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THE INSTITUTE OF MATHEMATICAL SCIENCES

Foreword

The Institute of Mathematical Sciences, Chennai has completed 55 years and | am pleased to present
the annual report for 2016-2017 and put forth the distinctive achievements of its members during the
year.

During April 2016 - March 2017, there were 145 students pursuing their PhD and 54 scholars pursuing
their post-doctoral programme at IMSc.

We are very pleased to note that an increasing number of students in the country, especially
from neighboring states, are benefiting from our outreach programmes like 'Enriching Collegiate
Education’, "Teachers’ Enrichment Workshop', 'Enriching Mathematics Education’, 'CSPathshala
Teachers Workshop', 'Foldscope Workshop for TNSF', ‘Mathematics and Craft Teachers Workshop',
"International Day of "Women and Girls in Science' for School girls", 'VIGYANshaala' and 'Science
at the Sabha'. We are proud of the efforts of our faculty, both at an individual and at the institutional
level in this regard.

IMSc has started a monograph series, called the IMSc Lecture Notes series, with a plan to publish
at least one book every year. The first of these, entitled "Problems in the Theory of Modular Forms"
by M. Ram Murty, Michael Dewar and Hester Graves was published in 2015. Two more books have
appeared in 2016: “Integral points on algebraic varieties-An introduction to Diophantine Geometry”
by Pietro Corvaja, and “Hilbert’s Seventh Problem: Solutions and Extensions” by Robert Tubbs.

Academic productivity of the members of the Institute has remained high. There were several
significant publications reported in national and international journals and our faculty have authored
a few books as well. Twenty Five students were awarded PhD, and seven students have submitted
their PhD theses. Three students were awarded MSc by Research, and two students have submitted
their Master’s theses under the supervision of our faculty.

Several conferences and workshops were organized by IMSc during 2016-2017. Some of these
are: 'Network Theory: Conceptual Advances and Practical Applications', 'Automatic Presentations
of Graphs and Numbers - A One day Workshop', 'Aspects of Gene and Cellular Regulation
(AOGCR2016)', 'BioCS16: Mini-meeting on the Computer Science / Biology interface’, '2nd IMSc
School on Quantum Information’, 'Plasticity and Failure in Disordered Materials' and 'Workshop on
Arithmetic Complexity'.

There were 55 lecture courses conducted at the Institute during the reporting period. Additionally,
3 lecture courses were given at Chennai Mathematical Institute for its National Undergraduate
Programme.

Nine off-campus conferences were organized by IMSc faculty during this period. These are:
'‘Advanced Instructional School In Analytic Number Theory', 'A conference on Arithmetic Geometry
and L-functions', 'Nurture 2016', 'Symposium on Algebraic Groups, TIMC-AMS Conference’,
'Recent Advances in Operator Theory and Operator Algebras', 'Seshadri Constant', 'Academies'
Lecture Workshop series', '9th Workshop on Methods for Modalities'.

We are proud to note the awards and honors bestowed on our faculty for their contributions.
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THE INSTITUTE OF MATHEMATICAL SCIENCES

Vijay Kodiyalam was elected “Fellow of the Indian Academy of Sciences”, for 2017, by the Indian
Academy of Sciences, Bangalore. D.S. Nagaraj was elected "Fellow of the Indian National Science
Academy". K.N. Raghavan was elected "Fellow of the National Academy of Sciences, Allahabad".
Gautam I. Menon was awarded “Outstanding Reviewer” Award - Reports on Progress in Physics
(2016), for 2017, by the Institute of Physics, UK. Areejit Samal was awarded "Max Planck Partner
Group", for 2016, by the Max Planck Society (MPG).

This report was compiled through the efforts of the IMSc Annual Report Committee comprising of
Drs. C. R. Subramanian, Shrihari Gopalakrishna, Pralay Chatterjee, Paul Pandian and Usha Devi.
I owe my gratitude to all of them.

June, 2017 V. Arvind
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1 The Institute

The Institute of Mathematical Sciences (IMSc), founded in 1962, is a national institution for
fundamental research in the mathematical and physical sciences.

The Institute is funded by the Department of Atomic Energy of the Government of India. Institute
members work primarily in the areas of Mathematics, Theoretical Computer Science, Theoretical
Physics and Computational Biology.

The Institute is governed by a Governing Board and an Executive Council. Academic personnel at
the Institute are grouped as Faculty, Post-Doctoral Fellows, Junior Research Fellows and Senior
Research Fellows. The academic programmes are ably supported by an administrative set-up.
The Director is assisted by the Faculty in academic matters and by the Registrar in financial and
administrative matters.

Out of a sanctioned strength of 61, at present 51 faculty members are in position. This year there
were 54 post-doctoral fellows from all over the world pursuing research at IMSc. In addition there
are about 60 scientific personnel at various levels working here on different projects. The number of
doctoral students (JRFs & SRFs) is 145 this year. The Institute has 40 members of non-academic staff
which include staff of Scientific, Administrative and Accounts.

IMSc has an outstanding scientific library, an excellent computing environment including a tera-flop
class cluster computer and a dedicated high-speed network. The Institute hosts several national and
international scientific / academic conferences / workshops and meetings every year.

This report briefly describes the programmes and activities of the Institute as well as its achievements
in the past year. More details are available in the detailed annual report.
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1.1 Governing Board

Thiru. K. P. Anbalagan, Hon’ble Minister for Higher Education, Government of Tamil Nadu, Fort
St. George, Chennai 600 009.

(Chairman)

Dr. Sekhar Basu, Chairman, Atomic Energy Commission & Secretary to Government of India,
Department of Atomic Energy, Anushakti Bhavan, CSM Marg, Mumbai 400 001.

(Vice-Chairman)

Prof. S. K. Joshi, Honorary Scientist Emeritus CSIR, Vikram Sarabhai Professor, National Physical
Laboratory, Dr. K. S. Krishnan Road, New Delhi 110 012.

(Member)

Prof. R. Balasubramanian, Former Director, The Institute of Mathematical Sciences, CIT Campus,
Taramani, Chennai 600 113.

(Special Invitee)

Prof. Mustansir Barma, Professor Emeritus, TIFR Center for interdisciplinary Science, 21,
Brindavan Colony, Osman Sagar Road, CBIT Post, Hyderabad.

(Member)

Prof. C. S. Seshadri, Director Emeritus, Chennai Mathematical Institute, Plot Nos. D19 & D20,
SIPCOT Information Technology Park, Padur Post, Siruseri-603 103, Kancheepuram District.

(Member)

Prof. Amitava Raychaudhuri, Sir Tarak Nath Palit Professor of Physics,University of Calcutta, 92,
Acharya Prafulla Chandra Road, Kolkata - 700 009.

(Member)
Vice Chancellor, University of Madras, Chennai 600 005.
(Member)

Prof. Sudhanshu Jha, 402, Vigyanshila, Juhu-Versova Link Road, Seven Bungalows, Andheri(W),
Mumbai 400 061.

(Member)
Joint Secretary(R&D), Department of Atomic Energy, CSM Marg, Mumbai 400 001.
(Member)

Shri. R.A. Rajeev, IAS, Joint Secretary (Finance) to Government of India, Department of Atomic
Energy, CSM Marg, Mumbai 400 001.

(Member)

Shri. A. Karthik, IAS, Secretary to Government, Secretariat, Higher Education Department,
Government of Tamil Nadu, Fort St. George, Chennai 600 0009.

(Member)

Prof. V. Arvind, Director, The Institute of Mathematical Sciences, CIT Campus, Taramani,
Chennai 600 113.

(Member Secretary)
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1.2 Executive Council

Prof. S. K. Joshi, Honorary Scientist Emeritus CSIR, Vikram Sarabhai Professor, National Physical
Laboratory, Dr. K. S. Krishnan Road, New Delhi 110 012.
(Chairman)

Prof. R. Balasubramanian, Former Director, The Institute of Mathematical Sciences, CIT Campus,
Taramani, Chennai 600 113.
(Special Invitee)

Prof. Mustansir Barma, Professor Emeritus, TIFR Center for Interdisciplinary Science, 21,
Brindavan Colony, Osman Sagar Road, CBIT Post, Hyderabad
(Member)

Prof. C. S. Seshadri, Director Emeritus, Chennai Mathematical Institute, Plot Nos. D19 & D20,
SIPCOT Information Technology Park, Padur Post, Siruseri-603 103.
(Member)

Prof. Amitava Raychaudhuri, Sir Tarak Nath Palit Professor of Physics, University of Calcutta, 92,
Acharya Prafulla Chandra Road, Kolkata 700 009.
(Member)

Joint Secretary (R&D) to Government of India, Department of Atomic Energy, CSM Marg, Mumbai
400 001.
(Member)

Shri. R.A. Rajeeyv, IAS, Joint Secretary (Finance) to Government of India, Department of Atomic
Energy, CSM Marg, Mumbai 400 001.

(Member)

Shri. A. Karthik, IAS, Secretary to Government, Secretariat, Higher Education Department,
Government of Tamil Nadu, Fort St. George, Chennai 600 0009.

(Member)

Prof. V. Arvind, Director, The Institute of Mathematical Sciences, CIT Campus, Taramani, Chennai
600 113.

(Member Secretary)
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1.2.1 Profiles of Governing Board and Executive Council Members

Thiru K. P. Anbalagan, Hon"ble Minister for Higher Education, Government of
Tamilnadu Chennai

(Chairman, Governing Board)

He was previously the Information Minister of Government of Tamil Nadu.

Dr. Sekhar Basu, Chairman, Atomic Energy Commission & Secretary to Govt. of

India, Department of Atomic Energy, CSM Marg, Mumbai

(Vice-Chairman, Governing Board)

Dr. Sekhar Basu, a renowned nuclear scientist, was the Director of Bhabha Atomic

Research Centre (BARC) before taking over as Chairman, Atomic Energy Commission
L A & Secretary Department of Atomic Energy, Govt. of India. Dr. Basu was awarded

“Padma Shri” by the Government of India in 2014.

Prof. S. K. Joshi, Honorary Scientist Emeritus, CSIR Vikram Sarabhai Professor,
National Physical Laboratory Dr. K.S. Krishnan Road New Delhi 110 012.
(Member, Governing Board) & (Chairman, Executive Council)

Prof. Joshi has held numerous important positions in the field of science in India,
including Director General CSIR, and Director, National Physical Laboratory. He is
member of several national and international academies, including the Indian National
Science Academy and the Third World Academy of Sciences. For his work in physics Prof. Joshi is
the recipient of numerous national and international awards, including the Won Watumull memorial
Prize and the Bhatnagar Prize. He is recipient of the “Padma Shri”” and the “Padma Bhushan” for his
contributions.

Prof. R. Balasubramanian, Former Director IMSc, Chennai

(Special Invitee, Governing Board & Executive Council)

Before moving to IMSc, Prof. Balasubramanian was a faculty member at TIFR Mumbai.
He was Director, IMSc during 2000-2014. Prof. Balasubramanian has received several
national and international awards for his research work in mathematics, including
the Bhatnagar prize and the “Chevalier de I'Ordre National du Merite” by French
Government. He is a member of several national and international science academies including
the INSA. For his contributions he received the “Padma Shri”, and the “Homi Bhabha life time
achievement” award.

Prof. Mustansir Barma, Professor Emeritus TIFR Centre for Interdisciplinary
Science, CBIT Post Hyderabad.

(Member, Governing Board & Executive Council)

Prof. Barma was a faculty member at TIFR Mumbai and was Director, TIFR Mumbai.
For his contributions to physics Prof. Barma has received numerous awards, including
the Bhatnagar prize and the “S.N. Bose Birth Centenary Award”. Prof. Barma is
member of many national and international science academies including the Indian National Science
Academy. For his contributions he was awarded “Padma Shri” by Government of India.
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Prof. C.S. Seshadri, Director Emeritus, Chennai Mathematical Institute, Siruseri,
g Kancheepuram
(Member, Governing Board & Executive Council)

Prof. Seshadri was formerly a faculty member at TIFR, Mumbai and IMSc, Chennai,
and he was Director, CMI. For his research contributions in mathematics he has
received numerous awards and distinctions. These include the Bhatnagar Prize and
the TWAS Science Prize. He is member of many science academies, both national and international.
He is a Fellow of the Royal Society. For his contributions he was awarded the “Padma Shri” and
“Padma Bhushan”.

Prof. Amitava Raychaudhuri, Professor Emeritus, University of Calcutta, Kolkata.
(Member, Governing Board & Executive Council)

Prof. Raychaudhuri has held numerous academic positions in India and abroad. He
was the “Sir Tarak Nath Palit Professor’ at Calcutta University, and he was Director
| HRI, Allahabad. For his research contributions in physics, Prof. Raychaudhuri has

received several awards, including the Bhatnagar Prize and the J.C. Bose fellowship.
He is member of several science academies, including the Indian National Science Academy. Prof.
Raychaudhuri was conferred the honour of International Alumnus of the Year by the University of
Maryland.

Prof. Sudhanshu Jha, 402, Vigyanshila, Juhu-Versova Link Road, Seven Bungalows,
Andheri (W) Mumbai.

(Member, Governing Board)

Prof. Sudhanshu Jha was faculty member at TIFR, Mumbai and is a former Director,
TIFR, Mumbai. For his contributions in physics, Prof. Jha has received many awards
including the Bhatnagar Prize and the S.N. Bose Medal. He is a member of several
national and international academies, including the Indian National Science Academy and the Third
World Academy of Sciences.

Shri R. A. Rajeev, IAS, Joint Secretary (Finance) Department of Atomic Energy
CSM Marg, Mumbai

(Member, Governing Board & Executive Council)

Principal Secretary, Environment Department, Government of Maharashtra
d| Principal Secretary (Reforms) Finance, Government of Maharashtra.

Director, Nuclear Power Corporation of India Limited. Independent Director, Indian
Rare Earths Limited.

Shri Karthik, IAS, Secretary to Government Secretariat, Higher Education Dept.,
Government of Tamilnadu, Chennai.

(Member, Governing Board & Executive Council)

Prof. V. Arvind, Director, and Professor "1", IMSc, Chennai

(Member Secretary, Governing Board & Executive Council)

Prof. V. Arvind was a faculty member at IIT, Madras and IIT, Delhi prior to joining
IMSc as a faculty member.

ANNUAL REPORT AND AUDITED STATEMENT OF ACCOUNTS 17
April 2016 - March 2017




TRT s bR

1.2.2 ¥ 2016-17 & k1T Ao 1 geaEsr Al

HPEAS HFRAHA THeaIHAT
. dY. T, AAEr
. A dlgar

= 3

. Tgel Feer (31, e faete)

. Aeniy oy (@317, ifaw )
. oo fsareAES, afta faae)
. AMaHd A (3, Shaa faame)

9999

Tradrerd giAfa

or. Jilae AT 3eT8T
o @ 3. gaAfore

. el g

Y. 3R] JHTE

or. drars RBeer

3l OicT Tifsae, deifeleh JRART TH (TEcTohiord)
Fogex, A3 va a7 wfafa

gl Orehr werr 3reger
Ot. dehcel IHA

. AT 3R

9t. &. Tel. JEdel

. GiSHaT qupEmdTere

. 3T aFe

gl Sil. geAOgH, d=ilareh e Tw (fEeH)

9. Arhd ARH

7. gga AT

1. HoRT STeTT

(g afafa TaXET afafa & §9 7 it s Hem)

18 qQIYe gfaes iR o g¥ifé @ faaro
3ol 2016 - W19 2017,

V' %



4

THE INSTITUTE OF MATHEMATICAL SCIENCES

1.2.2 Director’s Advisory Committee during the year 2016-17

Academic Programme Coordinators

Physics Dr. V. S. Nemani
Mathematics Dr. Anirban Mukhopadhyay
TCS Prof. Kamal Lodaya
HBNI Coordinators
Physics Prof. Rahul Sinha (Dean, Physical Sciences)
Prof. Sibasish Ghosh (Associate Dean, Physical Sciences)
Mathematics Prof. Vijay Kodiyalam (Dean, Mathematical Sciences)

Computational Biology Prof. Gautam Menon (Dean, Life Sciences)

JEST Coordinators
Prof. D. Indumathi
Prof. Pralay Chatterjee
Dr. Vikram Sharma

Library Committee

Prof. Gautam Menon Chair
Prof. C.R. Subramanian

Prof. Rahul Siddharthan

Prof. Amritanshu Prasad

Prof. Sitabhra Sinha

Dr. Paul Pandian, S/O 'F' (Library)

Computer, Media & Web Committee

Dr. Pinaki Chaudhuri Chair
Prof. Venkatesh Raman

Prof. Ronojoy Adhikari

Prof. K. N. Raghavan

Dr. Sushmita Venugopalan

Dr. Areejit Samal

Dr. G. Subramoniam, S/O 'F' (System)
Shri B. Raveendra Reddy, S/O 'F' (System)

Guest House Advisory Committee

Prof. Syed Raghib Hassan Chair
Prof. Pralay Chatterjee

Prof. V. Ravindran

Dr. Indrava Roy

Shri. S. Vishnu Prasad, Registrar

Hostel Faculty Counsellor Committee

Prof. Saket Saurabh

Dr. Indrava Roy

Dr. Manjari Bagchi

(This Committee will also serve as the Anti-Ragging Committee)
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Space Planning & Allocation Committee

Prof. V. Arvind

Prof. Indumathi

Prof. Pralay Chatterjee

Dr. C. M. Chandrashekar

Shri. S. Vishnu Prasad, Registrar

Chair

Institute Associates Programme Committee

Prof. V. Arvind

Prof. Venkatesh Raman
Prof. Sanoli Gun

Prof. Mukul Laad

Colloquium, Seminar
Physics

Mathematics

TCS

Annual Report Committee

Prof. C. R. Subramanian

Prof. S. Viswanath

Prof. Shrihari Gopalakrishna

Dr. Paul Pandian, S/O 'F' (Library)

National Science Day
Prof. K. N. Raghavan
Prof. V. Ravindran

Dr. Sayan Bhattacharya

Physics PDF Committee
Prof. V. Ravindran

Prof. Sitabhra Sinha

Prof. Mukul Laad

Prof. Sibasish Ghosh

Dr. Partha Mukhopadhyay
Prof. Shrihari Gopalakrishna

Maths PDF Committee
Prof. K. Srinivas
Prof. S. Viswanath

Chair

Dr. Ganesh Ramachandran
Prof. Jaya N. lyer
Dr. Sayan Bhattacharya

Chair

Chair

Gender Bias Redressal Committee

Prof. D. Indumathi

Prof. Rahul Siddharthan

Prof. Sanoli Gun

Smt. E. Gayatri(Accounts Officer)
Smt. V. Geetha(External Member)
Shri. S. Vishnu Prasad, Registrar

Refurbishment Committee
Prof. Syed Raghib Hassan
Prof. Saket Saurabh

Chair

Chair
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Dr. Anirban Mukhopadhyay

Shri. K. Chandrasekar, Ex-Chief Architect, IGCAR
Shri. S. Vishnu Prasad, Registrar

Shri. Sunder, S/O “C’ (Civil)

S. Mohan, S/O ‘E’ (Electrical)

Official Language Implementation Committee
Prof. Saket Saurabh Chair

Prof. Mukul Laad

Prof. Syed Raghib Hassan

Shri. S. Vishnu Prasad, Registrar

Right To Information Act (RTI)
Prof. Bala Sathiapalan Appellate Authority
Shri. S. Vishnu Prasad Public Information Officer

Tender Committee
Prof. Ramanujam Chair
Prof. Partha Sarathi Chakraborty

Summer Programme Committee

Prof. Sanoli Gun Mathematics

Dr. Pinaki Chaudhuri Physics

Dr. Vikram Sharma TCS

Approval Coordinators

Physics Prof. Sitabhra Sinha
Mathematics Prof. K. N. Raghavan
TCS Prof. Meena Mahajan
Computational Biology Prof. Gautam Menon

Grievance Redressal Committee

Prof. Amritanshu Prasad Chair
Prof. Parameswaran Sankaran

Prof. Partha Sarathi Chakraborty

Prof. Sujay Ashok

Housing & Up-Keep Committee

Prof. V. Ravindran Chair
Dr. Pinaki Chaudhuri

Dr. C. M. Chandrashekar

Shri S. Vishnu Prasad, Registrar

Smt. R. Indra, Administrative Officer

Events/OutReach Committee

Prof. Ramanujam Chair
Prof. K. N. Raghavan

Dr. Aregjit Samal

Dr. Ganesh Ramachandran

The Chair of a Committee may always co-opt any other member of IMSc when required.
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1.3 Faculty

Computational Biology
Menon, Gautam 1.
Siddharthan, Rahul

Mathematics
Chakraborty, Partha Sarathi
Gun, Sanoli

Kodiyalam, Vijay

Mohari, Anilesh

Nagaraj, D. S.

Prasad, Amritanshu

Roy, Indrava®

Srinivas, K.

Venugopalan, Sushmita®

Physics

Adhikari, Ronojoy
Chandrashekar, C. M.
Date, G.

Ghosh, Sibasish

Hassan, Syed Raghib
Kaul, R.

Menon, Gautam 1.
Nemani,Venkata Suryanarayana
Rama, S. Kalyana
Ravindran, V.
Sathiapalan, Balachandran
Siddharthan, Rahul

Sinha, Rahul

Sujay K, Ashok

Theoretical Computer Science
Arvind, V.

Lodaya, Kamal

Raman, Venkatesh

Saurabh, Saket

Sharma, Vikram
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Samal, Areejit
Sinha, Sitabhra

Chatterjee, Pralay

lyer, Jaya N.

Krishna, M.*

Mukhopadhyay, Anirban
Pancholi, Dishant Mayurbhai?
Raghavan, K. N.

Sankaran, P.

Sunder, V. S.

Viswanath, S.

Bagchi, Manjari
Chaudhuri, Pinaki
Digal, Sanatan
Gopalakrishna, Shrihari
Indumathi, D.

Laad, Mukul S.
Mukhopadhyay, Partha
Rajesh, Ravindran
Ramachandran, Ganesh
Ray, Purusattam
Shankar, R.

Sinha, Nita

Sinha, Sitabhra
Vemparala, Satyavani

Bhattacharya, Sayan®
Mahajan, Meena
Ramanujam, R.
Subramanian, C.R.

1.4 Honorary Senior Academic Members

Balasubramanian, R.
Rajasekaran, G.

1.5 Scientific Staff

Subramoniam, G.
Paul Pandian, M.
Usha Devi, P.
Maruthu Pandiyan, B.

Baskaran, G.
Simon, R.

Raveendra Reddy, B.
Mohan, S.
Sundar, M.

'Until 31.10.2016 2From 15.09.2016 °From 17.05.2016 “From 02.05.2016 °Until 07.02.2017
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1.6 Administrative & Accounts Staff members

Vishnu Prasad S.
Registrar

Gayatri E.

Accounts Officer
Indra R.
Administrative Officer
Amulraj, D.

Ashfack Ahmed, G.
Balakrishnan, J.
Geetha, M.
Janakiraman, J.
Johnson, P.
Munuswamy, N.
Otheeswaran Usha
Prafull Kumar
Parthiban, V.
Radhakrishnan, M. G.
Rajendran, C.
Ravichandran, N.
Rizwan Shariff, H.
Seenivasa Raghavan N.
Varadaraj, M.
Vidhya Lakshmi, M.

1.7 Project Staff

Archana Shukla
Babu, B.
Baskaran, R.
Gopinath, S.
Jayanthi, S.
Moorthy, E.
Muthukrishnan, M.
Padmanabhan, T.
Parijatham, S.M.
Prema, P.
Rajasekaran, N.
Ramesh, M.
Ravindran, A.
Shankaran, K.P.
Tamil Mani, M.
Vasudevan, T.V.

1.7.1 Project Staff [Non Academic]

Balachander M.
Hari Priya T. V.
Jayaraj V.
Karthikeyan B.S.
Krishna Balaji R.
Moovendan M.
Ramakrishnan S.
Revathi J.
Sinnakaruppan S.
Srinivasan G.
Vijay S.

Gayathri S.

Jahir Hussain M.
Jegannathan J.
Keerthana
Madhura Nithiya J.
Parthasarathi N.
Renga S.

Sadhana R.
Sivasubbu Raj B.
Srinithi Varsha S.

1.7.2 Project Staff [Scientific/Academic]

Abdul Majith

Amruta Sahoo
Chandan Maity
Gajendra Singh Badwal
Md. Izhar Ashraf
Sreejith R.P.

Saveetha H.

Tanmay Singal
Vandanashree M.
Vivek Ananth

Able E Alias

Archana Mishra
Chandrasekar Sundaram
Janaki Raghavan
Parveena Shamim A.
Snehal V Sambare
Shakthi N. Menon
Theerthagiri L.

Varuni Prabhakar

Harikrishnan B.
Jayakumar P.
Karthik M.
Kirubananth P
Mangala Pandi P.
Rajkumar S.
Rethinasamy D.
Sakthivel Murugan E.
Sivathanu Pillai
Vimalraj J.

Alfred Ajay Aureate R.
Arghya Mondal
Gayathri A.
Karthikeyan M.
Sriluckshmy P.V.
Surendra Singh Badwal
Soumya Easwaran
Thirusenthil R.

Vinod Kumar T.
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s a9 anirbanbose 376
3R dead T antonya 348
T HAR baleshk 275
[ECUGIKER bidyuts 375
FfHeT s Ted. karimilla 348
TEHUT Hgar lakshman 379
FAAT dalar mamtab 104
AR FAR neerajk 322
AR@eT IRy & nchary 379
foregAr Afeas nirupamam 274
Afea aaT rvarma 275
AT UTelhiad palcoux 102
e AR & senthikk 375
gAY . sumeshkpl 281
CONIMCECGINE] viswanadh 103
ST AgAT jaymehta 103
JYAY &1, a1 T prathamesh 382
fearentsT 31 divakaran 256
ffEerer o Akhi 256
farger @icer saurabhb 381
siifahr

fHSIT Tshadt abhijitc 270
faa T Amits 376
IR g aradhanas 270
3EAT gcar darghya 378
3far atedy arpitac 258
3Rfag @ aravinda 376
sifasha &sr avijitm 376
s RAeer debabratas 372
SOIAERT ST Tggell edellaquila 316
IMaa g goutam 272
gamalr Tl indrakshi 379
SAYTE, § jayaprasath 273
GIGG R nitinc 258
T3d AT gHTY vaibhavr 103
affcas . sasidevan 258
aiveT feareh sniyogi 378
AT & O sreerajtp 379
IEIGEIEEI zodin 381
LI bimladanu 102
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1.8 Post-Doctoral Fellows

Name

Computational Biology
Anupama Sharma
Varuni Prabhakar

Mathematics
Anirban Bose
Antony Selvam A.
Balesh Kumar
Bidyut Sanki
Karimilla Bi N.
Lakshman Mahto
Mamta Balodi
Neeraj Kumar
Narasimha Chary B
Nirupama Mallick
Rohit Varma
Sebastien Palcoux
Senthil Kumar K.
Sumesh K.

Kasi Viswanadham
Jay Mehta
Prathamesh T.V.H.
Divakaran D
Akhilesh P

Bipul Saurabh

Physics

Abhijit Chakraborty
Amit Sharma

Aradhana Singh

Arghya Dutta

Arpita Choudary
Aravinda S

Avijit Mishra

Debabrata Sinha
Eleonora Dell Aquila
Goutam Das

Indrakshi Raychowdhury
Jayaprasath, E.

Nitin Chandra

Rawoot Vaibhav Subhash
Sasidevan V.

Saurabh Niyogi

Sreeraj T. P.

Zodinmawia

Bimla

Userid

anupama
varuni

anirbanbose
antonya
baleshk
bidyuts
karimilla
lakshman
mamtab
neerajk
nchary
nirupamam
rvarma
palcoux
senthilkk
sumeshkpl
viswanadh
jaymehta
prathamesh
divakaran
akhi
saurabhb

abhijitc
amits
aradhanas
darghya
arpitac
aravinda
avijitm
debabratas
edellaquila
goutam
indrakshi
jayaprasath
nitinc
vaibhavr
sasidevan
sniyogi
sreerajtp
zodin
bimladanu

Tel. Ext.

377
308

376
348
275
375
348
379
104
322
379
274
275
102
375
281
103
103
382
256
256
381

270
376
270
378
258
376
376
372
316
272
379
273
258
103
258
378
379
381
102
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prasadvv
subhmaha
manikbanik
tbagarti
hbar
sganguli
georget

pallavij
pradeesha
ragukumar
tsmurthy
sureshdara
Krithikaraman

aagrawal
devanandt
cdeepika
jananir
riaghosh
reshmam
rakeshnetha
vivekananth

anishm
gakumar
avijitnath
biplabpaul
biswajyoti
ekatas
issanp
jyothsnaa
kamalakshya
keshabcb
krishanur
nabanitar
panarayanan
dpranendu
priyamvads
rekha
rupamk
rjayakumar
sandipande

380
377
322
104
308
105
375

105
105
348
275
278
380

189
108

108
274
193
191
108
108

241
239
190
190

114
114
119
237
121
112
187
236
239
240
242
121
194
181
238



Prasad V V

Subhash Chandra Mahapatra

Manik Banik
Trilochan Bagarti
Himadri Barman
Suman Ganguli
George Thomas

Theoretical Computer Science

Pallavi Jain
Pradeesha Ashok
Ragukumar P.
Srinivasa Murthy T

Suresh Dara V.V.P.R.V.B.

Krithika R

1.9 Ph.D. Students

Computational Biology

Ankit Agrawal
Devanand T.

Deepika Choubey
Janani R.

Ria Ghosh

Reshma M

Vadnala Rakesh Netha
Vivek Ananth R. P.
Vivek K

Mathematics

Anish Mallick

Arun G. Kumar

Avijit Nath

Biplab Paul
Biswajyoti Saha

Ekta Saha

Issan Patri

Jyothsnaa S.
Kamalakshya Mahatab
Keshab Chandra Bakshi
Krishanu Roy
Nabanita Roy
Narayanan P. A.
Pranendu Darbar
Priyamvad Srivastav
Rekha Biswal

Rupam Karmakar
Jayakumar R.
Sandipan de

prasadvv
subhmaha
manikbanik
tbagarti
hbar
sganguli
georget

pallavij
pradeesha
ragukumar
tsmurthy
sureshdara
Krithikaraman

aagrawal
devanandt
cdeepika
jananir
riaghosh
reshmam
rakeshnetha
vivekananth
vivekk

anishm
gakumar
avijitnath
biplabpaul
biswajyoti
ekatas
issanp
jyothsnaa
kamalakshya
keshabch
krishanur
nabanitar
panarayanan
dpranendu
priyamvads
rekha
rupamk
rjayakumar
sandipande

380
377
322
104
308
105
375

105
105
348
275
278
380

189
108
108
274
193
191
108
108

241
239
190
190
114
114
119
237
121
112
187
236
239
240
242
121
194
181
238
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feaaira diet digjoypaul 276
#Hrar s mitabanik 191
Fifcder a1q & S cgkbabu 280
ECIRCENl oornamitra 280
g g Heramwr mrigendra 277
3eAT ATeehet arghyas 241
sitfahr

A SrER abhra 116
HISAT FAR ATH abinashkn 242
3T AGAE ajaycs 189
3oy U, U, ajjathah 189
3THAT Tshadt amlanchak 193
HeAG IS anandb 186
3fehe erTefenT ankitdhanuka 189
3ifase aor kanirban 242
3ifrar Trshadf ankitac 238
3HeJUH T Td. anupam 241
TAdT Al el anvym 113
3RET foaara aritrab 241
3RET amr aritrasaha 241
3eA Afers marindam 184
3RS TOT HIET arnabps 194
I A aryam 193
I T, aryas 115
IRIAN &re ashutoshd 181
3Adle] HeT batanu 194
st & . bhargavaba 189
ATl dhargyal 237
RS AR TAsT dkmishra 189
¢§Id qIGeh dhruvpathak 189
earsteT #sal mdipanjan 184
Tehdrl ektaphys 113
[Tl AROT Il gunjan 118
SIS . AT jkmani 190
St dY. S jilmyo 191
FAS IS kamalt 274
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HYHCT IHA madhur 185
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Snehajit Misra

Sohan Lal Saini
Souvik Pal

Surajit Biswas

Uday Bhaskar Sharma
Gorapada Bera

Ujjal Das

Digjoy Paul

Mita Banik

Karthick Babu C G
Oorna Mitra
Mrigendra Singh Kushwaha
Arghya Sadhukan

Physics

Abhrajit Laskar
Abinash Kumar Nayak
Ajay Chandrashekar
Ajjath A.H.

Amlan Chakraborty
Anand Pathak
Ankit Dhanuka
Anirban Karan
Ankita Chakrabarti
Anupam A. H.
Anvy Moly Tom
Aritra Biswas
Aritra Saha
Arindam Mallick
Arnab Priya Saha
Arya Mitra

AryaS.

Ashutosh Dash
Atanu Bhatta
Bhargava B.A.
Dhargyal

Dheeraj Kumar Mishra
Dhruv Pathak
Dipanjan Mandal
Ekta

Gunjan Sharan Gola
Jesrael K. Mani
Jilmy P. Joy

Kamal Tripathi
Madhav Krishnan V.
Madhusudhan Raman
Minati Biswal

Nana Siddarth
Narayan Rana
Parthasarathi Dey

snehajitm
slsaini
souvikpal
surajitb
udaybs
gorapada
ujjaldas
digjoypaul
mitabanik
cgkbabu
oornamitra
mrigendra
arghyas

abhra
abinashkn
ajaycs
ajjathah
amlanchak
anandb
ankitdhanuka
kanirban
ankitac
anupam
anvym
aritrab
aritrasaha
marindam
arnabps
aryam
aryas
ashutoshd
batanu
bhargavaba
dhargyal
dkmishra
dhruvpathak
mdipanjan
ektaphys
gunjan
jkmani
jilmyo
kamalt
madhavkv
madhur
mbiswal
nanasid
rana
parthasd

236
187
239
240
239
276
277
276
191
280
280
277
241

116
242
189
189
193
186
189
242
238
241
113
241
241
184
194
193
115
181
194
189
237
189
189
184
113
118
190
191
274
122
185
107
189
185
187
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TATRr TAoit pinakib 236
9ol HGSI poojamukherjee 189
Iheel prafullao 183
FHeAT HAR UTeAT prasannakd 242
RITT IFHT prashanthr 182
gt INTT . prathikcj 192
9T HeTdell prathyushm 181
9dq o pritamsen 181
IS gelex prosenijit 190
qoTsh defail bpulak 189
Tadg &g raghvendra 189
T g rsingh 116
el A rathulnr 191
U Forarer rkunj 242
5T Tt ST renjan 111
&r a1 riasain 188
&gl HAR &g rksingh 119
#r I8 3. rtsenthil 189
AT HSA rusam 236
aifer 9@ sabiarshaikh 189
anTfae ashadt csagnik 184
arfgel sahilmd 189
oI HSA smandal 184
[AHIT Gt semantid 189
RAe] HITATNT shanuk 193
R I shibasisr 238
foreaT shreeT shilpakastha 185
et g shivanis 185
e I sroy 238
THS SR §h jahanur 113
HIFAAT ATEhT soumyasad 112
kg deoa sballav 237
Aacar . T4, srivatsans 106
A W3 shubankark 187
goirg Hgll sujoymahato 185
GGEREE tmitra 191
JAAT ASH tanmoyy 114
e 3tee taushif 194
IECUGIE] trishan 241
TN gor F@Sit tuhin 107
EEECECICH upayanb 241
JTOT [T varunsethi 113
fIeereay e, vigneshwarn 185
fIesTeaRoT &. vigneshwaran 185
IRAT =T grani 273
37qoT Tg akundu 189
T T varungupta 107
HIgFAG AsaR mshabbir 192
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Pinaki Banerjee
Pooja Mukherjee
Prafulla Oak

Prasanna Kumar Dhani

Prashanth Raman
Prathik Cherian J.
Prathyush Manchala
Pritam Sen
Prosenjit Haldar
Pulak Banerjee
Raghvendra Singh
Rajesh Singh
Rathul Nath

Ravi Kunjwal
Renjan Rajan John
Ria Sain

Rishu Kumar Singh
Thiru Senthil R.
Rusa Mandal
Sabiar Shaikh
Sagnik Chakraborty
Sahil

Sanjoy Mandal
Semanti Dutta
Shanu Karmakar
Shibasis Roy
Shilpa Kastha
Shivani Singh
Subadeep Roy

SK Jahanur Hoque
Soumya Sadhukan
Sourav Ballav
Srivatsa N. S.
Subhankar Khatua
Sujoy Mahato
Tanmay Mitra
Tanmoy Modak
Taushif Ahmed
Trisha Nath

Tuhin Subhra Mukherjee

Upayan Baul

Varun Sethi
Vigneshwar N.
Vigneshwaran K.
Garima Rani

Arpan Kundu

Varun Gupta
Mohammad Shabbir

pinakib

poojamukherjee

prafullao
prasannakd
prashanthr
prathikcj
prathyushm
pritamsen
prosenjit
bpulak
raghvendra
rsingh
rathulnr
rkunj

renjan
riasain
rksingh
rtsenthil
rusam
sabiarshaikh
csagnik
sahilmd
smandal
semantid
shanuk
shibasisr
shilpakastha
shivanis
sroy
jahanur
soumyasad
shallav
srivatsans
shubankark
sujoymahato
tmitra
tanmoyy
taushif
trishan

tuhin
upayanb
varunsethi
vigneshwarn
vigneshwaran
grani
akundu
varungupta
mshabbir

236
189
183
242
182
192
181
181
190
189
189
116
191
242
111
188
119
189
236
189
184
189
184
189
193
238
185
185
238
113
112
237
106
187
185
191
114
194
241
107
241
113
185
185
273
189
107
192
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asahu
abhranilc
aditid
ananthap
anujvt
anupbasil
barindam
ajacob
diptapriyam
gauravs
jayakrishnan
lawqueen
nirankab
pptale
thinniyam
ramitd
roohani
sanjukta
sankardeep
npswaroop
meesum

279
240
188
110
182
110
280
192
190
237
240

240
279
182
110
274
182
193
237
182
110



Theoretical Computer Science

Abhishek Sahu

Abhranil Chatterjee

Aditi Dudeja

Anantha Padmanabha M.S.
Anuj Vijay Tawari

Anup Basil Mathew
Arindam Biswas

Ashwin Jacob

Diptapriyo Majumdar
Gaurav Sood

Jayakrishnan M.

Joydeep Mukherjee
Lawqueen Kanesh

Niranka Banerjee
Prafullakumar Prabhakar Tale
Ramanathan Thinniyam Srinivasan
Ramit Das

Roohani Sharma

Sanjukta Roy

Sankar Deep Chakraborty
Swaroop N.P.

Syed Mohhammad Meesum

asahu
abhranilc
aditid
ananthap
anujvt
anupbasil
barindam
ajacob
diptapriyam
gauravs
jayakrishnan
lawqueen
nirankab
pptale
thinniyam
ramitd
roohani
sanjukta
sankardeep
npswaroop
meesum

279
240
188
110
182
110
280
192
190
237
240

240
279
182
110
274
182
193
237
182
110
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2. FEfAs afafafear aur A

2.1 s afafafeat
mmm@mw,mmemmma;
IFHUASAINT & FeAT § T HeRIT dor & 2 & 3uer &5 & qaue wd g1 e
M3 A Hd &7 § Afdse Soier @l gur FeEAe wdaredl # GE@Ra fRar S g1 59
TEA #H 39Tt TAAVAAT &Y ARAVAAT &7 & HTaR o1 &9 # gegafeyd fmar siar gl

2.1.1 FegeETe shafaseT

FoLAAST SAAfAAT HYAAST SId [IAGT HT &F Sifdeh Gl aUr AT & Ao,
AR, ITogerd 10Id, 93 T AT HOIAT H g1 FEUT H FeGeol iid fa=ileT FHg
T F vy 7 Fegeeea Shefaed, sa f&aae & dcad, Sta sifadr, gomd sha faam,
T a1 Asfer, Fegeree di¥er @ aur sifds &0 & H@6ftd g F 98 'R F
3o afadra Reeee g

2016-2017 # Siefell # 4 oG JehTRI EV

2.1.2 afoq

AT FHg HT T & &1 AT ¢ T TARATAAIT P Glaeneiers & A FEg Mt & e
TAgeg fohar a3 & sgd & HfETd §7 A gox A ST @I Q1 $ES S1G 3W FHE T B
A AT T § S adHT H ST & H I W W@ 8

2016-2017 # 22 W Sfelell # FHIRI §TI

o dgwfoig : oo Ao Toemst & fRwant e twma & e
“‘ASAIOHT” HHAT S S5 TAT I AMA g1 ASFIOT AT & HeqT
A & U AT HEROMIT HA @ wh SAAfY AV S gk dUr Geld H
gRea ASerfoig gt & garT faRelwor & g1 3nsuaATeEdr # 3eada fhu or
W ASEOd & deeElt A A swfAfa (sgue @l & g & figay)
Ao ¥ (Afera &1 @) dur R 316 Aed AR &

[err fFIifdgrad, 1. v, APRS, &. U, Tgad]

o dioiOrdir SRR ;A A 7E AT R W # sguel & v R we
a:gaamaarwmwﬁmaﬁrammammaﬁrmw
W@r—qﬁﬁaﬁaﬁaﬂﬁﬁmmﬁm%‘lwﬁwaﬁrm
3 fonar aford eifaehr aar 3= &t & &1 [3 3R, ). TH. AR

o ot waE : o W W IF FAEid Add AT SRt f FAMRA & 6T g1 aw
AT & Gl Hgeaqul &A1 F  Th g1 Ig F9h &9 4 01T &1 o9remer g v
mET3T dur S FI F$ @ F AT BT & [T Tesii]

o i sl : Al St $r FEcaT 8 AfEER sTRe & wee Reia
1 39 YR & TR HUN & FdicH ATl A il 7 3gd g &1 W IR A
oA, FACH YOl I THT Foll Yeld T gl 3T MR R fFeRomcAs: qar
refees FHe A & fav AR fear Srar § aur wred weeA @ aRyg w7 @
T Y W | N T GEN 8 FicH R A & ofgl Qe Afset d
qEAfas aTAT H eI 3T fafdsear & fow forar Srar g1 53 &89 & 39
YHE Y GeFAN R HT AHiEccd g1 FalcH &I o1 Soagrdl & ifdRerd, iy
yoferat &1 3readeT R ST g1 [wA. Fwon|
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2 Academic Activities and Programmes

2.1 Research Activities

Faculty members at IMSc carry out research in their areas of interests in a self-directed manner,
often in collaboration with doctoral students, post-doctoral fellows and researchers from elsewhere.
Research output is disseminated primarily as refereed journal articles as well as articles in conference
proceedings. The expertise available at the institute is organized below according to the areas of
specialization.

2.1.1 Computational Biology

Computational Biology: The field of computational biology lies at the intersection of biological
phenomena and measurements, physics, applied mathematics and large-scale computation. The
interests of the Computational Biology group at the Institute encompass computational genomics,
networks in biology, biophysics, systems biology, infectious disease modelling, computational
neuroscience and large-scale molecular dynamics simulations of biologically relevant phenomena.

[Gautam I. Menon, Rahul Siddharthan, Sitabhra Sinha, Areejit Samal]

In 2016-2017, 4 articles were published in journals.
2.1.2 Mathematics

The Mathematics group has wide ranging interests. These specializations are conveniently grouped
together under broad headings. A very brief description is provided followed by the names of faculty
members currently working in these areas.

In 2016-2017, 22 articles were published in journals.

 Algebra: Algebra is the study of the properties of mathematical structures involving “algebraic”
operations such as addition and multiplication. One of the main motivations to study algebraic
structures is to analyze geometric objects such as curves and surfaces via the algebra of functions
defined on them. Aspects of algebra being studied at IMSc involve algebraic geometry (study of
loci of solutions of polynomial equations), algebraic groups (groups of matrices), and the theory
of knots.

[Vijay Kodiyalam, D. S. Nagaraj, K. N. Raghavan.]

Algebraic Geometry: This branch of mathematics is a study of the solution set of a finite set
of polynomials in several variables. The total degrees of the polynomials and the number of
polynomials play an important role in determining the geometry of the solution set. This subject
has rich interactions with mathematical physics and other areas.

[Jaya lyer, D. S. Nagaraj]
Lie Groups: The theory of Lie groups deals with the groups of symmetries of continuous

mathematical objects. It is one of the most important areas of Mathematics. It is used widely in
almost all major branches in Mathematics and in many branches in Physics.

[Pralay Chatterjee]

Mathematical Physics: An important area of mathematical physics is the spectral theory of
Schrodinger operators. Such operators arise in describing the quantum mechanics of particles.
The spectrum of such an operator gives the possible energies of the quantum system. The
operators are considered both for deterministic as well as random potentials and the focus is on
obtaining the spectrum rigorously. Another area of study is the quantum spin chains, where the
ground state of various models is studied for its uniqueness. Another major question in the area
is the existence of a mass gap. In addition to these entropy of quantum dynamical systems is
studied. [M. Krishna]
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e Rgia : gear feid 750 &9 4 39 R & d@6fa § e gpfas deansit
& FHTIY # I &AW fAARd g 81 30 &F 1 T 3ag fhar oo,
aiFEay faeor gur safafa afga 1fva & 3= @it & gl

[3R. arergeHAvad, ¥, sifaaw, sfaste gErear, &t 4]

N AsafoT : 39 [AuT A 3eg & T I3ORAT ey Aew & egma &
&G F giofd fRar ST Fehel &1 ST YB3 FAcH I A 3 dlell FT FATAN
H I I & AT ded ~gAA GarT Y TS | 377eT $f1 Fg T fafdesr a3t
AT YO F 3 &7 o e igia ¥ afess ¥ & Tgeg ¢

[ Fif¥arew, 9. v, JeT, T aRf ToRadi]

ypAfafRy sfafy @ WAl & wh Jur 3ugdd FeraEar fBgid A 39
gfoedes IO & ICTTA & T H g §I § IRV fhar ST Fhdr g1 et
Fled F IFARAAT SAATT HIAG FET g1 Ig FART FI F-FATAIAT A HeATEG
T & $o A TR @1 Mg ¥ 56 Ay # e dsEriod fr afder &
3ahd SAMATT & TS A ARG e &1 997 g1 pafafaay safafa afoa fr
e emamt S Rfted wwgl, sfufdfeas @ s=aeafda 81 @§ ot
Sifadr & s s=Aefaa g [arat aReft =shadf, Sga =]

Co- O gyonfadl qur FARRAAT wilR®ar : 5@ /Ay § & f9avgd
mmﬁmwmamaﬁﬁﬁmamﬁmwﬁ#mmm
#maﬁrmﬁmm}ﬁ$mwﬁwwmw%mm%|
sm#wmﬁmwa:r&@r%@qamﬁmwmwwﬁ%ﬁmwﬁﬁﬁw
TiRsar RAgid & JdAldlcHs dAqT YhicHs AT $r Fererd Afet &1 g=aer
foRaT STar &1 [arfaerer A
frwaor Rgia : weF Ao @@ g § o Aifadr wafafa ar v avgai
% T H 3gd g & fawaer Bgid & et gl & IO # eI I Afgwrd
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e Number Theory: Number theory is concerned mainly with the way prime numbers are
distributed in the set of natural numbers. This area has rich interactions with many other branches
of mathematics including algebra, complex analysis and geometry. There are also applications to
cryptography.

[R. Balasubramanian, K. Srinivas, Anirban Mukhopadhyay, Sanoli Gun]

Operator algebras: This subject may loosely be described as the study of ‘infinite-dimensional
matrices’. It was introduced by von Neumann in order to address some problems arising from
guantum mechanics. Even today, it is intimately tied to various branches of physics as well as to
other areas of pure mathematics, such as knot theory.

[Vijay Kodiyalam, V. S. Sunder, Partha Sarathi Chakraborty]

» Non-commutative Geometry: Geometry can be loosely defined as the study of cycles and
their intersection properties in some suitable homology theory. Noncommutative geometry of
Alain Connes is no exception. It is the study of some special cycles in the unbounded picture
of Kasparov’s K-homology. This subject tries to extend the reach of differential geometry in
the setting of operator algebras. Noncommutative geometry interacts with various branches of
Mathematics like discrete groups, topology etc. It also interacts with mathematical physics.

[Partha Sarathi Chakraborty, Indrava Roy]

e C*-dynamical systems and non-commutative probability theory: The subject studies an
automorphism group action on C* algebras and its asymptotic behaviour of stationary states
with additional symmetries that arise naturally in a given mathematical or physical problems
of interest. It uses intuition of non-commutative probability theory and powerful methods of
functional analysis to study various ergodic properties of the automorphism group action.

[Anilesh Mohari]

Representation theory: Groups are algebraic structures that arise as symmetries of physical
or mathematical objects. Representation theory studies properties of abstract groups via their
matrix representations. Representation theory enables many group-theoretic problems to be
reduced to problems in matrix algebra, which is very well-understood.

[A. Prasad, K. N. Raghavan, P. Sankaran, S. Viswanath]

Topology: Topology may be described as geometry with or without a notion of distance. It aims
to study properties of these objects, of which curves and surfaces are well-known examples,
which are invariant under deformations. The subject has wide applications within mathematics
as well as in physics.

[P. Sankaran, Sushmita VVenugopalan, Dishant Pancholi]

2.1.3 Theoretical Physics

The Theoretical Physics group subsumes a very broad spectrum of specializations. These are
conveniently grouped under a smaller number of headings. A very brief description is provided
followed by the names of faculty members currently working in these areas.

In 2016-2017, 39 articles were published in journals and conference proceedings.

» High Energy Physics: Sub-nuclear constituents of nature and their properties is well summarized
by the Standard Model. This model describes the strong and electro-weak interactions. The
research involves both elaboration of the model as well as constructing theories that go beyond
it.

The following grouping refers to different aspects that are being pursued at IMSc.

— Particle Physics Phenomenology: The phenomenological aspects of physics at existing and
future colliders are studied with a view to test the Standard Model and seek possible signals of
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New Physics (or Physics beyond the Standard Model), a particular focus being data and results
currently coming out of the Large Hadron Collider (LHC) at CERN in Geneva

[Shrihari Gopalakrishna, V. Ravindran and Rahul Sinha]

Predictions of various scattering processes at colliders are being calculated using perturbative
QCD, which deals with the strong forces in the standard model. Quantum loop contributions
are being included to improve the accuracy of the predictions.

[D. Indumathi and V. Ravindran]

Several experiments worldwide are studying the physics of "beauty mesons” (B-physics) in
order to explain the observed CP-violation (the dominance of matter over antimatter). Such
studies are also important in the search for physics beyond the Standard Model.

[Rahul Sinha]

Neutrinos are very weakly interacting particles which have recently been found to possess a
mass. There is involvement in the national proposal to build a Indian Neutrino Observatory
(INO), and in global efforts using neutrino factories to elucidate the possibility of CP violation
in neutrinos, and determining the mass ordering. Theoretical studies of neutrino masses and
mixings are pursued.

[D. Indumathi, M.V.N. Murthy, Nita Sinha, G. Rajasekaran (Professor Emeritus)]

Most of the matter in the Universe is “dark”. Beyond the standard model candidates for this
dark matter are being investigated. Experiments are going-on world-wide to detect this dark
matter. IMSc group has interpreted the unexplained Kolar events seen in the Kolar experiments
50 years ago as due to dark matter particles.

[Shrihari Gopalakrishna, M. V. N. Murthy, G. Rajasekaran (Professor Emeritus)]
Non-Perturbative QCD: This deals with widely believed properties of strong forces such as

“color confinement”, “color superconductivity” and “chiral symmetry breaking”.
[Sanatan Digal]

Gravitational Physics: Einstein’s theory of gravity has a bearing on the theory of our cosmos
and also predicts exotic objects such as neutron stars and black holes. Rotating neutron stars
(pulsars) constitute important observational probes of the strong gravity regime. Astrophysics
of pulsars, classical general relativity and one of its quantum versions namely, loop quantum
gravity are pursued at IMSc. IMSc members are also interested in the theory and observations
of gravitational waves.

[Manjari Bagchi, Ghanashyam Date, Romesh Kaul]

Astrophysics: Astrophysics is in one sense an inter-disciplinary science, where the knowledge
in various other areas of physics including particle physics, gravitational physics, statistical
physics, etc can be tested and enhanced. IMSc has recently expanded its area of research in
astrophysics. Sofar only pulsar astrophysics isbeing pursued at IMSc. Inaddition to gravitational
physics, pulsars are also useful to understand the state of matter at extreme densities, evolution
of stars, properties of interstellar medium, etc. [Manjari Bagchi]

Quantum Field Theory: This provides a general theoretical framework for the quantum
theory of fields. Apart from the perturbative analyses of quantum field theories used in the
theory of scattering processes, their non-perturbative aspects are crucial for a more complete
understanding. There are many different types of quantum field theories such as Conformal
Field Theories, Topological Field Theories, Non-commutative Field Theories, Lattice Gauge
Theories etc.

[Sanatan Digal, Romesh Kaul]
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— String Theory: In the quest for a unified framework to understand and unify all interactions,
string theory is the leading candidate. At IMSc the focus has been on the loop variables approach,
dualities in string theory and supersymmetric gauge theory, the AdS/CFT correspondence,
brane physics including cosmology and black hole entropy.

[Sujay K. Ashok, S. Kalyana Rama, Partha Mukhopadhyay, Balachandran Sathiapalan,
Nemani V. Suryanarayana]

Condensed Matter Physics: Condensed matter physics deals with the understanding of the
diverse properties exhibited by the materials in nature; for example, the resistivity of materials
can vary over about 20 orders of magnitude depending on the material. Condensed matter
physics attempts to understand these behaviour in terms of simpler models which can then be
studied using a variety of theoretical and computational tools.

— High Temperature Superconductivity: At very low temperatures, several materials
undergo a transition into a superconducting state, in which an electrical current flows without
resistance. The properties of materials which superconduct at somewhat higher temperatures,
the hightemperature superconductors, is one of the most active areas of research today, since it
raises many theoretical questions of principle and has important implications for technology.
[Mukul Laad Gautam I. Menon, G. Baskaran (Raja Ramanna Fellow)]

— Correlated Electronic Systems, Magnetism and the Quantum Hall Effect: The interactions
between electrons is responsible for magnetism. Such interactions are key to several unusual
electronic states. Understanding this problem better would impact our understanding of a host
of recently discovered materials with unusual properties.

[R. Ganesh, Syed Raghib Hassan, Mukul Laad, A. K.Mishra, R. Shankar and G. Baskaran
(Raja Ramanna Fellow)]

— Electrochemistry, Chemisorption and Electron Transfer: Electrochemistry is the science
of the reactions that can take place at the interface of an electronic conductor (the electrode,
which can be a metal or a semiconductor including graphite) and an ionic conductor (the
electrolyte).

[A. K. Mishra]

— Soft Condensed Matter Physics:

Soft condensed matter refers to physical systems in which the energy scales required to
create sizeable deformations are comparable to temperature. Thus, such systems can exhibit a
remarkable variety of complex flow behaviour as well as equilibrium phases under relatively
modest perturbations. The physics of glasses is also an active area of research.

[Ronojoy Adhikari, Gautam I. Menon, Pinaki Chaudhuri, Satyavani Vemparala]

Statistical Mechanics: Statistical mechanics provides a foundation for thinking about the
collective behaviour of large numbers of interacting particles. The behaviour of systems out of
thermal equilibrium is of particular interest, featuring problems such as fracture in disordered
materials, hysteresis in magnets and surface growth, shock propagation in granular systems,
earthquake dynamics and stability of masonry wall. Given the generality of the approach of
statistical mechanics, it finds application in a huge range of fields, including study of phase
transition and critical phenomena, statistical physics of spin systems, disordered systems such as
percolation problem, spin glass and glass, statistical physics of surfaces and networks, granular
systems, statistical mechanics of fracture in materials and breakdown in threshold activated
systems, turbulence in liquids, the modeling of biological systems and even explaining socio-
economic distributions such as that of income or stock price fluctuations. Cold fermionic atoms
at unitarity and their equation of state leading to universal thermodynamics is a field of active
study in recent years.
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[Ronojoy Adhikari, Purusattam Ray, R. Rajesh, Gautam I. Menon, M. V. N. Murthy,
Sitabhra Sinha, Satyavani Vemparala]

* Non-linear Dynamics and Complex Systems: Nonlinear phenomena is ubiquitous in complex
systems all around us - e.g., from the cell to society - which are characterized by a large number
of interacting elements exhibiting emergence of surprising systems-level behavior that is absent
in any of its components. The richness of the collective behavior could come about either through
strong nonlinearity in the local dynamics of the elements and/or from the non-trivial topology
of the network connecting them. Nonlinear systems exhibit surprising and complex effects that
would never be anticipated by a scientist trained only in linear technigues. Prominent examples
of these include bifurcation, chaos, and solitons. Surprisingly, diverse non-linear dynamical
systems exhibit remarkably similar, sometimes even universal behaviour. Nonlinear science has
applications to a wide variety of fields, from mathematics, physics, biology, and chemistry, to
engineering, economics, and medicine.

[Sitabhra Sinha]

Quantum Physics: This is a grouping of areas not subsumed under the above headings and
contains the following specializations.

— Quantum Optics: Broadly, this area refers to the study of quantum states of light. At IMSc, the
focus in this area has been on specifically non-classical (quantum) aspects of radiation. Other
related interests are geometric phases, Wigner distribution functions for finite dimensional
Hilbert spaces etc.

[Sibasish Ghosh, R. Simon]

— Quantum Entanglement, Quantum Information Theory: Classical states have definite
attributes while quantum states can exist as "superpositions” and have non-classical
(probabilistic) attributes. This feature affects aspects of information science such as coding/
decoding, transmission, computing etc. Aspects of quantum information theory in the context
of finite dimensional as well as infinite dimensional quantum state spaces are being studied.

[V. Arvind, C. M. Chandrashekar, Sibasish Ghosh, R. Simon]

Interdisciplinary research: There is an ongoing effort, not belonging to any of the areas above,
of an interdisciplinary nature in such diverse areas like the study of indus script and seals,
historical monsoon shifts, modeling of tsunamis, movement of Himalayan glaciers, modeling
Indian musical instruments, etc.

[Ronojoy Adhikari, M V N Murthy, R Shankar, Sitabhra Sinha]

2.1.4 Theoretical Computer Science

Theoretical computer science is mainly concerned with the mathematical structure of computations
(as distinct from software development). Various aspects of computation are studied by the group at
IMSc. A very brief description of these specializations is provided followed by the names of faculty
members currently working in these areas.

In 2016-2017, 37 articles were published in journals and conference proceedings, and also a book
was authored.

 Algorithms and Data Structures: The main goal of this area is the design of efficient methods
for solving various computational problems and developing methods for analyzing their
performance in terms of the resources used (eg. time, space) and the quality of the solution.
It also involves developing means of storing information, with small space requirements, and
supporting efficient access and update operations. It also involves designing and analyzing
algorithms which are efficient on the average under some distributional assumptions over
input instances. Another important problem in this area is to develop algorithms for numerical
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computation minimizing error propagation. It also includes designing and analyzing ways to
quickly update a solution when the input undergoes a small local change, without building the
solution from scratch.

[V. Arvind, Sayan Bhattacharya, Meena Mahajan, Venkatesh Raman, Saket Saurabh,
Vikram Sharma, C. R. Subramanian]

Computational Complexity: Broadly speaking, computational complexity theory is the study
of bounds on resources such as time and space required for solving computational problems. The
theory aims at a classification of problems into various complexity classes defined by resource
bounds and seeks to separate them by proving lower bounds and upper bounds on resources
required by the problems.

[V. Arvind, Meena Mahajan]

Graph theory and Combinatorics: This area is the mathematical study of discrete objects with
applications to various branches of Computer Science. It uses tools from various branches of
mathematics such as probability theory, algebra, etc.

[Venkatesh Raman, Saket Saurabh, C. R. Subramanian]

Logic and Formal models of computation: This area is concerned with three main aspects:
developing and comparing different mathematical models of computation, developing and
analyzing different tools for logical reasoning as well as applying them to computational
processes and the connection between automata, Petri nets and algebras on the one hand and
logic and program expressions on the other.

[Kamal Lodaya, R. Ramanujam]

Game theory and security: With the advent of the worldwide web as a platform of computation,
traditional models of distributed systems are being re-examined, incorporating not only
co-operation but conflict as well. This brings in game theoretic considerations and information
security aspects, raising new questions of interest.

[R. Ramanujam]
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2.2 Teaching Programmes

An integral part of sustained research activity is training future generations of scientists and
mathematicians. At IMSc this is done by supervising postgraduate and doctoral level thesis
work. Motivated and bright students at the graduate and post-graduate level are selected
every year through a national level Joint Entrance Screening Test followed by an interview.
The selected students receive a fellowship throughout their tenure. They undergo one or
two years of course-work, followed by doctoral thesis work under the guidance of a faculty
member.

During 2016-2017, the student strength was 145 with 32 in Mathematics, 83 in Physics, 21
in Theoretical Computer Science, 9 in Biological Physics and Computational Biology.

25 PhD students obtained their doctoral degree and 3 students obtained their M.Sc., (by Re-
search) degree during this period. (See Section 2.3 “Degrees Awarded”, for list)

A total of 55 courses in all disciplines were taught at IMSc and 3 lecture courses for the un-
dergraduate programme of CMI, during 2016-2017.

Apart from this main training activity, IMSc also offers the opportunity of learning for a
few students during the summer vacation period. These students spend up to 6 weeks doing
projects with faculty members. The faculty also supervises short-term projects during other
periods. A total of 33 students availed these opportunities during 2016-2017.
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2.3 Degrees Awarded

2.3.1 Doctoral Degrees Awarded during 2016 - 2017

Mathematics

Name: Mallick, Anish

Thesis Title: Spectral multiplicity for random operators with projection valued randomness
Thesis Advisor: Maddaly, Krishna

University: HBNI

Name: Ravinder, B.

Thesis Title: On bases for local Weyl modules in type A
Thesis Advisor: Raghavan, K. N.

University: HBNI

Name: Saha, Biswajyoti

Thesis Title: On the analytic continuation of multiple Dirichlet series and their singularities
Thesis Advisor: Gun, S.

University: HBNI

Name: Saha, Ekata

Thesis Title: Arithmetic properties of generalised Euler-Briggs constants
Thesis Advisor: Gun, S.

University: HBNI

Name: Biswal, Rekha

Thesis Title: Demazure flags, Chebyshev polynomials and mock theta functions.
Thesis Advisor: Viswanath, Sankaran

University: HBNI

Name: Issan Patri

Thesis Title: On some group theoretic, ergodic theoretic and operator algebraic aspects of compact
quantum groups.

Thesis Advisor: Anilesh Mohari

University: HBNI

Name: Kamalakshya Mahatab

Thesis Title: Measure Theoretic aspects of error terms
Thesis Advisor: Anirban Mukhopadhyay

University: HBNI

Physics
Name: Kunjwal, Ravi
Thesis Title: Contextuality beyond the Kochen-Specker theorem

Thesis Advisor: Ghosh, Sibasish

University: HBNI

Name: Singal, Tanmay

Thesis Title: Some Problems in Quantum State Discrimination

Thesis Advisor: Ghosh, Sibasish

University: HBNI

Name: Nath, Trisha

Thesis Title: Phase behaviour and ordering in hard core lattice gas models
Thesis Advisor: Rajesh, R.

University: HBNI
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Name: Archana Mishra

Thesis Title: Study of interactions in the Hofstadter regime of the honeycomb lattice
Thesis Advisor: Syed R. Hassan

University: HBNI

Name: Tanmoy Modak

Thesis Title: Study of Spin, Parity and couplings of a bosonic resonance at colliders
Thesis Advisor: Rahul Sinha

University: HBNI

Name: Soumyadeep Bhattacharya

Thesis Title: Role of Topological Defects in Breaking and Enhancing Discrete Symmetries
Thesis Advisor: Purusattam Ray

Unive Degrrsity: HBNI

Name: Upayan Baul

Thesis Title: Influence of the presence of solutes on the structural and dynamical properties of lipid
membranes and water

Thesis Advisor: Satyavani Vemparala

University: HBNI

Name: Abhrajit Laskar

Thesis Title: Microhydrodynamics of driven and active filaments
Thesis Advisor: Ronojoy Adhikari

University: HBNI

Name: Subhadeep Roy

Thesis Title: Interplay of stress release range and disorder in fracture
Thesis Advisor: Purusattam Ray

University: HBNI

Name: P.V. Sriluckshmy

Thesis Title: A study of spin-liquids in the Kitaev-Hubbard and Kitaev-Heisenberg Models
Thesis Advisor: Syed R. Hassan

University: HBNI

Name: Taushif Ahmed

Thesis Title: QCD Radiative corrections to Higgs Physics
Thesis Advisor: V. Ravindran

University: HBNI

Name: Narayan Rana

Thesis Title: Perturbative QCD corrections to processes at the LHC
Thesis Advisor: V. Ravindran

University: HBNI

Name: Rohan Raghava Poojari

Thesis Title: Aspects of Holographic induced gravities
Thesis Advisor: Nemani Venkata Suryanarayana
University: HBNI

Theoretical Computer Science

Name: Kolay, Sudheshna

Thesis Title: Parameterized Complexity of Graph Partitioning and Geometric Covering
Thesis Advisor: Saurabh, Saket

University: HBNI
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Name: Rattan, Gaurav

Thesis Title: Some Geometrical and Vertex Partitioning Techniques for Graph Isomorphism
Thesis Advisor: Arvind, V.

University: HBNI

Name: Roy, Ashutosh

Thesis Title: Parameterized Algorithms for graph modification problems
Thesis Advisor: Saurabh, Saket

University: HBNI

Name: Shukla, Anil

Thesis Title: On Proof Complexity for Quantified Boolean Formulas
Thesis Advisor: Mahajan, Meena

University: HBNI

Name: Saurabh, Nitin

Thesis Title: Analysis of Algebraic Complexity Classes and Boolean Functions
Thesis Advisor: Mahajan, Meena

University: HBNI

2.3.2 Masters Degrees Awarded during 2016 - 2017

Physics

Name: Sen, Indrajit

Thesis Title: Violating the assumption of Measurement Independence in Quantum Foundations

Thesis Advisor: Ghosh, Sibasish
University: 11T-Madras (jointly supervised with Dr. Prabha Mandayam of 11T-M)

Theoretical Computer Science

Name: M, Jayakrishnan

Thesis Title: Data Structure Lower Bounds Using Communication Complexity
Thesis Advisor: Sharma, Vikram

University: HBNI

Name: Datta, Rajit

Thesis Title: Lines Determined by n points in the Euclidean Plane
Thesis Advisor: Sharma, Vikram

University: CMI

2.4 Summer Students

Every summer, a small number of students from various institutes/universities come to our institute
and work on some learning/research projects with some faculty member for a period of four to six
weeks. The following students visited the institute during Apr, 2016 - Mar, 2017.

Student Faculty
Mathematics

Philip, Aleena, Central university of Kerala Gun, S.

Kumar, Vinay, NIT Warangal Gun, S.

Srivastava, Vaibhava, Acharya Narendra Dev College Gun, S.

Santhosh, Giftson P., RIASM, Univ. of Madras Prasad, Amritanshu
Maliakal, Shruti, IISER, Mohali Raghavan, K. N.
Mukhija, Dikhsa, IISER, Mohali Raghavan, K. N.
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Kundu, Arnab, CMI

Deb, Bishal, CMI

Kazi, Ananyo, CMI

P. Subbulakshmi, Stella Maris College, Chennai
Physics

Rustagi, Varun, Delhi Technological University
Manohar, Aswin, Madras Christian College

Neogi, Arkalekha, ISER-Kolkata

Mubarak, Ahmad, Loyola College, Chennai
Venkataramanan, Koushik, Loyola College, Chennai
Sundaresan, Hari Krishnan, Loyola College, Chennai
Barua, Arnab, IIT Bombay

Goyal, Srashti, IISER, Kolkata

Gupta, Anubhav, 11ISER, Kolkata

Krishnan, Divya, Pondicherry Central University
Datta, Arya, IIT Guwahati

Theoretical Computer Science

Kush, Deepanshu, 1T Bombay
Chakraborty, Atlanta , 11Sc
Sahayaraj, Sanjana, SSN College of Engineering

Computational Biology

Mona, Kenitha, PSGR Krishnammal College for Women

Jayaram, Ashreya, Stella Maris College

2.5 Other Students

4

Raghavan, K. N.
Raghavan, K. N.
Raghavan, K. N.
Srinivas, K.

Bagchi, Manjari
Bagchi, Manjari
Ghosh, Sibasish
Ray, Purusattam
Ray, Purusattam
Ray, Purusattam
Sinha, Sitabhra
Sinha, Sitabhra
Sinha, Sitabhra
Sinha, Sitabhra
Sinha, Sitabhra

Mahajan, Meena
Mahajan, Meena
Ramanujam, R.

Menon, Gautam I.

Samal, Areegjit
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Students also do their projects under the supervision of our faculty during the academic year. The

following students visited the institute during Apr, 2016 - Mar, 2017.

Student

Mathematics

Sangale, Usha K, SRTM University, Nanded
Physics

Biswas, Tanmoy, IISER-Kolkata

Ramnath, Samyukta, BITS-Pilani Goa Campus
Theoretical Computer Science

Murali, Adithya, BITS Pilani, Hyderabad
Singh, Deeptanshu , IIT Roorkee

Computational Biology

Narasimhan, Roshani, Dhirubhai Ambani Inst. of Information and

Communication Tech.
Karthikeyan, M., Bharathidasan University
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Srinivas, K.

Ghosh, Sibasish
Sinha, Sitabhra

Lodaya, Kamal
Mahajan, Meena

Samal, Areejit
Samal, Areejit
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2.6 Publications

The list of publications follows the following conventions: firstly, names of (co)authors who are not
IMSc members are marked with a superscript ; secondly, the citation labels used for cross-referencing
with the research summary are constructed from the last name of the first IMSc author and finally the
list is ordered alphabetically according to the labels.

2.6.1 Computational Biology

Ankit Agrawal, Nirmalendu Ganai*, Surajit Sengupta* and Gautam I. Menon.
Chromatin as Active Matter.
J. Stat Mech, 2017, 014001, 2017.

Gagan Deep Jhingan*, Sangita Kumari*, Shilpa V. Jamwal*, Haroon Kalam*, Divya Arora*,
Neharika Jain*, Lakshmi Krishnakumaar, Areejit Samal, Kanury V. Rao*, Dhiraj Kumar*
and Vinay K. Nandicoori*.

Comparative proteomic analyses of virulent and clinical strains of Mycobacterium tuberculosis
identifies strain-specific patterns.

Journal of Biological Chemistry, 291, 14257-14273, 2016.

Kausalya Murthy*, Parul Sood*, Aparna Ashok*, T. V. Kumar, Gautam I. Menon and Sandhya
Koushika*.

Stationary Cargo act as Local Regulators of Transport in Neurons.

2016.

(Submitted).

Parul Sood*, Kausalya Murthy*, T. V. Kumar, Michael Nonet*, Gautam I. Menon and Sandhya

Koushika*.

Cargo crowding at actin-rich regions along axons causes local traffic jams in neurons.
2016.

(Submitted).

Areejit Samal, James P. Craig*, Samuel T. Coradetti*, J.P. Benz*, James A. Eddy*, Nathan D.
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In Graph-Theoretic Concepts in Computer Science - 42nd International Workshop, (WG 2016), Jun
2016.
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R. Krithika, Pranabendu Misra, Ashutosh Rai and Prafullkumar Tale.

Lossy kernels for graph contraction problems.

In Akash Lal, S. Akshay, Saket Saurabh and Sandeep Sen, editors, 36th IARCS Annual Conference
on Foundations of Software Technology and Theoretical Computer Science (FSTTCS 2016), page
23:1. Schloss Dagstuhl-Leibniz-Zentrum fuer Informatik, Dec 2016.

R. Krithika, Abhishek Sahu and Prafullkumar Tale.

Dynamic parameterized problems.

In Jiong Guo and Danny Hermelin, editors, 11th International Symposium on Parameterized and
Exact Computation (IPEC 2016), page 19:1. Schloss Dagstuhl-Leibniz-Zentrum fuer Informatik,
Feb 2017.

R. Krithika, Ashutosh Rai, Saket Saurabh and Prafullkumar Tale.

Parameterized and exact algorithms for class domination coloring.

In SOFSEM 2017: Theory and Practice of Computer Science: 43rd International Conference on
Current Trends in Theory and Practice of Computer Science, page 336. Springer International
Publishing, Jan 2017.

Andreas Krebs*, Kamal Lodaya, Paritosh Pandya* and Howard Straubing*.

Two-variable logic with a between predicate.

In 31st ACM/IEEE Symp. Logic in Computer Science, New York City, USA, pages 106-115. ACM/
IEEE, Jul 2016.

Kamal Lodaya and Paritosh Pandya*.
Deterministic temporal logics and interval constraints.
In Proc. 9th Workshop on Methods for Modalities, Kanpur, pages 23-40. EPTCS, Mar 2017.

Kamal Lodaya.

Logic as regular behaviour.

In D.G. Thomas, editor, Proc. Automata, graphs and logic. Narosa, 2017.
(Submitted).

Meena Mahajan and Anuj Tawari.

Sums of read-once formulas: How many summands suffice?

In A. S. Kulikov and G.J. Woeginger, editors, Proceedings: 11th International Computer Science
Symposium in Russia (CSR 2016), LNCS 9691, pages 266-279. Springer, Jun 2016.

Meena Mahajan and Nitin Saurabh.

Some complete and intermediate polynomials in algebraic complexity theory.

In A. S. Kulikov and G. J. Woeginger, editors, 11th International Computer Science Symposium in
Russia (CSR 2016), LNCS 9691, pages 251-265. Springer, Jun 2016.

Olaf Beyersdorff*, Leroy Chew*, Meena Mahajan and Anil Shukla.
Understanding cutting planes for QBFs.
In FSTTCS, LIPIcs Vol. 65, pages 40:1-40:15. LIPIcs, Dec 2016.

Anna Gal*, Jing-Tang Jang*, Nutan Limaye*, Meena Mahajan and Karteek Sreenivasaiah*.
Space-efficient approximations for subset sum.
ACM Transactions on Computation Theory, 8(4), 16:1-28, 2016.

Andreas Krebs*, Nutan Limaye*, Meena Mahajan and Karteek Sreenivasaiah*.
Small depth proof systems.

ACM Transactions on Computation Theory, 9(1), 2:1-2:26, 2016.

Andreas Krebs*, Meena Mahajan and Anil Shukla*.

Relating two width measures for resolution proofs.

In Electronic Colloquium on Computational Complexity. 2016.

(Preprint: ECCC TR16-164).
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Meena Mahajan, Raghavendra B. Rao* and Karteek Sreenivasaiah*.
Building above read-once polynomials: identity testing and hardness of representation.
Algorithmica (special issue for COCOON 2014), 76(4), 890-909, 2016.

Meena Mahajan and Nitin Saurabh.

Some complete and intermediate polynomials in algebraic complexity theory.
Theory of Computing Systems, pages dx.doi/10.1007/s00224-016-9740-y, 2016.
(To be published).

Akanksha Agrawal*, Daniel Lokshtanov*, Diptapriyo Majumdar, Amer Mouawad* and Saket
Saurabh.

Kernelization of cycle packing with relaxed disjointness constraints.

In Yuval Rabani loannis Chatzigiannakis, Michael Mitzenmacher and Davide Sangiorgi, editors,
43rd International Colloguium on Automata, Languages and Programming (ICALP 2016), page
26:1. Leibniz International Proceedings in Informatics, Jul 2016.

Diptapriyo Majumdar.

Structural parameterizations of feedback vertex set.

In Jiong Guo and Danny Hermelin, editors, 11th International Symposium of Parameterized and
Exact Computation (IPEC 2016), page 21:1. Leibniz International Proceedings in Informatics, Aug
2016.

Diptapriyo Majumdar, Rian Neogi*, Venkatesh Raman and Prafullkumar Tale.

Exact and parameterized algorithms for (k,i)-coloring.

In Daya Gaur and N. S. Narayanaswamy, editors, Algorithms and Discrete Applied Mathematics
(CALDAM 2017), page 281. Springer LNCS, Feb 2017.

Diptapriyo Majumdar, Venkatesh Raman and Saket Saurabh.

Polynomial kernels for vertex cover parameterized by small degree modulators.
Algorithmica, 2016.

(Submitted).

Syed M. Meesum.
Cyclic hypergraph degree sequences.
(Submitted).

Syed M. Meesum, Fahad Panolan*, Saket Saurabh and Meirav Zehavi*.
Rank vertex cover as a natural problem for algebraic compression.
(Submitted).

Fedor V. Fomin*, Daniel Lokshtanov*, Syed M. Meesum, Saket Saurabh and Meirav Zehavi*.
Matrix rigidity from the viewpoint of parameterized complexity.

In Heribert Vollmer and Brigitte Vallée, editors, 34th Symposium on Theoretical Aspects of Computer
Science, STACS 2017, page 32:1. Schloss Dagstuhl-Leibniz-Zentrum fuer Informatik, Mar 2017.

Syed M. Meesum and Saket Saurabh.
Rank reduction of oriented graphs by vertex and edge deletions.
(Submitted).

Abhiruk Lahiri*, Joydeep Mukherjee and C. R. Subramanian.
On approximating mis over b, -vpg graphs.

2016.

(Submitted).

Joydeep Mukherjee and C. R. Subramanian.
On approximating mis over b, b,-vpg graphs.
2016.

(Submitted).
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Anantha M. Padmanabha and R. Ramanujam.

Propositional term-modal logic: Decidability.

In van der Hoek Bonanno and Perea, editors, 12th Conference on Logic and the Foundations of
Game and Decision Theory. Maastricht University, Jul 2016.

Anantha M. Padmanabha and R. Ramanujam.

Model checking a logic over systems with regular sets of processes.

In Swarup Mohalik, editor, Developmental aspects of Intelligent Adaptive Systems, page 114.
Springer Lecture Notes in Computer Science, Feb 2017.

Swaroop N. Prabhakar and Vikram Sharma.

A lower bound for computing lagrange’s real root bound.

In Vladimir P. Gerdt, Wolfram Koepf, Werner M. Seiler and Evgenii V. Vorozhtsov, editors, Computer
Algebra in Scientific Computing - 18th International Workshop, CASC 2016, Bucharest, Romania,
September 19-23, 2016, Proceedings, page 444. Springer, Aug 2016.

Swaroop N. Prabhakar and Vikram Sharma.

Improved bounds on absolute positiveness of multivariate polynomials.

In International Symposium on Symbolic and Algebraic Computation, ISSAC 2017, Jan 2017.
(Submitted).

R. Ramanujam and S. Sheerazuddin®*.
Realizable temporal logics for web service choreography.
Journal of Logic and Algebraic Methods in Programming, 85(5), 759, 2016.

Dishant Goyal*, Varunkumar Jayapaul* and Venkatesh Raman.

Elusiveness of finding degrees.

In Gaur and Narayanaswamy, editors, Proceedings of the International Conference on Algorithms
and Discrete Applied Mathematics (CALDAM), page 242. Springer, Feb 2017.

Amer E. Mouawad*, Naomi Nishimura*, Venkatesh Raman, Narges Simjour* and Akira
Suzuki*.

On the parameterized complexity of reconfiguration problems.

Algorithmica, 78(1), 274, 2017.

Niranka Banerjee, Sankardeep Chakraborty, Venkatesh Raman and Srinivasa Rao Satti*.
Improved space efficient linear time algorithms for BFS, DFS and applications.
(Submitted.)

Sankardeep Chakraborty, Seungbum Jo* and Srinivasa Rao Satti*.
Improved space-efficient linear time algorithms for some classical graph problems.
In 15th Cologne Twente Workshop on Graphs and Combinatorial Optimization (CTW), 2017.

Sankardeep Chakraborty and Srinivasa Rao Satti*.

Space-Efficient Algorithms for Maximum Cardinality Search, Stack BFS, Queue BFS and
Applications.

(Submitted.)

Ruben Becker*, Michael Sagraloff*, Vikram Sharma, Juan Xu* and Chee Yap*.

Complexity analysis of root clustering for a complex polynomial.

In Eugene V. Zima Sergei A. Abramov and Xiao-Shan Gao, editors, Proceedings of the ACM on
International Symposium on Symbolic and Algebraic Computation, ISSAC 2016, Waterloo, ON,
Canada, July 19-22, 2016, page 71. ACM, Jul 2016.

Prashant Batra* and Vikram Sharma.
Near optimal subdivision algorithms for real root isolation.
Journal of Symbolic Computation, 2016.
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(To be published).

Vikram Sharma and Chee K. Yap*.
Robust geometric computation.
In Ming-Yang Kao, editor, Encyclopedia of Algorithms, page 1860. Springer, 2016.

Vikram Sharma and Chee K. Yap*.

Robust geometric computation.

In Joseph O’Rourke Jacob E. Goodman and Csaba D. Tth, editors, Handbook of Discrete and
Computational Geometry. CRC Press LLC, 2017.

(Submitted).

Can Baskent*, Larry Moss* and R. Ramanujam, editors.
Rohit Parikh on Logic, Language and Society, volume 11 of Outstanding Contributions to Logic.
Springer International Publishing, Heidelberg, Germany, 2017.
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dod T dJed || FEAWT: oo 14 = (3mecform, snfear, e, Soel, #IRd, scol,
ST, R, diels, &, Feafaar, faeeids, dsaw, 3R guan) @ 371 sifawfag

qQIYe gfaes iR o g¥ifé @ faaro
3ol 2016 - W19 2017,

V' %



4

THE INSTITUTE OF MATHEMATICAL SCIENCES

2.7 Collaborative Projects

Institute members are also involved in joint projects with colleagues from other national and
international institutes. The following projects are ongoing:

Algorithms and Complexity of Algebraic problems: The focus of this project is on
algorithms and complexity theoretic questions for algebraic problems; more specifically, on
identity testing problems, arithmetic circuit lower bounds, and isomorphism problems.

The project is funded by the Indo Max Planck Centre for Computer Sciences (IMPECS). The
principal investigators include V Arvind and Meena Mahajan from IMSc, and Markus Blaser
from Saarland University, Germany, and B V Raghavendra Rao (formerly IMSc., later at
Saarland University) from I1T-M and runs for a duration of 5 years beginning April 2011.

India-based Neutrino Observatory: During this year INO reached an important stage. The
project which had its birth at IMSc exactly 15 years ago in January 2000 got the full approval
of the Government of India in January 2015. We have travelled quite far but have many more
miles to go.

DINO (Darkmatter at INO) : A multi-institutional collaborative project for the detection
of Dark Matter has been initiated. The first meeting on this proposal was held on 24 August
2011 at TIFR, Mumbai and in the second meeting held at SINP, Kolkata, on 23-24 Dec 2011,
the project has been given a more concrete form. Since the big Dark Matter detector will be
mounted in the INO Cavern, it is to be called DINO (Darkmatter at INO). A MicroDINO
to establish the technological feasibilty and a MiniDINO which will be internationally
competetive have also been planned. From IMSc, M.V.N. Murthy and G. Rajasekaran are
participating in this project.

Provably Efficient Pre-processing Algorithms : This is a joint project with IMSc and Max
Planck Institute for Informatik in Germany. The aim of the project is to design new lower
and upper bounds for kernelization complexity of parameterized problems. This project is
funded by Indo MaxPlanck Center for Computer Science(IMPECS). Venkatesh Raman and
Saket Saurabh from IMSc are the Indian investigators in the project.

From the German side, the investigators are Kurt Mehlhorn, Jiong Guo and Ondra Suchy.

Exact Geometry Computation: The focus of this project was to devise exact algorithms
for nonlinear problems in computational geometry, such as finding roots of polynomials and
analytic functions, isotopic approximation of curves. The project is funded by the Indo Max
Planck Centre for Computer Sciences (IMPECS). The principal investigator from the Indian
side is Vikram Sharma, and from the German side Michael Sagraloff.

Electron Transport along Monoatomic Electrochemical Wire and chains: A DST-
DAAD project on Electron Transport along Monoatomic Electrochemical Wire and chains,
involving IMSc and University of Ulm, Germany. A.K. Mishra and Vallan Bruno Cruz are
the project members from Indian side and Prof. W. Schmickler and Ms. Sonja Bartenschlager
are German participants.

Belle & Belle Il Collaboration: BELLE is an international collaboration of 371 physicists
from 14 countries (Australia, Austria, China, Germany, India, Italy, Japan, Korea, Poland,
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Russia, Slovenia, Switzerland, Taiwan, and USA ) and 60 institutions that are invovled
in research pertaining to matterantimatter differences and the study of other phenomenon
accessible at the KEK-B collider operated by High Energy Accelerator Research Organization
in Tsukuba, Japan. Rahul Sinha of IMSc was invited to join the Belle collaboration and is
a member of Belle since July 2008. Belle Il is a new collaboration for the upgraded facility
which is under construction.

Decongesting India’s Transportation Network

ITRA-Media Lab Asia Project on De-congesting Indias transportation networks using mobile
devices. The project envisages the use of mobile phones to estimate congestion and traffic
patterns on urban roads. Based on the congestion metrics thus obtained, the project aims to
develop algorithms and tools for traffic planning and management, using the mobile phone
as a service platform. The proposed solution strategy consists of two distinct focus areas.
The first focus area deals with the problem of estimating mobile phone densities to measure
prevailing congestion and traffic patterns. The second focus area involves developing
algorithms for traffic routing, control and prediction, based on the estimated congestion. The
proposed work has enormous potential for applications, such as dynamic route planning,
peak hour rush control, routing of emergency vehicles to and from disaster affected areas,
evacuation planning, and traffic prediction. In addition, this work is expected to shed new
conceptual insights into the general problem of control of complex networks with strategic
agents, by bringing together ideas from several technical disciplines.

2.8 Scientific Meetings and Visitor Program

The academic members of the Institute typically participate extensively in a large number of national
and international scientific meetings.

An important aspect of research is interaction with peers. IMSc makes it possible for Scientific
community of the Country by organising national and international scientific meetings. The Institute
contributes towards such activities either by sponsoring them fully or partially. In this year, the
following conferences were organized or co-sponsored by the Institute.

Discussion Meeting on New Scientific Approaches to Understanding the Indus Valley
Phenomenon

Network Theory: Conceptual Advances and Practical Applications

Automatic Presentations of Graphs and Numbers A One Day Workshop

Aspects of Gene and Cellular Regulation (AOGCR2016)

BioCS16: Mini-meeting on the computer science/biology interface

2nd IMSc School on Quantum Information

Plasticity and Failure in Disordered Materials

Workshop on Arithmetic Complexity

Advanced Instructional School in Analytic Number Theory

A Conference on Arithmetic Geometry and L-functions

Nurture 2016 : Winter School in Mathematics to the memory of Dr. Subramiah Minakshi
Sundaram (SMS)

Symposium on Algebraic Groups, TIMC-AMS Conference

Recent Advances in Operator Theory and Operator Algebras
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- Workshop on Seshadri Constant

- Science Academies Lecture Workshop on Algebra & Analysis

- 9th Workshop on Methods for Modalities
The annual activities included the following:

- Annual K.S. Krishnan Meeting on Quantum Matter and Quantum Entanglement

- Subhashis Nag Memorial Endowment Lecture

- IMSc Open Day (formerly known as National Science Day)

- Institute Seminar Week
Institute members and visitors discuss their work during weekly seminars. During 2016-2017 around
309 such seminars were held at IMSc.
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2.8.1 Outreach

Apart from engaging in high quality research and training activities, the Institute also recognizes its
responsibility towards enhancing its interactions with academic colleagues in the university system.
Currently, this occurs through two programs:

- Associateship program: The Institute has established short-term associateships in
Mathematics, Theoretical Physics and Theoretical Computer Science to enable teachers from
colleges and universities to work at the institute. The programme is envisaged to develop
interaction between the members of the faculty of the institute and scientists in the university
system. Under this programme, an associate can visit the institute once or twice a year, up to
a total of 90 days per year, with each visit lasting a minimum of three weeks. The tenure of an
associate is for a period of three years and (s)he is expected to visit the institute at least twice
during this period.

During 2016-2017, 7 associates visited the Institute.

The institute will bear the expenses of round-trip travel (by rail) from the Associate's normal
place of work to Chennai and will also pay a daily allowance to cover local expenses at
Chennai. During their stay at Chennai, Associates will be accommodated in the institute
Guest House. Associates who visited the institute during the period 01.04.16 to 31.03.17 are:

Aritra Banik

Assistant Professor, 11T Jodhpur

9.12.16 - 18.12.16

Bikash Chandra Paul

Professor, North Bengal University, Siliguri
13.6.16 - 10.12.16

Gopal Chandra Shit

Jadavpur University, Kolkata

22516 - 7.1.17

Md. Mehedi Kalam

Professor of Physics, Aliah University, Kolkata
2.10.16 - 17.10.16

K. Reji Kumar

Assistant Professor, N.S.S.College, Kerala
11.4.16 - 26.5.16

Saibal Ray

Associate Professor, Government College of Engineering Ceramic Technology, Kolkata
3.5.16 - 6.11.16

Sk.Monowar Hossein

Associate Professor,Aliah University, Kolkata
23.5.16 - 17.10.16
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- Science Popularization: The Institute organizes Popular Science Lectures from time to time
to keep the public informed as well as to enthuse the younger generation. IMSc outreach
activities include a range of workshops and programs that bring students and teachers into
direct contact with research scientists. Throughout the year, many eminent researchers and
educators who visit our campus also give public lectures on various topics. One of our most
recent outreach initiatives, "Science at the Sabha", is an annual event for the general public
featuring talks on current scientific research.

Many IMSc members also give talks in schools, colleges, clubs etc in their individual
capacities. In this year, the following conferences were organized by the Institute, towards
outreach activities.

*

Enriching Collegiate Education (TEW 2016): Workshop for Mathematics teachers of
arts & science colleges

A one week lecture programme for mathematics teachers of arts and science colleges
was held at IMSc during 23-28 May, 2016. This event was funded by NCM and
cosponsored by IMSc. About 60 teachers participated in this programme.

Teachers Enrichment Workshop: Algebra and Analysis, May 2016
This was one of the NCM sponsored workshops for teachers.
A report with related links is available at http://www.imsc.res.in/ knr/past/tewmay16/

Teachers Enrichment Workshop: Complex Analysis, Laplace transform and Vector
Calculus, November, 2016

A workshop for Mathematics teachers from Engineering Colleges co-funded by
National Centre for Mathematics (NCM). Topics covered in this years TEW were:
Complex Analysis, (Sushmita Venugopalan), Laplace transform (Indrava Roy) and
Vector Calculus (P. Sankaran). (IMSc Organizers: P Sankaran and K. Srinivas)

Enriching Collegiate Education (TEW2016): Workshop for Mathematics teachers of
engineering colleges

A one week lecture programme for teachers of engineering colleges in and around
Chennai was held at IMSc during 21-26 November, 2016. About 60 teachers
participated in this programme. This programme was financially supported by NCM
and co-sponsored by IMSc. A link to the programme is available at https://www.
atmschools.org/2016/tew/wmtec

Enriching Mathematics Education 2016: Mathematics workshop for school teachers

Workshop for school teachers. The aim was to bring research mathematicians and
school teachers together in an effort to enrich mathematics education in schools.
Activities included lectures on school level mathematics from alternate perspectives,
talks on pedagogy, and discussions related to the teaching and learning of mathematics.

CSPathshala Teachers Workshop

The Association for Computing Machinery (ACM) India has started an education
initiative, CSpathshala, to promote the teaching of computing as a science in schools.
CSpathshala brings a modern computing curriculum to Indian schools. CSpathshala,
will be rolling out a pilot project to teach computing as a science in Chennai schools
for grades 1-8, for the academic year 2017-18. The initiative will train teachers on a
new Computer Science curriculum, provide teaching aids - detailed lesson plans, notes
and activity sheets. A pilot project for 15 schools using the new curriculum is already
underway in Pune. On 18th November, 2016 this workshop was organized at IMsc by
\enkatesh Raman, IMSc.

ANNUAL REPORT AND AUDITED STATEMENT OF ACCOUNTS 99
April 2016 - March 2017




TRT s bR

' 100

< ATATHTE & fAT BlesthIT HRTAT

hlesEhd Teh AT HISHIERT ¢ o TR Fr T efic qur o & 38+ har o
FhaT g1 30 ToAlos favafdeared & A Yo dur 9H Egacdshl cary fasnfdd
fohar TRT| 39 T T & TTEl B Blesthld fAART el dUT Fagdeh HGHIEDHII
Teh FHAE & AT el & fIv A0l favg & SRk F o6& ) ImsuATaEd & ael
& NE-9H & Thell & IS & fAU 19 dG9, 2016 & affeeng f&awe o &
Y AT Teh BlesT-hId HRIATE HT AT [hAT| (FTANSTAhdT : FSUEAH TH T
geufl dI)

< AT TUT HIFC FEATIHT & AT HIR—RATAT

et 3 Togt & v aIfold &1 3rerer-3releT HTURUMST A FHS & AU wve &
3YIRET & dlich X FEATIHT & [T TH FRIRACT| ST FRAATAT H gUS-31TH HIFe AT
dqAT 3T ST & FAEIH F FS NOICT HIURONIT F TASA & dlh MfAST &1 g
SIS JMSTATHAT F 3R] JHIG dUT Feoll o, IMSTHATHAT earT 20 Siefadl 2017
HI AT AT TS|

< Ay Afgen Raw aur wreht aifdwEt ¢q fae F Afgaw

IRUE Afgen aw qur e 7 aifoswd @g7d T q@mr 11 wad 2017 &t
IANfST RaT ST g1 3msTATEE A 0T vd A @ aifosnt & for e e
FHH & IR Fa 38 sRiEA F Afger daae 3 e U, sRaT Afgar
AT T SUCATRIGT I GehIRl STell AT HRIX & &I H IFEUA R Al ol &
[T AT H| (ISRl : HoRT SR g2 geoft o)

< faeeremmen

AT HTHEUTARATIHT T Teh EF § S Thel H AT 1 THRA HE TUT ANROT
mﬁanﬁﬁﬁglawa&rﬁww@%ammwwasmﬂ
WWHWWWW%W&%W*MWWMN
vedle & ATETH U §1S Thel o AT T oeg & @I “5ed U RIS a7 A
FIIRATAT FT TSI I I & I3TSTHATHHT A SoIahT 3TANSTT doeAs & fhar d2ar 9 & 12
STefadl, 2017 & SR Thell H JUAA I TGEAT HN| (3Tl : IR, AATTSTH)

< T # o

RS
°

g ¥ & fau, a0dy faae 8, dets A 30 FHA @ RS 26 Ha,
2017 1 framl @A ardi3i 1 ve guer W Swdh Faoh smseda guensit # vw
mmﬁlﬁmﬁmwmmﬁﬁﬁmmw
ﬁm?rsqm%rrﬁlaml gerdd [eam AT H3e € & Tl e AT Q SEAS
WEFI‘UTW Waﬁwaﬁr@aﬁ%wﬁmw FSUTEATHT TUT 3AT AHSSOA o
aﬂgaarwamawﬁa:mmaﬁmwm#sﬁwa?mﬁam
TR dafeRaT| Wrmﬁmaﬁwmﬁmsﬁmmﬁmﬁém%
¥ ET B AP B F1 GAE BT AT BT AT Nt F A B I S 3
Fefeies IREeer & ufa €A diger a1 S f9Rd #F 9ed W gl TSI T IHIGHT
FIfta 9l & U MR A @A & T 3TET § R 9N, 3§ FIEH F SR Tg
ﬁ?qv'_of 37T 9T I G Aig %g o : The Hindu article: http://www.thehindu.com/todays-
paper/tp features/tp-metroplus/science-atthe- sabha/article1 7345021 .eceSH FHH H fAaRoT
http://www.imsc.reUH.in/triveni/dX 3TeleY g

T gde 2016

TEIWT 7 21 3/FcaR 2016 & Fam X dr Xl & fac@fiat & fow afva &1 & G
‘g 9fic 2016” 1 IS T AT Aeet$ F IH-UH F AT Fpell & oImem
200 BMET & 3§ HAHA H GohoT HET gl 3 Glawnlial @ dedw fae@r qur
TRcdIg AW & IR H STelal &1 HTER Tl fhar Irm|

qQIYe gfaes iR o g¥ifé @ faaro

3ol 2016 - W19 2017,

V' %



4

THE INSTITUTE OF MATHEMATICAL SCIENCES

Foldscope Workshop for TNSF

A Foldscope is simple microscope that can be assembled from a sheet of paper and a
lens. It was developed by Manu Prakash and Jim Cybulski at Stanford University. They
are now involved in a world wide program to distribute Foldscopes to school children
and create a community of young microscopers. IMSc has organized a 'Foldscope
workshop', along with Tamil Nadu Science Forum on 19th November 2016, for school
teachers from in and around the city. (Organizers: Krishnaswamy S and Varuni P)

Mathematics and Craft Teachers Workshop

A teachers workshop on how craft can be used to understand different concepts in
Mathematics for various age groups. The workshop included hands-on Craft sessions
as well as ways to understand some Mathematical concepts through these Crafts. The
workshop was organised on 20th January 2017 at IMSc by Amritanshu Prasad and
Varuni P, IMSc.

International Day of Women and Girls in Science for school girls

International Day of Women and Girls in Science is observed on 11th February, 2017,
by the United Nations. IMSc hosted a one day event for girl students on Mathematics
and Science. The program had talks by women scientists, focused on achievements of
Indian women scientists and had discussions with the graduate students on research
as career. About 100 girls from classes VIII to XII standard have attended. (IMSc
Organizers: Manjari Bagchi and Varuni P)

VIGYANshaala

VIGYANshaala is a team of researchers who have been involved in science
communication and popularization in schools. They have been travelling across the
country conducting workshops called "It's a Materials World" targeting high school
students through innovative demonstrations that communicate complex scientific
phenomena from polymer self-assembly and entropy to interference and diffraction.
IMSc hosted them in Chennai and arranged for sessions in schools in the surrounding
areas during 9th-12th January, 2017. (IMSc Organizer: R. Ramanujam)

Science at the Sabha

For the second year, the Institute of Mathematical Sciences, Chennai, hosted this event,
on 26th February 2017. It comprised of a series of talks that play an integral part in their
Triveni Outreach Series. The lectures covered a vast section of fundamental research
taking place in the mathematical and physical sciences. Yashwant Guptas Reaching
out to the Stars has explored star-gazing, touring the universe through an astronomical
medium. Meanwhile, S Krishnaswamy and Uma Ramakrishnan took the crowd back
to the basics of molecular particles and the implications of DNA in animal extinction.
Amritanshu Prasad attempts to decode the mystery of cryptography in a world that
seems to be filled with coded threats. The talks were meant to reach out to the people
of Chennai, drawing attention to scientific phenomena that are changing the world.
Though the Academy is used to seeing its share of music lovers, during this programme
it was singing quite a different tune. From The Hindu article: http://www.thehindu.
com/todays-paper/tp-features/tp-metroplus/science-atthe- sabha/article17345021.ece

Details of the event are available at http://www.imsc.res.in/triveni/
One Percent 2016

"One percent 2016", a day of Mathematics for students of class XI and XII, was held
at the Institute on 21st October, 2016. About 200 students from various schools in
and around Chennai have registered for this program. The participants were given an
opportunity to learn about Cryptography and Gravitational \Waves.
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Research is often a collaborative activity and is boosted by a vibrant visitor program. The Institute
hosts a large number of short term and long term visitors. During the year 2016-17, 326 scientists
have visited the Institute. A list of few Distinguished visitors to the Institute during this period is

listed below:

Distinguished Visitors to the Institute during the year 2016-17:-

Balachandran A.P.
Muthukumar M.
Kumar Murty
Parimala Raman
Xavier Viennot

Hans Van Ditmarsch
Srinivasa Varadhan
Dehouillers Jean Marc
Matthias Brack
Pruisken A.M.M.

3.4.16-2.7.16
19.4.16 - 22.4.16
21.6.16 - 27.6.16
30.9.16 - 31.12.16
8.12.16 - 13.12.16
13.12.16 - 2.1.17
27.12.16 - 7.2.17
4.1.17 - 22.1.17
5.1.17-27.1.17
5.1.17-18.2.17

Syracuse University NY

University of Massachusetts, Amherst
University of Toronto, Canada
Energy University, Atlanta, USA
CNRS, France

Loria, Vandoeuure, France

New York University

Bordeaux INP

University of Reginsburg

University of Amsterdam, Netherlands
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Academic activities and Science outreach programmes held during the year 2016-17

¥ 2016-17 $ SR NG pefia TRIfAfGTT g s smeeda srfey

Teachers Enrichment Workshop: Algebra and Analysis’, 23rd-28th May, 2016
e : “freres TadH rieme : ISR vd fagersor”,
239 2878 2016

Enriching Mathematics Education 2016, 26th-27th September, 2016
e« “Tfdret freror HaeH 2016, 26 ¥ 27 R 2016

e ne Percent, 216’, 21st October, 2016 Foldscope’, ershop for TNSF, 19th November, 2016
o : T Tfierd, 2016, 21 TR 2016 R : “Blestdy”, ATITHIS & oAy BRI, 19 FdsR 2016

104 qQIYe gfaes iR o g¥ifé @ faaro
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2nd IMSc School on Quantum Information, 5th-17th December, 2016
o« ‘FaTeH T IR SIRT ATSTACHH! Fpat’, 59 17 fRHTR 2016

Science outreach programme - ‘Science at the Sabha’, 26th February, 2017

R : s aTeeda BRisY - 9T § fasiF’, 26 BRas) 2017
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Other events of the Institute took place during the year 2016-17
a¥ 2016-17 % SR e 3§ Ao e Tiyfafaat

Freshers Day 2016-17, 9th September, 2016 Hindi Day held on 23rd September, 2016
o : BheRT © 2016-17, 9 fAdeR 2016 o/ : 23 fAdeR 2016 BT FRNST & oy

Hindi Competitions for School students on 15th September, 2016

for : 15 fAdeR 2016 BT Fhett BAT & folg AT &t A

for : 7 3TFGER 2016 DY U H AR TP
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Facilities in IMSc

SETTHH 3 gl

Library Reading Hall Students Hostel — Laundry
for : egsYt AT gt R : BEEN - gt

= #E.n —

Students Hostel — TV Hall Coffee Pantry
fort : wTTar — Xt et for - pichr Tt

Night Pantry
o : Arge Ut
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Guest House Canteen - Dining Hall Guest House Canteen - Lounge

Mini Football Ground
for . forft geare Hem

Sports Complex - Indoor Badminton Court

R : hreT Preairy — seN Ssfifed BIc
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Sports Complex - Modern Gymnasium

o - T Freela — anygfa fSeRarT

Sports Complex - Table Tennis

R hieT Prccied — 2ol A
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3. ¥ 2016-2017 & fove@r &1 o@T gdfad Qavor

TEI & Wiaue # 4R 29 R 3u-TEE & IR, R & @rdr @ onaden [y
EaRT JUTAUTRG Grheretel AEs of@l GlaThi garT &I Seef| f&edr a¥ 2016-17 G841 &
AW AT @ G AEY Hlewll FANRATCH, Yeas-600 041 & INhAAA @ TN&TH SaRT
TS TS| o et Hr RO ik sfasy B @t aftd o & adfad e wet &g
$HS G Heldel Bl
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3 Audited Statement of Accounts for the year 2016-2017

As per clause 29 of the Constitution and Bye - Laws of the Institute, the Accounts of the Institute
shall be audited by Professional Chartered Accountants as prescribed by the law. The audit
of the Accounts of the Institute for the Financial year 2016-17 was taken up and complied by
Professional Auditors M/s Sonny Associates, Chennai - 600 041. The Report of the Auditors and
the Audited Statement of Accounts including the Provident Fund Accounts for the year 2016-17
are attached herewith for reference.
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7. A AR 11, 91 Wie, fRea=rR, 99-600 041
IIel AEGThR Bl : 2442 2433 thary : 2442 2422

TeT : 9841021622, 9940035794
$-9d : ssonnyassociates@yahoo.co.uk
ssonnyassociates@gmail.com

AWl gRierh Ufcded

A TG st e, et Bro, aAfeT, T=-600 113 g ifdfram 1860 (ves
arfarfrrT XXI, 1860) & 3fefiF Usiihd |rTge! & fasiid 31.03.2017 &I HATE ay & T-
-7 T, WIQTET 9 TG o 3iR faeid 31.03.2017 & Jorb-u= iR Her wiasy Ffy
QT & RIeToT fopdy T | 397 faxi fqamon & oy Rere &7 yeerd RTER © | 3191 olRar-usiel
% YR TR YT 31T &b BT AR RTHERY B |

T MR H AT Wi oRgT-URIEU] AIFGS] & 30T U I@-URie] ATSTHT 39 THR
1Y 3R Feifad 6 2 : O1fh 89 Tferd ©U 9 59 N 4 3¥aRd &1 S o foiiy faavoy
¥ fohet g D1 BIg Al Teld fIaRor &1 faam 741 € | oe-uxien & i fa<iig faavon # <
TR IR Ue arell & qAi H & T H1ed &1 uRIETu-3gR WR S $1 Skl & | ol
ORIeT b ST Fee-av Tgeh ol RIgidl Ud TR SfTebet=1 1 {eiRor qoir Jey faxiiy faavor
I BT Gedih Wl fhar a1 € | S9RT A1 & fob SHRT ol qRieo) AR AT & oy
AT MER Y& $RAT 6 |

S oRI-URIETUT & TR IR 89 I8 JfId R © 1P,

1. B a9 9 G &R Tt U @l Sil §HRT Haid SeRT iR fagard
P ATAR AW-TET & fofT fTaege o |

2. =9 yfaded ¥ afta Jer-ua 3R -2 okl &4 o T oier-Siir faavon 4
e @ 2 |

3. T sRecye 3w TS AdpscT<d 31 08T (IS AT U 31E) & S fe
wicesd, di¢ (Tuadl) & faqid 3 9 2008 & U5 & @S wies-15
(TUa-15) URerTs dIfHTthed & JTaemi &l JraisTadl & Hee H HeI - YOHd &I
g7 forem 2 1 59 7 8§ tuddl & foig 89 dd, Ragys arsfeT wiss-15
(Tus-15) & eI srufard gepciepRor =Tei feam 12 & | (gt 16 — fewoh 10)
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S. SONNY ASSOCIATES # 11 , Balu Street, Thiruvanmiyur, Chennai - 600041
Chartered Accounts Phone : 2442 2433 Telefax : 2442 2422
Cell : 9841021622, 9940035794

E-mail : ssonnyassociates@yaho0.co.uk

ssonnyassociates@gmail.com

AUDITOR’S REPORT

We have audited the annexed Receipts and Payments and Income and Expenditure
Accounts for the year ended 31-03-2017 and the Balance Sheet, as on 31-03-2017 and
alsothe attached Provident Fund Accountof THE INSTITUTE OF MATHEMATICAL
SCIENCES, CIT CAMPUS, TARAMANI, CHENNAI 600 113, a Society registered
under the Societies Registration Act 1860 (Central Act XXI, of 1860). these financial
statements are the responsibility of the Management. Our responsibility is to express
an opinion on these financial statements based on our audit.

We conducted our audit in accordance with the auditing standards generally
accepted in India. Those standards require that we plan and perform the audit to obtain
reasonable assurance about whether the financial statements are free on material
misstatements. An audit includes examining, on a test basis, evidence supporting the
amounts and disclosures in the financial statements. An audit also includes assessing
the accounting principles used and significant estimates made by management, as
well as evaluating the overall financial statement presentation. We believe that our
audit provides a reasonable basis for our opinion.

Based on such audit we report that:

1. We have obtained all the information and explanations which to the best of our
knowledge and belief were necessary for the purpose of our audit;

2. The Balance sheet and the Income and Expenditure Account dealt with by the
Report are in agreement with the books of accounts furnished to us.

3. The Institute of Mathematical Sciences, has written to the Accounting Standards
Board (ASB) of the Institute of chartered Accountants of India (ICAIl) as
regards the applicability of the Provisions of Accounting Standard - 15
(AS -15)-Employee Benefits vide its letter dated 3 June 2008. Pending decision
from ASB, the disclosures as required by the Revised Accounting Standard - 15
(AS - 15) have not been furnished though full provision has been made based
on the actuarial valuations. (Schedule 16 - Note 10).
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4. Iugeh g7 (jii) § IfcaaRad veror & Ryar, foaaT S & o< vl ©) a1
J9Td Tl 8, TART I AR EARI WA ST®HRT 921 84 3T T WETaHRol &
MR TR 3 oIl f4aR0T, I -0 G AI-TIT oIl Q1 A12F I Y, Sl I3
< ARl g ol iR Wil |fed, WRd § IEIed Widd o gl &
3T R & facii fRARY &1 arafass sk wgt form uvga v 2

a) Jom-ud, 31 71 2017 H A 99 BT fIaRor < 2|

b) Mo oIl & &y H 39 a9 &1 IUR 1, I {7 # 3fd garel af
EalSISIR

G AGTDBR
B.
T, g
R T SIEEN)
fedte: 30-09-2017 o 23425
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4. Subject to our observation in para (111) above which has no impact on the financial
of the Institute, in our opinion and to the best of our information and according
to the explanations given to us, the said Balance Sheet and the Income and
Expenditure Account read together with the notes and significant accounting
policy, thereon, give a true and fair view in conformity with the Accounting
Principles generally accepted in India;

a) In the case of the Balance sheet of the state of affairs of the Institute, as on
31t March 2017 and

b) In the case of Income and Expenditure Account, the excess of Expenditure
over Income for the year ended on that date.

For M/s. S. SONNY ASSOCIATES

CHARTERED ACCOUNTANTS
B
S. SUNDAR
PLACE: Chennai PARTNER
DATE: 30-09-2017 M.No. 23425
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