker, all this work stands on ‘trust’ which
is unquantif ied. Big challenges call for big answers but they are not necessarily there in capitals.
We have to be humble enough to learn and apply ideas. We have to pull back our planet from the
brink of disaster and make it a better place. He concluded with the words, ‘Dilli door nahi, kyonki
ham idhar bhi hai aur udhar bhi.’
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The third day of the meeting started with a session of lectures by the Fellows and Associates and
ended with a special lecture.

K Yhoshu (Nagaland University, Nagaland) emphasized the signif icance of remote sensing and
GIS application for geohazard studies, particularly in the North-Eastern regions of India which
are classif ied under seismic zone V and are prone to large-scale tectonic activities. The speaker
said that equipped with novel spatial technologies such as remote sensing and GIS, disaster
management and hazard mitigation efforts have undergone a rapid transformation in the recent
years. With multiple factors – including natural and anthropogenic – affecting geological events,
and the extent of devastation these events may lead to, it is necessary and in fact now possible to
identify risk-prone regions and map the impeding hazards. The speaker discussed various factors
that can lead to destructive natural events in the hilly terrains and how use of remote sensing
satellite imagery has proved helpful in the identif ication and mapping of hazards in the NorthEastern states of India. The speaker highlighted that using these technologies, these susceptible
areas have been demarcated and assigned certain weights to create hazard zonation map. The
zonation map has been ranked based on its susceptibility to aid proper remedial and mitigation
process.

Ashutosh Ghosh (University of Calcutta,
Kolkata) described the synthesis of some unique
heterometallic complexes. These heterometallic
complexes have been synthesized using special
metalloligands which are in turn N2O2 donor
salen type di-Schiff base complexes of Cu(II) and
Ni(II).
The heterometallic complexes
synthesized using this metalloligands comprise
various metal ions along with some anionic
coligands. In addition to the process of synthesis,
the speaker also elaborated on the properties of
these heterometallic complexes including the
variation in their shapes determined mostly by
the coordination modes of the anionic coligands.
Their catalytic and magnetic behaviour along
with properties such as ‘isomerism’,
‘polymorphism’, ‘cocrytallization’ were discussed
in detail.
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Subhro Bhattacharjee (International Centre for
Theoretical Sciences, Bengaluru) introduced the
audience to the idea of symmetry and the breaking
of symmetry that has played a crucial role in the
evolution of condensed matter physics. In
particular, the paradigm of symmetry breaking is
central to our present understanding of different
conventional phases of condensed matter such as
magnets and superconductors. Modern condensed
matter physics has, however, revealed a class of
quantum condensed matter whose description
crucially requires an understanding of the subtle
interplay of long-range quantum entanglement and
symmetries. The speaker, citing specif ic examples
of topologically ordered as well as symmetry
protected topological phases, discussed the
currently developing generalized framework for
describing such new classes of quantum ordered
matter, some of which may form the basis of future
technology.

Piyush Srivastava (TIFR, Mumbai) introduced the audience to the problem of recovering block
structures in graphical models and the classical statistical approaches used for modelling this
problem. Graphical models are used in many application domains, ranging from computer and
civil engineering to politics and healthcare. However, in models with multiple communities, the
identif ication of the community to which a particular component belongs to poses an issue. The
speaker discussed the most recent approach utilized to solve this challenge. This statistical
mechanics approach is based on phase transitions in Ising model.
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Kaustuv Sanyal (Jawaharlal Nehru Centre for
Advanced Scientif ic Research, Bengaluru)
shared his team’s research and spoke on
‘Molecular evolution of the process of
chromosome segregation: Lessons from fungal
pathogens’. He started with explaining the
process of chromosome segregation and how the
cells divide into daughter cells during the cell
cycle, and how centromere controls
chromosome segregation during mitosis and
meiosis. He focused on how chromosomes
segregate in Candida and Cryptococcus species
in his talk and spoke about artif icial
chromosomes. His team has developed a
comprehensive model by combining live cell
confocal microscopy, mutational approach and
computational simulation. They have identif ied
mechanistic conservation and divergence in the process of chromosome segregation in these two
species. The centromeres of a number of closely related Candida and Cryptococcus species have
also been identif ied and characterized. He spoke about retrotransposons, neocentromere
formation in various organisms and evolution of centromeres in fungi and how RNAi is responsible
for silencing genes and how it maintains the integrity of centromeres. He concluded by saying
that centromere formation in Candida albicans is epigenetically regulated, and in Cryptococcus
species complex RNAi plays an important role in the structural evolution of centromeres.

Swapan K Datta (V isva-Bharati University,
Santiniketan) drew attention to how
biotechnology has played a crucial role in
increasing food security along with ensuring
better nutrition. The talk centered on the
biofortif ied rice developed by his group and
highlighted the research venture aimed at
developing nutrition-rich food for the people
who need it most. The talk outlined the speaker’s
studies on the development of a transgenic rice
line through the over-expression of a vector with
soybean ferritin gene. The transgenic rice so
developed is observed to have about 2.5 times
more iron. Further the speaker also discussed
his studies on the development of a transgenic
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rice line from Indica rice that has higher levels of carotenoids. In addition, the bioengineering
methods for the stabilization of carotenoids in polished rice using constructed RNAi vector with
lox gene and improving the bioavailability of iron and phosphorus from rice by the reduction of
phytic acid content were discussed. Engineered rice with high iron, low phytate and enhanced
pro-vitamin A holds immense promise in ensuring food security and combating the issue of
malnourishment.

Lalit Kumar (All India Institute of
Medical Sciences, New Delhi) in his
special lecture, raised the serious
concern of increasing incidents of
cancers. According to estimates, by the
year 2035 there would be almost 23.3
million new incidents of cancer. In this
context, he spoke about targeted
therapy for cancer treatment. He
presented data from different states of
India and mentioned that the incidents
rate in India estimated for the year 2020
is 123 per 100 thousand diagnosed. He
discussed cancers among men in India
and said that lung cancer was the most
common in Chennai, Bengaluru,
Mumbai and Delhi, whereas mouth
cancer was common in Ahmedabad.
The second most common is stomach
cancer in Chennai and Bengaluru,
whereas prostate cancer is the second most common in Thiruvananthapuram. It is found that gall
bladder cancer was very limited in south India. He also brought to attention that the incidents of
cervical cancer have been going down in most parts of India except in East and North-East.
Incidence rate of TRC in men and women was highest in Mizoram. He next spoke about the
management of haematological malignancies in India. Paul Ehrlich (1908) was the f irst person to
synthesize the drug for chemotherapy and subsequently Sidney Farber from Boston worked
extensively on leukaemia. The data on global incidents of CML showed similarities in Germany,
Scotland, Australia, China and India, but it was different in USA. He also gave a comparison of
CML with respect to different factors like gender median age, etc., in India and in the West. The
f irst molecular targeted therapy has been available from 2001 onwards, and with better
understanding of the biology of cancer cells in the past two decades, new drugs have been
developed. Using drugs consisting of small molecules and monoclonal antibodies that are more
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specif ic is called targeted therapy. They block the molecular abnormality in the cancer cells and
prevent their further growth. Many antibodies are developed which can selectively kill the cancer
cells. Discussing the most exciting development in the f ield of oncology and immunology, he
spoke about the treatment of Hodgkin’s lymphoma during early stages and advanced stages NHL
in India, where B symptoms were higher (57%) than in the Western world. He also discussed
targeted therapy on Hodgkin’s lymphoma and non-Hodgkin’s lymphoma. He briefed about
multiple myeloma with detailed data and the current treatment process involved and the new
drugs developed in the past three years for treating myeloma, like carf ilzomib, antibody like antiCD38, etc. He also presented data on response percentage from induction therapy. He described
ACT procedure which includes, bone marrow harvest, and peripheral blood stem cell collection.
The speaker also mentioned about the cryopreservation of stem cells, effective use of central line,
and explained about treating patients with targeted therapy who were in advanced stage or have
failed chemotherapy or radiation. He also highlighted his present study on how to sequence the
novel agents with chemotherapy or radiation. He mentioned key challenges like the small number
of treatment centres, cost-related issues, quality care, etc., and concluded by saying that poverty
brings illness and illness bring poverty.
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DISCUSSION
Discussion Meetings
MEETINGS
Some Important Equations of Physics
Orange County, Coorg, 22–25 February 2018
The meeting was attended by researchers from institutions across the country. A total of 10
presentations on various topics were made.

1. K. Sandeep – Mathematical aspect
of Schrödinger equation as seen by a
mathematician

6. Baskar – 2D kinematical
conservation laws: a geometric
approach to wave propagation

2. Vamsi Pritham Pingali –
Mathematical aspect of Schrödinger
equation as seen by a physicist

7. K. R. Arun – Boltzmann equation
and BGK model

3. Phoolan Prasad – Glimpses of KdV
equation and soliton theory

8. T. Muthukumar – Navier–Stokes
equations
9. P. S. Datti – Elasticity equations

4. K. R. Arun – Euler equations of a
compressible medium in multidimensions
5. P. S. Datti – An introduction to a
general theory of hyperbolic
equations and elasticity equations
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10. Phoolan Prasad – Kinematical
conservation laws

Teaching of Differential Equations in India
IAS – Academy Fellows Residency, Jalahalli, Bengaluru, 26–28 February 2018
Held in collaboration with Ramanujan Mathematical Society, this meeting had thirty-three
teachers and researchers (faculty from various universities and institutions) as participants. The
meeting focused on the state of teaching and learning differential equations at undergraduate
and postgraduate levels in India. The meeting comprised 6 presentations followed by intense
discussions on teaching of differential equations and preparing a suitable syllabus. The
presentations included:
1. Thangavelu – Differential equations
and harmonic analysis

4. T. Muthukumar – Navier–Stokes
equations (repeat from OC meeting)

2. A. S. Vasudev Murhy – Radiative
transfer equation

5. V. Balakrishnan – Special theory of
relativity

3. Anandateertha G. Mangasuli –
Differential equations and
differential geometry

6. Vamsi Pritham Pingali –
Mathematical aspects of Schrödinger
equation as seen by a physicist

The presentations highlighted the importance of the study of differential equations and their
applications. The meeting ended with the constitution of 4 groups which will work on designing
a suitable syllabus, to be taught at the universities across the country.

Indo-US Discussion Meeting on Mechanics/Materials Interface
Evolve Back Resorts, Coorg, 18–22 February 2018
This discussion meeting, sponsored by the Indian Academy of Sciences and the Indo-US Technology
Forum, was organized by Prof. R Narasimhan (IISc, Bengaluru) and Prof. Pradeep Guduru (Brown
University, USA).
The meeting brought together experts from the US and India to discuss new developments in the
f ield of mechanics and materials, and saw presentations by 12 academicians from the US, 15
researchers from various institutes across India, and 3 graduate research students. Several topics
of contemporary interest such as recent advances in ductile fracture of anisotropic materials were
discussed, and several areas for collaborative research were identif ied.
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Discussion Meeting on School Education

The Academy organized a discussion meeting
on school education sponsored by the Science
Academies during 18–20 August 2017. The
agenda of the meeting was to discuss the current
state of school education system in the country
and to recommend ideas for implementation
by the concerned authorities. 40 teacher
participants were invited to submit papers
expressing their ideas on the themes of the
meeting viz., role of the State in education,
curriculum and pedagogy, teacher and society,
humanities and science in society, and
technology in education. The meeting was held
at Raman Research Institute under the
chairmanship of Prof. M.S. Raghunathan. The
report has been submitted to the Chairman of
the committee constituted by the Government
to prepare a f inal draft of the National
Education Policy.
Preamble
The scientif ic community, as with the rest of
the civil society, is concerned about the state of
the education system in the country. The three
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National Academies of Science in India which
represent the collective voice of this community
have, over the years, taken several initiatives to
help enhance the quality of science education
in the country. Initially, the initiatives were
conf ined to addressing the problems of
postgraduate education, but the more recent
ones (in the last decade and a half ) have
included undergraduate science education in
their ambit. The move to look into science
education at the undergraduate level was the
result of the realization that many students
embarking on research were not adequately
equipped for the pursuit by their Bachelor’s or
Master’s degrees. It was also noticed that many
of the students entering colleges – especially
those drawn from economically and socially
backward communities – in turn, had not
received the right kind of schooling to prepare
them for a more advanced level of learning. It is
possible – at least, possible – that a lot of good
talent is lost to the country because of the
inadequacies of our school system. School
education is a vast area, and its problems are so

formidable that there was a natural diff idence
on the part of the Academies to enter that fray.
Nevertheless, it was felt that the Academies
need to take an interest in education at this level
too, especially in the context of the government
initiating moves towards a revision of the
education policy. Further, at this level, viewing
learning through a separation of sciences and
humanities is not meaningful; mathematics and
science education in schools should also not be
seen only in terms of skills and examination
performance. The Science Academies are thus
concerned with learning at the school level as a
whole, not just the learning of science subjects.
As a f irst step towards this, the Academies came
forward to organize a ‘Discussion Meeting’ on
school education where the current state of our
school education system (covering several
aspects) could be discussed so that participants
might present ideas for its improvement. It was
decided that the participation in the meeting
would be by invitation and the participants
would be mostly school teachers drawn from
all over the country, with a smattering of people
who have interacted with schools and school
teachers from outside – of which about half a
dozen would be Fellows of the Science
Academies. Participating teachers were invited
to submit papers expressing their ideas on the
conference themes. This was a novel initiative,
in that teachers are seldom invited to air their
individual views on the education system, as
their presence is more often solicited when it is
deemed necessary for them to hear the views
of ‘experts’ in their domain.
The Discussion Meeting was held in Bengaluru
at the Raman Research Institute during 18–20
August 2017. There were about 40 school
teachers and 20 others. The Indian Academy of
Sciences provided local hospitality (stay and

boarding) for the invited teachers. It also hosted
several meetings of the Organizing Committee,
providing f inancial support for travel of the
members as well. The Indian National Science
Academy (Delhi) and the National Academy of
Sciences of India (Allahabad) provided
substantial f inancial grants which enabled the
organizers to provide full travel support to the
participants.
The discussions were held over 5 sessions, each
covering a specif ic aspect of school education.
There was a panel for each session which
ensured that the focus was on the specif ic topic
assigned to the session. In a departure from
convention, the convener of the panel f irst
called upon the invited teachers to speak and
the panellists spoke later, reacting to the issues
raised from the floor. The participants were then
given an opportunity to intervene again. The
enthusiastic participation of the teachers made
the sessions lively, and the general impression
was that the teachers found the meeting
enjoyable. Many teachers shared that they had
learned a lot from the meeting and were happy
to have been a part of the discussion.
The Organizing Committee had engaged the
services of 10 rapporteurs, 4 from the editorial
off ices of the Archives and Publications Cell,
IISc, Bengaluru, 1 from the editorial off ice of
the Indian Academy of Sciences, Bengaluru, and
5 teacher-trainees from MES Teachers College,
Bengaluru. They took notes, which were
extremely useful in preparing this brief report.
The report gives a gist of the discussions and a
set of (necessarily) broad recommendations
(that arose out of the discussions) aimed at
revamping our system of school education. The
recommendations have to be fleshed out with
details as well as possible implementation
strategies.
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OBSERVATIONS

RECOMMENDATIONS

ROLE OF THE STATE IN EDUCATION
1. The freedom movement articulated a vision
of compulsory and entirely free school
education for all children in independent
India. Mahatma Gandhi offered a vision of
education that integrates work and
education. True universalization of
education has not been realised despite the
enactment of the Right to Education Act.
An overwhelming majority of the
marginalised and oppressed sections of the
society do not have access to social
advancement through education, as all
indicators demonstrate.

1. Every child of school age should be in
school, and there should be no compromise
in providing equitable education for all,
from pre-school to the completion of higher
secondary school education. The policy of
‘No Detention’ should be continued at least
until Class 8 as at present. Inclusion of the
marginalised sections of society has to be
prioritised in all policies. Social protection
for the vulnerable requires not only free
access but in goods and services as well, and
in the case of disabled children, special
means of access.

2. State expenditure on education has to be
perceived in terms of ensuring the
democratic right of every child to become a
participant in nation building with dignity.
India's expenditure on education remains
miniscule as a percentage of the GDP, and
the argument that the country is too poor
to provide quality education for all is
specious.

2. A strong publicly funded education system
is necessary for providing equitable
education of good quality. Therefore,
realising the right to education requires
manifold increase in state expenditure on
education.

3. After education moved to the concurrent
list, there has been increasing centralisation.
As a result, states have tended to withdraw
from their responsibilities, and in some
cases, education has become a
conf rontation of state vs. centre. The
autonomy of states as well as the
participation of civil society is essential for
diversity and robustness of the system.
4. The trend towards privatisation in
education must be resisted by
strengthening the public funded education
system. Even in a scenario where enrolment
in government schools is going down, there
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3. Healthy and equal partnership between the
centre and the states, as well as the state and
the civil society, is essential for education
and hence an atmosphere of critical
thinking and free speech needs nurturing.
We need to develop strategies that build
collective ownership and participation.
4. The strengthening of government schools
is a top priority. Examples should be made
of government schools that function well by
way of recognition and support. The
Kendriya Vidyalaya system has proven to be
good, and may be replicated all over the
country (at the state level).

OBSERVATIONS
are some who are doing well and reversing
the tide, attracting children from private
schools back to them. Authenticating and
sharing data on the status of schools,
teachers and children is essential.
5. The state cannot withdraw f rom its
responsibility of providing education to its
children, leaving it to parents and market
forces. A large percentage of private schools
are unregulated and offer abysmal quality
of education, whereas regulation ends up
as interference in the autonomy of small
alternative schools that offer high quality
education.
6. There are insuff icient numbers of qualif ied
teachers in the country, especially in the
north-east. The teaching profession is not
attractive enough, primarily in terms of the
working conditions of the teacher, and a
decline in respect for the profession.

RECOMMENDATIONS
5. Regulation of all schools is a government
responsibility; on the other hand, autonomy
in management and administration needs
to be provided to schools that are based on
sound educational principles. The country
needs a diversity of schools and multiplicity
of educational experiments.
6. Providing adequate number of qualif ied
teachers is the responsibility of the state.
The section of the RTE Act that allows
teachers to be used for non-school
government duties (such as census) should
be deleted. A ‘Teachers Service’ may be
considered, with emoluments, service
conditions, in-service training, and prestige
like those of the civil services. A legal
f ramework is needed that protects,
encourages, supports and motivates
teachers, and strengthens their relationship
with society.

CURRICULUM AND PEDAGOGY
1. The National and State Curricular
Frameworks (NCF/SCFs) are critical and
well-drafted. However, the change visualised
in them for an enjoyable schooling for
children has not translated into reality.
Pedagogy is not considered in its full
complexity, including aspects such as nature
of the learner, nature of content, goals of
education, and so on.
2. A more expansive conceptualisation of what
curriculum subsumes is required. Its hidden
but deeply signif icant aspects gravely impact
the classroom environment and quality of
learning of each individual in it.

1. NCF and SCFs should provide only the
broad framework, so that curricula can be
contextualised, and schools and teachers
enabled to use their initiative and abilities
to co-create appropriate curricula for their
learners. We need thinking teachers and
classrooms to generate thinking citizens.
2. The curricula needs to focus on relating
knowledge to the children's lived
experiences, and on relating the world of
work and education.
3. Enhancing sensitivity to important social
issues and re-examining and reconstructing of attitudes and even
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3. The diversity that characterizes the
composition of a school, in terms of the
sociocultural background of the students,
poses a tremendous challenge for the
teachers. The failure of the curriculum to
factor this in, as well as issues such as the
reservation of seats from the EWS, not being
able to give children with disabilities (CWD)
the support they require, and
multilingualism, are among real issues to be
dealt with.
4. Teachers, administrators and certifying
bodies have a traditional notion of
assessment and evaluation, interposed with
the changed ways recommended by the
NCF/SCFs. For example, CCE in practice has
become a huge bugbear, in contradiction to
what it is actually meant to be.
5. The current syllabus for ‘classical subjects’,
whether in humanities or sciences, is
overloaded.
6. Science, Social Studies and languages are
not taught in an integrated manner up to
Class X, keeping in mind the children’s
experiences. Textbooks do not reflect this,
and most teachers and children follow these
textbooks closely.
7. There are deep inadequacies in teacher
education
curricula.
Curriculum
frameworks for teachers’ education are
usually f ramed much after the
corresponding NCF/SCFs. Further, the need
for a large number of teachers after the
advent of the RTE Act has been met by
greater privatisation of the teacher
education sector. This has led to a problem
of quality of the people joining the teaching
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developing attitudes in teachers conducive
to the goals of education must be
components of Teacher Education
Curricula. (This needs to be seen in
conjunction with Point 7)
4. Evaluation should be internal to the
curriculum, determined by curricular
objectives and pedagogy. Evaluation norms
and procedures should be worked out by
curricular agencies like SCERT and NCERT
and not by certifying boards like CBSE/
ICSE. The CCE should be strengthened.
As part of seeing a learner’s trajectory, a web
page on the cloud for each learner from
Class 1 onwards should be maintained, the
password of which could be with the class
teacher/guardian and passed on to the
subsequent class teacher as the learner
moves to the next class. Her CCE records,
for example, could be placed on this page.
For inclusion and diversity in evaluation, the
objectives of evaluation should be tailored
to the needs and abilities of students. This
is particularly relevant in the case of children
with disabilities.
5. Curriculum load on current subjects needs
to be reduced. More time must be given for
the arts, sports and community/productive
work.
6. Textbooks must be written to allow for the
integration of various subjects before
Class X.
7. Teacher Education Curriculum should factor
in the personal, social and professional
development of potential teachers, and find
expression in in-service programmes as well.

OBSERVATIONS
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and teacher education professions.
Regulatory bodies are not able to ensure
quality of curricular transaction.

NCF and NCFTE should come out
simultaneously, and should complement
each other. The Open and Distance Learning
(ODL) mode has been used for developing a
large number of in-service teachers, and has
the potential to do much more for updating/
developing teacher educators too. However,
the quality of mentors in this model must be
addressed. The administrative chain needs
to be continuously updated/trained to allow,
and nurture, teachers and teacher educators
to use their initiative (agency).

TEACHER AND SOCIETY
1. Teachers have a low self and social image.
They feel oppressed and confused about
their role and their status. The community,
administration and even children rarely
consider teachers as role models, worthy of
respect. Teachers are considered to be
‘shirkers’ and referred to in a variety of
derogatory terms, as distortions of the word
“teacher or master”.
Even well-intentioned people and processes
threaten the notion, profession and role of
the teacher. Systemic failure is attributed to
teachers. The collapse of the school and the
role of the teacher in it has become a vicious
cycle.
2. There are contradictory expectations, ideas
and statements about their role. On the one
hand, they are to be the builders of society’s
ethics, educating children to join a
democratic country as per the Indian
constitution. On the other hand, they have
all kinds of work assigned to them. They are
kept out of school for too long with no scope

1. The highest priority in plans for building a
new India should be education. The teacher
is a yardstick by which we measure the
achievement and aspiration of the nation.
The status of a teacher reflects the society;
no people can rise above the level of its
teacher community.
The role of a teacher expected by the
community and society must be aligned
with the role provided by governance and
administration. It must be in accordance
with the commitments made in the
preamble to the Constitution of India, and
acts and policies based on it. The role has to
be placed in the context of education for a
democratic society that requires
questioning, dialogue and empathy-imbued
freedom.
2. Teachers must be free to fully engage in the
work of teaching. They should not be given
administrative tasks in the school or asked
to work on government programmes not
related to the work of teaching. Teachers
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and time to fulf il the wider educative
agenda, or even the needs of their students.
They are expected to just facilitate student
performance in terms of marks in exams,
often using short-cuts. The role of a teacher
as envisaged in the RTE is narrow and
mechanical, and does not reflect a clear way
to build the respect and self respect of
teachers.
3. The general impression is that anyone can
teach, the best do not come to teaching and
those who come cannot be made to do
better. Teachers are the butt of everyone's
comments and advice, many of whom have
never taught in a school, and yet dictate and
direct what they should do. The extreme
stratif ication adds to this feeling.
4. There is a lack of appropriate governance
and administration to give teachers a sense
of security of being in a profession, and no
attention is given to their personal and
motivational needs, for example through
opportunities for learning.
The placements in strata of the government
and private school teaching community
appear arbitrary. Stratif ication destroys the
seriousness and gravity of their role. It
rankles much more as it occurs even within
a school of the public system. Teachers are
even governed by different rules and
administrative bodies. In the private schools
teachers are hired arbitrarily with no service
rules and conditions, and f ired if they
cannot ensure success. The challenge is that
this is becoming the ‘go to’ direction even
in the public system.
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have to be in the classrooms and engaged
with the children in teaching and learning.
All other tasks, even census or election work,
should be taken away. Section 27 of the RTE
must be amended to forbid their being
engaged for purposes other than teaching
children.
Teaching is not only facilitation, it is not only
collaboration and cooperation with
children, but it is the entire ambit of
engagements that would help learning.
Teachers need to be seen as promoters,
regulators and planners of their schools in
a collective process.
3. These perceptions must be altered by
impartial, rigorous selection processes, welldesigned and properly conducted
preparation mechanisms, and an increased
awareness of the complexity of the role of
the teacher. Selection processes must
acquire the status of civil services
examinations.
Alternative mechanisms of teacher preservice training and certif ication can be
considered while on job, even as young
university graduates with enthusiasm and
capability are selected in rigorous processes.
Autonomous professional bodies of teachers
should be set up to def ine standards,
eventually providing certif ication of both
teachers and schools. These bodies should
cut across categories of teachers and build
a systematic platform of interaction
between teachers at primary, secondary and
tertiary levels. These could also include
interested academicians and retired
teachers.
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5. A false hierarchy exists between primary,
secondary and senior secondary sectors of
the education system, amplif ied by the
system of training requirements and
promotions.

4. The mechanism for governance and
administration must strive to preserve and
enhance their motivation, professional
pride, aspiration to improve and learn more.
They should be given enough freedom
(structured autonomy) to take innovative
steps. They must have the opportunity and
time to fulf il requirements of all dimensions
of their work, including their own learning.
This must not be implemented as forced
action research diktats, or cluster meetings
merely to transact exchange of data and get
fresh instructions.

In terms of the role of the teacher it was
agreed that: While eliminating ignorance is
one of the principal tasks of the teacher, it
is no less important for the teacher to
inculcate in her/his wards a sense of fairness,
compassion and zero tolerance of
corruption, divisive prejudices and other
fault lines that affect our society and a sense
of humour as well. Teacher must take care
of the children completely and motivate
them in overcoming “I cannot do” attitude.

Mechanisms must be set up for peer support
and peer monitoring, to scaffold, orient,
counsel and motivate each other, perhaps
in small groups. Teachers must receive
appropriate wages and be assured good
working conditions.
5. Promotions should stay within each
teaching sector, i.e., primary, secondary and
senior secondary, rather than between
sectors. Teachers must have options and
paths for personal and career growth.
Lateral entry into higher education courses
linked to their areas, as well as inclusion as
candidates in other roles including senior
school or colleges, must be made available.
Wages for the primary school teacher must
be in accordance with her signif icant and
difficult role, fixed in accordance with wages
of university professors and administrative
officers. For this the teacher needs to have a
working ambience that has the same feeling.
She must have flexibility and space to create
and adapt to the situation, as well as the
opportunity to grow professionally and
prepare herself for the next day.
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HUMANITIES AND SCIENCE IN SOCIETY
1. Social science, humanities and science
subjects are taught without a deeper
understanding of the purpose of these areas
in society.
2. The universalization of education has
brought in children who are amongst the
most marginalized both socially and
economically. This is an important change
which has had a huge impact on the system
but which has not been seriously addressed.
Teachers are entering classrooms
unprepared for the needs of their students.
We need to nurture the growth of sensitive,
compassionate and knowledgeable teachers
who can work for the advancement of these
children.
3. More generally, social science education
needs to address, at different stages of
schooling, issues of identity that children
grapple with in their lives. In Indian reality,
these relate to religion, community, caste,
class, gender, language, and so on, and affect
how children perceive their place in society.
Students from relatively privileged sections
of society need to be sensitised to the
ground realities of deprivation and
marginalisation that exist in the country,
and their teachers are the ones to do this.
One problem is that the humanities and
social science subjects are too heavily
content-based. The content is also often
contested and controversial, as these
disciplines, unlike the sciences, are less likely
to invite wide consensus. Therefore these
disciplines are not respected as ways of
building critical and clear thinking. This
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1. Teaching of various disciplines needs to be
understood through a philosophical and
sociological perspective. For example, a
good social science perspective will enable
us to understand and analyse structures that
support privilege, inequality and exclusion.
This would give us a better perspective to
begin to address these issues more seriously
both inside and outside the classroom and
the school.
2. Pre-service and in-service teachers need
strong components of sensitisation to the
history, contexts and needs of children in
their classes, as well as a longer term vision
for their future than merely board exam
pass. “Sociological literacies” can help them
develop this sensitivity.
3. Humanities education should shift toward
the process of creating knowledge in the
humanities—training in the intellectual
tools and frameworks that characterise
thinking in these disciplines—along with a
reduced quantum of facts and information.
The sensitive and often contested nature of
particular descriptions and narratives must
be handled with care and compassion. It is
the duty of academia to critique society, and
critical discourse and dialogue needs to be
an integral part of all learning.
More funding should be available to support
higher studies in social sciences and
humanities, as is currently the case for
sciences.

OBSERVATIONS
mindset is reflected in poor state funding
for higher education in the social sciences.
4. Despite decades of work on the philosophy
and sociology of science, school-level
science is taught as if value-neutral, and
STEM teaching is focused solely on the
advancement of industry and employability.
5. Many areas of study and work nowadays
require a cross-disciplinary approach, but
there is rigid compartmentalization of
disciplines in school, as well as rigid
streaming in the plus-two.
6. History and geography as currently taught
in our schools concentrate on the IndoGangetic Plain along with material
pertaining to the state or region in which
the school is located. The North-East in
particular is neglected.

RECOMMENDATIONS
4. Teaching of the sciences should include
history, context and the values inherent in
these areas. The purpose of science teaching
should be to emphasise key concepts and
facts and their interconnections, and to
develop a sense of the process by which these
were reached. Rote- and technique-based
instruction, geared for success in board and
competitive exams, do not serve these
purposes.
To allow for the exploration described above,
the overall syllabus load across all subjects
must be reduced, following the dictum that
‘less is more’.
5. Some training for teachers in how to take
on interdisciplinary project-based learning,
with ideas f rom other countries and
alternative schools in India should be
provided. The plus-two can be redesigned
to ensure that all students continue to have
some balance in exposure to humanities and
sciences. Schools can build in opportunities
for their own teachers to speak across
disciplines and share their understanding.
6. The teaching of history and geography can
be a vehicle to promote national integration
and elimination of prejudices. Therefore
school boards should ensure that adequate
attention is given to all regions/states.
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TECHNOLOGY IN EDUCATION
1. Technology in education refers to all uses
of technology and not ICT alone. We need
to transform education so that students
grow up to be not mere consumers of
technology but also participate in its
creation.
2. The actual potential of technology lies in
its use to develop students’ thinking and to
introduce them to processes which cannot
be done in the absence of technology. If
properly used, technology can signif icantly
impact teaching and learning of most school
subjects.
3. Teachers generally have no training in the
use of technology creatively in the
classroom, nor can they assess technology
critically from a pedagogic perspective.

2. Curriculum, pedagogy and textbooks
should be redesigned to exploit the power
of technology for open-ended exploration,
experimenting, visualization and inquirybased learning. We can consciously include
technology enabled tasks in classrooms.
3. In-service teacher preparation and nurture
programs must be designed to help them
use technology wisely when needed.
5. Educators need to be empowered to become
technology assessors.

4. No technology can ever replace the teacher,
and videos accessed remotely cannot
substitute teachers.

6. The emotional health of children needs to
be prioritised in all policy planning for the
use of digital media and Internet in schools.

5. Use of high technology for teaching and
learning can lead to commercialization, and
there is danger that vendors would decide
what technology is used in schools.

7. Recognizing the challenges of access and
equity, we emphasize the use of open source
software, resources in Indian languages and
on translation. Open educational resources
are critical to overcome inequality.

6. Digital technology can be addictive and
great care has to be exercised in its use on
an everyday basis in classrooms.
7. High technology can potentially widen and
deepen social and economic disparities. In
our society characterized by inequality,
digital technology can add another
dimension of educational inequality.
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1. Technology in education must not be
reduced to the use of ICT. Technology in all
forms (including those involving physical
materials in nature) is needed to develop a
healthy attitude to technology.
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8. Large scale use of e-resources in schools will
inevitably lead to large amounts of e-waste.

8. The ecological implications of digital
technology in classrooms needs careful
consideration.

9. ICT curriculum and syllabus is in need of
clear goals and def initions.

9. Three broad goals are recommended: ICT
literacy, integration of ICT into the teaching
learning of various subjects, and creation of
software resources.
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Fellows’ Repository
REPOSITORY
This initiative is intended to make available research and review papers published by the
Fellows in peer-reviewed journals. At the end of March 2018, the repository had 104108 records
with metadata. During the year 2017–18, 9166 articles were curated in to the repository.
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RAMAN CHAIR
The Raman Chair was instituted in 1972 by the Government of India to commemorate 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.

David Baker
Professor David Baker, Director of the Institute for
Protein Design, University of Washington, was
offered the Chair. Prof Baker will be visiting India,
as part of the Chair during December 2018–January
2019.

JANAKI AMMAL CHAIR
The Academy instituted the Janaki Ammal Chair in the year 2017 based on the suggestion
evolved during the Platinum Jubilee Celebration of the Academy to establish a Chair for
Women Scientists in honour of Dr Ammal. Guidelines of Raman Chair Professorship of the
Academy are applicable for regulation of this Chair.
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JUBILEE PROFESSOR
The Jubilee Professorship was instituted during the Platinum Jubilee Year of the Academy in
2009. Eminent scientists from any country and from any scientif ic discipline are invited to
occupy the Jubilee Professorship for a period of two weeks to one month. During the year
2017, Prof Andrej Sali, University of California, San Francisco, USA and Prof Veena
S Sahajwala, UNSW, Sydney, Australia, were offered this Chair.

Andrej Sali
Prof Andrej Sali visited India for a period of little
over 15 days during July 23 – August 8, 2017.
Starting from Mumbai, he made visits to various
institutions in Aurangabad, Pune and Mysore and
delivered lectures. At MBU, IISc, Prof Sali along
with Profs Anand Srivastava, N Srinivasan and
R Varadarajan conducted a workshop featuring
technical presentations and sessions on
“Macromolecular structure modeling techniques”
during 2–3 August 2017. Research scholars chosen
from different parts of the country attended this
workshop. The Academy supported the workshop
under its JASP fund. The Academy may consider
organizing the workshop on an annual basis.

Veena Sahajwalla
UNSW Sydney’s internationally renowned waste
innovator, Prof Veena Sahajwalla, was awarded the
prestigious Jubilee Professorship by the Indian
Academy of Sciences in 2017. She is the f irst woman
to be awarded this Chair Professorship. ARC
Laureate Prof Sahajwalla and her team at the UNSW
Centre for Sustainable Materials Research and
Technology (SMaRT) are revolutionising recycling
science to deliver practical and commercially viable
solutions for many complex wastes otherwise
destined for landf ill.
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As part of this Chair, Prof Sahajwalla visited selected places in India, organised by the Indian
Academy of Sciences, during the month of August, presenting at numerous academic institutes
and meeting relevant industries. She visited 9 cities, namely New Delhi, Bhubaneswar, Varanasi,
Chennai, Mumbai, Khopoli, Pune, Bangalore, and Hyderabad, beginning 11 August and returning
to Sydney on the 29 August.
In New Delhi Professor Sahajwalla had the pleasure of being received by the Australian High
Commissioner, Ms Harinder Sidhu, and the President of the Indian Academy of Sciences, Prof
Ramakrishna Ramaswamy. In Bhubaneswar Prof Sahajwalla was hosted by Dr S K Biswal, Chief
Scientist & Head, CSIR-Institute of Minerals and Materials Technology, where she presented her
Polymer Injection Technology (PIT) and Microfactory Innovation. She toured the facilities of
IMMT and had a chance to visit the pilot manufacturing facilities set up on their campus. She was
able to spend valuable time with professors and students from the department. From Bhubaneswar
Prof Sahajwalla travelled to Varanasi to present at IIT-BHU where she was hosted by Prof Dhananjai
Pandey. She presented to an engaged audience about innovation translation, green steel, and her
recent work on microfactories. She then spent two days at IIT-Madras where she met staff and
students from the Metallurgical and Materials Institute. Her stay at IIT-Madras was facilitated by
Dr B S Murty. She presented on Innovation and Collaboration with Industry. She also met with Dr
T Venugopalan from Tata Steels and visited their off ices. Students conducted a short interview of
Prof Sahajwalla to include in their student magazine and the faculty were able to f ind many areas
of potential future collaboration. From Chennai, Prof Sahajwalla travelled to Mumbai to present
at IIT-Bombay, where she was hosted by the Department of Metallurgical Engineering and Materials
Science. She also met with local recycling Industries for potential collaborations between her
research centre and Indian companies. Her next stop was Khopoli at the Mahendra-Sanyo steel
plant on the way to Pune. At Pune Prof Sahajwalla was felicitated by TCS (Tata Consultancy
Services). Here she had an extended interaction with their R&D team where both sides presented
their work for potential collaborations. She also presented her work on PIT and the Innovation
Environment to a large audience of faculty and students. At Bengaluru, she had multiple
interactions with faculty and students. She also went to meet 3 other e-waste recycling industries
close to Bengaluru. On the f inal day she met with Fellows of the Indian Academy of Sciences and
visited Academy Fellows’ Residence for hosting future activities. From Bengaluru she travelled to
Hyderabad, where she visited CSIR-Indian Institute of Chemical Technology regarding
Microfactories. Her f inal visit was to the Indira Gandhi Technical University for Women in New
Delhi, where she had a robust interaction with the students.
The trip overall proved to be very fruitful, with many potential areas of collaboration found and
discussed.
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THE ACADEMY–SPRINGER NATURE CHAIR
The Academy–Springer Nature Chair was established in 2017 (initially for two years) to
commemorate ten years of the co-publishing arrangement between the Academy and Springer.
The Chair Professorship will bring an eminent international scientist working in the area of
sustainability to lecture at research-intensive institutions in India and the neighbouring
countries, as well as to deliver public lectures to address a wider audience. The Chair programme,
endowed by Springer Nature Chair and conceived as an element of Springer Nature’s Grand
Challenges Programme, was facilitated by tAcT, the Academy Trust.

Frank Shu
Prof. Frank Shu, one of the world’s leading
authorities in theoretical astrophysics and star
formation with a keen motivation in applying his
f indings to alleviate climate change, was invited
to serve as the f irst Academy–Springer Nature
Chair. Prof. Frank H. Shu is a University Professor
Emeritus of University of California at Berkeley
and San Diego. He is also a member of the US
National Academy of Sciences and the American
Philosophical Society, a Fellow of the American
Academy of Arts and Sciences, a Senior Fellow in
the Institute for Advanced Study at City U, Hong
Kong and a Distinguished Research Fellow
Emeritus at Academia Sinica, Taiwan.
As part of the Chair Professorship, Prof. Shu visited India during 10–22 December 2017. He spoke
on technical subjects, specif ically on Astrophysics of Thorium Molten-Salt Breeder Reactors and
Six decades of Spiral Density – Wave Theory, at prominent research institutes in Bengaluru, Mumbai,
Pune and Delhi, including IISc, RRI, TIFR, BARC, NCRA and IUCAA. Further, he engaged in
several interactive sessions with the faculty and students at these institutes. The professor also
delivered public lectures on Challenges of travelling to and living on MARS, Formation of Sun-like
Stars and Planetary Systems and Reversing climate change with molten salt technologies at IISc,
Nehru Centre, TIFR, IUCAA and the RIS-India Habitat Centre for science enthusiasts from nontechnical backgrounds.
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SEP

Science Education Programmes
Besides the publication of the science education monthly – Resonance, four main activities are
implemented towards attempts to improve the state of higher education and teaching of science
in the country. The Indian National Science Academy, New Delhi, and the National Academy of
Sciences India, Allahabad, have joined the Academy since April 2007 in implementing these
programmes. Programmes of the Joint Science Education Panel (SEP) are:

Participation of Teachers in the Academy’s Annual Meetings
Under this initiative, around 200 university/college faculty across India were invited and took
part in the Annual Meetings of the Academy.

Summer Research Fellowships for Students and Teachers
Summer Fellowships are awarded to bright students and motivated teachers to work with the
Fellows of the Academy and other scientists on research-oriented projects for a period of 2 months
during the calendar year.
Details of the applications received, Fellowships offered and availed are as follows:
Summer Fellowships 2017
STUDENTS
Subjects

Applications
received

Offered

Availed

Applications
received

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

4030

491

389

179

65

34

2. Engineering

8199

476

304

169

19

11

3. Chemistry

2040

311

242

112

18

10

4. Physics

2199

223

154

69

31

19

5. Earth & Planetary Sci.

981

145

112

12

01

01

6. Mathematics

920

112

71

38

08

03

18369

1758

1272

579

142

78

Total
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Offered

Availed

Focus Area Science and Technology (FAST–SF)
With a view to spreading Science and Technology in specif ic regions of the country, the Joint
Science Education Panel has initiated the Focus Area Science and Technology – Summer Fellowship.
The focus this year was on the North-Eastern states of the country. The following table provides
details about the number of applications received, Fellowships offered and availed.
Focus Area Science and Technology – Summer Fellowships 2017
STUDENTS
Subjects
1. Life Sciences
(incl. Agric. Sci.)

Applications
received

Offered

TEACHERS
Availed

Applications
received

Offered

Availed

89

19

14

09

06

03

274

34

24

09

02

0

3. Chemistry

93

14

11

10

04

02

4. Physics

86

20

15

05

02

01

5. Earth & Planetary Sci

11

01

0

0

0

0

6. Mathematics

40

12

5

05

02

01

593

100

69

38

16

07

2. Engineering

Total

Focus Area Science Technology Summer Fellowships (FAST–SF) awarded to students and teachers targeted at
specific geographical regions or specific topics

Refresher Courses for Teachers
Refresher Courses of 15-days duration form an important segment of the activities of the Joint
Science Education Programme. This is an all-India programme primarily aimed at helping
motivated teachers improve their background knowledge and teaching skills. Details of the
Refresher Courses held during the reporting period follow.

Science Education
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Physics

Theoretical
Physics

Experimental
Physics

Experimental
Physics

Earth Sciences Crustal Strength Rheology
and Seismicity

Experimental
Physics

Chemistry

Mathematics

Experimental
Physics

Physics

Mathematics

Experimental
Physics

2

3

4

5

6

7

8

9

10

11

12

13

Experimental Physics - 90

Differential equations and
its applications

Materials Preparation and
Measurement of Properties - 8

Experimental Physics - 89

Partial differential equations
and its applications
(PDEA-2017)

Refresher Course in
theoretical chemistry

Experimental Physics - 88

Experimental Physics - 87

Experimental Physics - 86

Statistical physics and its
application

Quantum Mechanics

Materials Preparation and
Measurement of Properties - 7

Physics

1

TOPIC

SUBJECT

NO.

Bishop Moore College

PSGRK College for Women

IASc

Christ Church College

IISER

Dayananda Science College

G.B.P.U.A.&T.

IIT, Dhanbad

Goa University

Bahra University

Tripura University

Bishop Moore College

IASc

VENUE

Mavelikara

Coimbatore

Bengaluru

Kanpur

Bhopal

Latur

Pantnagar

Dhanbad

Goa

Solan

Agartala

Mavelikara

Bengaluru

CITY

13-09-2017

11-09-2017

01-09-2017

10-08-2017

03-07-2017

21-06-2017

20-06-2017

15-05-2017

10-05-2017

09-05-2017

02-05-2017

01-05-2017

03-04-2017

FROM

28-09-2017

23-09-2017

15-09-2017

25-08-2017

15-07-2017

05-07-2017

05-07-2017

26-05-2017

25-05-2017

24-05-2017

15-05-2017

14-05-2017

18-04-2017

TO

C.S. Sundar

P. Kandaswamy

T.G. Ramesh

C.S. Sundar

Phoolan Prasad

Dilip Dhavale

C.S. Sundar

Alok K. Gupta

K.R. Priolkar

C.S. Sundar

Sanjay Kumar

G. Rajasekaran

T.G. Ramesh

COURSE DIRECTOR

Refresher Courses held from April 2017 to March 2018

Javesh Alex

K. Sumathi

T.D. Mahabaleswara

R.K. Dwivedi

Rahul Garg

Ladda

R.C. Srivastav

M.K. Singh

K.R. Priolkar

Sandeep Kumar

Ratan Das

D. Sajan

T.D. Mahabaleswara

COORDINATOR

35

35

25

34

35

25

30

45

40

35

35

40

25

NO. OF PP
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Life Sciences

Physics

Experimental
Physics

Earth Sciences Theoretical structural geology,
crystallography, mineralogy,
thermodynamics, experimental
petrology and theoretical geophysics

Life Sciences

Physics

17

18

19

20

21

22

Earth Sciences Modern and Ancient
Environment and Ecology:
Sediments and Biota

Life Sciences

Chemistry

24

25

26

Foundations of Physical
Chemistry and its applications

Advances in Molecular Biology

Chemistry

23

Chemistry

Quantum Mechanics

Experimental Approaches to
Molecular Microbiology and
Cell Biology

Experimental Physics - 93

Experimental Physics - 92

Innovations in genetics and
and plant breeding with
special reference to biotic
and abiotic stress

Bioresources: prospecting,
utilization and conservation

Univ. of Kashmir

IWSA Complex

IISc

Jadavpur University

Modern College of Arts,
Science and Commerce

Periyar EVR College

Manipal University

IASc

IIT

Goa University

Vivekananda College
for Women

Saiva Bahnu Kshatriya
College

Life Sciences

16

Molecular biology of cell

Life Sciences

Ramnarain Ruia College

15

Experimental Physics - 91

Experimental
Physics

14

Mumbai

Bengaluru

Kolkata

Pune

Tiruchirappalli

Manipal

Bengaluru

Patna

Goa

Tiruchengode

Aruppukottai

Srinagar

Mumbai

15-12-2017

08-12-2017

04-12-2017

27-11-2017

27-11-2017

20-11-2017

20-11-2017

07-11-2017

06-11-2017

06-11-2017

01-11-2017

23-10-2017

25-09-2017

30-12-2017

22-12-2017

24-12-2017

11-12-2017

09-12-2017

02-12-2017

04-12-2017

22-11-2017

21-11-2017

18-11-2017

14-11-2017

06-11-2017

11-10-2017

Indira Priyadarshini

Umesh Varshney

Pulak Sengupta

Dilip Dhavale

H.S. Mani

V. Nagaraja

Alok K. Gupta

C.S. Sundar

K.R. Priolkar

R. Umashaankar

K.N. Ganeshiah

Suman K. Dhar

R. Nagarajan

Shyamala Bharadwaj

Soumitra Das

Subir Sarkar

Sushma R. Katade

Rameshkumar Pitchan

K. Sathyamoorthy

T.D. Mahabaleswara

Utpal Roy

K.R. Priolkar

M. Senthil Kumar

A. Baskar

Mohd Asraf Dar

Rajendra Rathi

45

35

35

35

40

35

25

35

30

35

35

30

35
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Physics

Experimental
Physics

Life Sciences

Earth Sciences Hydrology of floods

Experimental
Physics

Life Sciences

Physics

Chemistry

Experimental
Physics

Life Sciences

Physics

Experimental
Physics

28

29

30

31

32

33

34

35

36

37

38

39

Experimental Physics - 97

Materials Preparation and
Measurement of Properties

Multi-omic applications in
medicinal plant research

Experimental Physics - 96

Molecules and materials
characterization

Basic Physics and Topology

Plant taxonomy and
ethnobotany

Experimental Physics - 95

St. Joseph's College

Panjab University

Sir P. T. Sarvajanik
College of Science

St. Philomena’s College

VENUE

Rajiv Gandhi University

IASc

TransDisciplinary
University (TDU)

Sidho-Kanho-Birsha
University

Salipur Autonomous College

Sikkim University

Yogi Vemana University

National Institute of
Technology

G.B. Pant University of A&T

Bioprospection of bioresources:
land to lab approach

Experimental Physics - 94

Statistical Physics

Quantum mechanics with a
special emphasis on nuclear
and particle physics

Physics

27

TOPIC

SUBJECT

NO.

Doimukh

Bengaluru

Bengaluru

Purulia

Cuttack

Gangtok

Kadapa

Warangal

Pantnagar

Tiruchirappalli

Chandigarh

Surat

Mysore

CITY

26-03-2018

15-03-2018

19-02-2018

06-02-2018

01-02-2018

29-01-2018

18-01-2018

09-01-2018

08-01-2018

04-01-2018

18-12-2017

18-12-2017

17-12-2017

FROM

10-04-2018

30-03-2018

03-03-2018

21-02-2018

14-02-2018

09-02-2018

31-01-2018

24-01-2018

19-01-2018

18-01-2018

02-01-2018

30-12-2017

31-12-2017

TO

C.S. Sundar

T.G. Ramesh

Uma Shaanker

C.S. Sundar

Ashok Kumar Mishra

Somendra M.
Bhattacharjee

R.R. Rao

C.S. Sundar

P.P. Mujumdar

D.J. Bagyaraj

J.S. Shahi

Deepak Dhar

H.S. Mani

COURSE DIRECTOR

Sanjeev Kumar

T.D. Mahabaleswara

P. Mohana Kumara

Ardhendu Sekhar Patra

Asit Parija

Subir Mukhopadhyay

A. Madhusudhana Reddy

P. Abdul Azeem

Jyothi Prasad

T. Francis Xavier

J.S. Shahi

Pruthul R. Desai

Revanna Siddiah

COORDINATOR

30

35

35

40

35

35

35

30

25

35

25

45

35

NO. OF PP

Lecture Workshops for Students and Teachers
Lecture Workshops are of 2–3 day duration which are organized for the benef it of
students and teachers in various colleges across the country. 193 Lecture Workshops
were held during the report period, details of which follow.
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SUBJECT

Chemistry

Chemistry

Life Sciences

Life Sciences

Mathematics

Chemistry

Life Sciences

Life Sciences

Mathematics

Life Sciences

Life Sciences

Life Sciences

Life Sciences

NO.

1

2

3

4

5

6

7

8

9

10

11

12

13

New horizons in genome
engineering

Trends in plant diversity and
applied microbiology:
conservations and applications

Biostatistics and comptational
biology

Tropical rain forest
resources and their
conservation in India

Real Analysis

Recent advances in research
on brain and diseases

Recent advances in
biophysics

Recent advances in
chemical sciences

Algebra

Frontiers of biological
sciences

Current trends in
biological sciences

Chemistry: the basics
and advances

Spectroscopy

TOPIC

Nehru Arts and
Science College

Vellalar College
for Women

Vellalar College
for Women

North-Eastern
Hill University

Vellalar College for
Women

M.S. Ramaiah
Medical College

Mar Athanasios College
for Advanced Studies

St. Thomas College

K.S. Rangasamy College
of Arts and Science

Dhempe College
of Arts & Science

Yuvarajas College

University of Kalyani

Govt. Science College

VENUE

Coimbatore

Erode

Erode

Shillong

Erode

Bengaluru

Tiruvalla

Pala

Tiruchengode

Goa

Mysore

Kalyani

Bangalore

CITY

05-07-2017

03-07-2017

27-06-2017

27-06-2017

22-06-2017

20-06-2017

15-06-2017

13-06-2017

02-05-2017

27-04-2017

27-04-2017

06-04-2017

04-04-2017

FROM

06-07-2017

04-07-2017

29-06-2017

28-06-2017

23-06-2017

21-06-2017

16-06-2017

15-06-2017

04-05-2017

29-04-2017

28-04-2017

08-04-2017

05-04-2017

TO

N.S. Ramachandra

R.R. Rao

Rm. Pitchappan

K.N. Ganeshiah

P. Kandasamy

L.S. Shashidhara

M.R.N. Murthy

K.R. Gopidas

K.N. Raghavan

Shekhar C. Mande

Sathees C.
Raghavan

Uday Maitra

E. Arunan

COURSE DIRECTOR

Lecture Workshops held from April 2017 to March 2018

A. Anitha

S. Sharmila

E.S. Samundeeswari

Uma Shankar

R. Parvathi

M.S. Roopakala

Biju Dharmapalan

G.D. Gem Mathew

S. Jagadeesan

Manjiri Barve

N.S. Devaki

Shital Chattopadhyay

K. Ramakrishna
Reddy

COORDINATOR

150

150

100

100

150

150

150

125

150

110

120

200

150

NO. OF PP
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Life Sciences

Life Sciences

22

23

Chemistry

Chemistry

21

27

Physics

20

Life Sciences

Chemistry

19

26

Life Sciences

18

Life Sciences

Life Sciences

17

25

Life Sciences

16

Life Sciences

Physics

15

24

Life Sciences

14
Bishop Moore College

IWSA Campus

Recent advances in chemistry

New vistas in bio diversity
and bio resources

DNA technologies in revisiting
biology

Role of science in sustaining
bioresources

Biodiversity of Kashmir
Himalaya

Recent advances in biological
sciences

Advances in material electro
chemistry

Recent trends in applied
physics for technology

Modern chemistry and
chemistry education

Biodiversity and its
conservation

Recent advances in plant
sciences

Shaiva Bhanu
Kshatriya College

St.. Joseph’s College

NGP Arts &
Science College

Hindusthan College of
Arts & Science

University of Kashmir

Karpagam University

Kongunadu Arts &
Science College

Sri Vidya Mandir Arts
& Science College

Univ. of Kashmir

Bharathidasan Univ.

A.P. Model College

Recent trends in plant taxonomy Govt. College for Men
and biodiversity & conservation

Advances in high energy
physics

OMICS: Basics and
Applications

Aruppukottai

Tiruchirappalli

Coimbatore

Coimbatore

Kashmir

Coimbatore

Coimbatore

Uthangarai

Kashmir

Coimbatore

Kadapa

Kadapa

Mavelikara

Navi Mumbai

02-08-2017

02-08-2017

27-07-2017

25-07-2017

25-07-2017

24-07-2017

21-07-2017

21-07-2017

19-07-2017

17-07-2017

14-07-2017

12-07-2017

12-07-2017

08-07-2017

03-08-2017

04-08-2017

29-07-2017

26-07-2017

27-07-2017

25-07-2017

22-07-2017

22-07-2017

20-07-2017

18-07-2017

15-07-2017

13-07-2017

14-07-2017

09-07-2017

M. Periasamy

R.R.Rao

R.M. Pitchappan

D.J. Bagyaraj

R. Uma Shaanker

D.J. Bagyaraj

Aninda J.
Bhattacharya

K. Porsezian

Uday Maitra

D.J. Bagyaraj

R.R. Rao

R.R. Rao

MVN Murthy

Rita Mulherkar

T. Subramanian

T. Francis Xavier

S. Balasubramanian

G. Rajalakshmi

Bilal Ahmad Mir

P. Rajiv

K. Kalpanadevi

R. Arivuselvi

G.M. Peerzada

P. Ponmurugan

Hemalatha
Krishnaveni

M.V. Suresh Babu

Lija K Joy

Susan Eapen

125

150

150

150

125

100

150

150

150

120

150

150

175

125
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Mathematics

Mathematics

Life Sciences

Life Sciences

Life Sciences

Life Sciences

Chemistry

Life Sciences

Chemistry

Life Sciences

Chemistry

Life Sciences

Life Sciences

Life Sciences

29

30

31

32

33

34

35

36

37

38

39

40

41

SUBJECT

28

NO.

Plant Taxonomy - Principles
and Practices

Trends in conservation
of biodiversity

Emerging frontiers in plant
sciences

Recent developments in
chemistry

Recent advances and new
vistas in biology

Recent developments in
chemistry

Applications of nano particles
in medicine

Recent developments in
chemistry

Investing in biodiversity
conservation

Fruits of biotechnology

Foundation lectures in biology

Recent trends in plant
biodiversity and ethnobotany

Real Analysis

Game theory and
graph theory

TOPIC

Sahyadri Science College

PKVN Govt. College

Periyar EVR College

Kamaraj College

Sri Padmavathi Mahila
Visvavidyalayam

Kamaraj College

Kamaraj College

Sri Ramasamy Naidu
Memorial College

J.J. College of Arts
and Science

Mata Gujri Mahila
Mahavidyalaya

Shivaji University

Provedence College
for Women

Govt. First Grade College

Jesus and Mary
College

VENUE

Shivamogga

Chittoor

Tiruchirappalli

Thoothukudi

Tirupati

Thoothukudi

Madurai

Sattur

Pudukkottai

Jabalpur

Kolhapur

Coonoor

Bengaluru

Delhi

CITY

28-08-2017

24-08-2017

23-08-2017

22-08-2017

22-08-2017

22-08-2017

21-08-2017

21-08-2017

18-08-2017

18-08-2017

16-08-2017

10-08-2017

10-08-2017

10-08-2017

FROM

29-08-2017

25-08-2017

24-08-2017

23-08-2017

23-08-2017

23-08-2017

22-08-2017

22-08-2017

19-08-2017

19-08-2017

18-08-2017

11-08-2017

11-08-2017

12-08-2017

TO

R.R. Rao

R.R. Rao

K.N. Ganeshiah

R. Ramaraj

R.R. Rao

R. Ramaraj

T.J. Pandian

R. Ramaraj

R.R. Rao

Navin Khanna

S.K. Saidapur

R.R. Rao

G.D. Veerappa
Gowda

Ajit Iqbal Singh

COURSE DIRECTOR

Parameswara Naik

C. Meera Saheb

D. Kandavel

G. Vanamathi

P. Sujathamma

G. Vanamathi

M. Sakthivel

S. Nagarajan

M. Arumugam

Manisha Vyas

S.R. Yankanchi

N. Visalakshi

M.C. Mahesh
Kumar

Anu Saxena

COORDINATOR

150

150

150

150

150

150

100

150

100

150

150

150

150

170

NO. OF PP
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Mathematics

Life Sciences

Chemistry

Mathematics

Physics

Life Sciences

Physics

Life Sciences

Mathematics

Life Sciences

Physics

Chemistry

Chemistry

Mathematics

42

43

44

45

46

47

48

49

50

51

52

53

54

55

Algebra and number theory

Recent advances in analytical
chemistry

Recent trends in nano science
and technology

Advances in few frontier
areas in physics

Prospects and challenges in
animal science

Applicable Mathematics

Plant Taxonomy: Current
Challenges and Perspectives

Recent trends in advanced
material science

Recent trends in microbiology,
biotechnology and
bioinformatics

Nano Science and Nano
Technology

Frontiers of sciences

Chemistry and its new
dimensions

Plant taxonomy: Principles
and Practices

Mathematical Analysis and
Applications

DAV University

Salipur Autonomous
College

Christ Church College

St. Anthonys College

Nallamuthu Gounder
Mahalingam College

NGM College

Kakatiya University

Arulmigu Palaniandavr
Collefe of Arts & Science

V.O. Chidambaram
College

SJR College for Women

Auroras Degree &
PG College

B. S. Abdur Rahman
Crescent University

Kuvempu University

Indian Academy Degree
College

Jalandhar

Salipur

Kanpur

Shillong

Pollachi

Pollachi

Warangal

Palani

Thoothukudi

Bengaluru

Hyderabad

Chennai

Shivamogga

Bengaluru

08-09-2017

08-09-2017

07-09-2017

07-09-2017

07-09-2017

04-09-2017

04-09-2017

01-09-2017

30-08-2017

29-08-2017

29-08-2017

28-08-2017

28-08-2017

28-08-2017

09-09-2017

09-09-2017

09-09-2017

09-09-2017

08-09-2017

05-09-2017

06-09-2017

02-09-2017

31-08-2017

30-08-2017

30-08-2017

29-08-2017

29-08-2017

29-08-2017

K.H. Paranjpe

Ashok Kumar Mishra

Sandeep Verma

Joyanti Chutia

T.J. Pandian

P. Kandaswamy

R.R. Rao

K. Porsezian

D.J. Bagyaraj

G.U. Kulkarni

V. Kannan

V. Subramanian

R.R. Rao

Mythily
Ramaswamy

Ajay Kumar

Asit Parija

Meet Kamal

Simanta Chutia

S. Somasundaram

V. Indumathi

Md. Mustafa

K. Kulathuraan

V.R. Mohan

S.N. Manjula

Parimala Diana
Sudhir

A. Shajahan

T. Parameswara Naik

P.K. Lakshmikanthamma

150

150

150

100

125

120

125

150

150

150

150

150

150

10
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Life Sciences

Life Sciences

Life Sciences

Life Sciences

Chemistry

Life Sciences

Mathematics

Physics

Life Sciences

Life Sciences

Life Sciences

Mathematics

Life Sciences

Physics

57

58

59

60

61

62

63

64

65

66

67

68

69

SUBJECT

56

NO.

Quantum mechanics

Perspectives in climate
change and biodiversity

Differential equations and
mathematical modelling

Recent advances in
biological sciences

Health Care Analytics

Communications in living
organisms

Emerging trends in applied
physics

NGP Inst. of Technology

Sri Krishnadevaraya
University

Devanga Arts College

Ranchi College

D.Y. Patil Vidyapith

Loyola College

Srimad Andavan Arts
and Science College

Vijaya College

Maharani Lakshmi
Ammanni College for
Women

Bharathidasan College
of Arts and Science

VENUE

Coimbatore

Anantapur

Aruppukottai

Ranchi

Navi Mumbai

Chennai

Tiruchirappalli

Bengaluru

Malleswaram

Erode

CITY

PSGR Krishnammal
College for Women

Periyar University

Lakshmibai College

Coimbatore

Salem

Delhi

G. Venkataswamy Naidu College Kovilpatti

Topics in algebra and number
theory

Biotechnology for crop
improvement

New dimensions in chemistry

Herbal Medicines

Biotechnology - opportunities
and challenges

From Genetics to genome
engineering - new vistas in
life sciences

Recent advances in biological
sciences

TOPIC

04-10-2017

03-10-2017

27-09-2017

26-09-2017

26-09-2017

22-09-2017

22-09-2017

22-09-2017

21-09-2017

20-09-2017

14-09-2017

14-09-2017

12-09-2017

12-09-2017

FROM

06-10-2017

04-10-2017

29-09-2017

27-09-2017

27-09-2017

23-09-2017

23-09-2017

24-09-2017

22-09-2017

21-09-2017

15-09-2017

15-09-2017

13-09-2017

13-09-2017

TO

M. Lakshmanan

R.R. Rao

Ajit Iqbal Singh

D.J. Bagyaraj

R. Krishnan

K. Muralidhar

K. Porsezian

S.K. Khanduja

Tarala D.
Nandedkar

S. Natarajan

R.R. Rao

K.N. Balaji

K. Muniyappa

D.J. Bagyaraj

COURSE DIRECTOR

P. Meena

P. Thangavel

Laxmi

B. Makesh Kumar

S. Mohanavel

G. Harold Philip

B. Ravi Kumar

A.K. Mahato

Neelu Joshi

M. Jacob

P. Thirumalaivasan

Gopalakrishna

S. Saraswati

S. Selvi

COORDINATOR

150

150

100

150

150

150

150

100

100

150

150

150

150

125

NO. OF PP
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Life Sciences

78

Engineering

Life Sciences

77

82

Physics

76

Life Sciences

Chemistry

75

81

Life Sciences

74

Chemistry

Life Sciences

73

80

Chemistry

72

Life Sciences

Life Sciences

71

79

Mathematics

70

Advances in nanoscience
and nanotechnology

Recent advances on
biosciences

Current trends in chemistry

Some modern aspects of
biological sciences

Recent trends in biological
sciences

Recent advances in biology

Recent trends in non-linear
optical materials

Advances in spectroscopic
and microscopic techniques

Microbes on spotlight –
recent progress in microbial
interactions

Current scenario in life
sciences

Shock waves in science,
engineering and medicine

Modern trends and
innovations in biological
sciences

Theoretical and computational
fluid dynamics

Yenapoya Inst. of Technology

Govt. Degree College

PSG College of
Arts & Science

Sacred Heart College

The Gandhigram
Rural Institute

M.R. Govt. Arts College

Periyar University
PG Extension Centre

Bishop Moore College

Madras Christian College

Sengamala Theyyar
Educational Trust
Womens College

Kumaraguru College
of Technology

Sri Ramakrishna College
of Arts & Science

Bharathiar University

Moodbidri

Puttur

Coimbatore

Tirupattur

Dindigul

Mannargudi

Salem

Mavelikara

Chennai

Mannargudi

Coimbatore

Coimbatore

Coimbatore

30-10-2017

27-10-2017

27-10-2017

24-10-2017

23-10-2017

12-10-2017

12-10-2017

12-10-2017

12-10-2017

11-10-2017

06-10-2017

05-10-2017

04-10-2017

31-10-2017

28-10-2017

28-10-2017

25-10-2017

25-10-2017

13-10-2017

13-10-2017

13-10-2017

13-10-2017

12-10-2017

07-10-2017

06-10-2017

06-10-2017

K.S. Narayan

R.R. Rao

R. Ramaraj

D.J. Bagyaraj

R.R. Rao

D.J. Bagyaraj

K. Porsezian

E. Arunan

Balasubramanian
Senthil Kumaran

D.J. Bagyaraj

E. Arunan

R.R. Rao

P.V. Arunachalam

Santhosha Acharya

G. Swathi

M. Hema

I. Niyas Ahmed

R. Ramasubbu

S. Rajan

M. Selvapandian

Merin George

S. Abirami

R. Saravanamuthu

K. Sundararaj

J. Karthikeyan

M. Muthtamilselvan

125

150

150

150

150

150

150

160

150

150

150

150

150

140
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SUBJECT

Chemistry

Life Sciences

Engineering

Life Sciences

Life Sciences

Life Sciences

Life Sciences

Life Sciences

Life Sciences

Life Sciences

Chemistry

Life Sciences

NO.

83

84

85

86

87

88

89

90

91

92

93

94

New trends in biotechnological
approach for life sustenance

Fundamentals of chemistry

Emerging trends in
environmental and life science:
an integrated approach

Phytodiversity in environmental
perspective

Recent advances in genetics
and genomics

Animal biodiversity, ecology
and strategies of conservation

Genomics, Transcriptomics
and beyond

Plant microbe interaction for
sustainable agriculture

Understanding and exploring
the interfaces between biology
and biotechnology

Atomistic computer simulation
techniques

Emerging trends in biological
sciences

Emerging trends in chemistry
and its pharmaceutical
applications

TOPIC

Pooja Bhagavat
Memorial Mahajana
PG Centre

Bethune College

Assam Central
University

University of Lucknow

Manipur University

Kakatiya University

Mangalore University

Periyar University

Modern College of Arts
Science and Commerce

Assam University

S.V. University

Sikkim Manipal Inst.
of Technology

VENUE

Mysore

Kolkata

Silichar

Lucknow

Imphal

Warangal

Mangalore

Salem

Pune

Silichar

Tirupati

Rangpo

CITY

22-11-2017

17-11-2017

14-11-2017

13-11-2017

13-11-2017

09-11-2017

09-11-2017

07-11-2017

01-11-2017

31-10-2017

30-10-2017

30-10-2017

FROM

23-11-2017

18-11-2017

16-11-2017

14-11-2017

14-11-2017

10-11-2017

10-11-2017

08-11-2017

03-11-2017

01-11-2017

31-10-2017

31-10-2017

TO

Dipshikha Chakravortty

Uday Maitra

E.S. Raja Gopal

Umesh C. Lavania

H.A. Ranganath

Shekhar C. Mande

N.B. Ramachandra

D.J. Bagyaraj

Milind Watve

S. Yashonath

R.R. Rao

B.C. Ranu

COURSE DIRECTOR

B. Kiran

Sulakshana
Karmakar

Abhik Gupta

Seshu Lavania

Debananda
Ningthoujam

E. Narayana

Monika Sadananda

S. Lalitha

Vinay Kumar

P.K. Shukla

M. Nagalakshmi
Devamma

N.K. Bhattacharyya

COORDINATOR

150

150

150

150

150

150

150

150

100

100

150

150

NO. OF PP
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Life Sciences

Life Sciences

104

109

Life Sciences

103

Physics

Life Sciences

102

108

Chemistry

101

Life Sciences

Mathematics

100

107

Physics

99

Life Sciences

Chemistry

98

106

Life Sciences

97

Life Sciences

Chemistry

96

105

Life Sciences

95

Loyola College

Emerging vistas in plant
sciences

Quantum mechanics

Role of three dimentional
structures in biological function

Emerging trends in life sciences

Foundation lectures in biology

Recent advances in biological
sciences

Mathematical Biology

Linnaean to digital era of
plant systematics

Chemistry from concepts
to applications

Harmonic Analysis

Recent trends in applied
physics

Frontiers in chemistry –
fundamentals and applications

Snakebite mitigation initiative
and innovative ways to develop
effective anti-venom

Nehru Memorial College

Assumption College

Goa University

Kamaraj College

St. Berchmans College

University of Madras

N.G.P. Arts and
Science College

N.G.M. College

Karmaveer Bhaurao
Patil College

S.S. College

Kongunadu Arts and
Science College

Bejoy Narayan
Mahavidyalaya

Centre for Cellular
and Molecular Biology

Recent trends in chemical
Surendranath College
sciences: issues and challenges

Zoological Science: challeges
and opportunities

Tiruchirapally

Kottayam

Goa

Tuticorin

Changanasserry

Chennai

Coimbatore

Pollachi

Mumbai

Malappuram

Coimbatore

Hooghly

Hyderabad

Kolkata

Chennai

14-12-2017

14-12-2017

13-12-2017

13-12-2017

11-12-2017

08-12-2017

07-12-2017

07-12-2017

07-12-2017

06-12-2017

06-12-2017

06-12-2017

01-12-2017

27-11-2017

27-11-2017

15-12-2017

16-12-2017

15-12-2017

14-12-2017

12-12-2017

09-12-2017

08-12-2017

08-12-2017

09-12-2017

07-12-2017

08-12-2017

08-12-2017

03-12-2017

28-11-2017

28-11-2017

R.R. Rao

M. Lakshmanan

Shekhar C. Mande

D.J. Bagyaraj

S.K. Saidapur

T.J. Pandian

Girija Jayaraman

R.R. Rao

Sourav Pal

S. Thangavelu

K. Porsezian

P.K. Chattaraj

Rakesh Mishra

Anunay Samanta

T.J . Pandian

M. Meenakshisundaram

Marina Aloysius

Usha D.
Muraleedharan

A. Doss

Martin J. Babu

N. Radhakrishnan

S. Balasubramanian

E. Neelamathi

S.S. Patil

G. Sajith

R. Sathyamoorthy

Kartick Gupta

Karthikeyan
Vasudevan

Bhaskar Biswas

S. Maria Packiam

150

100

125

150

150

100

150

150

150

150

150

150

75

150

150
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SUBJECT

Chemistry

Life Sciences

Physics

Life Sciences

Physics

Mathematics

Life Sciences

Mathematics

Chemistry

Life Sciences

Life Sciences

Mathematics

Chemistry

NO.

110

111

112

113

114

115

116

117

118

119

120

121

122

Conceptual Chemistry

Recent advances in
Mathematics 2018

Evolving strategies to make
an embryo: in nature and in
the lab

Current trends in plant
taxonomy and conservation

New light in the horizon
of chemistry

Recent adavncements and
challenges in cyber security

Insect–plant interaction and
insect pest management

Linear algebra and its
application

Recent trends in applied
physics for technology

Concepts in classical plant
taxonomy

Emerging trends and
applications in nanoscience

Plant Sciences: challenges
and opportunities

Modern trends in chemistry
and physics

TOPIC

Dayanand Science College

Sri Ramakrishna College
of Arts & Science

Sophia College

Govt. College

Kaliyaganj College

Sri Ramakrishna
College of Arts and Science

Sathyabama University

Sri Sarada Niketan
College of Science for
Women

Vivekananda College

Govt. Degree College

SNM College

New College

Bhairab Ganguly College

VENUE

Latur

Coimbatore

Mumbai

Anantapuramu

Kaliyaganj

Coimbatore

Chennai

Karur

Tiruvedakam

Armoor

Maliankara

Kolhapur

Kolkata

CITY

06-01-2018

05-01-2018

05-01-2018

05-01-2018

05-01-2018

04-01-2018

04-01-2018

01-01-2018

29-12-2017

28-12-2017

20-12-2017

19-12-2017

17-12-2017

FROM

08-01-2018

06-01-2018

06-01-2018

06-01-2018

06-01-2018

05-01-2018

05-01-2018

03-01-2018

30-12-2017

29-12-2017

21-12-2017

20-12-2017

19-12-2017

TO

Anand Pathak

P.V. Arunachalam

Tarala Nandedkar

M. Sanjappa

Samaresh
Bhattacharya

R. Balasubramanian

T. Subramoniam

D.S. Nagaraj

K. Porsezian

M. Sanjappa

E. Vijayan

S.R. Yadav

P.K. Das

COURSE DIRECTOR

Nanda S. Korde

N. Uma

Hemalatha
Ramachandran

Amrutha Lakshmi

Subhankar
Choudhury

S. Gomathi

T. Sasipraba

Aruna Swathi
Vyjayanthi

N. Meenakshi
Sundaram

P. Latha

P. Neena

N.V. Pawar

Rajesh Koner

COORDINATOR

160

120

125

150

150

100

150

150

150

150

150

120

120

NO. OF PP

Science Education

143

Life Sciences

Chemistry

132

137

Chemistry

131

Physics

Life Sciences

130

136

Physics

129

Mathematics

Life Sciences

128

135

Chemistry

127

Chemistry

Life Sciences

126

134

Life Sciences

125

Chemistry

Life Sciences

124

133

Life Sciences

123

Recent trends in modern
biology

Lasers and their applications

Geometry and Topology

Basic chemistry for advanced
future

Emerging trends in Chemistry
and pharmaceutical
applications

Frontier areas in materials
chemistry

Basic chemistry for
advanced future

Current trends in applied
biology

Smart materials and future
technologies for sustainable
development

Advances in microscopy

Recent trends in chemistry

Ingenuity in Biological Sciences

Documentation and sustainable
utilization of medicinal plants

Recent trends in biotechnology
and microbiology

Current trends in
microbiology and zoology

The American College

IWSA

IISER

Chakdaha College

Bankura Sammilani
College

MepcoSchlenk
Engineering College

Chakdaha College

Girraj Govt. College

Modern College of
Arts, Science and
Commerce

K.C. College

Nallamuthu Gounder
Mahalingam College

Gargi College

PSGRK College
for Women

Sri Krishna Science
and Arts College

PSGRK College for
Women

Madurai

Mumbai

Bhopal

Nadia

Bankura

Sivakasi

Nadia

Nizamabad

Ganeshkhind

Mumbai

Pollachi

New Delhi

Coimbatore

Coimbatore

Coimbatore

23-01-2018

20-01-2018

20-01-2018

19-01-2018

19-01-2018

19-01-2018

19-01-2018

17-01-2018

16-01-2018

11-01-2018

11-01-2018

11-01-2018

11-01-2018

10-01-2018

08-01-2018

25-01-2018

21-01-2018

21-01-2018

20-01-2018

21-01-2018

20-01-2018

20-01-2018

18-01-2018

17-01-2018

12-01-2018

12-01-2018

12-01-2018

12-01-2018

11-01-2018

09-01-2018

R.M. Pitchappan

R. Nagarajan

A.J. Parameswaran

Tanmay Pathak

B.C. Ranu

M. Periasamy

Tanmay Pathak

Rita Mulherkar

Sulabha Kulkarni

Tarala D. Nandedkar

R. Ramaraj

Akhil C. Banerjea

R.R. Rao

D.J. Bagyaraj

D.J. Bagyaraj

K. Navaneethakannan

Lalitha Dhareshwar

Sanjay Kumar Singh

Saikat Sarkar

Sabir Ahammed

N. Krishnamurthy

Saikar Sarkar

T. Venugopala
Swamy

Vaishali S. Salunke

Sagarika Damle

A. Ayyasamy

Smriti Sharma

M. Kamalam

Maleeka Begum

M. Sheeba

125

125

150

150

150

100

150

150

120

100

150

175

120

150

150
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SUBJECT

Life Sciences

Life Sciences

Chemistry

Life Sciences

Chemistry

Physics

Life Sciences

Life Sciences

Chemistry

Life Sciences

Life Sciences

Mathematics

Life Sciences

Chemistry

NO.

138

139

140

141

142

143

144

145

146

147

148

149

150

151

Recent innovations in
chemical science and
technology

New horizons in genetics

Differential equations for
dynamical systems

Mathematical modelling in
biology

Biodiversity and human
welfare

Science of molecular materials
and energy systems

Modern trends in biology with
a focus on nanobiotechnology

Recent trends in microbiology
and biotechnology

Atom, molecule and photon:
structure and interaction

Spectroscopy and microscopy

Conservation and protection
of bioresources

Quantum Dots

Conservation and protection
of bioresources

Plant and microbial
bio-resources and their
conservation

TOPIC

PSGRK College for
Women

Yogi Vemana University

The Madura College

Bharathiar College of Arts
and Science

Govt. College for Men

St. Xaviers College

PSG College of Arts
and Science

MGR College

Rishi Bankim Chandra
College

SCSVMV University

Bharathidasan University

Maharajas College

Bharathidasan University

Cauvery College for
Women

VENUE

Coimbatore

Kadapa

Madurai

Erode

Kurnool

Ranchi

Coimbatore

Hosur

Naihati

Kanchipuram

Tiruchirappalli

Ernakulam

Tiruchirappalli

Tiruchirappalli

CITY

08-02-2018

07-02-2018

05-02-2018

01-02-2018

01-02-2018

30-01-2018

30-01-2018

30-01-2018

29-01-2018

29-01-2018

24-01-2018

24-01-2018

24-01-2018

23-01-2018

FROM

09-02-2018

08-02-2018

06-02-2018

02-02-2018

02-02-2018

01-02-2018

31-01-2018

31-01-2018

31-01-2018

30-01-2018

25-01-2018

25-01-2018

25-01-2018

24-01-2018

TO

Chandrabhas
Narayana

H.A. Ranganath

P. Kandaswamy

P.V. Arunachalam

R.R. Rao

S. Ramasesha

T.J. Pandian

D.J. Bagyaraj

T. Chakraborty

E. Arunan

D.J. Bagyaraj

George Thomas

D.J. Bagyaraj

D.J. Bagyaraj

COURSE DIRECTOR

S. Chitra

Narala Venkata
Rami Reddy

U. Karthik Raja

K. Punniakrishnan

K.V. Madhusudhan

Ajay Kumar Srivastava

D. Brindha

V. Veeramanikandan

Moitrayee Mukherjee

K. Sivakumar

M. Sathiyabama

K.P. Prasanthkumar

M. Sathiyabama

M. Jeenathunisa

COORDINATOR

150

150

125

125

150

120

150

150

120

140

150

150

150

150

NO. OF PP
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Physics

165

Life Sciences

160

Life Sciences

Chemistry

159

164

Physics

158

Chemistry

Life Sciences

157

163

Physics

156

Chemistry

Life Sciences

155

162

Physics

154

Physics

Chemistry

153

161

Life Sciences

152

Astrophysics

Current trends in animal
sciences

Material physics and
chemistry

Emerging trends in
chemical sciences

Solid state physics

Current Scenario in
microbiology

Recent advancements and
achievements in chemical
sciences

Recent trends in
interdisciplinary sciences

Plant taxonomy: concerns
and strategies

Topology and quantum
mechanics

Current scenario in
biological sciences

Emerging trends in physics

Frontiers in chemical and
material sciences: theory
and practice

Emerging trends in
biological sciences

St.. Philomena’s College

Narendra Degree &
PG College

D.K.M. College
for Women

Bharathiar University

Bharati Vidyapeeth’s
College of Engineering

Jain University

Jhargarm Raj College

Visva-Bharati University

St. Xavier’s College

P.B. Siddhartha College
of Arts and Science

St. Johns College

Muthurangam Govt.
Arts College

University of
North Bengal

Nandha Arts and
Science College

Mysuru

Armoor

Vellore

Coimbatore

New Delhi

Bengaluru

Jhargram

Santiniketan

Palayamkottai

Vijayawada

Palayamkottai

Vellore

Darjeeling

Erode

17-02-2018

16-02-2018

16-02-2018

15-02-2018

15-02-2018

14-02-2018

14-02-2018

12-02-2018

12-02-2018

09-02-2018

09-02-2018

09-02-2018

08-02-2018

08-02-2018

19-02-2018

17-02-2018

17-02-2018

17-02-2018

16-02-2018

15-02-2018

16-02-2018

14-02-2018

13-02-2018

10-02-2018

10-02-2018

10-02-2018

10-02-2018

09-02-2018

G. Srinivasan

Nafisa H. Balasinor

S. Natarajan

M. Palaniandavar

Lalit Mohan
Manocha

D.J. Bagyaraj

B.C. Ranu

Sourav Pal

R.R. Rao

H.S. Mani

D.J. Bagyaraj

K. Porsezian

Ashok K. Ganguli

K. Veluthambi

D. Revanna Siddaiah

A. Rajendra Kumar

N. Jabena Begum

R. Sundaravel

Anil Kumar

T. Padmavathi

Tapas Kumar
Adalder

Mahasweta Nandi

M. Johnson

M. Tasneem

D. Amish Abragam

P. Seenuvasakumaran

Anirban Misra

K. Abdhul

150

100

150

120

100

150

150

150

150

125

150

150

150

150
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SUBJECT

Life Sciences

Physics

Life Sciences

Life Sciences

Life Sciences

Physics

Chemistry

Chemistry

Chemistry

Chemistry

Chemistry

Mathematics

Mathematics

Life Sciences

NO.

166

167

168

169

170

171

172

173

174

175

176

177

178

179

Plant Taxonomy

Essence of partial
differential equation

Fundamentals of
mathematical analysis

Recent advances in
catalysis sciences

Spectroscopic techniques
as effective characterization
tools

Recent rends in chemistry

Shock waves in science
engineering and medicine

Recent trends in chemistry

Recent trends in
interdisciplinary sciences

Insights in life science

Advances in plant biology
and ecology

Recent trends and advances
in biological sciences

Magnetism

Recent trends in
cancer biology

TOPIC

Malabar Botanical
Garden and Institute for
Plant Sciences

MES College of Arts,
Commerce and Science

Christ University

Sanjay Ghodawat University

Mar Athanasius College

TBAK College for Women

P.G. Govt. College for Girls

Madurai Kamaraj
University

Visva-Bharati University

Bharathiar University

Telengana University

Providence College
for Women

BCM College

Ramaiah College of Arts,
Science and Commerce

VENUE

Kozhikode

Bengaluru

Bengaluru

Kolhapur

Kothamangalam

Kilakarai

Chandigarh

Madurai

Santiniketan

Coimbatore

Nizamabad

Coonoor,
The Nilgiris

Kottayam

Bengaluru

CITY

01-03-2018

01-03-2018

27-02-2018

23-02-2018

23-02-2018

23-02-2018

23-02-2018

22-02-2018

22-02-2018

22-02-2018

21-02-2018

21-02-2018

20-02-2018

20-02-2018

FROM

02-03-2018

03-03-2018

28-02-2018

24-02-2018

24-02-2018

24-02-2018

24-02-2018

23-02-2018

24-02-2018

24-02-2018

22-02-2018

22-02-2018

21-02-2018

21-02-2018

TO

M. Sanjappa

A.K. Nandakumaran

Koushal Verma

C.S. Gopinath

K. George Thomas

R. Ramaraj

E. Arunan

R. Ramaraj

Sourav Pal

Paturu Kondiah

K.N. Ganeshiah

D.J. Bagyaraj

G. Baskaran

Kumar
Somasundaram

COURSE DIRECTOR

P.V. Madhusoodanan

Achala L. Nargund

B. Mahanthesh

Pallavi D. Bhange

Manju Kurian

M. Srimathi

Anil Kumar

P. Suresh

Mahasweta Nandi

S. Suja

M. Aruna

D. Punitha

Elizabeth V. John

Vasanth K.
Bhaskara

COORDINATOR

120

150

80

150

150

150

150

150

150

125

125

150

100

150

NO. OF PP
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Engineering

Chemistry

188

189

Engineering

Life Sciences

187

193

Life Sciences

186

Chemistry

Life Sciences

185

192

Chemistry

184

Chemistry

Mathematics

183

191

Life Sciences

182

Life Sciences

Mathematics

181

190

Life Sciences

180

Artificial intelligence and
computational biology

Emerging trends in
chemical synthesis

Current manifestations in
chemistry

Advances in cancer biology

Developments in chemistry

Recent advances in wireless
communications and network

Bio and Information
Technology for Healthcare

Inherited Neuromuscular
Disorders: diagnosis and
potential thrapies

Trends in molecular biology

Emerging trends in
bioinorganic chemistry

Engineering Mathematics

Shock waves and medical
applications

Applicable Mathematics

Innovations in plant science
through modern techniques
for crop improvement

K.S. Rangasamy College
of Arts and Science

Bharathidasan University

NMKRV College for
Women

SRNK Govt. Degree
College

Manonmaniam Sundarnar
University

Jeppiar Mamallan
Engineering College

Swami Rama Himalayan
University

Inst. of Human Genetics

St. Josephs College

IIT Roorkee

Kongu Engineering College

Christ College

Hindusthan College of
Arts and Science

Vivekanandha College of
Arts and Science for
Women

Tiruchengode

Tiruchirappalli

Bengaluru

Banswada

Tirunelveli

Chennai

Dehradun

Ahmedabad

Bengaluru

Roorkee

Erode

Bengaluru

Coimbatore

Tiruchengode

26-03-2018

22-03-2018

22-03-2018

21-03-2018

19-03-2018

15-03-2018

15-03-2018

10-03-2018

09-03-2018

08-03-2018

08-03-2018

07-03-2018

05-03-2018

01-03-2018

27-03-2018

24-03-2018

23-03-2018

22-03-2018

20-03-2018

17-03-2018

17-03-2018

11-03-2018

10-03-2018

10-03-2018

09-03-2018

08-03-2018

06-03-2018

02-03-2018

P. Kandaswamy

M. Palaniandavar

S. Natarajan

Sharmila A. Bapat

S. Natarajan

M.V. Pitke

Asha
Chandola-Saklani

Sudha Bhattacharya

A.D. Shankar

M. Palaniandavar

P. Kandaswamy

Dipshikha Chakravortty

Peeyush Chandra

D.J. Bagyaraj

S. Padma

A. Illangovan

Y. Venkataramanappa

G. Devidas

K. Nagashri

K.H. Shakthi
Murugan

Jayanti Semwal

Jayesh Sheth

Betty Daniel

Kalyan K. Sadhu

R. Viswanathan

D. Sayantan

S. Anuradha

S. Senthil Kumar

150

150

150

150

150

150

100

120

150

150

150

150

150

125

The Council of the Academy had, in January 2003, constituted a committee to address issues
concerning women scientists. This led to the formation of a Panel “Women in Science” (WiS), in
January 2005, to study the current status of women scientists as well as the problems faced by
them, in the Indian context, and to recommend suitable remedial measures. Some of the major
initiatives undertaken so far by the Panel include:

Role Model Programme
This initiative aims to organise national seminars and workshops towards inspiring and motivating
young women to take up a career in science. With this objective, a workshop was held at Deen
Dayal Upadhyaya College, New Delhi during 10–11 August 2017, entitled “Women in Science: A
Career in Science” featuring lecture presentations by women scientists of the country.

148

Women in Science

Soumya Swaminathan (FASc, FNASc, FAMS, FNA, Director General, Indian Council of Medical
Research, New Delhi) began the workshop with the keynote address. Paramjit Khurana (FNA,
FASc, FNASc, FNAAS, FTWAS, J C Bose National Fellow, Department of Plant Molecular Biology,
University of Delhi South Campus, New Delhi) spoke on the implications of plant genomics for
crop improvement. She said that the discovery of novel genes, determination of their expression
pattern in response to abiotic stress, and an improved understanding of their roles in stress
adaptation (obtained by functional genomics) will provide the basis of effective engineering
strategies leading to greater stress tolerance and sustainable agriculture.
Vani Brahmachari (FNA, FNASc, Epigenetics and Developmental Biology Group, Dr. B R
Ambedkar Center for Biomedical Research, University of Delhi, Delhi) used lessons from biological
systems to highlight the importance of being resourceful while you are resource-poor. She spoke
about how the whole genome sequencing of higher organisms has brought out the lack of
correlation between biological complexity and the number of protein coding genes in the genome.
She spoke about combining in silico prediction and experimental validation to address issues of
conservation and diversity in transcription regulation.

Women in Science
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Renu Khanna-Chopra (FNA, FNASc, FNAAS, National Fellow, Water Technology Centre, Indian
Agricultural Research Institute, New Delhi) spoke about the physiological and molecular basis of
traits associated with drought resistance in plants identif ied by plant breeders and physiologists.

Ashima Anand (FNA, FAMS(I), FTWAS, Exertional Breathlessness Studies Lab. (DST), Vallabhbhai
Patel Chest Inst., University of Delhi) spoke of her study on the influence of physical exercise on
sensory receptors in the lungs – the juxtapulmonary capillary or J receptors. The ultimate aim is
to be able to f ind a blocker of J receptors to overcome respiratory distress, she added.

150
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Subhra Chakraborty (FNASc, FNAAS, FASc, National Institute of Plant Genome Research, New
Delhi) said that plant health and nutritional quality are the two key issues affecting sustainable
food production worldwide. She spoke of her f indings that might expedite the functional
determination of immunity-related proteins and their prioritization as potential molecular targets
for better adaptation and pathway bioengineering for healthier and nutrient-rich crops.

R Madhubala (FNAMS, FNASc, FASc, FNA, FTWAS, J C Bose National Fellow, School of Life
Sciences, Jawaharlal Nehru University, New Delhi) spoke on her work so far on the remedies and
control measures for Kala-azar, a major endemic and public health problem in India.
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Drawing upon some available literature and her personal experience of a career in academics and
scientif ic research, Sneha Sudha Komath (School of Life Sciences, Jawaharlal Nehru University,
New Delhi) provided insights into the joys and travails of a career in Science. During the course
of the presentation, she dwelt upon the self-image of science as providing an unbiased and rational
worldview. Why and how do social categories like gender matter in the scientif ic enterprise was
also discussed, among other questions.

Meenu Kapoor (FNASc, University School of Biotechnology, Guru Gobind Singh IP University,
New Delhi) shared evolutionary insights on chromomethylase structure and function in
streptophytes.
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A Panel Discussion on “Women in Science will Enrich Science” followed, with Bimla Buti (FNA,
FTWAS, FNASc) and Pratibha Jolly (Miranda House, University of Delhi, New Delhi) serving as
panellists.

Lilavati’s Daughters: The Women Scientists of India
This volume, originally published by the Academy in 2010, is a collection of
autobiographical essays of about 100 women scientists from India. Copies
of the book have been reprinted for wider dissemination.
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Scientif ic Modeling
04 August 2017
Assembly Hall, CSIR–Central Food
Technological Research Institute, Mysuru

Andrej Sali
Prof. Andrej Sali is a Professor at the
Department of Bioengineering and
Therapeutic Sciences, Department of
Pharmaceutical Chemistry, University of
California, San Francisco, and California
Institute for Quantitative Biosciences. He
was a Sinsheimer Scholar (1996), an Alfred
P. Sloan Research Fellow (1998), an Irma T.
Hirschi Trust Career Scientist (2000), the
recipient of the Zois Award of Science
Ambassador of Republic of Slovenia
(2007), and elected Fellow of International
Society for Computational Biology (2014).
Prof. Sali develops and applies
computational methods for determining
and modulating structures and functions
of proteins and their assemblies.
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Perhaps the most famous model in biology is
the double helix of DNA, proposed by Watson
and Crick in 1953, which initiated the ongoing
revolution in molecular biology as well as
biology and biotechnology. A model describes
a natural system (e.g., the structure of a
molecule, an enzymatic reaction, or a network
of molecules). Models can be based on
experimental data, physical theories, and/or
statistical preferences; for example, a protein
structure model can be based on
crystallographic measurements, a molecular
mechanics force f ield, and statistical potentials.
A model allows us to “understand” the system,
modulate it, or design it while performing the
most informative new experiments. Models
should be falsif iable, meaning they can predict
new data, which can, in turn, be used to validate
or falsify the model. When new data are
measured, they can be used to improve the
model. Thus, modeling is one half of the cycle
of science, with the other half being
experimental data collection. Science then
consists of an iteration between experimental
data collection and interpretation of the data
in terms of a model.

Integrative Modeling of
Biomolecular Assembly Structures
and Pathways
07 August 2017
Main Auditorium, Biological Sciences
Building, IISc, Bengaluru
To construct a formal model, using an objective
and reproducible modeling process, it is
necessary to specify a representation of the
modeled system (its degrees of freedom), a
scoring function (how the available information
discriminates between alternative models), and
a sampling scheme (how to generate alternative
models for ranking by the scoring function). It
is particularly important to properly propagate
uncertainties in the input information into the
f inal model, such that the uncertainty of the
output model is quantif ied as accurately as
possible.
In his talk, Prof. Sali illustrated modeling by
computing of models of molecular networks in
molecular biology (systems biology) and
models of three-dimensional structures of
biomolecules (structural biology). Common
modeling issues such as over-f itting and model
validation were also highlighted.

The networks and spatial structures of
biomolecular interactions provide insights into
their function and thus help us understand the
workings of living cells. Detailed structural
characterization of large and often dynamic
assemblies and their networks is generally
impossible by any single existing experimental
or computational method. This challenge can
be overcome by hybrid approaches that
integrate data f rom diverse biophysical
experiments. Prof. Sali formulates the hybrid
approach to structure and/or network
determination as an optimization problem, the
solution of which requires three main
components: the representation of the assembly
or network, the scoring function, and the
optimization method. The ensemble of solution
to the optimization problem embodies the most
accurate characterization given the available
information. The key challenges remain
translating experimental data into restraints on
the structure and/or network, combining these
spatial and/or network restraints into a single
scoring function, optimizing the scoring
function, and analyzing the resulting ensemble
of solutions. The approach was illustrated by
several applications to specif ic biological
systems, including the structure determination
of the nuclear pore complex and the mapping
of the gulonate pathway in Haemophilus
influenzae.
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How to Combat Infectious
Diseases: The role of Science
Academies
04 December 2017
Faculty Hall, Indian Institute of Science,
Bengaluru

Jörg Hacker
Prof. Jörg Hacker is a microbiologist. His
research focuses on the molecular analysis
of pathogenic bacteria and host–microbe
interactions. He was Professor of
Microbiology at the University of
Würzburg and led the Würzburg Institute
for Molecular Infection Biology. Prof. Jörg
Hacker was Vice President of the German
Research Foundation (DFG) and President
of the Robert Koch Institute. Since 2010,
he has been the President of the German
Academy of Sciences – Leopoldina. He has
received numerous awards and is a
member of several national and
international academies, scientif ic
societies and committees. During 2014–
2016, he was a member of the Scientif ic
Advisory Board set up by UN SecretaryGeneral, Mr. Ban Ki-Moon.
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Over the past several years, the global
emergence of outbreaks of infectious diseases
has revealed that new approaches to f ight and
prevent the spread of pathogens are urgently
needed. Several recent health events, such as
the Ebola outbreak, the Zika virus epidemic and
the recent Cholera outbreak in Yemen,
underscore the need for a public and global
health system. A combination of various factors
contributes to the emergence of infectious
diseases. Worldwide population growth with
expanding poverty and urban migration,
increasing international travel and trade, and
globalised food distribution, favour the spread
of infectious diseases. Mutations, gene transfer
and recombination are responsible for pathogen
variability and drug-resistant infections are on
the rise. Science is a crucial part of the response
to new and emerging infectious diseases. Both
basic and applied sciences are needed to
establish novel pathways to f ight pathogens and
evaluate the preventive role of new approaches.
In his talk, Prof. Jörg Hacker illustrated the role
Science Academies play in initiating and
supporting programmes concerning infectious
diseases at various levels and promoting a spirit
of public discussion. He placed special emphasis
on statements by national and international
academies on antibiotic resistance and global
health and highlighted their impact on politics
and society.

Seasonal and Pandemic Influenza
25 January 2018
Main auditorium,
New Biological Sciences Building,
Indian Institute of Science, Bengaluru

Kanta Subbarao
Prof. Kanta Subbarao was appointed
Director of the WHO Collaborating Centre
for Reference and Research on Influenza
in 2016. Prior to this, she was Chief of the
Emerging Respiratory Viruses Section of
the Laboratory of Infectious Diseases,
NIAID, National Institutes of Health (NIH)
in the United States from 2002–2016 and
Chief of the Molecular Genetics Section of
the Influenza Branch at the US CDC from
1997–2002. Kanta is a virologist and a
physician with specialty training in
pediatrics and pediatric infectious
diseases. Her research is focused on newly
emerging viral diseases of global
importance including pandemic influenza,
Severe Acute Respiratory Syndrome
(SARS) and Middle East Respiratory
Syndrome (MERS) and includes the study
of virus biology and pathogenesis, immune
responses to infection and vaccination,
development and preclinical and clinical
evaluation of vaccines.

The epidemiologic success of influenza viruses
that cause annual epidemics and sporadic
pandemics results from its remarkable ability
to change gradually (antigenic drift) or abruptly
(antigenic shift). The diversity and antigenic
change in influenza viruses create a challenge
for prevention and treatment. Seasonal
influenza vaccines and stockpiled pandemic
inf luenza vaccines have to be updated
periodically to keep pace with antigenic drift.
Several strategies to develop broadly crossreactive or universal influenza vaccines are
being actively explored. Antiviral drugs that
inhibit the viral neuraminidase are the mainstay
of treatment. However, the need for
improvement is well recognised. In her talk,
Prof. Subbarao discussed the progress of the
f ield and the challenges it faces.
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Ways of knowing: Science vs.
Everything Else
27 December 2017
Faculty Hall, Indian Institute of Science,
Bengaluru

Jerry Coyne
Prof. Jerry Allen Coyne is an evolutionary
biologist, known for his work on speciation
and his commentary on intelligent design.
His work prominently focuses on
understanding the origin of species: the
evolutionary process that produces
discrete groups in nature. He is the author
of the books Why Evolution Is True and
Faith vs. Fact: Why Science and Religion are
Incompatible and is a co-author of the book
Speciation. Coyne has written over 115
refereed scientif ic papers and 130 other
articles, book reviews, and columns and is
a f requent contributor to The New
Republic, The Times Literary Supplement,
and other popular periodicals. Coyne also
maintains a website called Why Evolution
Is True.
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It is often claimed that there are ways of
knowing what is true about the Universe beyond
science, including philosophy mathematics, the
humanities and social sciences, personal
revelation, and religion. In this lecture, after
def ining ‘science’ and ‘knowledge’, Prof. Coyne
showed that science ‘construed broadly’ is in
fact the only valid way of knowing anything
about the cosmos, ourselves, and our planet. He
also addressed and dispelled the notion that
there are ‘big questions’ about the Universe that
science cannot answer but religion can.

Darwin and Our Lives
12 February 2018
Dr. H N Multimedia Hall, National College
Basavanagudi, Bengaluru

Renee M. Borges
Prof. Renee M. Borges is Professor at the
Centre for Ecological Sciences, Indian
Institute of Science, Bengaluru. She is
fascinated by the natural world and studies
mainly symbioses and the interplay of
mutualism and parasitism in a variety of
model systems. She is a Fellow of the
Indian Academy of Sciences (Bengaluru)
and the Indian National Science Academy
(INSA), New Delhi. She is currently a J C
Bose National Fellow. She is on the
Editorial Board of PLOS ONE, Journal of
Chemical Ecology, Acta Oecologica, and
Rethinking Ecology.

What if Darwin had not been born? What if
the theory of evolution by natural selection that
Darwin nurtured and proposed did not exist?
What difference has the Darwinian perspective
made to our lives? In this modern age, do we
need Darwin at all? Is a 19th-century theory
relevant in the 21st-century, or is it outmoded
and past its sell-by-date? In this talk, Prof.
Borges addressed these questions. The study of
medicine, cancer, diseases, ageing, social
systems, behaviour, economics, culture,
resource conservation, as well as of planetary
health, all benef it from the Darwinian view that
provides a valuable predictive framework. The
commonality of problems faced and solved by
bacteria, fungi, plants, humans and non-human
animals over the millennia, when seen through
a Darwinian lens provides a unique and valuable
view of life. Prof. Borges presented a brief
historical overview of how Darwin came to his
ideas on natural selection, and then provided
evidence for the usefulness of Darwin’s ideas,
and their more modern avatar in the form of
the neo-Darwinian revolution, in human life.
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How Things Break – The Mechanics
of Dynamic Fracture
23 February 2018
Faculty Hall, Indian Institute of Science,
Bengaluru

Krishnaswamy Ravi-Chandar
Prof. Ravi-Chandar holds an MS and PhD
in Aeronautics from California Institute of
Technology. His research interests are in
the general area of mechanics of materials.
He is well-recognized for his fundamental
work on mechanisms and mechanics of
deformation and failure. He has published
more than 150 archival journal articles on
fracture, instabilities and fragmentation,
and has authored a book titled Dynamic
Fracture. He received the Murray Medal
f rom the Society for Experimental
Mechanics in 2004 and the Drucker Medal
from the American Society of Mechanical
Engineers in 2015. He has served on
numerous professional organizations: as a
member of the US National Committee on
Theoretical and Applied Mechanics (2003–
present; Vice-Chair: 2016–2018), member
of the Congress Committee of the
International Union of Theoretical and
Applied Mechanics, President of the
American Academy of Mechanics,
President of the International Congress on
Fracture, and member of the Executive
Committee of the Applied Mechanics
Division of the ASME.
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All things break. Such breakage – fracture –
often creates spectacular failure patterns, but
more importantly, has signif icant technological
and scientif ic implications as well as societal
costs. The physical characterization and
mathematical modeling of f racture has
attracted much attention over the past century
from engineers, physicists and mathematicians.
In this lecture, Prof. Ravi-Chandar outlines two
aspects of this problem, one that focuses on
analyzing the continuum mechanics problem
of determining the stress, deformation and
energy flow in a region, and the other on the
physical aspects of dynamic fracture that
explores f racture mechanisms and the
associated dynamics.

Animal Sex Determination by
Genes, Chromosomes and
Environment
07 March 2018
Faculty Hall, Indian Institute of Science,
Bengaluru

Jennifer A Marshal Graves
Prof. Jenny Graves is an evolutionary
geneticist working on Australian animals,
including kangaroos and platypus, devils
(Tasmanian) and dragons (lizards). Her
group uses their distant relationship to
humans to discover how genes and
chromosomes and regulatory systems
evolved, and how they work in all animals
including humans. Her laboratory explores
the origin, function and fate of human sex
genes and chromosomes. In 2001, at ANU
she founded the Comparative Genomics
Department and directed the ARC Centre
of Excellence in Kangaroo Genomics. In
2011, she assumed the role of Distinguished
Professor at La Trobe, and also Professor
Emeritus at ANU, Thinker-in-Residence at
Canberra University and Professorial
Fellow at the University of Melbourne. She
is the recipient of the Academy’s
Macfarlane Burnet Medal in 2006 and an
AO in 2010. She is a Fellow of the Australian
Academy of Science.

Sex-determining systems vary across the animal
kingdom. Unlike mammals and birds that have
well-def ined sex chromosomes, birds have ZW
chromosomes, and the two systems act through
different sex-determining genes. There are
many reptiles and some f ish that have no sex
chromosomes. Sex is determined by
environmental factors such as temperature,
(TSD), through epigenetic changes whose
nature has been a long-standing mystery. Prof.
Graves described an Australian dragon lizard,
which has a ZW system driven by yet another
sex-determining gene. However, when it is hot,
all the eggs hatch as females. ZZ sex-reversed
females are fertile, and when mated with ZZ
males produce all ZZ offspring, whose sex
depends entirely on temperature. Remarkably,
the sex-determining system was changed from
Genotypic Sex Determination (GSD) to TSD in
a single generation. This is happening in the
wild as temperatures rise. In her talk, Prof.
Graves described how TSD works. The
transcriptome of ZZ females contains
upregulated stress markers and unique
transcripts of two epigenetic markers. This
suggests that temperature acts, via the stress
pathway, to activate epigenetic modif ications
involved in male determination.

Public Lectures

161

Dialogue: Science, Scientists, and Society
23 February 2018
Faculty Hall, Indian Institute of Science, Bengaluru
The launch of the journal Dialogue: Science, Scientists, and Society saw experts in Science and
Science Communication convened at the Indian Institute of Science, Bengaluru in a public
symposium. The event delved into a number of topics along the science–society interface.
Prof. Roddam Narasimha deliberated on Science, Society and State – Do They Have Mutual
Obligations? Prof. P Balaram spoke about Shaping the Public Perception of Science, while Prof.
Mukund Thattai discussed A Public Engagement Roadmap for Scientists.
Prof. Sundar Sarukkai, Shiv Visvanathan and Dr. Seema Singh served as panellists, and shared
their views on the subject. The event concluded with a lively discussion conferring the hope of
active conversations on relevant matters of science and society, along with the promise of a
multitude of new initiatives, under the new journal’s auspices.
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National Science Day
SCIENCE
DAY
National Science Day is celebrated every year on 28 February. The objective of the celebration is to
communicate to the common man the importance of science in everyday life, as well as to create
awareness about scientif ic programmes and achievements of Indian scientists and engineers.
The Academy, in association with the Academy Trust and Agastya International Foundation,
organized outreach programmes for school students. Science model exhibitions, demonstrations
and science f ilm shows were organized at Nagasena Vidyalaya, Sadashivanagar, Bengaluru. About
300 school students enthusiastically took part in the events.
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Use of Official Language
Hindi
HINDI
WEEK
Under the Off icial Language Implementation Policy,
Raman Research Institute and Indian Academy of
Sciences jointly observed Hindi Week during 20–26
September 2017. During this week, several competitions
were organized for the staff of both the institutions.
Hindi Day was celebrated on 28th September as part of
this celebration, and a talk by Smt. Sharadamani Rao,
Senior Hindi Off icer, Central Power Research Institute,
Bengaluru, was organised. The celebration concluded
with prize distribution to the winners of the various
competitions organised as part of the event.

VVigilance
I G IAwareness
L A NWeek
CE
As part of the Vigilance Awareness Week, the
Academy in association with Raman Research
Institute organized on 14 November 2017, a talk
on Vigilance Awareness at the Raman Research
Institute Auditorium. Shri K Jairaj, IAS-Retired,
Former Additional Chief Secretary to
Government of Karnataka delivered a talk on the
focal theme ‘Good Governance–Contribution of
V igilance’. Shri Jairaj emphasized the
contribution of many novel citizen-friendly
initiatives implemented by the Karnataka
Government which signif icantly contributed to
systemic changes in effective implementation of
schemes.
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35.19

Interest earned on Plan grant

2016.18

Nil

TOTAL

2016.18

423.68

241.97

Others (Expenses on retirement benef its, bonus,
maintenance of building, guest house, equipment,
stationery, packing, furniture & equipment,
library books, AMC, etc.)
Surplus

28.80

Postage

14.59

246.52

721.21

223.11

Plan/Non-Plan
Rupees
(in lakhs)

116.30

Medical expenses

Salaries

Science education programmes

Journal printing

Expenditure

Annual/mid-year meetings

*Interest earned on Non-Plan income, rent, misc., royalty, etc.

TOTAL

Def icit under Non-Plan

36.55*

105.10

Subscriptions

Others

1839.34

Plan/Non-Plan
Rupees
(in lakhs)

Grant – DST

Income

The accounts for the f inancial year 2017–18 were audited by a f irm of Chartered Accountants. A summary of the income and
expenditure is displayed.
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141.65*
1592.50

Plan – Salary

Plan – Salary of
SC Component

Non-Plan

TOTAL

3

4

5

*Met out of internally generated income

2117.24

12.50

250.00

300.50

618.50

-6.95

239.00

70.04

1220.84

2.21

185.98

158.86

873.79

35.19

0.00

9.21

4.44

21.54

12.34

227.33

77.92

1133.26

(Rs. In
Lakhs)

Actual
expenditure

Plan – Capital

316.41

(Rs. In
Lakhs)

Interest
earned
on grant

2

1554.24

(Rs. In
Lakhs)

Funds
allocated
and
received
from DST

Plan – General

(Rs. In
Lakhs)

Surplus
carried
forward
from
previous
year
(Rs. In
Lakhs)

1

Revised
budget
estimates

Grant-in-aid
category

No.

Budget Performance for the year 2017–2018

423.68

0.00

-17.08

206.86

155.42

78.48

(Rs. In
Lakhs)

Surplus/
Deficit

98.72

90.93

25.93

72.91

Percentage
of actual
expenditure
to
revised BE

-260.34

53.49

34.04

95.22

Percentage
of actual
expenditure
to funds
received
from DST
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TABLE 1
Papers/Pages published in journals (January to December 2017)
Vol. No.

No. of
issues

No. of
papers

Total no. of
printed pages

Compared
to 2016

1.

Bulletin of Materials Science

40

7

177

1534

344

2.

J. Astrophys. Astron.

38

4

67

660

8

3.

Journal of Biosciences

42

4

70

708

98

4.

Journal of Chemical Sciences

129

12

192

1940

14

5.

Journal of Earth System Science

126

8

122

1932

209

6.

Journal of Genetics

96

6

138

1222

150

7.

Pramana – J. Phys.

88,89

12

185

1620

722

8.

Proceedings – Math. Sci.

127

5

60

934

280

9.

Resonance

22

12

98

1220

69

10.

Sadhana – Engg. Sci.

42

12

175

2190

11.

IASc Conference Series

1

1

25

224

12.

Current Science

112,113

24

865*

4905

1007

19089

1419

Total

107

2174

666

* Including brief items such as Correspondence, News, Research News, In conversation, Commentary, Opinion,
Technical Notes, Scientif ic Correspondence, Book Reviews, Personal News, Historical Notes,
Living Legends in Indian Science, etc.
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TABLE 2
Papers submitted for publication (January to December 2017)
Accepted

Rejected

Pending

Compared
to 2016

Total

1.

Bulletin of Materials Science

123

766

44+375

1308

141

2.

J. Astrophys. Astron.

68

140

08

216

21

3.

Journal of Biosciences

54

717

53

824

68

4.

Journal of Chemical Sciences

164

1253

09

1426

47

5.

Journal of Earth System Science

160

473+

75

708

88

6.

Journal of Genetics

121

565

43

729

19

7.

Pramana – J. Phys.

188**

418

112

718

254

8.

Proceedings – Math. Sci.

42

323

43

408

55

9.

Resonance

82

76

48

206

39

10.

Sadhana – Engg. Sci.

106

989

473+211*

1779

269

11.

IASc Conference Series

25

0

0

25

12.

Dialogue (3 months)

4

5

-

9

13.

Current Science

445

2494

870

3809

189

* Sent back to author during Technical Check
** 34 special issue articles
+37 withdrawn, 81 Removed by Author
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TABLE 3
Circulation details of journals (January to December 2017)
Subscription
(India)
1. Bulletin of Materials Science

Total

1396

85

1481

971

60

1031

3. Journal of Biosciences

1446

176

1622

4. Journal of Chemical Sciences

1461

139

1600

5. Journal of Earth System Science

962

95

1057

6. Journal of Genetics

1245

117

1362

7. Pramana – J. Phys.

1677

127

1804

8. Proceedings – Math. Sci.

1436

80

1516

9. Resonance

2955

153

3108

10. Sadhana – Engg. Sci.

1250

90

1340

11. Current Science

3628

228

3856

18427

1350

19777

2. J. Astrophys. Astr.

Total

170

Complimentary
(Fellows & Associates)
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