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Prof. Alladi Ramakrishnan Centenary Celebrations — Mr. Narayana Murthy, unveiled a bust of
Prof. Alladi Ramakrishnan on 16 December 2023

Visit of Dr. Ajit Kumar Mohanty, Chairman, Dr. U. Kamachi Mudali, Vice Chancellor of HBNI visited
DAE on 1 July 2023 IMSc on 27 September 2023
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THE INSTITUTE OF MATHEMATICAL SCIENCES

Foreword

I am very pleased to present the annual report of the Institute for the year 2023-2024 and bring out
the distinctive achievements of its members during the year along with a perspective for the future.

The Institute offers two doctoral programs in Mathematics, Physics, Theoretical Computer Science,
Computational Biology - the Ph.D and Integrated Ph.D for graduate students. Graduate students at
IMSc typically spend around a year or two doing course and project work in preparation for research.
Preparatory coursework is intensive, the students often begin to explore research problems on their
own, using seminars, scientific meetings and the opportunity to interact with both Institute members
and visitors.

During the period April 2023 - March 2024, 131 students were pursuing their Ph.D and 62 scholars
as post-doctoral fellows at IMSc. A total of 16 students were awarded Ph.D degree, 14 students
submitted their PhD thesis and 6 students got M.Sc degree by Research.

I am happy to inform you that the research output of the members of the Institute has been excellent
throughout the year. Several high-quality research works were reported in national and international
journals, and some of them were presented at National/International conferences. A total of 44 lecture
courses were conducted at the Institute throughout the year. The Institute hosted 59 International
and 194 National visitors as part of its Visitors Program. In addition, we organized and also

co-sponsored several workshops and conferences.

For instance, Advanced Topics in Finite Fields, Network Biology Day, Modelling and Tackling
Complex Biological Systems, Remembering Amal Kumar Raychaudhuri (AKR): the celebration
of the centenary year,Clinical data, machine learning and modelling, A Conference on Pulsar
Timing Array Experiments: Present and Future of Indian Contribution, Contemporary Perspectives
in Computational Biology, Chennai Soft Matter Days, FRACMEET 2024, One day conference in

number theory, are to name a few.

The Institute hosted Institute Seminar days, an annual event that provides a platform for researchers
to concisely present their work to general but informed audience. This year’s event featured 40 talks,

spread across two days.

IMSc organised a conference to celebrate the birth centenary of the Institute’s founder director Prof
Alladi Ramakrishnan was organised during December 16-18, 2023. The inaugural event featured
a speech by Mr N R Narayanamurthy (Founder, Infosys) and he also unveiled a bust of Prof
Ramakrishnan on the institute campus.

During this year IMSc organised several outreach programmes for school children, teachers, and
the general public. These include Vigyan Pratibha Regional Workshop (KVS / JNV / AECS), Amal
Kumar Raychaudhuri (AKR) centenary program (one day Outreach program for college students),
Teacher’s Enrichment Workshop, Facets - outreach program for advanced undergraduate and
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THE INSTITUTE OF MATHEMATICAL SCIENCES

postgraduate students of mathematics, kaNita-kAnakam: for students of class X - XII of corporation
schools, Mathematics Toy Development workshop, Vigyan Pratibha Teachers Workshop (TN govt
schools Chennai region), TNSF Lecture series:

Nobel Prize in Physics, Women, Science and Media, Vigyan Pratibha Regional Workshop (KVS
INV), IMSc Ganakam program, and our flagship Science at the Sabha to name a few.

IMSc HPC facility is augmented with a Cluster solution to the tune of 300TF (Tera FLOPS) of
theoretical compute power on HPL (turbo off) which can be scaled up further in future. The Cluster
is equipped with 56 compute nodes, 112 CPUs (3584 Cores). | extend my gratitude to the DAE for
funding many of the aforementioned programs through the APEX project.

We are proud to note the awards and honors bestowed on our faculty for their contributions: Prof.
Meena Mahajan, was Recipient of J. C. Bose Fellowship, for 2024, by the SERB-DST, Govt of India,
Prof. Meena Mahajan, was featured in the “Vigyan Vidushi: 75 Women Trailblazers of Science” -
a book portraying the valuable contributions of 75 Indian women scientists, published by Vigyan
Prasar.

This report was compiled through the efforts of the IMSc Annual Report Committee consisting of
Prof. Vijay Kodiyalam, Prof. Sibasish Ghosh, Dr. Arnab Pal, Dr. Sandeep Choubey, Dr. Padmanath. M,
Dr. Ramya. C, and Shri Maruthu Pandiyan. I owe my gratitude to all of them.

April, 2024 V. Ravindran
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THE INSTITUTE OF MATHEMATICAL SCIENCES

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 52 faculty members are in position. This year there
were 62 post-doctoral fellows from all over the world pursuing research at IMSc. In addition there
are about 53 personnel at various levels working here on different projects both academic and non-
academic. The number of doctoral students (JRFs & SRFs) is 131 this year. The Institute has 30
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

THE INSTITUTE OF MATHEMATICAL SCIENCES

Thiru. R.S. Rajakannappan,
Hon’ble Minister for Higher Education,
Government of Tamil Nadu, Fort St.George, Chennai
(Chairman)

Dr. Ajit Kumar Mohanty,
Chairman, AEC & Secretary to Government of India,
Department of Atomic Energy, CSM Marg, Mumbai
(Co-Chairman)

Prof. Amitava Raychaudhuri,
Former Director, HRI,
Professor Emeritus, Department of Physics,
University of Calcutta, Kolkata
(Member)

Prof. Sudhanshu Jha,
Former Director, TIFR,

402, Vigyanshila, Juhu-Versova Link Road,
Seven Bungalows,

Andheri(W), Mumbai
(Member)

Smt. Sushma Taishete,

CSS, Joint Secretary (R&D) to Govt. of
India,

Department of Atomic Energy, CSM Marg,
Mumbai

(Member)

Shri. A. Karthik,

IAS, Principal Secretary to Government,
Higher Education Department,

Secretariat, Fort St.George, Chennai
(Member)

Prof. Mustansir Barma,
Former Director, TIFR,
Professor Emeritus,

TIFR Centre for Interdisciplinary Sciences
(TCIS), Hyderabad

(Member)

Vice-Chancellor, University of Madras,
Chepauk, Chennai

(Member)

Ms. Richa Bagla, IAS,

Joint Secretary (Finance) to Govt. of India,
Department of Atomic Energy,

CSM Marg, Mumbai
(Member)

Prof. V. Ravindran,
Director, Institute of Mathematical Sciences,
CIT Campus, Taramani, Chennai
(Member Secretary)
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1.2 Executive Council

Dr. Ajit Kumar Mohanty,
Chairman, AEC, & Secretary to Government of India,
Department of Atomic Energy, CSM Marg, Mumbai

(Chairman)
Prof. Amitava Raychaudhuri, Prof. Mustansir Barma,
Professor Emeritus, Former Director, HRI, Former Director, TIFR,
Department of Physics, University of Professor Emeritus,
Calcutta, Kolkata TIFR Centre for Interdisciplinary Sciences
(Member) (TCIS), Hyderabad
(Member)
Prof. Manindra Agrawal, Smt. Sushma Taishete,
Department of Computer Sciences and CSS, Joint Secretary (R&D) to Govt. of
Engineering, India,
Indian Institute of Technology, Kanpur Department of Atomic Energy, CSM Marg,
(Member) Mumbai
(Member)
Ms. Richa Bagla, 1AS, Shri. A. Karthik, IAS,
Joint Secretary (Finance) to Govt. of India, Principal Secretary to Government, Higher
Department of Atomic Energy, Education Department,
CSM Marg, Mumbai Secretariat, Fort St.George, Chennai
(Member) (Member)
Prof. V. Ravindran,
Director,
Institute of Mathematical Sciences,
(Member Secretary)
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1.2.1 Profiles of Governing Board and Executive Council Members

Thiru R.S. Rajakannappan, Hon’ble Minister for Higher Education,
Government of Tamilnadu, Chennai
(Chairman, Governing Board)

Dr. Ajit Kumar Mohanty, Chairman, Atomic Energy Commission & Secretary to
Govt. of India,

Department of Atomic Energy, CSM Marg, Mumbai.

(Co-Chairman, Governing Board) & (Chairman, Executive Council)

Ajit Kumar Mohanty, was born in Odisha in 1959. He graduated with Honours in
Physics from the MPC College in Baripada in 1979 and later completed his post-
graduation from Ravenshaw College in Cuttack. In 1983, he joined the Nuclear
Physics Division of the BARC after completing his training from the BARC Training
School’s 26th batch. He earned his doctorate from Mumbai University and worked on
various nuclear physics-related areas covering collision energy from the sub-Coulomb
barrier to the relativistic regime using the Pelletron accelerator at TIFR, PHENIX and
CMS experiments at BNL in the United States and CERN, Geneva. In addition to his
work at BARC, he also held various honorary positions such as general secretary and
president of the Indian Physics Association (IPA), spokesperson for the India-CMS
collaboration, director of the Saha Institute of Nuclear Physics, and director of the
Physics Group at BARC. He has also served as the CERN Scientific Associate twice,
first during 2002-2004 and again during 2010-2011.

Prof. Mustansir Barma Professor Emeritus, Former Director, TIFR,

TIFR Center for interdisciplinary Science, 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.

Prof. Amitava Raychaudhuri Former Director, Sir Tarak Nath Palit Professor of

Physics, 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.
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M|

Prof. Sudhanshu Jha, Former Director, TIFR,

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.

Prof. Manindra Agrawal,

Department of Computer Sciences and Engineering,

Indian Institute of Technology, Kanpur

(Member, Executive Council)

Prof. Manindra Agrawal is a professor at the Department of Computer Science and
Engineering and the Deputy Director at the Indian Institute of Technology, Kanpur.
He was also the recipient of the first Infosys Prize for Mathematics and the Shanti
Swarup Bhatnagar Award in Mathematical Sciences in 2003. He has been honored
with Padma Shri in 2013.

Prof. V. Ravindran, Director, IMSc Chennai

(Member Secretary, Governing Board & Executive Council)

Prof. V. Ravindran was a faculty member at Harish-Chandra Research Institute,
Allahabad, prior to joining IMSc as a faculty member. His research interests are in
theoretical high energy physics and in the perturbative structure of quantum field
theories. He is Fellow of Indian Academy of Science (IAS) since 2012, and Fellow of
Indian National Science Academy (INSA) since 2019.

Vice-Chancellor, University of Madras, Chennai.
(Member, Governing Board)
[Vacant]

Smt. Sushma Taishete, CSS, Joint Secretary (R & D), Department of Atomic Energy,
CSM Marg, Mumbeai.
(Member, Governing Board & Executive Council)

Ms. Richa Bagla, IAS
Joint Secretary(Finance) to Govt. of India, Department of Atomic Energy, Mumbai
(Member, Governing Board & Executive Council)

Shri. A. Karthik, IAS

Principal Secretary to Government,

Secretariat, Higher Education Dept., Government of Tamilnadu, Chennai
(Member, Governing Board & Executive Council )
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1.2.2 Director’s Advisory Committees

Annual Report Committee

Vijay Kodiyalam Chair

Ramya, C.

Sibasish Ghosh

Sandeep Choubey

Arnab Pal

Padmanath, M.

Maruthu Pandiyan, B. SO‘D’(Library)

Alumni Committee

Indumathi, D. Chair

Sundar, S.

Maruthu Pandiyan, B. SO*‘D’(Library)
Raveendra Reddy, B. SO‘F’(Systems)

Computer Media & Web Committee

Pinaki Chaudhuri Chair
Amritanshu Prasad

Rahul Siddharthan

Areejit Samal

Sanoli Gun

Sayantan Sharma

Dhiraj Kumar Hazra

Sushmita Gupta

Ajit Balram

Raveendra Reddy, B. SO‘F’(Systems)
Nagamalleswara Rao, U. SO“‘C’(Systems)

A student representative (nominated by the Chair)

Events Committee
(Outreach, Social Media, National Science Day, Institute Seminar Day, Open Day and Science at the
Sabha committee)

Viswanath, S. Chair
Arnab Pal
Sandeep Choubey
Padmanath, M.
Sushmita Gupta
Varuni Prabhakar PSO
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Internal Complaints Committee (Gender Bias Redressal)

Sushmita Venugopalan Chair

Sibasish Ghosh

Ramya, C.

Vinayalatha, S. Registrar

Indra, R. Administrative Officer
Geetha, V. (External Member)

A Student Representative (Nominated by the Chair)

Grievance Redressal Committee

Meena Mahajan Chair
Sibasish Ghosh Chair
Anirban Mukhopadhyay

Sanatan Digal

Partha Mukhopadhyay

Guest House Advisory Committee

Saket Saurabh Chair
Indumathi, D.
Syed R. Hassan

Shrihari Gopalakrishna

Dishant Pancholi

Roji Pius

Vinayalatha, S. Registrar

A Student Representative (Nominated by the Chair)

HBNI Coordinators Committee

Amritanshu Prasad Dean, Student Affairs
Satyavani Vemparala Dean, Physical Sciences
Srinivas, K. Dean, Mathematical Sciences
Sitabhra Sinha Dean, Life Sciences

Hostel Faculty Counselor Committee

(This Committee will also serve as the Anti-Ragging Committee)
Indumathi, D. Chair

Nemani, V.S.

Syed R. Hassan

Prakash Saivasan

Anup B Dixit

Debayan Chakraborty

Padmanath, M.
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Housing & Up-Keep Committee

Syed R. Hassan
Anup Dixit

Dhiraj Kumar Hazra
Roji Pius
Vinayalatha

Indra, R.

Library Committee
Sitabhra Sinha

Amritanshu Prasad
Sayantan Sharma
Arnab Pal

Ramya, C.

Maruthu Pandiyan, B.
Sathish Kumar, V.

Chair

Registrar

Administrative Officer

Chair

SO‘D’(Library)
SRF, (Mathematics)

Official Language Implementation Committee

Ravindran, V.

Srinivas, K.

Anup Dixit

Sandeep Choubey
Vinayalatha, S.

A Student Representative

PDF Committees

Sanoli Gun & Sundar, S.

Dhiraj Kumar Hazra & Sayantan Sharma
Arnab Pal

Vikram Sharma

Areejit Samal

Chair

Registrar
(nominated by the Chair)

Mathematics
Physics (HEP)
Physics (LEP)
TCS

CB

Right To Information Act [RTI] Committee

Anirban Mukhopadyay
Vinayalatha , S.
Indra, R.

Appellate Authority
Public Information Officer

Assistant Public Information Officer
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Committee for Space Planning, Allocation & Infrastructure

Syed R. Hassan Chair
Venkatesh Raman

Saket Saurabh

Sushmita Venugopalan

Sayantan Sharma

Anup Dixit

Dhiraj Kumar Hazra

Vinayalatha, S. Registrar

Mohan, S. Scientific Officer - F (Electrical)
Sundar, M. Scientific Officer - D (Civil)

Tender Committee

Sitabhra Sinha
Sanatan Digal
Ajit Balram
Sushmita Gupta

Sports/GYM Committee

Vikram Sharma Chair

Dishant Pancholi

Sundar, S.

Debayan Chakraborty

Student Members : One student representative for Cricket, Badminton, Football, and Table Tennis
(nominated by the Chair)

Approval Coordinators

Shrihari Gopalakrishna Physics
Anirban Mukhopadhyay Mathematics
Meena Mahajan TCS

Areejit Samal CB

Colloquium Committee

Sayantan Sharma Physics
Amritanshu Prasad Mathematics
Prakash Saivasan TCS
Sandeep Choubey CB
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Summer Research Programme Committee

Sushmita Gupta
Pinaki Chaudhuri
Viswanath, S.
Sandeep Choubey

TCS

Physics
Mathematics
CB

Associateship Programme Committee

Nemani, V.S.

Vikram Sharma
Viswanath, S. & Sundar, S.
Roji Pius & Ajit Balram
Sitabhra Sinha

Chair

TCS
Mathematics
Physics

CB

Academic Coordinators Committee

Sujay Ashok
Sanoli Gun
Vikram Sharma
Areejit Samal

Physics
Mathematics
TCS

CB

JEST/NBHM/JGEEBILS Coordinators Committee

Anup Dixit & Sushmita Venugopalan
Vikram Sharma & Prakash Saivasan
Pinaki Chaudhuri & Padmanath, M.
Areejit Samal

Group Conveners Committee
Vijay Kodiyalam

Venkatesh Raman

Areejit Samal

Arnab Pal

Sayantan Sharma

Medical Committee

Sanoli Gun
Saket Saurabh
Sayed R. Hassan
Ajit Balram
Vinayalatha S

Mathematics(NBHM)
TCS

Physics
CB(JGEEBILS)

Mathematics
TCS

CB

LEP

HEP

Chair

Registrar
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1.3 Faculty Name Userid
Name Userid  Hazra, Dhiraj Kumar dhiraj
Computational Biology Indumathi, D. indu

Laad, Mukul S. mslaad

Choubey, Sandeep sandeep Madanagopalan, Padmanath padmanath Menon,
Samal, Areejit asamal  Gautam L menon
Siddharthan, Rahul rsidd Mukhopadhyay, Partha parthamu
Sinha, Sitabhra sitabhra  Nemani, Venkata Suryanarayana nemani
Mathematics Pal, Arnab arnabpal
Chatterjee, Pralay pralay Plu's, Rojt . rop;.:nus
.. . . .. Rajesh, Ravindran rrajesh
Dixit, Anup Biswanath anupdixit ] ]
i
Gupta, Rahul rahulgupta ’ ) i
.. Vemparala, Satyavani vani
Iyer, Jaya N. Jjniyer
Kodiyalam, Vijay vijay Theoretical Computer Science
Mohari, Anilesh anilesh Gupta, Sushmita sushmitagupta
Mukhopadhyay, Anirban anirban Mahajan, Meena meena
Pancholi, Dishant Mayurbhai dishant Raman, Venkatesh vraman
Prasad, Amritanshu amri
Ramya, C. ramyac
Ra'gl'lavan, BN knr Saivasan, Prakash prakashs
RIS, K. st Saurabh, Saket saket
Sundar, S. ssundar Sharma, Vikram vikram
Sushmita Venugopalan sushmita Subramanian, C.R. ors
Viswanath, S. svis
Physics 1.4 Emeritus Faculty Members
Adhikari, Ronojoy fjoy )
Ashok, Sujay K. sashok Ba?asubramaman, R. bah?
Bagchi, Manjari manjari Rajasckaran, G. £t
Banerjee, Shankha shankhab ..
Balram, Ajit C. ait 1.5 Scientific Staff
Chandrashekar, C.M. chandru  Raveendra Reddy B. ravi
Chakraborty, Debayan debayan  pay] Pandian M. pandian
Chaudhuri, Pinaki pinakic  Mohan S. smohan
Digal, Sanatan digal  Qundar M. msundar
Ghosh, Sibasish sibasish  Maruthu Pandiyan B. maruthu
Gopalakrishna, Shrihari shri Unguturu Nagamalleswara Rao unrao
Hassan, Syed Raghib shassan Ilayaraja, M. ilayarajam
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THE INSTITUTE OF MATHEMATICAL SCIENCES

1.6 Administrative & Accounts Staff members

Name Userid Designation

Vinayalatha S. vinayalatha Registrar

Indra R. indra Administrative Officer

Seenivasa Raghavan N. raghavan Accounts Officer

Shankaran, K.P. kpshank Purchase & Stores Officer

Parthiban, V. parthi Junior Administrative Officer (Establishment)
Babu, B. babu Junior Administrative Officer (Admininstration)
Padmanabhan, T. padhu Junior Accounts Officer

Name Userid Name Userid

Usha Otheeswaran nandhini Ashfack Ahmed, G. ahmed
Geetha, M. geetha Prema, P. prema
Jayanthi, S. jayanthi Johnson, P. johnson
Gopinath, S. sgopi Archana Shukla archanas
Baskaran, R. rbaskaran Ravichandran, N.

Moorthy, E. Rajasekaran, N.

Munuswamy, N. Janakiraman, J.

Manikandamurthy, E. manikandame Chandra Sekar, P.S. chandraps
1.7 Project Staff

1.7.1 Project Staff [Non Academic]

Name Userid Name Userid
Balachander M. mbchander Sadhana R. sadhana
Dhinesh Singh A dineshs Sakthivel Murugan E. esakthi
Doguparthi Ganesh Kumar dgkumar Sasi Kumar K. sasikumark
Gayathri S. gayathris Siva Perumal sivaperumal
Hari Priya T.V. tvhpriya Srinivasan G. gsvasan
Krishna Balaji R. rkbalaji Thennarasu S.D. sdthennarasu
Manikandan Sambasivam msambasivam Vijayakumar V. vvkumar
Moovendan M. moovendan Vimalraj J. vimalraj

Raj Kumar S. srajkumar Yogeshwaran M. yogeshm
Rethinasamy D. drsamy
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THE INSTITUTE OF MATHEMATICAL SCIENCES

1.7.2 Project Staff [Scientific/Academic]

Name

Ashraf Izhar MD
Anantha Narayanan. R
Anuran Pal. M
Anusree Vinod
Arbinda Beheru
Arul Anne Elden. A
Debabrata Deb
Deepak Kumar
Disha J Kuzhively
Geetha. R

Gokul Balaji. D
Hareesh, J

Irine Skeiviya
Ishitva Gupta
Ishwarya M
Jayalakshmi. A
Kamal Tripathi
Kishan Kumar
Kundhanathan. R
Mrinal Kanti Pal
Nandini Mitra
Pulkit Ojha

Rajesh. R

Ranjith Venkatrama
Saumitra Kulkarni
Shakthi N. Menon
Smruti Dixit
Solingyur Zimik Kachui
Soumyadip Banerjee
Vanisha Verma
Varuni Prabhakar
Vikash Tripathi
Vinayak T

Vinay Vaibhav

1.8 Post-Doctoral Fellows

Computational Biology

Pinakinarayan A P Swain

Solingyur Zimik Kachui

Userid Name Userid
ashraf ~ Mathematics
anuranp Arghya Pramanik . arghayap
Bais Shubham Rameshsingh shubhambais
anusreevk Dwaipauam Mazumder mazumderd
Hassain M. hassainm
arulae Hitesh Ramesh Raundal hiteshrr
debabratadeb Jagannath Bhanja jbhanja
deepak  lit Vaishya lalitvaishya
dishajk Malay Mandal malaymandal
rgeetha Manikandan, S. manikandans
gokul‘t? Md Amir Hossain amirh
h?reesh]. Mrityunjoy Charan mcharan
. 1re.:nes1 Namrata Arvind namrataa
) ishitvag Nishu Kumari nishukumari
'1shwaryam. Pasupulati Sunil Kumar sunilkp
jayalakshmi Priyanshu Chakraborthy priyanshu
1'<arnalt Ramya Nair ramyanair
kishani Richa Sharma richasharma
ku.ndhanat.han Rijubrata Kundu rijubratak
mrlnalkantlpal Santanu Tantubay santanut
n.ml.tra Sayan Goswami sayangoswami
pylkltOJ.ha Selvakumar A. selvakumar
rajeshr.a.lj an Selvi R. selvir
ranJ. %thv Shankar V. shankarv
ran lth‘f Vidhya, A. vidhyaa
shakthi
smrutid Physics
soling Aman Abhishek amanabhi
soumyadipb Aneesh P.B. aneeshpb
vanishav Arghya Das arghyadas
varuni Arkaprabha Ghosal arkaghosh
vikasht Ashutosh Rajendra Dubey ashutoshrd Athulya
vinayakt K.P. athulyakp
vinayv Biswajit Das biswajitd
Chandan Kumar chandansharma
Debabrata Adak debuadak
Debodirna Ghosh debodirna
Deeptak Biswas deeptakb
pinakiswain  lyyappan L iyyappan
soling Jetin E. Thomas jetinthomas
Manu Akavoor amanu
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Name

Md. Abhishek

Mohd Taher

Moumita Naskar
Navdeep Singh Dhindsa
Oindrila Gangauly
Pratik Tarafdar

Ratan Sarkar

Reshmi Roy

Rohit Kumar Shukla
Sanhita Parihar
Sitender Pratap Kashyap
Soumyadip Banerjee
Subramanya Hegde
Suprabh Prakash

Theoretical Computer Science

Mohana Priya A
Om Prakash

Palak Pandoh
Satyabrata Jana
Sayani Das

Shaily Verma
Sriram Bhyravarapu
Vikash Tripathi

1.9 Ph.D. Students
Computational Biology

Ajay Subbaroyan
Ajaya Kumar Sahoo
Amrutamaya Behera
Ananta Dutta
Aniruddha, N.
Anuran Pal
Chandrani Kumari
Farhina Mozaffer
Hareesh J

Kalyani Murali
Madhumita Mondal
Nikhil Chivukula
Pavitra S.
Priyotosh Sil
Reshma M

THE INSTITUTE OF MATHEMATICAL SCIENCES

Userid Name Userid
mdabhishek Rohit Kumar Singh rohits
taherm Roni Saiba ronis
moumitan Saptarshi Chakraborty saptarshic
navdeepsingh Shanmuga Priya B. shanmugapriya
oindrilag Shreyes Rajam Madhamkar shreyesrm
pratikt Sreevidya T.S tssreevidya
ratansafkar Mathematics
reshmiroy . _ .
rohitshukla Abhirup Chatterjee abhirupc
sanhitap Ankur Sarkar ankurs
sitenderpk Aritra Bhattacharya baritra
soumyadipb Arunabha Mukhopadhyay arunabham
subbuh Astrid Swizell Dias astridsd
suprabh Dhananjaya Sahu dhananjayas
Gaurav Kumar gauravkr
Gayathri, M. dhananjayas
mohana Jayakumar R. rjayakumar
omprakashsingh Manas Mandal manasm
palakpandoh Manav Gaddam manavg
satyabrataj Manika Gupta manikag
sayanidas Namitha C.H namithach
shailyverma Papiya Sur papiyasur
sriramb Piyasa Sarkar psarkar
vikasht Rashi Sanjay Lunia rashisl
Ratheesh T.V ratheeshtv
Sathish Kumar, V. vsathish
Saurav Holme Choudhury sauravhe
) Siddheswar Kundu siddheswark
saja . .
, jay Soumyadip Sarkar soumyadips
ajayaks . .
‘ Subrat Panigrahi subratp
amrutamaya .
tad t}; Suhas Rao Devraj suhasrao
anantadutta
) Sunil L Naik sunilnaik
naniruddha C . .
Suraj Rajendra Kularni surajrk
anuranp
i Sushant sushant
chandranik
o Tanmoy Bera tanmoyb
farihinam . . . .
h b Tirtharaj Basu tirtharajb
arees
) J Velmurugan S velmurugan
kalyanim
madhumitam Physics
nikhile  Aphishek MS abhims
spavitra  Adarsh Sudhakar adarshsu
priyotosh  Adarsh Vishwakarma adarshv
reshmam  Akhil Antony akhilantony
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Name Userid Name Userid
Amir Suhail amirs Samim Akhtar saminakhtar
Amit Kumar kamit Sandeep Sharma sandeeps
Amit Suthar amitsuthar Sanjoy Saha sanjoysaha
Anjali Kundalpady anjalik Sarbartha Sengupta sarbartha
Anupam Sarkar asarkar Sashikanta Mohapatra sashikanta
Apurba Biswas, G. apurbab Saurav Goyal sauravg
Arindam Mitra amitra Sayak Guin smallik
Arpan Kundu akundu Sayantan Ghosh sayantang
Arup Biswas arupb Shubham Rajesh Kumar Das shubhamdas
Bhabani Sankor Tripathy bhabanist Siddhartha Paul siddarthap
Deep Maity deepmaity Soumya Sur soumyasur
Gopal Prakash gopalp Subashri, V. subashriv
Goutham R gouthamr Sumit Shaw sumitshaw
Hariharan arjunh Sushovan Mondal smondal
Harshit Pandey harshitp Swagatam Tah swagatamt
Himanshu Badhani himanshub Tanishk Shrimal tanishks
Hitesh Garg hiteshgarg ~ Tanmay Saha sahatanmay
Jatin Ghai jghai Tanmoy Sengupta tsengupta
Jitin Rajoria jitinr Toshali Mitra toshalim
Jyotijwal Debnath jdebnath ~ Umang A. Dattani umangad
Koyena Bose koyenb Vaibhav Pathak vaibhavp
Krishna Jalan krishnajalan Vigneshwaran K. vigneshwaran
Mamale Vinod Suryakant mvinod ~ Vishwajeet Kumar vishwajeet
Manish manishd

Manoj Negi manojn Theoretical Computer Science

Nayan Mondal nayanm .

. . . Abhijit R Nair abhijitrn
Nirmal Ghorai nirmalg ; )
Nishant Gupta nishantg Abhimanyu Choudhury abhimanyuc
Pavan Dharanipragada pavand Aflannya ) Upasana anann}.laupas
Prabhat Butola prabhatb Hitesh Vilas Wankhede hl.teshw
Prateek Chawla prateekc Ishan (?hgkraborty 1sha‘nc

Koduri Siddharth Choudary kodurisc

Prem Kumar premk ) i .
Rabindranatha Mallick rmallick Pr?tlk Shastri Pratlks
Raghvendra Singh raghvendra Pm?Sh Kumar p me,Shk
Rahul Das rahuldas Sanjay Seetharaman sanjays
Rahul Nayak rahulnayak S?ltya Ama.lr . satyaamar
Rakesh Kumar Dora prakeshdora Slnganporl.a Kushal. Piyushkumar kushalps
Ravi Shanker rshanker Sobyasachi Chatterjee sobyasachic
. ) Sounak Modak sounakm

Ravi T travi ] )
Sahil sahilmd Souvik Saha souviks
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1.10 Summer Students

THE INSTITUTE OF MATHEMATICAL SCIENCES

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, 2023 - Mar, 2024.

Student
Computational Biology

Aruna Padmalakshmi Thangadurai, Shiv Nadar University
Gauranga Kumar Baishya, IIT Kharagpur

Nimal Archish Kannan, NISER Bhubaneshwar

Nivetha B., PSG College of Technology, Coimbatore
Sohani Nayak NIT, Rourkela

Pranav Prabhu, Shiv Nadar University

Sabdhayini K B, IISER Tirupathi

Raghuvansh S, BITS Pilani (Goa Campus)

Sapna Raja, IIT Madras

Mathematics

Abhishek Jha, IIIT- Delhi

Godhuli Mukherjee, ISI- Kolkata

Shibam Mondal, Ramakrishna Mission Vidyamandira, Belur
Akash Gaur, University of Delhi

Mr.Subhanshu Prasad, NISER Bhubaneshwar
A, Anushree, Azim PremlJi University

Physics

Ganesh Hanchanahal, BITS Goa

Md Asif Zia, IIT Gandhinagar

Ms.Trinanda Bhuyan, Tezpur University

Rishi Paresh Joshi, NISER Bhubaneshwar
Venkatavaradhan Sundararajan, IISER Mohali
Anjali Madangarli, Ashoka University, Haryana
Joydeep Sarkar, IIT Kharagpur

Aravinth Ram K, IIT Kharagpur

C Karthik, IISER Pune

Faculty

Choubey, Sandeep
Choubey, Sandeep
Choubey, Sandeep
Samal, Areejit
Samal, Areejit
Siddharthan, Rahul
Siddharthan, Rahul
Sinha, Sitabhra
Sinha, Sitabhra

Dixit, Anup Biswanath
Gun, Sanoli

Gun, Sanoli

Pancholi, Dishant M
Srinivas, K

Srinivas, K.

Ghosh, Sibasish
Ghosh, Sibasish
Balram, Ajit C

Balram, Ajit C

Balram, Ajit C
Mukhopadhyay, Partha
Mukhopadhyay, Partha
Padmanath, M.

Pal, Arnab
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Mrinmoyee Saha, [IT Hyderabad Pal, Arnab

Ganesh Hanchanahal, BITS Goa Pal, Arnab

Mabhesh S, NISER Bhubaneshwar Sinha, Sitabhra
Samyak Parashar, IISER Bhopal Sinha, Sitabhra
Sukshith P H, IISER Pune Sinha, Sitabhra
Anurag Agarwal, University Of Hyderabad Vemparala, Satyavani

Theoretical Computer Science

Bhaskar Goyal, NISER Bhubaneshwar Raman, Venkatesh
Mano Prakash, IIT Madras Raman, Venkatesh
Mr Arjun Vijayan Nair, IISER Trivandrum Raman, Venkatesh
Shashankh Chandarr, IIT Kanpur Raman, Venkatesh
Siddharth G, IISER Trivandrum Raman, Venkatesh
Ishan Chakraborty, IMSc Chennai Saurabh, Saket
Sinha, Arnav, IISER Mohali Gupta, Sushmita
Iyer, Vighnesh, Azim Premji University Saivasan, Prakash
SB, Sreenanda, University of Hyderabad Saivasan, Prakash

1.11 Other Students

Students also do their projects under the supervision of our faculty during the academic year. The
following student has visited the institute during Apr, 2023 - Mar, 2024.

Student Faculty
Mathematics
Shah, Varun, IISER Pune Prasad, Amritanshu
Bhattacharya, Abhipsa, IISER, Thiruvanantapuram Srinivas, K.
Yadav, Prabhakar Ratipal, ISI, Delhi Srinivas, K.
Ghosh, Arkabrata, Central Michigan University, USA Srinivas, K.
Physics
Mallikarjun, Rahul, St. Stephen’s College, Delhi Pal, Arnab
Dinesh, Rishi , Shiv Nadar Institution of Eminence Ghosh, Sibasish
Jayasri, J., National Center for Ultrafast Processes, Madras University Ghosh, Sibasish
Kumar, Aswin, University of Madras Gopalakrishna, Shrihari
Ramesh, Aparna, University of Madras Gopalakrishna, Shrihari
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2 Academic Activities and Programmes

2.1 Research Activities & Highlights

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

The field of computational biology lies at the intersection of biological phenomena and measurements,
physics, applied mathematics and large-scale computation.

The computational biology group has diverse interests in the interdisciplinary area of life sciences.
These research interests of the faculty in the group include:

e Active matter systems: Most organs in our body vital for physiological functions such
as the heart, the brain, the pancreas, the uterus, etc. comprise excitable cells that are capable of
exhibiting remarkable transient electro-mechanical deviations from the steady state as a result
of environmental stimulation or interacting with other cells. The group has been working
on devising intelligent intervention strategies for dysfunctions in such organs that arise from
breakdown in their normal rhythmic behavior that has obvious clinical implications.

[Sitabhra Sinha]

« Biological Network modelling: Here, the group is leveraging their quantitative expertise to
develop novel network biology methods and/or applying them to investigate structure, dynamics,
evolution and function of biological networks including gene regulatory, signalling, metabolic,
immune and ecological networks.

[Sitabhra Sinha, Rahul Siddharthan, Areejit Samal]

e Dynamical systems: Time-varying behavior most notably, oscillations mark many of the
most important physiological behaviors ranging from Calcium puffs inside cells to repetitive
spiking of neurons. The group uses low-dimensional dynamical models to understand how cells
interact with their neighbors and with concentration gradients in their immediate environment to
give rise to collective behavior such as pattern formation during morphogenesis. Work done by
the group has given rise to new insights on developmental abnormalities and cancer.

[Sitabhra Sinha |

« Infectious disease modelling: Leveraging on the long experience of the group with working on
previous outbreaks of infectious diseases (most notably Influenza AHIN1 in 2009 and the COVID
pandemic in 2020-2022), the members have developed an armory of statistical and mechanistic
models for short-term prediction of epidemic trends. Using game-theoretic models the group
has also come up with strategies to combat vaccine hesitancy and devise mass communication
methodology that can improve public health outcomes.

[Sitabhra Sinha]
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* Gene regulation: Regulatory genomics and regulation of cellular processes is fundamental to
understanding living systems, and misregulation is a cause of many human diseases. Different
group members work towards unraveling the various aspects of gene regulation in cells.

[Rahul Siddharthan, Areejit Samal, Sandeep Choubey]

e Machine learning, health and disease: Here, the group is building machine learning (ML) /
artificial intelligence (AI) based models using clinical datasets to predict health outcomes.

[Rahul Siddharthan, Areejit Samal, Sandeep Choubey]

o Neuroscience: Understanding how The nervous system functions is possibly the greatest
challenge in the biological sciences. The group works on a number of model organisms ranging
from the micro-connectome of organisms such as the nematode Caenorhabiditis elegans to
macro-connectome of monkeys and humans, to show how the topological organization of the
neuronal network aids rapid communication and information processing that is also robust
with respect to noise.

[Sitabhra Sinha]

e Organelle biology: Cells contain distinct sub-cellular structures such as lysosomes, mitochondria,
peroxisomes etc. Each of these structures is tailored to achieve specific functions, analogous
to how organs in the human body serve diverse biological roles. The size, number, shape,
and position of these structures are regulated in a coordinated manner, often exhibiting simple
scaling laws. In collaboration with experimentalists, researchers at IMSc study the molecular
mechanisms that regulate various physical properties of organelles and their functions.

[Sandeep Choubey]

e Linking Exposome to Human and Ecosystem Health: Here, the group is leveraging data-
centric computational approaches to link environmental exposures (e.g. endocrine disruptors,
heavy metals, plastic additives) to adverse impact on human and ecosystem health.

[Areejit Samal]

o Exploration of chemical spaces relevant for Drug Discovery: Here, the group is
focussed on compilation, curation and data-centric computational exploration of chemical spaces,
in particular phytochemical space of Indian medicinal plants, relevant for traditional knowledge
inspired drug discovery.

[Areejit Samal]

2.1.2 List of Publications (Computational Biology)
In 2023-2024, 21 articles were published in journals.

[B1]

Shanmuga Priya Baskaran, Janani Ravichandran, Priya Shree, Vinayak Thengumthottathil,
Bagavathy Shanmugam Karthikeyan, and Areejit Samal.

UVREK: Development and analysis of an expression profile knowledgebase of biomolecules
induced by ultraviolet radiation exposure.

2024.

(Preprint: bioRxiv 2024.03.31.587452).
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THTT 3HIT, 2023 ,49395-49383 ,(51)8]

https://doi.org/10.1021/acsomega.3¢c07920
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[C2]
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3Sh: TaeIfUe YOl TR Afelorad & faaTor 3R fagor)
FFCICRUA araiciion I HIAFET 104, 107866, 2023.
https://doi.org/10.1016/j.compbiolchem.2023.107866
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2023.

(Mifte: arXiv:2311.06457)|

[D]
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123(8), 1015-1029, 2024.
https.//doi.org/10.1016/j.bpj.2024.03.020
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Shanmuga Priya Baskaran, Ajaya Kumar Sahoo, Nikhil Chivukula, Kishan Kumar, and Areejit

Samal.

Cheminformatics analysis of the multitarget structure activity landscape of environmental chemicals

binding to human endocrine receptors.
ACS Omega, 8(51), 49383-49395, 2023.
https://doi.org/10.1021/acsomega.3c07920

[C1]

Nikhil Chivukula, Kundhanathan Ramesh, Ajay Subbaroyan, Ajaya Kumar Sahoo, Gokul

Balaji Dhanakoti, Janani Ravichandran, and Areejit Samal.
ViCEKb: Vitiligo-linked chemical exposome knowledgebase.
Science of The Total Environment, 913, 169711, 2024,
https://doi.org/10.1016/j.scitotenv.2023.169711

[C2]

Ananya Natarajan®, Nikhil Chivukula, Gokul Balaji Dhanakoti, Ajaya Kumar Sahoo, Janani

Ravichandran, and Areejit Samal.

EPEK: Creation and analysis of an ectopic pregnancy expression knowledgebase.
Computational Biology and Chemistry, 104, 107866, 2023.
https://doi.org/10.1016/j.compbiolchem.2023.107866

[Ch]

Ankita Ankita®, Sandeep Choubey, and Shashank Shekhar”.

Multicomponent rendezvous of cofilin, profilin and twinfilin at the actin filament barbed end.
2023.

(Preprint: arXiv:2311.06457).

(D]

Smruti Dixit, Teije C. Middelkoop’, and Sandeep Choubey.
Governing principles of transcriptional logic out of equilibrium.
Biophysical Journal, 123(8), 1015-1029, 2024.
https://doi.org/10.1016/j.bpj.2024.03.020
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3941-3938. /EEE, SelT$ 2023.

https://doi.org/10.1109/IGARSS52108.2023.10283418

[32]

dgrelt FAR 3R Tger Rgredan.

MMM 3R MMMSynth: faus aRoflag 3eT & Fereeian, 3R HAfew e STarer=.
PLOS ONE, 2024.

https://doi.org/10.48550/arXiv.2310.19454 (J&TTAT B & forw).
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AT gieerait @1 aRaga giear scpauT 3R fER weif Feeed g1 Adfa giar 2
SIeT 3T T A, 136(136(12), jes261223, 2023.

https://doi.org/10.1242/jcs. 261223

[eH3]
$ead1 TR, o FAR Wi, Frar xR sitorfPeds, 3k afeha ame
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K]
Saumitra Kulkarni, Hridesh K. Pharasi’, Sudharsan Vijayaraghavan, Anirban Chakraborti’,
and Areejit Samal.

Investigation of Indian stock markets using topological data analysis and geometry-inspired
network measures.

2023.
(Preprint: arXiv:2311.17016).

[Kul]
Mayank Jain®, Chandrani Kumari, Avnish Kumar’, and Soumyabrata Dev".
Using meteosat cloud masks for solar irradiance nowcasting.

In IGARSS 2023 2023 IEEE International Geoscience and Remote Sensing Symposium, pages
3938-3941. IEEE, Jul 2023.

https://doi.org/10.1109/IGARSS52108.2023.10283418

[Ku2]

Chandrani Kumari and Rahul Siddharthan.

MMM and MMMSynth: Clustering of heterogeneous tabular data, and synthetic data generation.
PLOS ONE, 2024.

https://doi.org/10.48550/arXiv.2310.19454 (To be published).

[M]
Amruta Vasudevan’, Reshma Maiya, Keertana Venkatesh®, Vinod Kumar, Parul Sood’,
Kausalya Murthy’, Sandhya P. Koushika®, and Gautam I Menon.

Transport of synaptic vesicles is modulated by vesicular reversals and stationary cargo clusters.
Journal of cell science, 136(12), jcs261223, 2023.
https://doi.org/10.1242/jcs.261223

[Mu]
Ishwarya Muralitharan, Ajaya Kumar Sahoo, Priya Dharshini Augusthian, and Areejit Samal.

Computational prediction of phytochemical inhibitors against the cap-binding domain of rift
valley fever virus.

Molecular Diversity, 2023.
https://doi.org/10.1007/s11030-023-10702-x (Submitted).
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https://doi.org/10.1111/pce. 14767
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https://doi.org/10.1039/D3RA04452A
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[N]

Rakesh Netha Vadnala, Sridhar Hannenhalli’, Leelavati Narlikar’, and Rahul Siddharthan.
Transcription factors organize into functional groups on the linear genome and in 3D chromatin.
Heliyon, 9(8), 18211, 2023.

https://doi.org/10.1016/j.heliyon.2023.e18211

[R]

Basanti Malakar’, Komal Chauhan’, Priyadarshini Sanyal’, Saba Naz’, Haroon Kalam’,
Vivek-Ananth R. P., Lakshya Veer Singh’, Areejit Samal, Dhiraj Kumar®, and Vinay Kumar
Nandicoori’.

Phosphorylation of CFP10 modulates mycobacterium tuberculosis virulence.
mBio, 14(5), e01232-23, 2023.
https://doi.org/10.1128/mbio.01232-23

[Ra]

Jayant Kulkarni’, Sripati A. Sahoo’, Pawel Herzyk", Vitthal T. Barvkar®, Sanjukta A. Kumar’,
Janani Ravichandran, Areejit Samal, Anna Amtmann®’, Mahesh Borde®, Penna Suprasanna’,
and Ashish K. Srivastava®.

Early-responsive molecular signatures associated with halophytic adaptation in sesuvium
portulacastrum (L.).

Plant, Cell & Environment, 47(3), 961-975, 2024.
https://doi.org/10.1111/pce.14767

[S1]

Ajaya Kumar Sahoo, Shanmuga Priya Baskaran, Nikhil Chivukula, Kishan Kumar, and Areejit
Samal.

Analysis of structure—activity and structure—mechanism relationships among thyroid stimulating
hormone receptor binding chemicals by leveraging the toxcast library.

RSC Advances, 13(34), 23461-23471, 2023.
https://doi.org/10.1039/D3RA04452A

[S2]

Ajaya Kumar Sahoo, Nikhil Chivukula, Kundhanathan Ramesh, Jasmine Singha’,
Shambanagouda Rudragouda Marigoudar’, Krishna Venkatarama Sharma’, and Areejit
Samal.

An integrative data-centric approach to derivation and characterization of an adverse outcome
pathway network for cadmium-induced toxicity.

Science of The Total Environment, 920, 170968, 2024.
https://doi.org/10.1016/j.scitotenv.2024.170968
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[Ta3]
399 FAR T, ﬁrﬁ?;rﬁm AT TS ASIOHT, ma?rrﬁ?r QTS FgalsT
AR, ermam‘raﬁwamshaml

W@W%WWWWWWW%W%W@W
i gpIaAdh TIBAIUT BT T 3omT| 2024.

(Mftie: IRTFE3NSdT 2024.03.27.586984).

[CH4]

9T FAN g, faw-awa ad, e Rgga, fAwfeed oo-wwm, wftee
Agerror, aaneft @+, 3Ty AfoTs, 3ﬁT3TﬁGﬁT-|"€|THT~I'I

TAaGPred:

TI8T 9 | YuTlel!, Jemsfear arfasiierar 3Rk @afa arfda oida &t sifgsgarf & foo
Teh YTUch hFTYLRATel SUI0T|

ARG HifAwer AT, 8(37), 34091-34102, 2023.
https.//doi.org/10.1021/acsomega.3c05155

[aT1]

3R IR TTafes|

3-are faaedsdist & fow qUdr wu hr g # aRadd: fhda 310] f&ar &1 sror
I gU B2 oo ©F el # wiE # Py # 35U U T ardl BEe &I Seure
BT 3ETEIUT| eI 3 ufcddd e, 2024 ,11-1 ,11]

https.//doi.org/10.3389/foubh. 2023.1343047

[@12]

ATy ofts, YerAT & difeds, FfdFTaT Agawers, ABH s, fAder dAegEn |,
Tl SEITEAT *, gﬂ;ram anfael) fa%3ms, ATH ABESHTx, FcT ARV ARRISTT*,
fashia FARs, ?.l?.'I'Uﬁ'EﬁT{* S TH. AN, ARTYAT als, eller T&HOT+, HETER
g , aﬁd’ﬁrw R ryermiYs, mmﬁaﬁml

TR -ThIpd AU FICATHH o ATSHIIFEINIH TSP ATad H (SIFF Blfeaee g
& HHeID b TT H

rvO158 T el feraT|

eLife, 12, 80218, 2023

https://doi.org/10.7554/eL ife.80218
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[S3]

Ajaya Kumar Sahoo, Nikhil Chivukula, Shreyes Rajan Madgaonkar, Kundhanathan Ramesh,
Shambanagouda Rudragouda Marigoudar’, Krishna Venkatarama Sharma®, and Areejit
Samal.

Leveraging integrative toxicogenomic approach towards development of stressor—centric adverse
outcome pathway networks for plastic additives.

2024.
(Preprint: bioRxiv 2024.03.27.586984).

[S4]

Ajaya Kumar Sahoo, Vivek-Ananth R. P., Nikhil Chivukula, Vishalini Rajaram, Karthikeyan
Mohanraj’, Devanshi Khare’, Acharya Celin", and Areejit Samal.

T9GPred: A comprehensive computational tool for the prediction of type 9 secretion system, gliding
motility, and the associated secreted proteins.

American Chemical Society, 8(37), 34091-34102, 2023.
https://doi.org/10.1021/acsomega.3c05155

[Sal]
Cloé Roger’, Adéle Paul’, Emmanuel Fort’, Céline Lamouroux’, Areejit Samal, Johan

Spinosi’, and Barbara Charbotel".

Changes in the European union definition for endocrine disruptors: how many molecules remain a
cause for concern? the example of crop protection products used in agriculture in France in the six
last decades.

Frontiers in Public Health, 11, 1-11, 2024.

https://doi.org/10.3389/fpubh.2023.1343047

[Sa2]

Somnath Shee’, Reshma T. Veetil’, Karthikeyan Mohanraj, Mayashree Das®, Nitish Malhotra®,
Devleena Bandopadhyay’, Hussain Beig’, Shalini Birua’, Shreyas Niphadkar’, Sathya
Narayanan Nagarajan®’, Vikrant Kumar Sinha’, Chandrani Thakur’, Raju S. Rajmani’,
Nagasuma Chandra’, Sunil Laxman®, Mahavir Singh®, Areejit Samal, Aswin N. Seshasayee”,
and Amit Singh".

Biosensor—integrated transposon mutagenesis reveals rv0158 as a coordinator of redox homeostasis
in mycobacterium tuberculosis.

eLife, 12, 80218, 2023.
https://doi.org/10.7554/eLife.80218
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[{1]
IRl ARV, TR AearpaAR, Tger Rgrder |, 3R Fieqa awarer«|
FAINTSST T SUANT Heh . AR Fels 5 TSAlelcH HT Tgdled | AfShel ATl

3)62), ATITS2024 ,018|
https://doi.org/10.1093/mmy/myae018

[@2]

qfesT dearpaAR 3R Tger g

grafheee Sy AT wEcE @ Rufy-RfE Rew, MR F81 Az & BT T a9
HHATIAT ITOTAT|

11(1), 231088, 2024.

https.//doi.org/10.1098/rso0s.231088

(1]

Rrgrder, damadt areliets, 3R degae avaeTs|

THafy FyAg Afercd arell AR F IRTAS yarR Teepsr 3rafesodr Hr #da-
afeter srfasaroh|

TG §¢Y Acdh PIhd BTl 2022 H| Idldd god dcad, I 2023
https://doi.org/10.21428/3d48c34a.796d7f22

(2]

g urEls, faufa IREmyEs, Aaw NEEEd- ISdAR dAAEFEI-dCSRATE -,
faelg geers, fcar YFaRs, Tge Rgrde, derad) aAreliats, AR degar aawe-

THATY FgHE Afoey areh ARt & wfia afder AT g gHarR defds &
Hiasgarof|

iScience, 26(10), 107846, 2023.
https://doi.org/10.1016/.isci.2023. 107846

[Rrer1]
A Bare, Ry R, o geare, sifafaa @ wifdes, 3k afeha amre
UeeldT SAfde dAcdd & YAfATAT qfoda Az # AHAGd Wl HrAl &l
denfas Ruie,
14, 6734, 2024.
https://doi.org/10.1038/s41598-024-57086-y
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[Sel]

Aswathy Narayanan®, Pavitra Selvakumar, Rahul Siddharthan, and Kaustuv Sanyal".
Identification of C. auris clade 5 isolates using clalD.

Medical Mycology, 62(3), myae018, 2024.

https://doi.org/10.1093/mmy/myae018

[Se2]
Pavitra Selvakumar and Rahul Siddharthan.

Position-specific evolution in transcription factor binding sites, and a fast likelihood calculation for
the F81 model.

Royal Society Open Science, 11(1), 231088, 2024.
https://doi.org/10.1098/rs0s.231088

[Sil]

Durga Parkhi’, Nishanthi Periyathambi®, Yonas Weldeselassie®, Vinod Patel’, Nithya Sukumar’,
Rahul Siddharthan, Leelavati Narlikar®, and Ponnusamy Saravanan”.

Machine-learning prediction of early postpartum glucose intolerance in women with gestational
diabetes mellitus.

In The Global Health Network Conference Proceedings 2022. The Global Health Network, Jun 2023.
https://doi.org/10.21428/3d48c34a.796d722

[Si2]

Durga Parkhi’, Nishanthi Periyathambi’, Yonas Ghebremichael-Weldeselassi Ghebremichael-
Weldeselassi’, Vinod Patel’, Nithya Sukumar®, Rahul Siddharthan, Leelavati Narlikar®, and
Ponnusamy Saravanan’.

Prediction of postpartum prediabetes by machine learning methods in women with gestational
diabetes mellitus.

iScience, 26(10), 107846, 2023.
https://doi.org/10.1016/j.is¢1.2023.107846

[Sill]
Suchetana Mitra®, Priyotosh Sil, Ajay Subbaroyan, Olivier C. Martin®, and Areejit Samal.

Preponderance of generalized chain functions in reconstructed Boolean models of biological
networks.

Scientific Reports, 14, 6734, 2024.
https://doi.org/10.1038/s41598-024-57086-y
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Ry R, 39T gearww, @i wawofl, sifafea @ wfée., 3k sfieha s

e ¥ ¥ a@dew Afauees ab o dcad d AT X AR 395 T5T HhaA
I Y JAAT DY FeIaT B

2023.
(NfSie: JrRARTFIT 2023.07.17.549398) |

[R=]

Wea Far g, Rarhr e, afgarer w60, ik @& 9
WEAT-EUAT Fe-HUAT W STAT 37shdA T HABT Bl bS]
2024.

(e _https.//doi.org/10.1101/2024.02.24.581870)

[l

o Fearrad, Naaw e, stfafaaw @ mfiges, sk sReia amwe

gfoaa S fafaarmss dcad & Aiga Taa & fov AemacHs TREAT & o1H 33|
TRSABRATCRE H hifthar

24(3), bbad160, 2023.

https://doi.org/10.1093/bib/bbad160

[¥4]
R ', T 9l 31 gegamit JEareT|
HAlsel AT FITod W WNEA-TEIT Seiara T AP

2024.
(Miftie: https://doi.org/10.1101/2024.03.03.583162)|
[Vl

EI faoraraas, et FeHIAREvE, dA ATE, e WEe, IR, Rdw-aed i
IRET a&e|

AT g A TAAART B & 3= Uy arel siatardifiess = $Hr wiasgamt & forw
AN offeter AlseT| THTT M, 9(11), 13006-13016, 2024.

https://doi.org/10.1021/acsomega.3¢c09392

[Y]

Fard AreE, afdr vaHers, fafoe Rfesw., sea sives, ik sfeia amre

3Had NeRhY aehell ATa ATETSH BRATHS deldeiadl aAcad H Jg-gad aRad=l o
ghsl &

HieId 3 ufoler =gIaEd, 15, 1-19, 2023,

https://doi.org/10.3389/fnagi.2023.1120846
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[Sil2]
Priyotosh Sil, Ajay Subbaroyan, Saumitra Kulkarni, Olivier C. Martin’, and Areejit Samal.

Biologically meaningful regulatory logic enhances the convergence rate in Boolean networks and
bushiness of their state transition graph.

2023.
(Preprint: bioRxiv 2023.07.17.549398).

[Sin]

Rohit Kumar Singh, Pinaki Swain, Mahipal Ganji’, and Sandeep Choubey.
Decoding the role of dna sequence on protein-DNA co-condensation.

2024.

(Preprint: https://doi.org/10.1101/2024.02.24.581870).

[Su]

Ajay Subbaroyan, Priyotosh Sil, Olivier C Martin’, and Areejit Samal.

Leveraging developmental landscapes for model selection in Boolean gene regulatory networks.
Briefings in Bioinformatics, 24(3), bbad160, 2023.

https://doi.org/10.1093/bib/bbad 160

[Sw]

Pinaki Swain, Sandeep Choubey, and Satyavani Vemparala.
Role of protein-protein interactions on model chromatin organization.
2024.

(Preprint: https://doi.org/10.1101/2024.03.03.583162).

[Vl

Sudharsan Vijayaraghavan, Akshaya Lakshminarayanan®, Naman Bhargava’, Janani
Ravichandran, R. Vivek-Ananth, and Areejit Samal.

Machine learning models for prediction of xenobiotic chemicals with high propensity to transfer into
human milk.

ACS Omega, 9(11), 13006-13016, 2024.
https://doi.org/10.1021/acsomega.3c09392

[Y]

Yasharth Yadav, Pavithra Elumalai, Nitin Williams®, Jurgen Jost’, and Areejit Samal.
Discrete ricci curvatures capture age-related changes in human brain functional connectivity networks.
Frontiers in Aging Neuroscience, 15, 1-19, 2023.

https://doi.org/10.3389/fhagi.2023.1120846
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[Z]

#ewr FAR FfaaAwts, AT s, s@ar Far e, 3k UEIIECH

Ideih e # FOS-aior aAfahr: afafier Mg ugea @ AP AR a5
AR =ik e # ¥9R, 2023 ,107428 ,126.
https://doi.org/10.1016/j.cnsns.2023.107428 (T&d)|

2.1.3 aifora

afOTq T & I & &1 AU | oA AAUAAT3N Dl carues Mept & ded e q
T AY FHGPA T ST &1 T agd & dferg faavor & fe=r omr & -

o Ao ferfog aftd @Eanst & o @ sreadd § e Sis 3R aen
S0 "deeodE" Tared afde €1 feefodT @menst & 3uad T &
foT &g ot # @ v SAMAAT a&g3ii Sl @b AR Fdgl @1 faguer 349
W gRRT wrat & Neerog & ATCIT @ T &1 IMSc & 3723 FT o1
SO & Tgeg3it # IO SAMATY (qgue FHIAION & FaarEt & AT
& HeIT), AT dag (@#fcra & aag) 3R [Afaay doafta afaa
[fasra FfFITe, F. va. Taas, FAAR] THE, T EFeaary]

dsafordy safafa: it & ae arar &8 R # gguel & aRfAT de &
AU A T IS §| TgUel B por Baft 3R aguel & dedr FA= de
B SRy & AYiRa o #F Fecaqe’t e Herdh ¥ 5@ g & ey
AR AR 3= & & T TG TG T [T I, Tg o]

o A FoE: A YoH B fga TR A0 aEgst & gARTE d aHgh @
Tafda ®1 I af0d & @98 AecaqoT &3 # & TH &l SHHT 3UANT ;0T Dl
ANHIT G A emaEnt R AR hr B @t F cAud wu F pAr S
¢ [orer =]

- wEa R §E REid A% §9 ¥ Ugpiae i & AT # 30T GeanHt
& AT & 1P T F§afa &1 39 &7 &1 fieero, sfea aguor ik sfafa
afea aftta &1 w5 37 ArET F WY FHE FIG ¥ Frems # o sEd
U

o IR Aiserfoe ik -RERT sofaf: 59 Qe @ #@e ak w© 3Ea-3maeEh
AR & 39 & & F aftTa foFamr S Thar &1 38 FdieH TEFH F Scued
g arell P FAEAI Bl AT P & U afd =gdHa grr uer fohar aram )
st o, I Hifadhr H A arast & ay-ary g AT F =T a5, S
s fRgia @ ufas & & 1 g3 B
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1Z]

Mahesh Kumar Mulimani’, Soling Zimik, Jaya Kumar Alageshan’, and Rahul Pandit".

Spiral-wave dynamics in excitable media: Insights from dynamic mode decomposition.
Communications in Nonlinear Science and Numerical Simulation, 126, 107428, 2023.

https://doi.org/10.1016/j.cnsns.2023.107428 (Submitted).

2.1.3 Mathematics

The Mathematics group has wide ranging interests. These specializations are conveniently grouped
together under broad headings. A very brief description is provided below:

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 commutative algebra.

[Vijay Kodiyalam, K. N. Raghavan, Amritanshu Prasad, S Viswanath

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 Iyer, Rahul Gupta ]

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]

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.

[K. Srinivas, Anirban Mukhopadhyay, Sanoli Gun, Anup Dixit]

Operator algebras and non-commutative geometry:

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 quantum
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, S Sundar]
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o Ceafaelid yonforat 3R I-R_fFaT dsmegar Rga: vy C+ deeioa w
T AcHAIhed g fopar AR R 3@eamsit & sad R@ciicd caaer &
I T &, o 3faRke gawuand @t € o frey jw arw oo o
sifas FaEast d TaHTide § @ 3cUed @ldl ol IJe JcAthed T fohar
& faffea wiifse o & 3T X & fov IR-Afads Faegar fga 3R
PATcHAD fIHTOT & LARPAT dNpl & A Bl ST AT &l

[rfaerer AEd)

- vfafafes R gag diy @w@ad § St #ifds ar aforda aeg3it & gawud
& F H 30 Bt &1 ufafafca Rgia 3a& Afcera Famdea & Aegd 4
AT GH F U BT HIIS W1 &l gfafAfdca Rgia o5 gag-dgiias
HEAI B Afgrq A0 F FAREIBN #A FA A A F&TH g1 §, 4
Igd TS e § HHAT AT ¢

[T. 9H1E, &. U, Ireadd, Td. faeasny)

« AWl UtElel @ SAfAfd & ®u F aftia fear s a@dar ¥, Swd gt &
UROT & AT T | SHBT 32T 31 &3 F IUN & IJITT a1 &, [T aw
AR gag g Sereor € S fApfaat & ded 3aRadaa €1 5@ Rfwg & afta
& ary-ary AfId 7 N s gy

[gfeaT duperers, e qatel]

2.1.4 yarE Fr g (IT0r)
2023-2024 &, USRI # 32 W@ UhIAd U 7|

@l

T+ (TA2) W HTATH I |

TATHI AT Fdel, 65(3), 501 — 528, 2023.
https://doi.org/10.1017/S0017089523000071

[vTE]

ST gaaas, gerw ufdas, IR Jeawar w
AT AU b BRI A% -4HA APz
Siefel 3T Al 2AY Uz sed YEfhdera,

32(04), 2350026, 2023.
https://doi.org/10.1142/S0218216523500268

[TTw2]
oS geads, e ufzds, IR Feagar v
AN AT k -Gt fpard|

33y J9al 3% WIR Us Utarss dAyAfeay, 2023.
https://doi.org/10.1007/s13226-023-00477-0 (U¥J)|
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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 noncommutative
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, 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.

[Sushmita Venugopalan, Dishant Pancholi]

2.1.4 List of Publications (Mathematics)
In 2023-2024, 32 articles were published in journals.

[A]

Anbu Arjunan, Sruthymurali ., and Sundar S.
KMS states on C.(N?).

Glasgow Mathematical Journal, 65(3), 501 — 528, 2023.
https://doi.org/10.1017/S0017089523000071

[Asl]
Abhijeet Ghanwat’, Suhas Pandit’, and Selvakumar A.

Lefschetz open book decompositions of 4—manifolds.

Journal of Knot Theory and Its Ramifications, 32(04), 2350026, 2023.
https://doi.org/10.1142/S0218216523500268

[As2]

Abhijeet Ghanwat’, Suhas Pandit’, and Selvakumar A.
Murasugi sum of k -open books.

Indian Journal of Pure and Applied Mathematics, 2023.
https://doi.org/10.1007/s13226-023-00477-0 (Submitted).
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RSO HASTH, 2024. arXiv:2308.08146 (YHIRAT &l & forw) |

[5]
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2024.

arXiv:2403.05109 (9¥dd)|

[76]

Iy woE AR FARY T

30-FIAT Bl AT e 3R cas-Ransa g7 & v oRfAa &7 e
RTA Tt 3TH BifFaacad, 2023.103705.
https://doi.org/10.1016/j.ejc.2023.103705

[97]

JrHary yaE A FARY .

Ta-3AdRUT Faeaq &1 aurar 3R g-gfdic Seaa Afgaa & gfafdat & fow cas & g3
TSdH 3 UTASS HYATEHFH, 154, 102654, 2024.
https://doi.org/10.1016/j.aam.2023.102654

76 s ufeeT it oar wifdr o fawo
e 2023 - A 2024



https://doi.org/10.1016/j.ejc.2023.103705
https://doi.org/10.1016/j.aam.2023.102654

THE INSTITUTE OF MATHEMATICAL SCIENCES

[Pr1]

Dilpreet Kaur’, Sunil Prajapati’, and Amritanshu Prasad.
Simultaneous conjugacy classes for finite p-groups of rank <5.

Journal of the Ramanujan Mathematical Society, 38(3), 275-293, 2023.

[Pr2]
Sridhar P. Narayanan’, Digjoy Paul’, Amritanshu Prasad, and Shraddha Srivastava’.
Some restriction coefficients for the trivial and sign representations.

Algebraic Combinatorics, 2024. arXiv:2211.15252 (To be published).

[Pr3]

Uri Onn’, Amritanshu Prasad, and Pooja Singla".

Representation zeta functions of arithmetic groups of type A2 in positive characteristic. 2023.
(Preprint: arXiv:2308.07073).

[Prd]

Amrutha P°, Amritanshu Prasad, and Velmurugan S.

On the existence of elementwise invariant vectors in representations of symmetric groups.
Algebraic Combinatorics, 2024.

arXiv:2308.08146 (To be published).

[Pr5]

Amrutha P°, Amritanshu Prasad, and Velmurugan S.
Cyclic characters of alternating groups.

2024.

arXiv:2403.05109 (Submitted).

[Pro6]

Amritanshu Prasad and Samrith Ram".

Splitting subspaces and a finite field interpretation of the touchard—riordan formula.
European Journal of Combinatorics, 110, 103705, 2023.
https://doi.org/10.1016/j.ejc.2023.103705

[Pr7]
Amritanshu Prasad and Samrith Ram”.

Enumeration of anti-invariant subspaces and touchard’s formula for the entries of the ghermite
catalan matrix.

Advances in Applied Mathematics, 154, 102654, 2024.
https://doi.org/10.1016/j.aam.2023.102654
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https://doi.org/10.1007/s10468-024-10254-0 (JTIAT &t & forw)|

[RTaT]

G TH. FAAE, F.04. Taaa, IR qFT ey
2023.

arXiv:2302.08279 (9¥dd)|

[mA]
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T g fefSfed ameasn @ U MR &F W ZITel dATd g T 11T §3IHT YaTe |
SeIer 3% uRE MBI, 27, 85-100, 2024.
https://doi.org/10.1615/JPorMedia.2024050262

[vH]

LEER IR

3SHISS ShieT HaRld & Al W

FRIETE - A0 faE, 133(2), 48, 2023.
https://doi.org/10.1007/s12044-023-00767-x

[@]

O Uf3a» AR v. FeaFaAn|

-4RfAPIesd & AOET CSHFA THITSI|
Attt 3R $Ed U, 334, 108550, 2023.
https://doi.org/10.1016/j.topol.2023.108550

[@er]

IR, Jedl|

IH TG gd §RI &b JYURIEY MR HoT W Wi |
Uy faere # oty fafear, 2023.
https://doi.org/10.1002/Mma.9277 (qXHJ)|
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[Ra]

K. N. Raghavan, V. Sathish Kumar, R. Venkatesh’, and Sankaran Viswanath.
Unique factorization for tensor products of parabolic verma modules.

Algebras and Representation Theory, 2023.

https://doi.org/10.1007/s10468-024-10254-0 (To be published).

[Rag]

Mrigendra S. Kushwaha®, KN Raghavan, and Sankaran Viswanath.
Simple procedures for left and right keys of semi-standard young tableaux.
2023.

arXiv:2302.08279 (Submitted).

[Ram]

Shyamala Sakthivel’, Pankaj Shukla®, and Selvi Ramasamy.

Creeping flow of couple stress fluid over a spherical field on a saturated biporous medium.
Journal of Porous Media, 27, 85-100, 2024,
https://doi.org/10.1615/JPorMedia.2024050262

[S]

Dhananjaya Sahu.

On values of dedekind zeta function.

Proceedings Mathematical Sciences, 133(2), 48, 2023.
https://doi.org/10.1007/s12044-023-00767-x

[Se]

Suhas Pandit” and A. Selvakumar.

Relative trisection embeddings of 4—manifolds.
Topology and its Applications, 334, 108550, 2023.
https://doi.org/10.1016/j.topol.2023.108550

[Sell]

R. Selvi.

Drag on a semipermeable spherical particle covered by a couple stress fluid.
Mathematical Methods in the Applied Sciences, 2023.
https://doi.org/10.1002/Mma.9277 (Submitted).
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[Sel2]
R. Selvi and Osman Anwar Bég".

Mathematical modelling of couple stress fluid flow around a semi-permeable sphere enclosing a
solid core.

ZAMM Journal of Applied Mathematics and Mechanics, 104(4), 202300225, 2024.
https://doi.org/10.1002/zamm.202300225

[Sel3]
R. Selvi, Deepak Kumar Maurya“, and Pankaj Shukla’.

Analytical solution of a couple stress fluid saturated in a porous medium through a Reiner—
Rivlin liquid sphere.

Physics of Fluids, 35(7), 073106, 2023.
https://doi.org/10.1063/5.0149507

[Sel4]

R. Selvi, Deepak Kumar Maurya®, Pankaj Shukla®, and Ali J. Chamkha".
Analysis of a Reiner—Rivlin liquid sphere enveloped by a permeable layer.

Physics of Fluids, 36(2), 023303, 2024.

https://doi.org/10.1063/5.0182706

2.1.5 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.

» High Energy Physics: Sub-nuclear constituents of nature and their properties is well
summarized by the Standard Model. This model describes the strong and electroweak
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 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 and V. Ravindran, Shankha Banerjee]

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 to multileg processes are being included to improve the
accuracy of the predictions.

[D. Indumathi and V. Ravindran]
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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, 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.

[D. Indumathi, Shrihari Gopalakrishna, 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”. The main themes of research are the QCD phase diagram and exotic
transport properties of QCD matter far away from equilibrium. In particular we are
looking for signals of QCD (chiral) critical point from first principles lattice gauge
theory calculations and understanding the degrees of freedom and the symmetries
across the deconfinement transition. Moreover the effects of topological transitions
in QCD matter both in and away from equilibrium is studied using lattice techniques
which can provide us with crucial insights about the mechanism of deconfinement
and chiral symmetry breaking. Exotic phases of QCD matter at very high baryon
densities like color superconducting phases and its properties are also another
theme of research within our group.

[Sanatan Digal, Sayantan Sharma, Padmanath Madanagopalan]

Gravitational Physics: FEinstein’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, Dhiraj Hazra, Partha Mukhopadhyay]|

Astrophysics & Cosmology: 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. So far only pulsar astrophysics
is being pursued at IMSc. In addition 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, Dhiraj Hazra]
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— Quantum Field Theory: Thisprovides a general theoretical framework forthe 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]

— 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, Partha Mukhopadhyay, Nemani V. Suryanarayana, Roji Pius]

o 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 high-temperature 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.

[Syed Raghib Hassan, Mukul Laad, G. Baskaran (Raja Ramanna Fellow), Ajit
C. Balram]

— 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.

[Gautam 1. Menon, Pinaki Chaudhuri, Satyavani Vemparala, Debayan
Chakraborty]
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» 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.

[R. Rajesh, Gautam I. Menon, Sitabhra Sinha, Satyavani Vemparala, Arnab Pal]

» Quantum Statistics: Atheoryofgeneralized Fock spacesis formulated. This theory underlies
the different forms of quantum statistics such as "infinite", Bose-Einstein and Fermi-Dirac
statistics. The theory is based on a three-tiered structure consisting of Fock space, statistics
and algebra. This generalized formalism not only unifies the various forms of statistics and
algebras, but also allows the construction of new forms of quantum statistics as well as many
algebras of creation and destruction operators. Some of these are new algebras for infinite
statistics, g-statistics and its many avatars, a consistent algebra for fractional statistics, null
statistics or statistics of frozen order, doubly-infinite statistics, many representations of
Orthostatistics, Hubbard statistics and its variations.

[G Rajasekaran (Professor Emeritus)]

e 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 techniques. 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]

e Quantum Physics: This is a grouping of areas not subsumed under the above headings and
contains the following specializations.
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qurﬁ?n@m WA q@TEs, IR O, Saad IEH, AR gioaar Reer«|
é@naaﬁﬁm%waﬁmﬁa;ﬁvﬁmagaﬁrml

oifaes Tafetr &, 108(8), 083529, 2023.
https://doi.org/10.1103/PhysRevD.108.083529

[wsii]

. retts, . vAfAARE. AR v TARETgE (FSd anrEh, dawa 39, wdlld avwer
anfaer §)1

AAecsl FBIECH TTarhiol a¥aT GEHR T grel & WA gRUMHAT & Joldr Tl
2023.

(Mftie: arXiv:2309.00693)]

38 s ufeeT it oar wifdr o fawo
e 2023 - A 2024



https://doi.org/10.1103/PhysRevD.109.014007
https://doi.org/10.1103/PhysRevD.108.083529

THE INSTITUTE OF MATHEMATICAL SCIENCES

— 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]

— 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]

— 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.

[Sitabhra Sinha]

2.1.6 List of Publications (Theoretical Physics)

In 2023-2024, 78 articles were published in journals and conference proceedings.

[A]

Aman Abhishek and Sayantan Sharma.

Toward a universal description of hadronic phase of QCD.
Physical Review D, 109(1), 014007, 2024.
https://doi.org/10.1103/PhysRevD.109.014007

[Ad]

Aparajita Sen’, Soumen Basak”, Tuhin Ghosh’, Debabrata Adak, and Srijita Sinha".
Importance of high-frequency bands for removal of thermal dust in ECHO.

Physical Review D, 108(8), 083529, 2023.
https://doi.org/10.1103/PhysRevD.108.083529

[Ag]
G. Agazie’, J. Antoniadis and A. Anumarlapudi’ (includes Manjari Bagchi, Debabrata Deb,
Pratik Tarafdar).

Comparing recent PTA results on the nanohertz stochastic gravitational wave background.
2023.
(Preprint: arXiv:2309.00693).
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2023.
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e O 3R @ma Jifadhr, 678, AS0, 2023.
https://doi.org/10.1051/0004-6361/202346844_
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[An]
AKhil Antony, Fabio Finelli’, Dhiraj Kumar Hazra, Daniela Paoletti’, and Arman Shafieloo".

A search for super—imposed oscillations to the primordial power spectrum in planck and SPT-3G
2018 data.

2024.
(Preprint: arXiv:2403.19575).

[Antl]

J. Antoniadis®, P. Arumugam” and S. Arumugam” (includes Manjari Bagchi, Debabrata Deb,
Pratik Tarafdar).

The second data release from the European Pulsar Timing Array: V. Implications for massive black
holes, dark matter and the early Universe.

2023.
(Preprint: arXiv:2306.16227).

[Ant2]

J. Antoniadis’, P. Arumugam’ and S. Arumugam’ (includes Manjari Bagchi, Debabrata Deb,
Pratik Tarafdar).

The second data release from the European Pulsar Timing Array: IV. Search for continuous
gravitational wave signals.

2023.
(Preprint: arXiv:2306.16226).

[Ant3]

J. Antoniadis®, P. Arumugam” and S. Arumugam” (includes Manjari Bagchi, Debabrata Deb,
Pratik Tarafdar).

The second data release from the European Pulsar Timing Array: III. Search for gravitational
wave signals.

Astronomy and Astrophysics, 678, A50, 2023.
https://doi.org/10.1051/0004-6361/202346844

[Antd]

J. Antoniadis’, P. Arumugam” and S. Arumugam” (includes Manjari Bagchi, Debabrata Deb,
Pratik Tarafdar).

The second data release from the European Pulsar Timing Array: II. Customised pulsar noise
models for spatially correlated gravitational waves.

Astronomy and Astrophysics, 678, A49, 2023.
https://doi.org/10.1051/0004-6361/202346842
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[As1]

AT &. e, (ol AT, SAlet», AT Agails, AYHGA WeT», T & AAWeTs.
HefaT-Fod Aol FAGIAT & UHT ITcarhior IAT| Fdd HF S T By,
023(9), 137, 2023. https://doi.org/10.1007/THEP09(2023)137

[As2]

g F. FAMF AR S Txw.

U FAAT 3ifdwies i e Rer 3R g@dr 81 N dre|
S 3% ES Ueil fhfotdd, 2023(08), 004, 2023.
hitps://doi.org/10.1007/JHEP08(2023)004

[As3]

g F. FAMF AR ST TFw,

SIutarSidhel FATAT 3ifdwlesd & e Nor 3R sadr a8 N |
Sde ATH S UAST Thiotad, 2024(4), 039, 2024.
https://doi.org/10.1007/JHEP04(2024)039

[B1]

. TH. 3AdTs, UA. AFardioes, &. §. §. MNeATThI», §. Th. TEH=, A, T,
Y. @Y. @, BT, A e, i & weEres.

AO327 Jgrd Fde&TuT thearer 3R et e &1 a1 Relie|

TEIfthfoihel Sl Iuelidie W, 271(1), 23, 2024.
https://doi.org/10.3847/1538-4365/ad19da

[B2]

3aTT UG, 50, el §. . seamevdhrs, Sfoar ww. 3aam, gzat @ @ aw., @
v, Farataes, $E AT, Fol aETE, AT o, A, waﬁav’ra"rq"rqw*l
WRAET 327 AIMEC TFe-Thed TAETOT & ATY fHNUHS Tedk Hr @iat AR Foar FaRon|
g TTIfhiaida STadl, 956(2), 132, 2023.

https://doi.org/10.3847/1538-4357/act99d

[B3]

Ffdemer FAR gardls, afdea gfaads s Rom qome (FSH e, duwa 9, gl
WHeR, SAfdsare a1 fAe &)l

I T RGP AT & AP Afed, 527(1), 213-231, 2023.
https://doi.org/10.1093/mnras/stad3122
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[As1]

Sujay K. Ashok, Renjan R. John®, Sujoy Mahato’, Madhusudhan Raman’, and T. Layon".
Effective gravitational couplings of Kaluza-Klein gauge theories.

Journal of High Energy Physics, 2023(9), 137, 2023.
https://doi.org/10.1007/JHEP09(2023)137

[As2]

Sujay K. Ashok and Jan Troost".

The chiral ring of a symmetric orbifold and its large N limit.
Journal of High Energy Physics, 2023(08), 004, 2023.
https://doi.org/10.1007/JHEP08(2023)004

[As3]

Sujay K. Ashok and Jan Troost".

The operator rings of topological symmetric orbifolds and their large N limit.
Journal of High Energy Physics, 2024(4), 039, 2024.
https://doi.org/10.1007/JHEP04(2024)039

[B1]
J. S. Deneva’, M. McLaughlin’, T. E. E. Olszanski’, E. F. Lewis’, D. Pang’, P. C. C. Freire’,
Manjari Bagchi, and K. Stovall’.

The AO327 drift survey catalog and data release of pulsar detections.
The Astrophysical Journal Supplement Series, 271(1), 23, 2024.
https://doi.org/10.3847/1538-4365/ad19da

[B2]
Evan F. Lewis’, Timothy E. E. Olszanski’, Julia S. Deneva’, Paulo C. C. Freire’, Maura A.
McLaughlin®, Kevin Stovall’, Manjari Bagchi, Jose G. Martinez’, and Benetge B. P. Perera’.

Discovery and timing of millisecond pulsars with the arecibo 327 MHz drift-scan survey.
The Astrophysical Journal, 956(2), 132, 2023.
https://doi.org/10.3847/1538-4357/acf99d

[B3]
Avinash Kumar Paladi’, Churchil Dwivedi’ and Prerna Rana® (includes Manjari Bagchi,
Debabrata Deb, Pratik Tarafdar, Jyotijwal Debnath).

Multiband extension of the wideband timing technique
Monthly Notices of the Royal Astronomical Society, 527(1), 213-231, 2023.
https://doi.org/10.1093/mnras/stad3122
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Hifadhr a3 A, 480, 128975, 2023.
https://doi.org/10.1016/j.physleta.2023.128975
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Hifadhr a3 T, 493, 129261, 2024.
https://doi.org/10.1016/j.physleta.2023.129261
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https://doi.org/10.1103/PhysRevB.108.165118
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108(2), 024902, 2023.
https://doi.org/10.1103/PhysRevE.108.024902

[fa2]
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108(2), 024131, 2023.
https://doi.org/10.1103/PhysRevE.108.024131
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[Bal]

Radha Balakrishnan, Rossen Dandoloff’, and Avadh Saxena’.
Exact hopfion vortices in a 3D Heisenberg ferromagnet.

Physics Letters A, 480, 128975, 2023.
https://doi.org/10.1016/j.physleta.2023.128975

[Ba2]

Radha Balakrishnan, Rossen Dandoloff’, and Avadh Saxena’.
Twisted curve geometry underlying topological invariants.

Physics Letters A, 493, 129261, 2024.
https://doi.org/10.1016/j.physleta.2023.129261

[Bas]
K. Yogendra®, Tanmoy Das’, and G. Baskaran.

Emergent glassiness in the disorder-free Kitaev model: Density matrix renormalization group
study on a one-dimensional ladder setting.

Physical Review B, 108(16), 165118, 2023.
https://doi.org/10.1103/PhysRevB.108.165118

[Bil]

Apurba Biswas, V. V. Prasad’, and R. Rajesh.

Mpemba effect in driven granular gases: Role of distance measures.
Physical Review E, 108(2), 024902, 2023.
https://doi.org/10.1103/PhysRevE.108.024902

[Bi2]

Apurba Biswas and R. Rajesh.

Mpemba effect for a brownian particle trapped in a single well potential.
Physical Review E, 108(2), 024131, 2023.
https://doi.org/10.1103/PhysRevE.108.024131

[Bi3]

Apurba Biswas, R. Rajesh, and Arnab Pal.

Mpemba effect in a langevin system: Population statistics, metastability, and other exact results.
The Journal of Chemical Physics, 159(4), 044120, 2023.

https://doi.org/10.1063/5.0155855
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107(6), 064905, 2023. https://doi.org/10.1103/PhysRevC.107.064905
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https://doi.org/10.1016/B978-0-323-90800-9.00007-X
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https://doi.org/10.1103/PhysRevLett.130.176501
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[Bis]

Arup Biswas, Arnab Pal, Debasish Mondal’, and Somrita Ray".
Rate enhancement of gated drift-diffusion process by optimal resetting.
The Journal of Chemical Physics, 159(5), 054111, 2023.
https://doi.org/10.1063/5.0154210

[Bisw]
Changfeng Li", Deeptak Biswas, and Nihar Ranjan Sahoo".

Cumulants of net-strangeness multiplicity distributions at energies available at the BNL relativistic
heavy ion collider.

Physical Review C, 107(6), 064905, 2023.
https://doi.org/10.1103/PhysRevC.107.064905

[Bo]

Koyena Bose and Ajit C. Balram.

Prediction of non-abelian fractional quantum hall effect at v = 2 + 4
Physical Review B, 107(23), 235111, 2023.
https://doi.org/10.1103/PhysRevB.107.235111

i

[C1]

Zlatko Papic” and Ajit C. Balram.

Fractional quantum hall effect in semiconductor systems.

In Tapash Chakraborty, editor,

Encyclopedia of Condensed Matter Physics (Second Edition), pages 285-307. Elsevier, 2024.
https://doi.org/10.1016/B978-0-323-90800-9.00007-X

[C2]

Songyang Pu’, Ajit C. Balram, Mikael Fremling', Andrey Gromov’, and Zlatko Papi263;".
Signatures of supersymmetry in the v =5/2 fractional quantum hall effect.

Physical Review Letter, 130(17), 176501, 2023.

https://doi.org/10.1103/PhysRevLett.130.176501

[C3]

Anirban Sharma’, Ajit C. Balram, and Jainendra Jain".
Composite-fermion pairing at half-filled and quarter-filled lowest landau level.
Physical Review B, 109(3), 035306, 2024.
https://doi.org/10.1103/PhysRevB.109.035306
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sifas @efem U=, 2023 ,102303 ,(10)131.
https://doi.org/10.1103/PhysRevLett.131.102303

[¥fi]

Hramsm =g

218 war 1 Pz ufces uiferd gAlfaal & aes aEiefres dX= #, g8 40-3ae8
arsfeftha, 2024.

https://doi.org/10.1142/97898112627390001
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https://doi.org/10.1016/j.nuclphysb.2021.115614
https://doi.org/10.1103/PhysRevD.108.094501
https://doi.org/10.1103/PhysRevLett.131.102303
https://doi.org/10.1142/97898112627390001
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[Sau]
Jyotirmoy Sau’, S R Hassan, Nitesh Kumar® and Manoranjan Kumar”.

Topological properties and anomalous transport in van der Waals ferromagnets Fe GeTe,: a
comparative study

Physica Scripta, 98(12), 125916, 2023.
https://dx.doi.org/10.1088/1402-4896/ad0698

[Sh]
Suresh Govindarajan® and Mohammad Shabbir.

S1(2) decomposition of denominator formulae of some BKM lie superalgebras II. Nuclear Physics
B, 989, 116127, 2023.

https://doi.org/10.1016/j.nuclphysb.2021.115614

[Sha]

Olaf Kaczmarek’, Ravi Shanker, and Sayantan Sharma.

Eigenvalues of the QCD dirac matrix with improved staggered quarks in the continuum limit.
Physical Review D, 108(9), 094501, 2023.

https://doi.org/10.1103/PhysRevD.108.094501

[Sharl]
Deeptak Biswas’, Peter Petreczky’, and Sayantan Sharma.

Chiral condensate and the equation of state at non-zero baryon density from hadron resonance
gas model with repulsive mean-field.

2024,
arXiv:2401.02874 (Submitted).

[Shar2]

Séren Schlichting” and Sayantan Sharma.

Chiral instabilities and the fate of chirality imbalance in non-abelian plasmas.
Physical Review Letters, 131(10), 102303, 2023.
https://doi.org/10.1103/PhysRevLett.131.102303

[Si]
Sitabhra Sinha.
Modeling-informed policy, policy evaluated by modeling.

In World Scientific Series in Grand Public Policy Challenges of the 21st Century, pages 3—40. World
Scientific, 2024.

https://doi.org/10.1142/9789811262739 0001
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https://doi.org/10.1103/PhysRevD.108.094501
https://doi.org/10.1103/PhysRevLett.131.102303
https://doi.org/10.1103/PhysRevLett.131.102303
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JaEFar R, e 9 el sk . v Fwmar (G A9 T, e d,
gl REeR AT &)1

UHR AT & GED A & T HA T arel FIEa-faedR AT a1 3067 |
ISl TESIAIT AP AIATSE! & ATTAD Alfed, 2024. arXiv:2309.16765 (TEd)

ameet gerHt AR AT JUR|

aifaiier el Afees & faU Iecarpior &1 =aor T |
fhfSrerer e 81, 2023 ,104058 ,(10)108.
https://doi.org/10.1103/PhysRevD.108.104058

il
3R oo, T qeit+, 3 AT WA
T T & ded Frere At & HueTd W] AR T 3o afaeier
TG |
ioerer Reg &,
109(2), 024411, 2024.
https://doi.org/10.1103/PhysRevE.109.024411

[¥4]

Redhr ®=1, i 9le, 3R Fegamoh dFamen

AlSA HIAfeT HIoT W WNET-UIEIT ST Hr HfFdT| 2024.
biorXiv:2024.03.03.583162 (J¥dd)|

[én
sfaear & ww, AT AT, Al Ters, AYTAFT &+, 3R Fegamh dFwren|
TEaf-TEuad # TR BREPRISR 6 HfAGI| 2023.

(Nf%e: biorXiv:2023.11.28.569137).

1]

FAA B, BRI W61, IR, T, 3R Feaeh dFERTE|

ey fafSior s i sufFufa & 3 uifds R &1 e @RoT 3m4|
SIeT AT hifFwd R, 159(20), 204903, 2023.
https://doi.org/10.1063/5.0140721

i 2023 - ATd 2024



https://doi.org/10.1103/PhysRevD.108.104058
https://doi.org/10.1103/PhysRevE.109.024411
https://doi.org/10.1063/5.0140721

THE INSTITUTE OF MATHEMATICAL SCIENCES

[Sin]
Jaikhomba Singha®, Bhal Chandra Joshi’ and M. A. Krishnakumar (includes Manjari
Bagchi, Debabrata Deb, Pratik Tarafdar).

Using low—frequency scatter—broadening measurements for precision estimates of dispersion
measures.

Monthly Notices of the Royal Astronomical Society, 2024.
arXiv:2309.16765 (submitted)

[Su]

Adarsh Sudhakar and Amit Suthar.

Phase space of gravity for the dynamical celestial metric.
Physical Review D, 108(10), 104058, 2023.
https://doi.org/10.1103/PhysRevD.108.104058

[Suh]

Amir Suhail, Anuradha Banerjee’, and R. Rajesh.

Dissipation and recovery in collagen fibrils under cyclic loading: A molecular dynamics study.
Physical Review E, 109(2), 024411, 2024.

https://doi.org/10.1103/PhysRevE.109.024411

[Sw]

Pinaki Swain, Sandeep Choubey, and Satyavani Vemparala.

Role of protein-protein interactions on model chromatin organization. 2024.
biorXiv:2024.03.03.583162 (Submitted).

[T]

Sreevidya TS, Amrutha Manikandan®, Manoj N*, Madhulika Dixit’, and Satyavani Vemparala.
Role of tyrosine phosphorylation in PTP-PEST. 2023.

(Preprint: biorXiv:2023.11.28.569137).

[Tr1]
Kamal Tripathi, Hitesh Garg, R. Rajesh, and Satyavani Vemparala.

The conformational phase diagram of charged polymers in the presence of attractive bridging
crowders.

The Journal of Chemical Physics, 159(20), 204903, 2023.
https://doi.org/10.1063/5.0140721
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fpiarher Reg AR, 7,095601, 2023
https://doi.org/10.1103/PhysRevMaterials.7.095601
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uo. 31 gR .

fe¢oa ¢ Edoq: Fior-fed woerd cged, FgdE e 3R germdt fEgar wals, oo
dAlcd 3 TSl &1 @s 1018

f&UIR J#, 2023. hitps://doi.org/10.1007/978-3-031-35358-1
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¥ Fafdd ¥ ImSvATEN # Hofg g HIoA & Affed ugd3t & ey fhar Sran
¥ 38 W3 # o fadueran3i &1 agd @ierd fexor fean ¢

- TEREH T 3eT HIEAIE: 58 &7 & HET a6 e Becgerel GAEATI
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THAY, TAA) 3R FAIF HT qorem & G A 3dd yaa &1 FHY0T R &
aqd FT FAB FEAT §1 ZTHA D TR M TR B AT GIATHT B HSROT B
e fAhfid e 3R Pl Ugd AR I Hureld Bl FAYA BT M
&1 38H TeMReH &t fBomea 3R fAdvor o off anfder & St 39 68 W
Fo Ao I AId3 & ded Aaad A T 59 &1 F Th IR Agcaqu!
HHAEAT HEIIcHD AU & [T TemRed fapfid & ¢ i 3fe gar & &
BT &1 3HA TRl HATUTT T Xl AT Bl & aliebl Bl Balse iR fadwor
AT Y MRS &, ST 3AYC H Teh BIT TANT R 2Idm &, Ehd  § FATUE
&1 fAAToT fopu foam |

[#eT FgTore, dweer T, Frha |k, e e, i R, gaeroas]

- FEegeyee diseog s safafy

Ig &9 e Aifoe doi 3R safada et & fov tenRes Bemsa
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FAYOT T &1 Th 33T 3H 3G Bl JUTHHT PAAA & G DA &

[fasar a#l]

i 2023 - ATd 2024



https://doi.org/10.1103/PhysRevMaterials.7.095601

THE INSTITUTE OF MATHEMATICAL SCIENCES

[Vl

Vinay Vaibhav, Juergen Horbach®, and Pinaki Chaudhuri.
Controlled mechanical failure in glasses via designed spatial inhomogeneity.
Physical Review Materials,7,095601, 2023.
https://doi.org/10.1103/PhysRevMaterials.7.095601

Books/Monographs Authored/Edited

The list below follows the same conventions as those followed for the list of publications.

[H]
N. D. Hari Dass.

Strings to Strings : Yang-Mills Flux Tubes, QCD Strings and Effective String Theories, volume
1018 of Lecture Notes in Physics.

Springer Cham, 2023.
https://doi.org/10.1007/978-3-031-35358-1

2.1.7 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 in this section.

- 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 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.

[Meena Mahajan, Venkatesh Raman, Saket Saurabh, Vikram Sharma, C. R.
Subramanian, Sushmita Gupta]

- Computational Algebra and Geometry

This area is the study of designing algorithms for various fundamental algebraic and geometric
problems. Implementing such algorithms has always been challenging due to robustness
issues. One aim is to overcome this issue as efficiently as possible.

[Vikram Sharma]
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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.

[Meena Mahajan, C. Ramya]

Design of Efficient and Succinct Data Structures :

Succinct storage and efficient access and update of data that are supplied to and/or
generated by an algorithm plays an important role in making it more efficient. This calls for
developing means for designing and analyzing tools for succinct storage and efficient access
of information.

[Venkatesh Raman]

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.

[Prakash Saivasan]

Parameterized and Exact Computation :

Parameterized Computation is the study of computational problems based on the feasibility of
designing algorithms for problems where one allows the dependence of running time on the
size of a small part of the input to be arbitrary but require the dependence on the remaining
large part be polynomially bounded. It also involves designing such algorithms. Exact
computation is the study of computational problems based on the feasibility of designing
algorithms within various degrees of even exponential dependence of the running time on
the size of the input.

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

Probabilistic Combinatorics

This is the study of analyzing random discrete structures for their #ypical properties. It also
involves applying this paradigm to resolve existential questions related to discrete structures
like graphs. It also involves designing and analyzing algorithms with respect to their typical
performance when applied to random structures.

[C.R. Subramanian]
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TeaieA 3R AR W IRTET FFAea #, g8 126-1121 R, T1H, 318 2023
https://doi.org/10.1007/978-3-031-30448-49
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https://doi.org/10.1007/978-3-031-34347-67
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2.1.8 List of Publications (Theoretical Computer Science)

In 2023-2024, 51 articles were published in journals and conference proceedings;

[B1]
Sriram Bhyravarapu, Swati Kumari’, and Vinod I. Reddy".
Dynamic coloring on restricted graph classes.

In International Conference on Algorithms and Complexity, page 112—126. Springer, Cham, Apr
2023.

https://doi.org/10.1007/978-3-031-30448-4 9

[B2]

Sriram Bhyravarapu, Satyabrata Jana, Saket Saurabh, and Roohani Sharma’.
Difference determines the degree: Structural kernelizations of componentorder connectivity.
In Neeldhara Misra and Magnus Wahlstrom, editors,

18th International Symposium on Parameterized and Exact Computation, IPEC 2023, pages 5:1—
5:14. Schloss Dagstuhl

Leibniz-Zentrum fiir Informatik, Aug 2023.
https://doi.org/10.4230/LIPIcs.IPEC.2023.5

[B3]

Sriram Bhyravarapu, Satyabrata Jana, Lawqueen Kanesh", Saket Saurabh, and Shaily Verma.
Parameterized algorithms for eccentricity shortest path problem.

In Chia-Wei Lee Sun-Yuan Hsieh, Ling-Ju Hung, editor,

34th International Workshop on Combinatorial Algorithms, IWVOCA 2023, pages 74—86. Springer,
Jun 2023.

https://doi.org/10.1007/978-3-031-34347-6 7

[B4]

Sriram Bhyravarapu, Lawqueen Kanesh®, A. Mohanapriya®, Nidhi Purohit’, N. Sadagopan’,
and Saket Saurabh.

On the parameterized complexity of minus domination.

In Ralf Klasing Henning Fernau, Serge Gaspers, editor, SOFSEM 2024.

Theory and Practice of Computer Science. Lecture Notes in Computer Science, vol 14519, pages
96-110. Springer, Feb 2024.

https://doi.org/10.1007/978-3-031-52113-37
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& PAArRT #A; LIPlcs @S 284., B 38:18-38:1. &1 SIRCed - dsdiadol-oicHd T

gwiefead, fedax 2023.

https://doi.org/10.4230/LIPlcs.FSTTCS.2023.38

[E1]
HFRT TRUTEATT, AT gfea, it AT "AgeE|
Qe AT A Fa SAfeerdrn]

g faea & a0 YR WX 48d IFAET GAMET A MFCS; LIPles @S 272, U8
34:15-34:1. &9 SIRCEd - AGfaAsl-sigd 'Y SHIdACH, IEA 2023.

https://doi.org/10.4230/LIPlcs.MFCS.2023.34

[&2]

rrer Efedn, fAeaer &, AT AgeE, 3N FIfdF shfeardar«
faotr g, Aoy gaif 3R srewse- afdet A e dar s )
GIT UHERIOT U, 2024 ,106418 ,183.
https://doi.org/10.1016/}.ipl.2023.106418

[&3]

aprer AT 3t #Aer AgeE (W) AU gar Y6 W
dgifad Fogex =T, 2023 114177 ,978.
https://doi.org/10.1016/j.tcs.2023.114177

[aT1]
AR 3797 I AT Well Pl dlfhep TIaIOT|

UiSar #; forgier 6 TelTIar, JcRm; &ieiT, UG, o, dhdardar X ardiidl LORI
2023. S a9 A AR AT, WS 14329, US 46-31| TR a1H, 3HFgeR 2023.

https://doi.org/10.1007/978-3-031-45558-23

[a12]

T Well A Ao Jarfdor & fow Afea aRemoheon
FAT{T, 2023 ,163 ,(5)201.
https://doi.org/10.1007/s11229-023-04156-9
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[C]
Abhimanyu Choudhury and Meena Mahajan.
Dependency schemes in CDCL-based QBF solving: a proof-theoretic study.

In Proceedings of 43rd conference on Foundations of Software Technology and Theoretical Computer
Science (FSTTCS), LIPIcs vol 284., pages 38:1-38:18. Schloss Dagstuhl — Leibniz-Zentrum fiir
Informatik, Dec 2023.

https://doi.org/10.4230/LIPIcs.FSTTCS.2023.38

[D1]
Arkadev Chattopadhyay®, Yogesh Dahiya, and Meena Mahajan.
Query complexity of search problems.

In 48th International Symposium on Mathematical Foundations of Computer Science MFCS; LIPIcs
vol 272, pages 34:1-34:15. Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik, Aug 2023.

https://doi.org/10.4230/L1PIcs. MFCS.2023.34

[D2]

Yogesh Dahiya, Vignesh K', Meena Mahajan, and Karteek Sreenivasaiah®.
Linear threshold functions in decision lists, decision trees, and depth-2 circuits.
Information Processing Letters, 183, 106418, 2024.
https://doi.org/10.1016/j.ipl.2023.106418

[D3]

Yogesh Dahiya and Meena Mahajan.

On (simple) decision tree rank.

Theoretical Computer Science, 978, 114177, 2023.
https://doi.org/10.1016/j.tcs.2023.114177

[Dal]
Ramit Das, R. Ramanujam®, and Sunil Simon".
A logical description of priority separable games.

In Andreas; Liang Fei Alechina, Natasha; Herzig, editor, Logic, Rationality, and Interaction. LORI
2023. Lecture Notes in Computer Science, vol 14329, pages 31-46. Springer Cham, Oct 2023.

https://doi.org/10.1007/978-3-031-45558-2 3

[Da2]

Ramit Das, Anantha Padmanabha’, and R. Ramanujam".
Implicit quantification for modal reasoning in large games.
Synthese, 201(5), 163, 2023.
https://doi.org/10.1007/s11229-023-04156-9
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even less.

In Patricia Bouyer and Srikanth Srinivasan, editors,

43rd IARCS Annual Conference on Foundations of Software Technology and Theoretical Computer
Science, FSTTCS 2023, pages 28:1-28:16. LIPICS, Dec 2023.

https://doi.org/10.4230/LIPIcs. FSTTCS.2023.28
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[wie8]
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https://doi.org/10.4230/LIPlcs.ESA.2023.49

[@19]
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SigH §'Y FHhidfed, IIET 2023.

https://doi.org/10.4230/LIPIcs. ESA.2023.48

[wit10]
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SicH [T SWieTed, 3T 2023.

https://doi.org/10.4230/LIPlcs.ESA.2023.13

[R11]
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®'T SHiATCH, S 2023.

https://doi.org/10.4230/LIPIcs.SoCG.2023.12
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[Saur7]
Tanmay Inamdar’, Daniel Lokshtanov’, Saket Saurabh, and Vaishali Surianarayanan”.
Parameterized complexity of fair bisection: (FPT-approximation meets unbreakability).

In 31st Annual European Symposium on Algorithms, ESA 2023, pages 63:1-63:17. Schloss
Dagstuhl Leibniz-Zentrum fiir Informatik, Aug 2023.

https://doi.org/10.4230/LIPIcs.ESA.2023.63

[Saur8]

Fedor V. Fomin®, Tien-Nam Le’, Daniel Lokshtanov’, Saket Saurabh,Stéphan Thomassé*,
and Meirav Zehavi.

Lossy kernelization for (implicit) hitting set problems.

In 31st Annual European Symposium on Algorithms, ESA, pages 49:1-49:14. Schloss Dagstuhl
Leibniz-Zentrum fiir Informatik, Aug 2023.

https://doi.org/10.4230/LIPIcs.ESA.2023.49

[Saur9]
Fedor V. Fomin®, Petr A. Golovach®, Tanmay Inamdar”, Saket Saurabh, and Meirav Zehavi’.
Kernelization for spreading points.

In 31st Annual European Symposium on Algorithms, ESA, pages 48:1-48:16. Schloss Dagstuhl
Leibniz-Zentrum fiir Informatik, Aug 2023.

https://doi.org/10.4230/L1PIcs.ESA.2023.48

[Saur10]
Jorgen Bang-Jensen’, Kristine Vitting Klinkby", Pranabendu Misra’, and Saket Saurabh.

A parameterized algorithm for vertex connectivity survivable network design problem with
uniform demands.

In 31st Annual European Symposium on Algorithms, ESA, pages 13:1-13:15. Schloss Dagstuhl
Leibniz-Zentrum fiir Informatik, Aug 2023.

https://doi.org/10.4230/L1PIcs.ESA.2023.13

[Saurll]
Sayan Bandyapadhyay’, William Lochet’, and Saket Saurabh.
FPT constant-approximations for capacitated clustering to minimize the sum of cluster radii.

In 39th International Symposium on Computational Geometry (SoCG 2023). Leibniz International
Proceedings in Informatics (LIPlcs), Volume 258, pages 12:1-12:14.

Schloss Dagstuhl Leibniz-Zentrum fiir Informatik, Jun 2023.
https://doi.org/10.4230/LIPIcs.S0CG.2023.12
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5290| THETIE BR efecTd TS UTASS HYATCHH, STTaT 2024.
https://doi.org/10.1137/1.9781611977912.189

@14
A FeATaredrys, Rfdws dde., 3fage dwramias, aFa e, 3w st g
FfFsaa dicaas IR & fhaes-Rrefiey Sareaa B

2024 a1 ACM-SIAM M 3 f3&hic Tediigd (SODA) & wiarr #, g8
711699 | THTIET BR eTecTd TS TTASS HYATCHT, STTadT 2024.

https://doi.org/10.1137/1.9781611977912.27

[€1x15]
e dmraEas, YUy AW, TElG Gedes, WA UA.TH.., WdHa @R, IR
#ARaT Sigrdis.

WRrefetses T TemRed & fow Aer-2ara|

sfas @ g%, dues, f3Ehc TeaReH (THE3NSIT) WX 2024 e THITA-TH3NSTTH
IS A FRGE, g8 739-7121 AR BR §3cT TS TCallss AYAfeFH, Faad
2024.

https://doi.org/10.1137/1.9781611977912.28

[E116]

JTHIETT AT, T-HT FATHGR», FThad TR, R S .
FATSIT T AT T §: 33T & T FAEeRIT & [T g5dd Fiedded|
Saa A nfeipiRae seforsia Rad, 2023 ,166-143 ,78.
https://doi.org/10.1613/jair.1.14883
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[Saur12]
Sayan Bandyapadhyay’, William Lochet’, Saket Saurabh, and Jie Xue'.
Minimum-membership geometric set cover, revisited.

In 39th International Symposium on Computational Geometry (SoCG 2023). Leibniz International
Proceedings in Informatics (LIPIcs), Volume 258, pages 11:1-11:14. Schloss Dagstuhl Leibniz-
Zentrum fir Informatik, Jun 2023.

https://doi.org/10.4230/LIPIcs.SoCG.2023.11

[Saur13]

Akanksha Agrawal’, Paloma T. Lima“, Daniel Lokshtanov’, Saket Saurabh, and Roohani
Sharma’.

Odd cycle transversal on p.-free graphs in quasi-polynomial time.

In Proceedings of the 2024 Annual ACM-SIAM Symposium on Discrete Algorithms (SODA),
pages 5276-5290. Society for Industrial and Applied Mathematics, Jan 2024,

https://doi.org/10.1137/1.9781611977912.189

[Saur14]
Sayan Bandyapadhyay’, William Lochet’, Daniel Lokshtanov’, Saket Saurabh, and Jie Xue".
Euclidean bottleneck steiner tree is fixed-parameter tractable.

In Proceedings of the 2024 Annual ACM-SIAM Symposium on Discrete Algorithms (SODA), pages
699-711. Society for Industrial and Applied Mathematics, Jan 2024.

https://doi.org/10.1137/1.9781611977912.27

[Saurl5]

Daniel Lokshtanov’, Pranabendu Misra“, Fahad Panolan’, Ramanujan M. S.", Saket Saurabh,
and Meirav Zehavi".

Meta-theorems for parameterized streaming algorithms.
In David P. Woodruff, editor,

Proceedings of the 2024 Annual ACM-SIAM Symposium on Discrete Algorithms (SODA), pages
712-739. Society for Industrial and Applied Mathematics, Jan 2024.

https://doi.org/10.1137/1.9781611977912.28

[Saurl16]

Akanksha Agrawal’, Tanmay Inamdar’, Saket Saurabh, and Jie Xue".
Clustering what matters: Optimal approximation for clustering with outliers.
Journal of Artificial Intelligence Research, 78, 143—166, 2023.
https://doi.org/10.1613/jair.1.14883
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STeTel 3% IH IR, 2023 ,727-702 ,(4)102.

https://doi.org/10.1002/jgt.22895

[@R18]

TRTET 3dTel*, SfATer AFHerdEas, smﬂg s, adpa wiver, sk dAig e
IRl ey faelue & v ague Hefel|

ACM THE. TedReaA, 2023 ,11:68—11:1 ,(2)19.

https://doi.org/10.1145/3571075

[|iR19]

IS fasors, R By, Feerer Fremas, Mderr Bars, 3 aFa @k

BT TEFT PR 3T TEH W A% faeliuad Feoreamsit fir AfRa-theiey daefafed # #ee
I Bl

Fegfear ReeH @1 Rgid, 2023 ,1267-1241 ,(6)67.
https://doi.org/10.1007/s00224-023-10136-w

[w1t20]
IR fasore, e aivws, gaerEr siemrs, adarer B, 3w ke

HIHT TR P 3UANT Fh T ’E TA & TIT 9T STAH FT THNRGH| Aol 3%
HTYeY U f¥FeH WSS, 2023 ,65-50 ,137.

https://doi.org/10.1016/j.jcss.2023.02.002

[wR21]
HeR . ®IfAeTs, O T MatarTs, AT ae., 3o aaEas, aa aker, ik FRa
cLicicey

ARG IH i T
Jad 3h FYR U3 Reed aEds, 2023 ,86-66 ,137.
https://doi.org/10.1016/j.jcss.2023.05.001

[a22]

WW*,WW,&WW*I

Ffae Ben aih & dgua fued 3R Refewgss sifeerar F veaiRes gy
THITH TSI 3T TealliRea, 2024.

https://doi.org/10.1145/3648594 (YZH{A)
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[Saurl7]

Akanksha Agrawal’, Daniel Lokshtanov’, Pranabendu Misra’, Saket Saurabh, and Meirav
Zehavi'.

Erdos—Posa property of obstructions to interval graphs.
Journal of Graph Theory, 102(4), 702—727, 2023.
https://doi.org/10.1002/jgt.22895

[Saur18]

Akanksha Agrawal’, Daniel Lokshtanov’, Pranabendu Misra®, Saket Saurabh, and Meirav
Zehavi'.

Polynomial kernel for interval vertex deletion.
ACM Trans. Algorithms, 19(2), 11:1-11:68, 2023.
https://doi.org/10.1145/3571075

[Saur19]

Arijit Bishnu®, Arijit Ghosh®, Sudeshna Kolay’, Gopinath Mishra®, and Saket Saurabh.
Small vertex cover helps in fixed-parameter tractability of graph deletion problems over data streams.
Theory of Computing Systems, 67(6), 1241-1267, 2023.
https://doi.org/10.1007/s00224-023-10136-w

[Saur20]

Arijit Bishnu®, Arijit Ghosh®, Sudeshna Kolay’, Gopinath Mishra®, and Saket Saurabh.
Almost optimal query algorithm for hitting set using a subset query.

Journal of Computer and System Sciences, 137, 50—65, 2023.
https://doi.org/10.1016/j.jcss.2023.02.002

[Saur21]

Fedor V. Fomin®, Petr A. Golovach®, William Lochet’, Danil Sagunov’, Saket Saurabh, and
Kirill Simonov".

Detours in directed graphs.
Journal of Computer and System Sciences, 137, 66—86, 2023.
https://doi.org/10.1016/j.jcss.2023.05.001

[Saur22]

Fahad Panolan®, Saket Saurabh, and Meirav Zehavi'.

Contraction decomposition in unit disk graphs and algorithmic applications in parameterized
complexity.

ACM Transactions on Algorithms, 2024.

https://doi.org/10.1145/3648594 (Submitted).
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[Sh]

Prashant Batra® and Vikram Sharma.

Complexity of a root clustering algorithm for holomorphic functions.
Theoretical Computer Science, 999, 114504, 2024.
https://doi.org/10.1016/j.tcs.2024.114504

[Su]

C. Subramanian.

On approximating stochastic independent sets.

The Journal of Analysis, 2023.
https://doi.org/10.1007/s41478-023-00603-5 (Submitted).

Books/Monographs Authored/Edited

The list below follows the same conventions as those followed for the list of publications.

[M]

Meena Mahajan and Friedrich Slivovsky”®, editors.

Proceedings of the 26th International Conference on Theory and Applications of Satisfiability Testing
(SAT 2023), volume 271 of LIPIcs: Leibniz International Proceedings in Informatics.

Schloss Dagstuhl — Leibniz-Zentrum fiir Informatik, Dagstuhl, Germany, 2023.

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
anational 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 2023-2024, the student strength was 131 with 29 in Mathematics, 67 in Physics, 14 in
Theoretical Computer Science, 21 in Computational Biology.

16 PhD students obtained their doctoral degree and /4 research scholars have submitted their doctoral
theses. 6 students have obtained their M.Sc., (by Research) degree, during this period. (See Section
2.4 “Degrees Awarded”, for list)

A total of 44 courses in all disciplines were taught at IMSc during 2023-2024.

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 39 students availed these opportunities during 2023-2024.
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2.3 Student Programmes
2.3.1 Degrees Awarded

Doctoral Degrees Awarded during 2023 — 2024

Mathematics

Name: Naik, Sunil L.

Thesis Title: Prime divisors of non-zero Fourier coefficients of Hecke eigenforms
Thesis Advisor: Gun, S.

University: HBNI

Physics

Name: Antony, Akhil

Thesis Title: A Primordial Solution to Tensions in Cosmology
Thesis Advisor: HAZRA, Dhiraj Kumar

University: HBNI

Name: Suhail, Amir

Thesis Title: Dissipation and recovery in collagen fibrils: modelling and simulations
Thesis Advisor: Rajesh, R.

University: HBNI

Name: Biswas, Apurba

Thesis Title: Mpemba effect in granular and Langevin systems
Thesis Advisor: Rajesh, R.

University: HBNI

Name: Mitra, Arindam

Thesis Title: Aspects of compatibility of quantum devices and quantum communication using
quantum switch

Thesis Advisor: Ghosh, Sibasish
University: HBNI

Name: Shabbir, Mohammad

Thesis Title: Lie Algebraic Decomposition of Black Hole Partition Functions
Thesis Advisor: Nemani, Venkata Suryanarayana

University: HBNI

Name: Chawla, Prateek

Thesis Title: Quantum walks on networks — A paradigm for quantum simulation and computation
Thesis Advisor: Chandrashekar, C.

University: HBNI

Name: Singh, Raghvendra

Thesis Title: The Role of Spacetime Curvature in Quantum Phenomena at Various Length Scales
Thesis Advisor: Ashok, Sujay K.

University: HBNI
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Name: Shaikh, Sabiar

Thesis Title: Study of ZN symmetry in SU(N) gauge theories in the presence of matter fields
Thesis Advisor: Digal, Sanatan

University: HBNI

Name: Sur, Soumya

Thesis Title: Investigations into Quantum Compass Models in Two Dimensions
Thesis Advisor: Laad, Mukul S.

University: HBNI

Name: Mitra, Toshali

Thesis Title: Studies of ultra-relativistic macroscopic phenomena including real time correlations
Thesis Advisor: Ravindran, V.

University: HBNI

Name: Dattani, Umang A.

Thesis Title: Cavitation instabilities in amorphous solid: an athermal study
Thesis Advisor: Chaudhuri, Pinaki P.

University: HBNI

Name: Thiru Senthil, R

Thesis Title: Tau Neutrino Studies at the ICAL detector in INO
Thesis Advisor: Indumathi, D

University: HBNI

Name: Khindri, Honey

Thesis Title: Magnetic Field Studies and Physics Implications for ICAL at INO
Thesis Advisor: Indumathi, D

University: HBNI

Theoretical Computer Science

Name: Das, Ramit

Thesis Title: Logical Study of Improvement Graphs formed from Games
Thesis Advisor: Saivasan, Prakash

University: HBNI

Computational Biology
Name: Netha, Vadnala Rakesh

Thesis Title: Investigating how chromatin regulates gene expression and cellular processes
Thesis Advisor: Siddharthan, Rahul
University: HBNI
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Doctoral Theses Submitted during 2023 — 2024

Mathematics

Name: Bhattacharya, Aritra

Thesis Title: Haglund’s conjecture and Clebsch-Gordan rule for Macdonald polynomials
Thesis Advisor: Viswanath, Sankaran

University: HBNI

Name: Lunia, Rashi S.

Thesis Title: Arithmetic and Analytic aspects of values of L-functions
Thesis Advisor: Gun, S.

University: HBNI

Name: Kumar, Sathish

Thesis Title: On factorisation results for tensor products and twisted characters
Thesis Advisor: Viswanath, Sankaran

University: HBNI

Name: Kundu, Siddheswar

Thesis Title: Demazure crystal structure for flagged skew tableaux and flagged reverse plane partitions
Thesis Advisor: Viswanath, Sankaran

University: HBNI

Physics

Name: Kundu, Arpan

Thesis Title: On the Asymptotic Symmetry Algebra of Classical and Quantum Gravity
Thesis Advisor: Ravindran, V.

University: HBNI

Name: Gola, Shivam

Thesis Title: A Phenomenological Study of WIMP Models
Thesis Advisor: Ravindran, V.

University: HBNI

Name: Gupta, Nishant

Thesis Title: Aspects of chiral symmetries in holography
Thesis Advisor: Nemani, Venkata Suryanarayana
University: HBNI
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Theoretical Computer Science

Name: Dahiya, Yogesh

Thesis Title: Exploring Size Complexity and Randomness in the Query Model
Thesis Advisor: Mahajan, Meena B.

University: HBNI

Computational Biology

Name: Reshma, M.

Thesis Title: Modeling active transport in axons
Thesis Advisor: Menon, Gautam 1.

University: HBNI

Name: Kumari, Chandrani

Thesis Title: Machine Learning and Predicting Clinical Outcomes
Thesis Advisor: Siddharthan, Rahul

University: HBNI

Name: Mozaffer, Farhina

Thesis Title: Studies in disease dynamics
Thesis Advisor: Menon, Gautam I.
University: HBNI

Name: T S, Sreevidya

Thesis Title: Effects of charged mutations and phosphorylation on binding pocket dynamics in
proteins

Thesis Advisor: Vemparala, Satyavani
University: HBNI

Name: Selvakumar, Pavitra

Thesis Title: Evolution and its role in DNA, centromeres and speciation
Thesis Advisor: Siddharthan, Rahul

University: HBNI

Name: Ajay, Subbaroyan

Thesis Title: Elucidating and leveraging design principles towards realistic Boolean models
of gene regulatory networks

Thesis Advisor: Samal, Areejit
University: HBNI

Masters Theses awarded during 2023 — 2024

Mathematics
Name: Devraj, Rao Suhas

Thesis Title: Surface Profiles
Thesis Advisor: Prasad, Amritanshu
University: HBNI
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Physics

Name: Negi, Manoj

Thesis Title: Statistics of dwell time in chemical reactions
Thesis Advisor: Pal, Arnab

University: HBNI

Name: Murali, Praveen
Thesis Title: Applications of Machine Learning in Detecting Phase Transitions
Thesis Advisor: Sharma, Sayantan

University: IISER Trivandrum
Theoretical Computer Science

Name: Choudhury, Abhimanyu
Thesis Title: Topics in Proof Complexity
Thesis Advisor: Mahajan, Meena B.
University: HBNI

Name: Choudary, Koduri Siddharth

Thesis Title: Verification of concurrent systems
Thesis Advisor: Saivasan, Prakash

University: HBNI

Name: Saha, Souvik

Thesis Title: Multivariate Analysis of Graph Problems and Beyond
Thesis Advisor: Saurabh, Saket

University: HBNI

Masters Theses submitted during 2023 — 2024

Mathematics

Name: Chatterjee, Abhirup

Thesis Title: On the Marcus-Spielman-Srivastava solution to the Kadison-Singer problem
Thesis Advisor: Kodiyalam, Vijay

University: HBNI

Name: Basu, Tirtharaj

Thesis Title: Characters of the Symmetric group and the Alternating group
Thesis Advisor: Prasad, Amritanshu

University: HBNI

Name: Sarkar, Soumyadip

Thesis Title: Classification of Real Simple Lie Algebras using Satake Diagrams
Thesis Advisor: Chatterjee, Pralay

University: HBNI
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Physics

Name: Singh, Saurav

Thesis Title: Investigating Eclipsing Properties of Eclipsing Pulsars

Thesis Advisor: Bagchi, Manjari

University: Maharashtra Institute of Technology

Name: Guin, Sayak

Thesis Title: Properties of Z, scalar field theory both in and out-of-equilibrium conditions
Thesis Advisor: Sharma, Sayantan

University: HBNI

Name: Tah, Swagatam

Thesis Title: SU(2) Lattice Gauge Theory
Thesis Advisor: Sharma, Sayantan
University: HBNI

Name: Shrimal, Tanishk

Thesis Title: Excited State Spectroscopy using variational methods
Thesis Advisor: Madanagopalan, Padmanath

University: HBNI

Theoretical Computer Science

Name: Nair, Abhijith R.

Thesis Title: Decidable Aspects Of Parity Games Over Pushdown Systems
Thesis Advisor: Saivasan, Prakash

University: HBNI

Name: Seetharaman, Sanjay

Thesis Title: Small Space Subset Sum Solutions
Thesis Advisor: Gupta, Sushmita

University: HBNI

Name: Modak, Sounak

Thesis Title: A Survey on Flow Augmentation
Thesis Advisor: Saurabh, Saket

University: HBNI
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2.3.2 Lecture Courses During 2023 — 2024.

The following lecture courses were offered during 2023 — 2024.

Course Title Period Lecturer

Computational Biology
Biological sequence analysis
Machine learning for biosciences

Biological sequence analysis

Mathematics

Algebraic Combinatorics
(online course on NPTEL)

Introduction to Diophantine geometry
Algebra 1

Mathematical Thinking
(IIT Madras online data science program)

Measure Theory

Complex Analysis

Algebra I1

Number Theory
Probabilistic number theory
Physics

Classical Mechanics
Quantum Mechanics I
Electromagnetic Theory
Mathematical Methods I
Quantum Field Theory I
Statistical Mechanics 11
Particle Physics I
Mathematical Methods I1
Gravitation and Cosmology
Quantum Field Theory 11
Quantum Information and Computation

Quantum mechanics 2

Jan-May 2023
Aug-Dec 2023
Jan-May 2024

Jan-Apr 2023
Jan-May 2023
Aug-Dec 2023

Aug-Dec 2023
Aug-Nov 2023
Sep-Dec 2023
Jan-May 2024
Jan-Apr 2024
Jan-May 2024

Aug-Nov 2023
Aug-Nov 2023
Aug-Nov 2023
Aug-Nov 2023
Aug-Nov 2023
Aug-Nov 2023
Aug-Nov 2023
Aug-Nov 2023
Jan-May 2024
Jan-Apr 2024

Jan-Apr 2024

Jan-Apr 2024

Siddharthan, Rahul
Siddharthan, Rahul
Siddharthan, Rahul

Prasad, Amritanshu
Dixit, Anup B.
Dixit, Anup B.

Prasad, Amritanshu
Mukhopadhyay, Anirban
Srinivas, K.

Gupta, Rahul

Gun, S.

Dixit, Anup B.

Ashok, Sujay K.

Digal, Sanatan

Bagchi, Manjari
Madanagopalan, Padmanath
Ravindran, V

Chaudhuri, Pinaki P.
Gopalakrishna, Shrihari
Suryanarayana, Nemani V.
HAZRA, Dhiraj Kumar
Mukhopadhyay, Partha
Ghosh, Sibasish

Pius, Roji
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Statistical Mechanics I

Jan-Apr 2024

Stochastic process (Non-equilibrium physics) Jan-May 2024

Condensed Matter Physics |

Theoretical Computer Science
Approximation Algorithms
Complexity Theory

Parameterized Algorithms
Randomized Algorithms

Discrete Mathematics

Mathematical Logic

Design and analysis Algorithms
Discrete Maths (jointly with C. Ramya)
Mathematical Logic

Theory of Computation

Advanced Parameterized Complexity

Approximation Algorithms in
Algorithmic Game Theory

Computational Complexity

Linear Programming and
Combinatorial Optimization

Parameterized Algorithms

Randomized Algorithms

Jan-Apr 2024

Jan-Apr 2023
Jan-May 2023
Jan-Apr 2023
Jan-Apr 2023
Jul-Dec 2023
Jul-Dec 2023
Aug-Dec 2023
Aug-Dec 2023
Aug-Nov 2023
Aug-Dec 2023
Jan-Apr 2024

Jan-May 2024
Jan-May 2024

Jan-May 2024
Jan-Apr 2024
Jan-Apr 2024

THE INSTITUTE OF MATHEMATICAL SCIENCES

Rajesh, R.
Pal, Arnab
Chakraborty, Debayan

Saurabh, Saket
Ramya, C.
Raman, Venkatesh
Saurabh, Saket
Ramya, C.
Saivasan, Prakash
Raman, Venkatesh
Sharma, Vikram
Saivasan, Prakash
Mabhajan, Meena B.
Saurabh, Saket

Gupta, Sushmita

Ramya, C.

Sharma, Vikram
Raman, Venkatesh

Saurabh, Saket

In addition, the following lecture courses were offered during 2023 — 2024 by IMSC faculty in the
National Undergraduate programme of the Chennai Mathematical Institute.

Course Title

Theoretical Computer Science

Infinite State Verification

Period

Jan-Apr 2024

Lecturer

Saivasan, Prakash
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2.4 Honours and Awards

Baskaran, Shanmuga Priya was awarded Best Poster Award, for 2024, by the Pondicherry
University at the International Conference on Bioinformatics in Health and Food Security 2024.

Chivukula, Nikhil was awarded Best Poster Award, for 2024, by the 17th Annual International
Biocuration Conference (AIBC-2024), held at Indian Biological Data Centre, Regional Centre for
Biotechnology, Faridabad, Haryana, India.

Madanagopalan, Padmanath was awarded Startup Research Grant for the proposal titled "Hadron
Physics using lattice QCD", for 2024, by the SERB India.

Mahajan, Meena B. was awarded Recipient of J. C. Bose Fellowship, for 2024, by the SERB-DST,
Govt of India.

Mahajan, Meena B. faculty in Theoretical Computer Science (TCS) group featured in the “Vigyan
Vidushi: 75 Women Trailblazers of Science” - a book portraying the valuable contributions of 75
Indian women scientists, published by Vigyan Prasar.

Source : https://vigyanprasar.gov.in/product/vigyan-vidushi/

Vigyan Vidushi: 75 Women Trailblazers of Science
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MEENA MAHAJAN
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2.5 Collaborative Projects

Advantage in two-way robust communication using non-classical states of light

Sibasish Ghosh, Ms. Bohnishikha Ghosh (a Ph.D. student in the Division of Optics, University of
Warsaw, Poland), Dr. S. Aravinda (a faculty member in the Physics Department of IIT-Tirupati), and
Dr. Amit Mukherjee (a CSIR Pool Officer at S. N. Bose National Centre for Basic Sciences, Kolkata)
are observing at the issue of robustness [under noisy state preparation, noisy linear optical gadgets
(e.g., beam splitter, phase shifter, etc.), noisy photo-detectors] of the scheme of advantage (over the
corresponding classical scenario) in two-way communication using initial states having low average
photon number.

Arecibo 327 MHz Drift Pulsar Survey (AO327)
** ongoing project **

AQ327 has been running using the Arecibo radio telescope (USA) since 2010. To date, the survey
has discovered 87 pulsars and transients. Papers have been published reporting results of this survey.

This collaboration has members from different institutes across the world, e.g., Naval Research
Laboratory USA, University of New Mexico USA, West Virginia University USA, IMSc India
(Manjari Bagchi), Max-Planck-Institut fur Radioastronomie Bonn Germany, etc.

Brauer group of Algebraic stacks—part LII

This work introduces and investigates Brauer groups of algebraic stacks and moduli spaces over any
field and over DVR. Jaya N Iyer collaborates with R. Joshua and A. Dhillon on this project. Part I is
currently under review, while Part II is being prepared.

Charm meson exotics

Study of doubly charm exotic tetraquarks using lattice QCD methodologies, Padmanath
Madanagopalan in collaboration with Prof. Sasa Prelovsek, University of Ljubljana, Slovenia and
Dr. Sara Collins, University of Regensburg, Germany.

Chemical kinetics and stochastic thermodynamics

Arnab Pal’s ongoing collaboration with Prof. Saar Rahav, Technion, Israel

Chow Lefschetz Conjectures on ample smooth divisors

Jaya N. lyer collaborates with K.Banerjee, to investigate Chow version of Lefschetz theorems for
certain ample divisors on moduli spaces. This is work under progress.

Dibaryons and Tetraquarks involving bottom quarks

Study of heavy dibaryons and heavy tetraquarks involving valence bottom quarks using lattice QCD
techniques, Padmanath Madanagopalan in collaboration with Prof. Nilmani Mathur, Tata Institute of
Fundamental Research, Mumbai.

Dibaryons, dihyperons and tetraquarks from lattice QCD

Study of exotic hadron systems using lattice QCD methods on state-of-the-art CLS gauge
configurations, Padmanath Madanagopalan in collaboration with Prof. Hartmut Wittig, Johannes
Gutenberg-Universitat Mainz, MITP Mainz, Helmholtz Institute Mainz, Germany, and Prof. Jeremy
Green, ZPPT, DESY Zeuthen.
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DST SERB Start-up Research Grant

A project of Arnab Pal titled First passage of intermittent random walk searchers applications to
statistical physics, biological and chemical processes.

Dynamics of strongly-entangled topological quantum matter
Royal Society Exchange grant with Zlatko Papic, University of Leeds IES\R21202052

- International Exchanges 2020 Round 2 Award Value: GBP 11,990.00. The initial award was for two
years but owing to COVID they got a year’s extension.

Efficient Quantum Repeater-Based Teleportation: Minimizing Entanglement Consumption in
the Presence of Fixed Noise

In this project, Sibasish Ghosh along with a few members (Dr. Arkaprabha Ghosal (a post-doc), Mr.
Jatin Ghai (a Ph.D. student), and Mr. Tanmay Saha (a Ph.D. student)), in IMSc, Dr. Mir Alimuddin
(a post-doc at S. N. Bose National Centre for Basic Sciences, Kolkata) is also involved. The work is
ongoing, and the draft will be ready soon.

A brief summary of the work:- Traditionally, entanglement swapping protocols necessitate maximally
shared ebits between the consecutive nodes and maximal entangled basis measurement. The present
project aims to propose an optimal strategy for some practical noisy scenarios. In this case, one can
achieve equal teleportation fidelity with less than one ebit of shared entanglement, and measurement
in non-maximally entangled basis, resulting in reduced entanglement consumption at each node. This
approach showcases promising advancements in quantum communication technology.

Extreme events in dynamical and stochastic systems
This is an ongoing collaboration of Arnab Pal with Prof. Dibakar Ghosh, ISI Kolkata

First passage processes of many body systems

This is an ongoing collaboration of Arnab Pal with Dr. Ohad Shpielberg, University of Haifa, Israel.

Harnessing stochastic motion using automated robots

This is a theory-experiment collaboration of Arnab Pal with Dr Nitin Kumar, IIT Mumbai. They
study Active dynamics of a self-propelled programmable robot.

Home-range search processes

Ongoing collaboration of Arnab Pal with Prof. Shlomi Reuveni, Tel Aviv University, Israel

Indian Pulsar Timing Array (InPTA) experiment

Pulsar Timing Array (PTA) uses an ensemble of pulsar clocks in an attempt to detect Gravitational
Waves (GW) from a stochastic background resulting from a superposition of an ensemble of super-
massive black hole binary systems (BSMBH). The Indian PTA (InPTA) experiment is going on
since 2015 using the upgraded Giant Metrewave Radio Telescope (uUGMRT). Observations and data
analysis is going on. The preliminary results were presented in various national and international
meetings and some papers have been published. This collaboration has become a full member of the
International Pulsar Timing Array (IPTA) consortium in February 2021.

InPTA experiment is a joint venture among various Indian institutes (IMSc, TIFR, NCRA-TIFR, II'T-
Hyderabad, RRI, etc) as well as Kumamoto University of Japan. Four IMSc members (one faculty,
one postdoc, one research associate, and one student) are part of this experiment.

Recently InPTA and EPTA combined data revealed the evidence of nanoHertz gravitational waves.
Presently, InPTA data is being added to IPTA data.
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Modelling of amorphous solids for large scale simulations

DST/NSM/R& D HPC Applications/2021/29, Pinaki Chaudhuri in collaboration with Smarajit
Karmakar, Physics (Tata Institute of Fundamental Research, Hyderabad), Shiladitya Sengupta
(Indian Institute of Technology, Roorkee), Vishwas V, (Indian Institute of Technology, Palakkad).
The project proposes to develop a computational modeling methodology and tools that will enable
faithful modeling of a diverse range of amorphous solids and allow such solids to be simulated for
a variety of mechanical deformation protocols, on large length scales that are not possible with
atomistic simulation methods.

Mpemba effect in non-equilibrium systems
Inhouse collaboration of Arnab Pal with Prof. R Rajesh, IMSc

Period Index problems oncurves over number fields

Jaya N Iyer continue to study period index questions on hyperelliptic curves over number fields.
Genus two case is under review. Higher genus curves case is in discussion with R.Parimala.

Stochastic resetting and ergodic theory

Ongoing collaborations of Arnab Pal with Prof. Trifce Sandev (Macedonia Academy), Prof. Ljupco
Kocarev (Macedonia Academy), Prof. Ralf Metzler (University of Potsdam, Germany), and Dr.
Viktor Stojkoski (Macedonia Academy)

Stochastic resetting experiments using optical traps

Ongoing theory-experiment collaboration of Arnab Pal with Prof. Basudev Roy, IIT Chennai

Stochastic thermodynamics in viscoelastic systems

This is a theory-experiment collaborative project of Arnab Pal with Prof. Ayan Banerjee, [ISER
Kolkata

Tautological algebra of moduli space of vector bundles on curve

This work is under review, Jaya N Iyer jointly work with A.Mukherjee and C.Gangapadhyay.

2.6 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 IMSc research is interaction with peers that involves organising national
and international scientific meetings. The Institute contributes towards these activities either by
sponsoring them fully or partially.

In this year, the following conferences were organized or co-sponsored by the Institute.

2.6.1 Conferences/Workshops Held at IMSc
Advanced Topics in Finite Fields during Jul 10 — Jul 29, 2023.

The theory of finite fields lies at the crossroads of algebra, combinatorics, and number theory. Finite
fields play an important role in many application areas, such as coding theory and cryptography.
The topics covered in this workshop included the following: the structure of finite fields, matrices
and linear operators over finite fields, polynomials over finite fields, sequences over finite fields,
exponential sums over finite fields, and equations and varieties over finite fields.

ANNUAL REPORT AND AUDITED STATEMENT OF ACCOUNTS 175
April 2023 - March 2024




NINGIDRCEIE RSB

Ie dren URMAT & 3R 30 gyt F @Wfdd 3R W arel T ae ol &
fow o 33y gdTe 3R WATS 3o 0, SIS SIFH gRT Y & A 3MAfAT|

20 TS, 2023 F Acad ATl aw|

Jeadh faaa & &9 #F Ig FFEAGT 20 FJS 2023 P IMSc deads A 3mAfaa fopar
wmlsvmmﬁmmﬁaa?ﬁragmm-memmaﬂmsﬁm
MDA GRT U UEicrar idel 20| HFAe H 90 UfdHITI=AT & Hwor o

DAE & IMSc d& & TUad RIS gRT AT 39 dFdcld & [AEgd SAdRT T8l
3UcleY &:https://www.imsc.res.in/~asamal/netbioday23/

13-14 3/, 2023 & gRer FIfear sifaw yonferat w1 aAtsfar ik 3a@ Mvean

3H GFAS H 15 AT a3l gRT 3Tg-Fa0 MY ardh, 5 #Af&E gegiaar 3R 40 @
HAF MIFATHT FRT U TFGfat efder 2| Fodierad 7 140 ufaanfaar o smer fomm|

TS W ol IMSUATHHAT b b TUFH Ualere gRT FATTT 30 HFAo & faeqgd SR
IE 3UAEY §: https://www.imsc.res.in/~asamal/modtackbio23/

A FAR Tl (THAR) T Ig FI@ §U: 5-7 e, 2023 & g eraredy af
T ol

Th3R AT HRHH 5-7 HFGAR, 2023 & AR dods & IO A FEAH §RT
ImNfoT 3R AT FIT F aTel T Biel FFAAT &1 38 3 CaET drdchA A
B WHEN 31 PAR Il & Bt W el HaT| gH A, Retd, gradt i
el  3o¢ TG N Ugd 2 fedll & ¢ deeiihl TR W AfHGR 3 3R 38d dlq
Tt BN 7 AR O A I F o AT ¥

AT GRS $AR &SRT, HAd Tl 3 HY arr hitps://sites.google.com/imsc.res.

in/imsc-akr-centenary-program/home
a7 FaHT FIRAATAT: 20-25 Ad«T, 2023 & SR AT &1 v IFRAT

SIANT TATAT P 3ETTT P & AP aldt &1 v JiFg IR | I 71T Fg
NI Ui |

1-2 RE=R, 2023 & R Acifa® a1, M afefer 3R AT

darfas Rfeca IR drcgeaa MR 3o aea & Gael & v 3|ivaie doa|
FIPA Wifd W & &7 TAIAT TEaHT & 329 & 9T 3R fuR-#ya & fow ok
araa 3R waTg g@g & Jear 991 7

3 HIAHhA Pl IMSc FeT B Belis Afsfelhr grr g aRa frar aar &, st IMSc &
T MY IRASAT ¥ 98 AR WhR & WAY] Saft famer gry fod At foan Sren
T IE PRHA IAG T F ST, Jqe # Fareed AR W1 & forw Afa afdar
W o & F ST FETer & 3gadf

IHeATEr IAAFEO eqaledl FFAaT 16-18 R¥aw, 2023 aF

TEYT & HEATTR-fACAD YIHE Tecllcl THPTOH Hl Sl AT HAAA & fIT Teh
FAT 16-18 fedaR, 2023 dd 3mAfAd foear s an)

3gIed ARG # AT AT 4 o IR (GEUUH, SHIFAH)  avor fea|
3oald HEATT IRER # MIha THAGSTA 6 Th &1 IATeRoT 8 fhar| aFAea &
Ued fed g & faee N 3k graEt & At F agda &1 v A F g
aRy demicel gRT T 3R 0T W ard=iid 61 773, TSeeld Whe THPU 3R
TEAA & Y 30 e @l T Aq1g foha|

i 2023 - ATd 2024



https://www.imsc.res.in/~asamal/netbioday23/
https://www.imsc.res.in/~asamal/netbioday23/
https://www.imsc.res.in/~asamal/netbioday23/
https://www.imsc.res.in/
https://www.imsc.res.in/~asamal/netbioday23/
https://www.imsc.res.in/~asamal/modtackbio23/
https://sites.google.com/imsc.res.in/imsc-akr-centenary-program/home
https://sites.google.com/imsc.res.in/imsc-akr-centenary-program/home

THE INSTITUTE OF MATHEMATICAL SCIENCES

This workshop was intended for graduate students with a potential interest in finite fields and their
applications. Organized jointly by Amritanshu Prasad with Sartaj Ul Hasan, IIT Jammu.

Network Biology Day on Jul 20, 2023.

This conference in the area of network science was held at IMSc Chennai on 20 July 2023. This
conference included high-level research talks by 10 invited speakers and poster presentations by
more than 15 researchers. The conference was attended by 90 participants.

Detailed information on this conference supported by Apex project from DAE to IMSc is available
at: https://www.imsc.res.in/~asamal/netbioday23/

Modelling and Tackling Complex Biological Systems during Oct 13 — Oct 14, 2023.

This conference included high-level research talks by 15 invited speakers, 5 Oral presentations and
poster presentations by more than 40 researchers. The conference was attended by 140 participants.

Detailed information on this conference supported by Apex project from DAE to IMSc is available
at: https://www.imsc.res.in/~asamal/modtackbio23/

Remembering Amal Kumar Raychaudhuri (AKR): the celebration of the centenary year
during Oct 5 — Oct 7, 2023.

AKR centenary program is a mini-conference during October 5-7, 2023 organized by and to be held
at the Institute of Mathematical Sciences, Chennai. In this 3 day long program we will discuss the
works of Professor Amal Kumar Raychaudhuri. We will remember the scientist, the teacher, the
visionary and the man from the memories of his students and eminent scientists working in the areas
of gravitation and related subjects. In the first 2 days we will have seminars at the technical level
followed by discussions. October 7 is dedicated for students’ outreach.

Organisers : Dhiraj Kumar Hazra, Arnab Pal and Manjari Bagchi

https://sites.google.com/imsc.res.in/imsc-akr-centenary-program/home

Teachers Enrichment Workshop: A Panorama of Geometry during Nov 20 — Nov 25, 2023.

A gentle introduction to different ways of studying geometric spaces. Sponsored by National Centre
for Mathematics.

Clinical data, machine learning and modelling during Dec 1 — Dec 2, 2023.

An informal meeting of minds from clinical medicine and computational and data science. Schedule
in progress. We plan to have short talks and plenty of time for discussion and brainstorming aimed
at possible collaborations.

The program is funded by the IMSc Centre for Disease Modelling, an apex project at IMSc funded
by the Department of Atomic Energy, Government of India. The program is partly a followup on the
recent workshop on Machine Learning for Health and Disease at ICTS, Bengaluru.

Alladi Ramakrishnan Centenary conference during Dec 16 — Dec 18, 2023.

A conference to celebrate the birth centenary of the Institute’s founder-director Prof Alladi
Ramakrishnan was organised during December 16-18, 2023.

The inaugural event featured a speech by chief guest Mr N R Narayanamurthy (Founder, Infosys). He
also unveiled a bust of Prof Ramakrishnan on the institute campus. The first day of the conference
featured talks by leaders of science policy and institutions in India. The remaining days featured
talks on physics and mathematics by eminent senior scientists, who also reminisced about their
association with Prof Ramakrishnan and the institute.
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Figure 2.1: (L-R) Professor Krishnaswamy Alladi, Mr N R Narayanamurthy
(Founder, Infosys) and Professor V. Ravindran during the unveiling ceremony of a bust of
Prof. Alladi Ramakrishnan.

The details are archived on the conference webpage: https:/www.imsc.res.in/ar100/

Institute Seminar Days during Jan 23 — Jan 31, 2024.

The Institute Seminar Days was held on two days 23/1/2024 and 31/1/2024 where institute
members discuss about their research work to their peers and colleagues from the institute in 10
mins colloquium like talks accessible to a scientific audience.

A course in PARI-GP during Feb 19 — Feb 23, 2024.

In this workshop, Prof. Marine Rougnant from Besancon Mathematics Laboratory delivered a set of
lectures introducing Pari-GP to students and faculty. There were around 30/35 participants for this
program.

Details of the program can be found; https:/sites.google.com/view/imscparigp/home
A Conference on Pulsar Timing Array Experiments: Present and Future of Indian Contribution
during Feb 5 — Feb 9, 2024.

The conference was held on 5 days and had several high-level talks on Ultra-Long Gravitational
Waves Astronomy, new detection methods with pulsar timing array, BH kicks and mass spectrum etc.
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Figure 2.2: Participants in the meeting “Pulsar Timing Array Experiments:
Present and Future of Indian Contribution

Contemporary Perspectives in Computational Biology during Feb 19 — Feb 20, 2024.

This conference included high-level research talks by 16 invited speakers, 5 oral presentations and
poster presentations by more than 25 researchers. The conference was attended by 110 participants.
Detailed information on this conference supported by Apex project from the Department of Atomic
Energy (DAE) to IMSc is available at: https://www.imsc.res.in/~asamal/copecompbio24/

Chennai Soft Matter Days during Feb 23 — Feb 24, 2024.

This neighbourhood meeting, held annually, is intended to bring together researchers carrying out
theoretical and experimental studies on diverse aspects of soft matter.

https://che.iitm.ac.in/chennaisoft/

FRACMEET during Mar 05 — Mar 08, 2024.

Fracmeet 2024 was organized at IMSc from 5th to 8th March, 2024. The focus of this 4-day
conference was to discuss the recent developments and future challenges in the

upscaling process from a point of view of Statistical Mechanics and Non-linear Physics. We had about
22 invited speakers, and student participants.

Organisers : Debayan Chakraborty, Subhadeep Roy, Purusattam Ray, Viswajeet Kumar, Subashri V.,
Reshmi Roy and Mohd Taher
One day conference in number theory on Mar 15, 2024.

One day number theory conference was organized on 15th March, 2024 to celebrate recent
contributions in number theory from Chennai. There were eight lectures by Students/PDFs and three
lectures by senior mathematicians. Around 30 mathematicians participated in this program.
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9 2.3: Participants during the One day number theory conference
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Figure 2.3: Participants during the One day number theory conference

2.6.2 Other Conferences/Workshops Organized by IMSc

Inaugural meeting of Asian-Oceanian Women in Mathematics during Apr 24 — Apr 28, 2023.

This was the first meeting of recently formed AOWM under the auspices of CWM of IMU. The
meeting was funded by ICTS, IMSc and CWM.

In addition to the lectures and the panel discussions, we also had the first hybrid meeting of EC
members of AOWM.

Deatils of the meeting can be found at https://www.icts.res.in/discussion-meeting/ AOWM

Advanced Graph Algorithms during May 22 — May 26, 2023.
This is a faculty development program, part of the CSEDU program of IIIT Delhi.

Venkatesh Raman organised the academic program, and gave several lectures on topics in algorithms.

First Meru Annual Combinatorics Conference during May 29 — May 31, 2023.

This is the first of a series of annual conferences on combinatorics in India: the Meru Annual
Combinatorics Conference. The format of the series will be two mini-courses in combinatorics
(interpreted broadly) as well as contributed talks and posters.

Meru stands for the mountain in Indian mythology and was used as a metaphor for the triangle
of binomial coefficients studied by classical Indian prosodists.

FPT Fest in the Honour of Mike Fellows during Jun 12 — Jun 16, 2023.

The symposium consisted of a number of invited talks, minisymposia, and one full day (Wednesday)
devoted to Mike Fellows and his contributions to computer science and Parameterized Complexity
in particular.
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Meeting On Statistical Physics and Complex Systems during Jun 5 — Jun 7, 2023.
The MeetStatPhysics is an initiative by me and three other colleagues across India.

The scope of the meeting is broad and interdisciplinary. The meeting will focus on equilibrium and
non-equilibrium statistical physics (classical and quantum) and its applications to condensed matter
systems; quantum field theories; active matter, soft matter, biological systems; nonlinear physics,
fluids (strong and weak turbulence), dynamo, geophysical flows, astrophysical flows, etc.

This was the second edition of the meeting.

School on Nonlinear Physics and Statistical Physics during Jun 8 — Jun 10, 2023.

The school consists of a series of pedagogical lectures and expository research seminars for the
advanced level undergraduates, postgraduates and research fellows.

Machine learning for health and diseases during Jul 24 — Aug 4, 2023.

The program brought together machine learning experts, statisticians, clinicians, and public
health experts to discuss how to harness modern mathematical and computational techniques to
better understand health-related data across multiple domains. Basics of various machine learning
techniques, including logistic regression, tree-based methods, support vector machines, Bayesian
methods, and deep networks were covered with examples of their applicability in biomedicine and
health. Applications includes predicting outcomes for individual patients from clinical and lifestyle
parameters, analysing patient data such as X-rays, ultrasound images and ECG measurements,
genomic variant analysis, and inferring patterns in heterogeneous large-scale data. Speakers from
both computational/statistical and clinical backgrounds were invited.

While the overarching goal is to bridge the gap between mathematical modelling and clinical
problems in general, the program had these specific aims:

- To introduce people who are trained in machine learning (both theory and practice) to data-
based problems in health care.

- To introduce clinical practitioners with little ML background to tools that can be easily adapted
to analyse their own data.

- To have an open discussion between clinicians and mathematical modellers about the problems
faced in bridging the gap between the communities.

- To discuss the possibility of building public health databases as resources.

- To generate reference material, tutorials, videos and other resources to help clinicians
understand and apply ML techniques in their work.

The event was partly supported by the IMSc Centre for Disease Modelling, The Institute of
Mathematical Sciences, Chennai.

Recent Trends in Algorithms during Jul 26 — Jul 28, 2023.
This meeting aims to provide a broad picture of the latest research in algorithms through a series of
invited talks.

Words and Transcendence during Aug 7 — Aug 12, 2023.

This is the first in a series of workshops in the interphase of word combinatorics and transcendental
number theory.
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Symposium on Commutative Algebra of the 89th Annual Conference of the Indian Mathematical
Society during Dec 22 — Dec 25, 2023.

The Indian Mathematical Society organizes its annual conference at different locations of the
country. The 89th Annual Conference of The Indian Mathematical Society was organized during
22-25 December, 2023 at Birla Institute of Technology Science (BITS) Pilani, Hyderabad Campus.
The conference was intended to keep abreast of the latest developments in the field of Mathematics.

Vijay Kodiyalam was the convenor of the symposium on Commutative Algebra

CMI-NASI Third Winter Training Programme in Mathematics during Dec 7 — Dec 20, 2023.

This Winter Training Programme (WTP) was aimed at motivating younger minds in Mathematics
to understand the fundamentals in Mathematics at their U.G (III Year only) level and encourage them
to take up research. Also it exposed students to the recent research areas alongside strengthening
their understanding in fundamental concepts.

K. N. Raghavan helped organise this event which was co-sponsored by IMSc.

New Horizons and Singularities in Gravity (10th International Conference on Gravitation and
Cosmology) during Dec 6 — Dec 9, 2023.

The 10th International Conference on Gravitation and Cosmology (ICGC) was hosted by the Indian
Institute of Technology (IIT) Guwahati, India during December 6 - 9, 2023. The aims of the
conference is to bring together experts working in the area of Gravitation and Cosmology to discuss
the recent developments, present status and exchange ideas while providing young researchers from
India an opportunity for interaction with experts. The programme had a series of plenary lectures,
with parallel and poster sessions.

Winter School on Al and TCS: Computation in Social Choice and Economics (COSCOE)
during Dec 8 — Dec 12, 2023.

The school was focused on Matching under Preferences. This school introduced the fascinating
world of matching problems with preferences from different perspectives, such as algorithms and
complexity, discrete mathematics, and combinatorial optimization. The participants learnt about
the main concepts, methods, and challenges in this field, and explore various types of problems and
applications in this domain.

Indian strings meeting 2023 during Dec 10 — Dec 16, 2023.

ISM is a series of conferences organised by the String Theory community in India every alternate year.
Besides the invited speakers from abroad and India, all active string theorists from India (including
postdocs and students) were invited to participate in this meeting.

Words and Transcendence II during Feb 6 — Feb 15, 2024.

This is the second part in a series of workshops in the interphase of word combinatorics and
transcendental number theory.

Analytic and combinatorial number theory during Mar 20 — Mar 30, 2024.

The workshop aimed to illustrate how the method of analysis, combinatorics and probability theory
has helped answer deep questions in Number theory.

Seminars

Institute members and visitors discuss their work during weekly seminars. During 2023-2024, about
302 such seminars were held at IMSc.
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2.7 Outreach Activities
Vigyan Pratibha Regional Workshop (KVS/JNV /AECS): (10-14 July,2023)

IMSc organized a 5-day regional teachers workshop for the Vigyan Pratibha program, a Government
of India program to nurture of talent in Science and Mathematics among VIII - X students. The
workshop was attended by 43 teachers from central government schools (KVs and JNVs) from the
southern region. The program included a trip to IITM labs.

Speakers: Arun Kumar (IITM), Disha Kuzhively (IMSc), Madhusree Basu, Manikandan Sambasivam
(IMSc), Manjari Bagchi (IMSc), Sarang Sane (IITM), Sivashankara Sastry, Thiru Senthil (IMSc),
Uthra Dorairajan (D G Vaishnav College), Sujatha Ramdorai (University of British Columbia),
Varuni P (IMSc)

Teach students to Think of various factors
that may affect and control variables
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Organisers: Manikandan Sambasivam, Varuni P, S. Viswanath
Details: https://www.imsc.res.in/outreach/vpchennai/TWChEng2023July.html

Chandrayaan-3 Soft-landing telecast: (23 August, 2023)

IMSc hosted a live stream of Chandrayaan-3 soft-landing in Ramanujam Auditorium. Chandrayaan-3
is India’s third lunar exploration mission.

Details: https://www.imsc.res.in/outreach/lectures/chandrayaan3telecast.pdf

Amal Kumar Raychaudhuri (AKR) centenary program: (7 October, 2023)

Physics outreach lectures for invited college students as part of the Amal Kumar Raychaudhuri
(AKR) centenary program

Organisers: Manjari Bagchi, Dhiraj Hazra, Arnab Pal, V. Ravindran
Details: https://sites.google.com/imsc.res.in/imsc-akr-centenary-program/home

Facets: (9 October, 2023)

Facets is the Institutes’s outreach program for advanced undergraduate and postgraduate students of
mathematics. This one day program is intended for mathematics students to interact with professional
mathematicians working in research. This year, over 120 students attended this program.

Speakers: Prakash Saivasan (IMSc), Sushmita Venugopalan (IMSc), S Viswanath (IMSc)
Organisers: Sushmita Venugopalan, Disha Kuzhively, Varuni P, S. Viswanath

Details: https://www.imsc.res.in/outreach/facets2023/

kaNita-kAnakam: (12 October, 2023)

The workshop was aimed at students of class X XII of corporation schools and conducted in Tamil.
The program included Mathematics activities conducted by IMSc members for students to engage
with topics more interactively. About 120 students from various government and corporation schools
from the area attended the program.

Speakers: Amritanshu Prasad (IMSc), Disha Kuzhively (IMSc), Shri Hari Gopalakrishnan (IMSc),
Viswanath (IMSc), VSS Sastry

o

Figure 2.5: V Sivashankara Sastry, during Kanita-Kanakam workshop, 12 October, 2023
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Organisers: Amritanshu Prasad, Disha Kuzhively, Manikandan Sambasivam, Varuni P, S. Viswanath
Details: https://www.imsc.res.in/outreach/KK2023/

Mathematics Toy Development workshop: (13 October, 2023)

VSS Sastry, a Maths and science communicator, explained various ways in which math education
could be done using toys. He also exhibited some of his own works.

Speaker: VSS Sastry
Organisers: Viswanath S, Varuni P

Vigyan Pratibha Teachers Workshop (TN govt schools Chennai region): (17-20 October, 2023)
Regional workshop for teachers in the Vigyan Pratibha program in Tamil.

IMSc organized a 4-day teachers workshop for the Vigyan Pratibha program, a Government of India
program to nurture talent in Science and Mathematics among VIII - X students. The workshop was
attended by 50 teachers from state government schools (GCCs) from the chennai region.

Speakers: Amritanshu Prasad (IMSc), Arun Kumar (IITM), Disha Kuzhively (IMSc), Maruthu
Pandiyan B (IMSc), Manikandan Sambasivam (IMSc), Thiru Senthil (IMSc), Sathish Kumar (IMSc),
Sitabara Sinha (IMSc), Sushmita Venugopalan (IMSc), TR Govindarajan, Retd. (IMSc), Varuni P
(IMSc), Srinivasan G (IMSc), Yuvan Aves (Palluyir Trust)

Organisers: Manikandan Sambasivam, Varuni P, S. Viswanath
Details: https://www.imsc.res.in/outreach/vpchennai/TWChTam2023.html

TNSF Lecture series: Nobel Prize in Physics: (4 November, 2023)

Conceiving and developing Attosecond optical pulses, Sivarama Krishnan, [ITM
Speaker: Sivarama Krishnan

Organisers: TNSF

Details: https://tnsfchennai.github.io/indexpsl65opticalpulses.html

Women, Science and Media: (6-8 November, 2023)

A series of sessions highlighting Women in Science and Science Journalism. A one-off event with
lecture about the state of women in Science and a workshop on how to effectively communicate
science. There was also a talk about the year’s Nobel prizes.

Speakers: Nandita Jayaraj, Ashima Dogra, Indumathi D
Details: https://www.imsc.res.in/outreach/WomenScienceMedia2023/

Vigyan Pratibha Regional Workshop (KVS & JNV): (20-23 November, 2023)

Teacher workshop for Kendriya Vidyalaya and Jawahar Navodaya Vidyalaya teachers from the
southern region. IMSc organized a 4-day follow-up regional teachers workshop for the Vigyan
Pratibha program, a Government of India program to nurture talent in Science and Mathematics
among VIII - X students. The workshop was attended by 39 teachers from central government
schools (KVs and JNVs) from the southern region.

Speakers: Areejit Samal (IMSc), Arun Kumar (IITM), Disha Kuzhively (IMSc), Indumathi D.
(IMSc), Manikandan Sambasivam (IMSc), Thiru Senthil (IMSc), Sitabara Sinha (IMSc), Subramanya
Hegde (IMSc), Sulochana R (HBCSE), Uthra Dorairajan (D G Vaishnav College), Varuni P (IMSc)

Organisers: Manikandan Sambasivam, Varuni P, S. Viswanath
Details: https://www.imsc.res.in/outreach/vpchennai/TWChEng2023Nov.html
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Public lecture by Kalaiyarasan A (MIDS) on the Nobel Prize in Economics 2023: (25 November,
2023)

(Part of Nobel Prize series, coorganized by TNSF popular lecture series)
Details: https://www.imsc.res.in/outreach/lectures/TNSF 2023.11.25 NobelPhys.jpg

IMSc Conversation Series — Living in Science - Scholar or Scribe: (5 January, 2024)

Shubashree Desikan, Science Journalist, Shaastra [ITM (In conversation with: Varuni P). This is a
monthly series which aims to invite speakers from outside the academic community but are involved
in and related to science.

Speaker: Shubashree Desikan
Organisers: Sitabara Sinha, Varuni P, Manikandan Sambasivam, Viswanath P
Details: https://www.imsc.res.in/outreach/ConvoSeries/images/Shuba 5Jan2024.png

State level Youth Astronomy and Space Science Congress: (27-28 January, 2024)

Inauguration of Planet Festival 2024, which aims to take astronomy outreach to schools in Tamil
Nadu.

Speakers: TASS Committee Members, Sudhan IAS (retd.)
Organisers: TASS Co-organized by Tamilnadu Astronomy & Science Society (TASS)
Details: https://www.imsc.res.in/outreach/programs/2024.01.27-28 TASS AstroConf. pdf

Science at the Sabha (18 February, 2024)

“Science at the Sabha 2024” was conducted on Sunday, 18 February, 4:00-7:30 pm at the Anna
Centenary Library Auditorium. “Science at the Sabha” is a set of four public talks on different aspects
of science and is part of the Institute of Mathematical Sciences, ongoing program of outreach to the
general public. This was the 7th edition of this flagship event conducted in February of each year. The
event was attended by 500-700 people. The talks were aimed at anyone with an interest in science,
irrespective of age or background. This year the talks were:

- Astronomy from Ground and Space by Annapurni Subramaniam, Indian Institute of
Astrophysics, Bengaluru.

- Plastics — the good, the bad and the ugly by S. Ramakrishnan, Indian Institute of Science,
Bengaluru.

- Evolution of our understanding of the dynamics of the North Indian Ocean by D.
Shankar, CSIR-National Institute of Oceanography, Goa.

- The Art and Math of Puzzle Solving by Saket Saurabh, The Institute of Mathematical
Sciences, Chennai.

This year there was also a poster series on Climate Change in India: What do we know and how?
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Figure 2.7: Annapurni Subramaniam, during her talk at the Science at the Sabha,
18 February, 2024

Organisers: Viswanath S, Varuni P, Manikandan Sambasivam

Details: https://www.imsc.res.in/triveni/
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IMSc Conversation Series — Photography - A language of perspective, process and purpose:
(23 February, 2024)

Speakers:Shuchi Kapoor, Co-Founder of the Chennai Photo Biennale Foundation
Organisers: Sitabara Sinha, Varuni P
Details: https://www.imsc.res.in/outreach/ConvoSeries/

Understanding the UNFCCC Process — Decoding COP28: (23 March, 2024)

Public lecture by T Jayaraman, Senior Fellow, M. S. Swaminathan Research Foundation (MSSRF).
As part of the poster series, Part of Climate Change in India: What do we know and how? the
contributor T Jayaraman talked about the international scenario driving climate change discussions.

Speakers: T Jayaraman
Organisers: Varuni P, Viswanath S
Details: https://www.imsc.res.in/outreach/ClimateChange2024/

IMSc Conversation Series — Ways of the Virus: (29 March, 2024)
Speaker : Chitra Pattabiraman

Organisers: Sitabara Sinha, Varuni P

Details: https://www.imsc.res.in/outreach/ConvoSeries/

2.8 Visitors from other Institutions
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 2023-24, 253 scientists have visited the Institute.
- Faculty visitors : 108
- Post Doctoral visitors : 63
- Student and other visitors : 82

The complete list of visitors to the Institute during this period is listed in IMSc website under section
Intitute reports.

3 Infrastructure
3.1 Computer Facilities
Enhancement of Computer Facility during 2023-24

- The Laptops/ipads are issued to newly joined faculty and 4+ years old laptops are replaced
with new one on demand received from the faculty. About 10 nos of different model laptops
are purchased and issued to faculty.

- IMSc HPC facility is augmented with a Cluster solution to the tune of 300TF (Tera FLOPS)
of theoretical compute power on HPL (turbo off) which can be scaled up further in future. The
Cluster is equipped with 56 compute nodes, 112 CPUs (3584 Cores). Each compute node has
dual Intel Xeon Platinum 8358 2.6G, 32C, 11.2GT/s CPU with 256 GB (4GB/core) DDR4/
RDIMM, 3200MT/s, Dual Rank, Fully Balanced ECC (16 x 16GB) RAM, dual 10/100/1000
Gig Ethernet ports, Mellanox ConnectX-6 Single Port HDR100 QSFP56 Infiniband, dedicated
management port for KVM over LAN. It is configured with SLURM job scheduler. This
cluster is attached with 150 TB Parallel file system storage for high throughput read/write, 300
TB storage for home area. Software: Intel Cluster studio XE with Al tool kit, in addition to
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open source compilers like gcc, gfortran.

- The newly established media room is aimed towards organising state-of-the-art recording of
lectures and seminars, interactive sessions with students, and live streaming to platforms like
YouTube. Key integrated equipment include Remotecontrolled PTZ 4K cameras positioned
for optimal capture, recorders, a 24 inch table-mounted interactive touch/pen display, high-
lumen projector and appropriate screen, wireless lapel mics, ceiling-mounted mic array with
noise cancellation for clear audience voice capture, and dual motorized boards (whiteboard
and green chalkboard). The interiors have been designed for efficient acoustics, while keeping
in mind the aesthetic aspects. Double-glazed windows provide for sound insulation. The
attached control room is equipped with an advanced video switcher and SSD recorder. The
control room also has feeds, via optical fiber, coming from PTZ cameras in other lecture halls,
which allows remote recording.

- Apple iMac , Mac Mini and Ipad pro, 4K PTZ Camera with Microphone are purchased and
installed in the Director’s office.

- 4K PTZ Camera with Microphone is purchased and installed in the G6 meeting room

- The internet bandwidth speed is upgraded to 67 Mbps 1:1 fiber loop connection.

- Zoom Academic license 30 users are renewed for one more year.

- Sharp multifunction printers purchased and installed in the Civil engineer office and RSA
- Maple software upgraded from the version 2019 to 2023.

- Epson EH-TW750 projector purchased and installed in the Hall 123, 326, Alladi hall,
Chandrasekar Hall and new guest house.

- About 20 user licenses of Overleaf software are purchased for the use of thesis documentation.
Activities :
Mr. B Raveendra Reddy attended the CISAG meeting held at BARC, Mumbai on 3/11/2023.
The System team have supported all the conferences/workshops/seminars/events at IMSc.

The Media team have supported and fulfilled the requirements for all the virtual classes, official
meetings, conference, workshops, seminars, events and webinars. In the year 2023-24 about 21420
minutes (357 hours) of video content are recorded by the media team.

3.2 The Library

The Institute Library holds a total collection of 77638 books and bound periodicals as on March 31,
2024 inclusive of current year’s addition.

The NBHM has recognized this Institute library as the Regional Library in the areas of Mathematics
and Allied subject disciplines - in order to share our information resources to all bonafide members
of other academic and research institutions.
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An average of about 2500 outside users in a year from colleges, universities and research institutions
from different parts of the country make use of the library facilities for their academic and research
information needs. The library has a well balanced collection both print and online on the major
subject areas of research such as Computational Biology Theoretical Physics, Mathematics and
Theoretical Computer Science. The library subscribes to over 350 national and international journals.

The library has access to over 3500+ online journals from major publishers such as Elsevier, American
Mathematical Society, American Physical Society, Springer Verlag, World Scientific, Institute of
Physics, Wiley, etc.

Library has also access to Nature online, Science Online, ACM Digital Library, SIAM Journals
Archive, Duke Mathematical Journal, and JSTOR Full digital archive. It has also perpetual online
access to backfile collection of journals contents from Volume 1 from some of the major publishers
like Elesevier under DAE consortium, Springer,

World Scientific, Wiley, deGruyter, Cambridge University Press, Turpion, IOP Publishing and Annual
Reviews Electronic Backvolume collection. Access to online journals is restricted to members of the
Institute. Also, remote access during work from home situations to the subscribed online resources
was facilitated by institutes’ VPN (Virtual Private Network) service.

Services:

Apart from developing the collection, the library offers reprographic and inter library loan services.
Library has migrated from commercial proprietary software Libsys to open source software Koha
on a linux platform, the library catalogue has been computerized and made available online to the
readers both within and outside the Institute Campus. Online request for acquisition of books and
status of borrowings have also been enabled using Koha. Library has implemented RFID based
system for self checkin and checkout of library materials.

With the help of RFID enabled access control system, the library provides effective 24x7 access to
its resources,perhaps the only library of this kind in the country.

Library has a website dedicated to host all the electronic information resources and to provide
information about the library and its services. Library is a member of DAE Libraries Consortium
that subscribes to SCIENCE DIRECT SERVICE of Elsevier.

Library is also coordinating the MathSciNet consortium which provides online access to MathSciNet
for participating institutions in the southern region. Library is an institutional member of AMS,
MALIBNET, CURRENT SCIENCE Association, and IAPT.

IMSc Photo Archive

Photos are one of the most important components of the IMSc archives to provide historical and
evidential sources of information. Library has photographs of various activities of IMSc since
inception.

The physical and digital photographs were described with the help of IMSc Annual Reports, various
books authored by the founder of IMSc and other publications. The Photographs were scanned as
high resolution images and they are organised according to the events along with the date of the
event. Identified the people in the photographs and tagged them with their names. The Photo Archive
is browsable and searchable.
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The Library uses “Piwigo” an open source photo management software for digital archiving. So far,
the IMSc Photo Archive hosts approximately 1,700 photographs and it’s still expanding.

The Physical photographs are converted into albums for preservation with the help of Roja Muthiah
Research Library, Chennai.

Meeting on “The Role of the Physical Library in the Era of Internet”

Library in collaboration with Sitabhra Sinha organised one day meeting on “The Role of the Physical
Library in the Era of Internet” held at The Institute on 29 December 2023.

The meeting was aimed to think about the ways in which the conventional brick- and-mortar library
can reimagine its purpose so as to become even more and more information is accessible online
via internet. The meeting was also an opportunity to honor Dr. Paul Pandian, the chief librarian of
IMSc, on the occasion of his retirement. There were seven invited talks that were attended by 60
participants.

In addition, library also assists in annual report preparation that includes compilation of publications
and other editorial processes.

Acknowledgment:
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4 Audited Statement of Accounts for the year 2023-2024

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 2023- 24 was taken up and compiled by
Professional Auditors M/s R. Balachandran & Co., Chennai - 600 035. The Report of the Auditors
and the Audited Statement of Accounts including the Provident Fund Accounts for the year 2023-24
are attached herewith for reference.
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R. BALACHANDRAN & CO.

CHARTERED ACCOUNTANTS

Partner L.
Flat 3B, 3" Floor, Block Ill, Bajaj Apartments
R. BALACHANDRAN 7/4, Nandanam Extension, Main Road

B.A,BL,FC.A, AC.S., DISA{ICA), DIRM (ICAl) Cell: 9884350000(D)9444258090
Email id:rbalaca@gmail.com/rbksr@rediffmail.com

INDEPENDENT AUDITOR'S REPORT
To
The Members,
The Institute of Mathematical Sciences,
Chennai-600 113.

Opinion

We have audited the financial statements of M/S The Institute of Mathematical
Sciences which comprise the balance sheet at March 31st 2024, and the Statement
of Income and Expenditure Account and the Receipts and Payments account for

the year then ended, and notes to the financial statements, including a summary of
significant accounting policies.

In our opinion, the accompanying financial statements give a true and fair view of the
financial position of the Trust as at March 31, 2024, and of its financial performance
for the year then ended in accordance with the Accounting Standards issued by the
Institute of Chartered Accountants of India (ICAI).

Basis for Opinion

We conducted our audit in accordance with the Standards on Auditing (SAs) issued
by ICAL

Our responsibilities under those standards are further described in the Auditor's
Responsibilities for the Audit of the Financial Statements section of our report.
We are independent of the trust in accordance with the ethical requirements that
are relevant to our audit of the financial statements, and we have fulfilled our other
ethical responsibilities in accordance with these requirements. We believe that the
audit evidence we have obtained is sufficient and appropriate to provide a basis for
our opinion.

Flat 1B,
Elock - |
Baa Apis,,
Tfa, Nandaram
Extn. Mamn Road, |-
Mandanam,
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CHARTERED ACCOUNTANTS

Partner L.
Flat 3B, 3" Floor, Block Ill, Bajaj Apartments
R. BALACHANDRAN 7/4, Nandanam Extension, Main Road

B.A,BL,FC.A, AC.S., DISA{ICA), DIRM (ICAl) Cell: 9884350000 (D) 9444258090
Email id:rbalaca@gmail.com/rbksr@rediffmail.com

Responsibilities of Management and Those Charged with Governance for the
Financial Statements

Management is responsible for the preparation and fair presentation of the financial
statements in accordance with the aforesaid Accounting Standards, and for such
internal control as management determines is necessary to enable the preparation of
financial statements that are free from material misstatement, whether due to fraud or
error. In preparing the financial statements, management is responsible for assessing
the trust's ability to continue as a going concern, disclosing, as applicable, matters
related to going concern and using the going concern basis of accounting unless
management either intends to liquidate the trust or to cease operations, or has no
realistic alternative but to do so. Those charged with governance are responsible for
overseeing the trust's financial reporting process.

Auditor's Responsibilities for the Audit of the Financial Statements

Our objectives are to obtain reasonable assurance about whether the financial
statements as a whole are free from material misstatement, whether due to fraud or
error, and to issue an auditor's report that includes our opinion. Reasonable assurance
isahigh level of assurance, but is not a guarantee that an audit conducted in accordance
with SAs will always detect a material misstatement when it exists. Misstatements
can arise from fraud or error and are considered material if, individually or in the
aggregate, they could reasonably be expected to influence the economic decisions of
users taken on the basis of these financial statements.

For R.Balachandran & Co
CHARTERED ACCOUNTANT
Firm No.0000323s

AalND
x
T Tlanle,

Tfa, Nandaram
Exin. Main Road,
Mandanam,

R. Balachandran
PLACE: Chennai Chartered Accountants
DATE: 13-09-2024 M.No. 026980

% UDIN:24026980BKCMKU6874
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ANNUAL REPORT AND AUDITED STATEMENT OF ACCOUNTS

April 2023 - March 2024




086920 & "k ¥289NMINOME086920¥72:NIAN

NINGIDRCEIE RSB

w2k belhbd AT 2pelkk s2lb ¥202'60°€ b itkLln]
R 5 AT ST [khlbbkbel] [kh 241BR] ST kb bl
SEZE0000 & hth
2pBlkle 221k
ISS'PISLY [0PSF896T  |T6V°09°ST 180°bHT 078°T6°L |079°T8°SS T p%
6¥s‘'sOr |0 67S°S9'y (2Balpsie) B Lk "IS higld [pokd relhs RBAIG| g9
0 0 0 PRielR PUSMIE S — MEANIRDASIEE| 19
0 0 0 b 1 PYSIE IS Bbke — IpRESHEA( ¢9
00T°SH'L  |00T°SHL 0 Qled Rl "15-chal§lhton-IPrIESEA| 79
000°00°C  [000°00°CT 0 EpRlh|leteDle frlietbh “[S-UOMIERA-IPMIIESEA| g
000°06 000°SL 000°ST BB Pl IS Mdb3rh IPRARN-MIESIERAR o9
€0ET8E  |206°T1 10b°0L°E o3 ipd odp LS-2EANIRDASIEE| 6o
00007 |681°CI 206°st°1 |606°19 ERIPSIER 13lkh “1S-B:-pte-IRpRIESEA| g¢
000°07°T  |£91°S0°1 LE6OT'T |006°E Qhil \Pplibh) “IS-B:pfe-IpMIESE| /¢
ISYpPeT €86°91°C 69V°L1 B leP? IS hild R9dbdy 2rINIS RRAIG| 9¢
000°LLT  [000°LL'T bioldie Ll “IS-higlieg Bib e RIS ¢¢
PPIT8L  |LTL8S‘E 000°0S°1 [L1p'€LT | Rlh RERLE “IS-lelte 103h Ido 2pI22S-|pRIESEA RIh BEIE 15[ ¢
POS‘€E’L  |0T9°L1 S9E°L1 000°0v°1 |615°8S°S IRle 1Ptealb “IS-leloleilh INE PMIESEA| ¢¢
959°€T°6 0 959°€T 6 lPRelp “IS A BB RBAS 7
0 0 o3 pad IS RRRIE RBAIG [¢ nm
6VLLS L LS8E T68°€8°L iz hiRk “IS-higled Ueibleidltelr IRIRRIE-IRIRIE o m
0L8‘ T 611°S€ 1SL°9 Rle PkalBr IS BpJte-IPRIESEA| 6
8LSSET ¥8T°LS Y6C 8L B3R U IS BRI (2hd|G-REIIS gy m
8PS‘STL6‘E L6V89°9ST  |16¥°09°ST 91L°9T°T 186°st°c |p9s‘czoz‘r|d/9 \m
Y Y Y Y T T 3
T h
S B BRI 1 [1ndPIP23 || Lo R Rko kho Wm
2€1%] bp | QIR k2l | lzlbb $le | Pleich | bRol Lo 1 LisiolRdh "u Q
e 2 pR «
BB £
(ke "2 LRI LeR)

264

EEEE%%@%@EE&&%EENON ‘il 1€

Ski ‘bllsh kIS R[Plg|l




086970 ON'IN
SIUBIUNODOY PISLIEY))

JOLOoddId AVILSIOTYT vod

THE INSTITUTE OF MATHEMATICAL SCIENCES

urapueydeeyg ¥l
.. INVIANIAVA ‘Al [S'VHIVIVAVNIAI [savvansl
\f.@ﬁ R/ S \w\ J_@w&?,_g —f é . PLRINNINDNE0869Z0FT:NIAN M
SEZE0000 ON W] ¥20C-60-€1 - 2red
INVLNNOODV ATYALIVHD feuuyg : 9oeld
0)) 7% urapueydIEERgY 10 _nm g
7SS'v9'8Ly |0vS'v8'96°C |16V'09°G) 180'vP'T  |028'Z6'L (029°28'SS‘L V101 5 m
6Y5'59'y 0 67569y (vS927) 0 VAWYY Hd dIHSMOT134 AL1NOV4 FHIdSNI 1Sa] 59 m =
0 0 0 TYINYS LIF33dY dd — ¥vdodl v9 < =
0 0 0 WVYTVYE O LIrY ¥a SOIYLYIN — 843S| €9 m m
002'Sy'L 00Z'GY'L 0 [dYANNM NHSIN ¥ad — 40dN — 9435 29 &=
000002  |000°00°CZ 0 NVIVdOOVYNYAVYIN HLYNVYINAY |0 - 9"S — g43S| 19 W <
00006 000'G. 000G} HAYINVYS LIMVS dd AdVYMY 9SS — dISI| 09 m
€0£78‘c 206'}1 L0¥'0L'E VdZVH ¥VINNY MYHIHA ¥d — dvdOdl| 69 a
00002°C 681 Tl 206'Gv'l 160619 NVYSVAIVS HSYMVYYd 40 — SOIYLYIN — 9435 85 5
00002°C €91°G0’l 1€6°0L°) |006°¢ [4NHANYHO IMVYNId ¥d — SOIY1VIN — gd3S| LS 2
LSh'PeT €86'91C 69%'L1 O VANYY ¥A dIHSMOT134d ALTNOV4 3HIdSNI 1SA| 9G m
000°2L°} 000'2L°} NYFYHYIN YN3IN ¥d - dIHSMOT134 3508 Or LSA| SS e
v178'L 1T1'85°C 00005’} |ZL¥'€LT | Tvd GYNYYIQ- INFLLINYTILINI 40 3OVSSYd LSHIH - 943S Tvd GYNYY 8| +5 m
05'e€’L 029'Ll Gog'Ll 000°0%'} |61G'85'G V.1dNO VLIWHSNS dd - 103r0dd YddNS 9d3S| €5 T
959'¢2°6 0 959'¢Z'6 VYHLYTNYVYHO ¥d ¥V SOM 1SA| ¢S 5
0 0 VdZVH dVYINNY rYdIHA ¥d O113d 1Sd)| LS m
6v.'L8°L 168'¢ 768'¢8'/ AJENOHO d33ANVS ¥d — dIHSMOT134 ANVMSYONITYAYY 80y -19d| 09
0/8°Ly 611'GE 1GL9 V1dNO VLINHSNS Jd XIY1VYA — 943S) 61
8.6°Ge°} ¥8C'1S 6¢'8. NYHANIAYY A dd JNAYEO0Hd ©40-1Sd| 8
8Y5'GZ'L6'C |L6V'89'9S'T |L6V'09°S) 9LL'92'c  |186'Sy'c |¥98'cT'0z’l |d/9
sy sy sy sy sy sy
y202°c0’LE soueeg
uQ sjunodde| suones
adsun ain) aln} )
jueg  [-wbip Jayl0 IS
WIOL | shumeg | opsgysueyy | /S2 |tPuadx3 | -tpuadx3 153r0Yd 3HL 40 IWYN
uQ aseuejeg| /[aoueApy ~Joju| @S | [eyded | anuanay
Buiso|n Jopunioy
SIN3INAVd

(*sy ur syunowe [[y)

$20T ‘YIIBIAl L€ PIPUD J18IA ) J10J SIUN0IIE s)udwiAe pue s3diaddy $393[01g [BUIIX JO JUIUWII)R)S PIJEPI[OSU0))

TBUUIY ) “SIIUINS [BINBWIYIBIA] JO ImINSU] Y T,




Note



Note



Note



Jeachers worleiohs

eI —

Vlgyan Pralibha Teachers Worl(shop -2023

17 - 20 October 2023 IMSc, Chennai
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A0L Y A © / ;—_— ).\—':'5’\; CLIMATE CHANGE IN INDIA:
IIIHA ﬂ EX BI( o Z—/X \L} WHAT DO WE KNOW AND HOW?
\/ O ol
SR POSTER EXHIBITION LECTURE
O

Global warming has and will result in
significant climate change. The effects have
been and will be felt all over the world but
they are not the same everywhere. This
poster series is about scientific results

Ganesh Bagler
(AT Dein)
Nirav Bhatt
I Madeas)
Chetan Gadgil
NCL Pune)
Amit Ghosh
T Knaragour)
Dinesh Gupta
(CGEB Detw)

Mohit Kumar jolly
0S¢ Bergaluru)
Dhiraj Kumar
(CGEB Deirv)
Rukmini Kumar
(Vartage Research)
Sabarinathan Radhakrishnan
(NCBS Bengaluru)
Anu Raghunathan
(NCL Pune)

FRONTIERS in

The Institute of Mathematical Sciences, Chennai

January 17-20, 2023
Ramanujan Auditorium, IMSc

IMSc DISTINGUISHED LECTURE SERIES

Wednesday, 5 April 2023 | 1530 - 1630 IST
Venue: Ramanujan Auditorium, IMSc Chennai
Livestream: @/matsciencechannel
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Workshop on Computational Epigraphy

March 25-30,2024

5 Thenstitute of Mathematical Sciences (IMSc) =
Chennai, India

Nuclear architecture and the
structural basis of cellular
memory

Prof. Rakesh Mishra

The workshopaims tointroduce an
interdisciplinary audience from the

CELEBRATING

humanities,sciences & engineeringtothe Director
techniquesof computational epigraphy for \ Tata Institute for Genetics and Society
decodingundeciphered scripts. . Bengaluru

UNDERSTANDING THE UNFCCC
PROCESS: DECODING COP28

NON-EQUILIBRIUM PHYSICS

Popular Science Lecture - 69

Organised by Depar

Ol &

How to make an animal from "0"

£

Dr. Sitabhra Sinha

Professor in Physics, IMSc, Chennai

February 26,2024 | 11 am | Monday

Panorama of Geometry

NOVEMBER 20-25, 2023

a gentle introduction to different wa
orkshop Includes an activity-t

are pr

INTRODUCTION TO ALGEBRAIC GEOMETRY

hmita Venu

ena 2 DISCOVERING GEOMETRY
THROUGH OUR PHYSICAL

GEOMETRY OF THE POINCARE
UPPER HALF PLANE
Parameswaran Sankaran

GROEBNER BASES

Amritanshu Prasad

The i of it i { >, =7
Monday, October 9, 2023 | 09:30 - 17:00 Y—-}&

undergraduate (BSc third year) and postgraduate
(MSc) students

Application: https://www.imsc.res.in/outreach/facets2023,
Selection notification: 17:00, October 7, 2023
>The program is free of cost. Lunch and snacks will be provided.
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The Institute of Mathematical Sciences

UHTY] Sl [qH0T, ARG TR & T Faraa AT
An Autonomous Institution under Dept. of Atomic Energy, Govt. of India

W 31 & uRE, dRAT, A3, fAAS 600 113

CIT Campus, Taramani, Chennai, Tamil Nadu 600 113




