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Foreword

I am very pleased to present the annual report of the Institute for the year 2022-2023 and
bring out the distinctive achievements of its members during the year along with a
perspective for the future.

During the period April 2022 - March 2023, 144 students were pursuing their Ph.D and
51 scholars as post-doctoral fellows at IMSc. A total of 17 students were awarded Ph.D
degree, 7 students got M.Sc degree by Research, and 3 students submitted their PhD
thesis.

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 34 lecture courses were conducted at the Institute
throughout the year. In addition, we organized and also co-sponsored several workshops
and conferences.

The year 2022 marked the 60th foundation year of the institute and to commemorate we
conducted a year-long scientific activities that included inviting our Alumni to spend
time with us and special colloquia by them. We organised a special series called “The
IMSc60 colloquium series” with the aim of celebrating the 60th foundation year. This
series was planned to bring together eminent scientists from different areas of research
to talk about the developments and also their scientific vision for the next decade. This
was a unique series with 59 talks covering a wide variety of topics.

The IMSc60 foundation year ended on a high note with a flagship event namely "IMSc60
celebration” which took place during Jan 2-5, 2023. It was a unique gathering
encompassing scientists, nation-builders, policy-makers, and research scholars aimed
not only to honor and recognize remarkable scientific contributions from the past but
also to strengthen India’s scientific activities for the next decade and make India to lead
the global research landscape. During this 4 day long celebration we organised 66
scientific talks by eminent scientists, invited faculty, IMSc faculty, and a significant
number of IMSc students.

Other than the scientific talks, we had a poster session. The highlight of the event was
the Release of Special Cover and My Stamp by the Post-Master General Chennai Circle.
A cultural dance program followed by a family gathering over a banquet. During the
program, TNSF and IMSc jointly released a book for Children called ”Jantar Mantar”
and celebrated World book day on Saturday, April 23 at 10:30 am in the Ramanujan
auditorium on the IMSc campus. In addition, TNSF and IMSc brought out a set of books
in Tamil to commemorate IMSc’s 60th anniversary, and the first set of 7 books was
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released at this event. More on IMSc60 can be found in: https://www.imsc.res.in/imsc60/

As part of the program “Azadi Ka Amrit Mahotsav” (AKAM) - a celebration to mark the
75th anniversary of Indias independence the institute organised several popular
scientific talks, distinguished lectures, public outreach programmes, and academic
initiatives. As part of Azadi Ka Amrit Mahotsav, under the guidance of the Ministry
of Culture, Government of India, we organised an Iconic Week for the Department
of Atomic Energy (DAE), during the program to showcase the achievements of the
department.

During this event IMSc organised several outreach programmes for school children,
teachers, and the general public. These include Vigyan Pratibha Regional Workshop
(KVSJNV), Teacher’s Enrichment Workshop, IMSc Ganakam program, and our flagship
Science at the Sabha to name a few. During weekends, some of our research scholars
organize special classes for school children who live closer to our Institute.

We are proud to note the awards and honors bestowed on our faculty for their
contributions: Prof. Sanoli Gun was elected as President of Asia-Oceania Women in
Mathematics (AOWM), the continental organization for women in Mathematics in Asia
and Oceania. Prof. Venkatesh Raman was elected as President of ACM India for 2022-
2024, by ACM India. Prof. Rajesh Ravindran was elected as a Fellow of the Indian
Academy of Sciences, for the year 2023. Dr. Dhiraj Kumar Hazra was awarded N. R. Sen
Young Researcher Award, for 2022, by the Indian Association for General Relativity and
Gravitation.

This report was compiled through the efforts of the IMSc Annual Report Committee
consisting of Prof. Shrihari Gopalakrishna, Prof. S. Viswanath, Dr. Arnab Pal, Dr.
Sendeep Choubey, and Dr. Ramya. C, Dr. Paul Pandian and Shri Maruthu Pandiyan. I
owe my gratitude to all of them.

April, 2023 V. Ravindran
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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 51 post-doctoral fellows from all over the world pursuing research at IMSc. In
addition there are about 71 personnel at various levels working here on different projects
both academic and non-academic. The number of doctoral students (JRFs & SRFs) is 144
this year. The Institute has 33 members of non-academic staft 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. K. Ponmudy,
Hon'ble Minister for Higher Education,
Government of Tamil Nadu, Fort St.George, Chennai
(Chairman)

Dr. K.N. Vyas,
Chairman, AEC & Secretary to Government of India,
Department of Atomic Energy, CSM Marg, Mumbai
(Co-Chairman)

Prof. Mustansir Barma,
Former Director, TIFR,
Professor Emeritus, TIFR Centre for
Interdisciplinary Sciences (TCIS),
Hyderabad
(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)

Dr. D. Karthikeyan, 1AS,
Principal Secretary to Government, Higher
Education Department,

Secretariat, Fort St.George,
Chennai
(Member)

Prof. Amitava Raychaudhuri,
Professor Emeritus, Former Director, HRI,
Professor Emeritus, Department of Physics,

University of Calcutta, Kolkata
(Member)

Prof. S. Gowri,
Vice-Chancellor, University of Madras,

Chepauk, Chennai
(Member)

Ms. Richa Bagla, 1AS,
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. K.N. Vyas,

Chairman, AEC, & Secretary to Government of India,
Department of Atomic Energy, CSM Marg,
Mumbai
(Chairman)

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

Prof. Amitava Raychaudhuri,
Professor Emeritus, Former Director, HRI,
Department of Physics, University of

Interdisciplinary Sciences (TCIS), Calcutta,
Hyderabad Kolkata
(Member) (Member)

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

Prof. Manindra Agrawal,
Department of Computer Sciences and

Engineering, Department of Atomic Energy,
Indian Institute of Technology, CSM Marg,
Kanpur Mumbai
(Member ) (Member )

Ms. Richa Bagla, 1AS Dr. D. Karthikeyan, IAS

Joint Secretary(Finance) to Govt. of India,

Department of Atomic Energy,

Principal Secretary to Government, Higher

Education Department,

Mumbai Secretariat, Fort St.George,
(Member ) Chennai
(Member)

Prof. V. Ravindran,

Director,

The Institute of Mathematical Sciences, Chennai

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

Thiru K. Ponmudy, Hon'ble Minister for Higher
Education,Government of Tamilnadu, Chennai
(Chairman, Governing Board)

Dr. K. N. Vyas, Chairman,

Atomic Energy Commission & Secretary to Govt. of India,
Department of Atomic Energy, CSM Marg, Mumbai.

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

! Dr. Kamlesh Nilkanth Vyas is a Mechanical Engineering graduate
from MS University, Vadodara. After completion of the training in the
22nd Batch of the BARC Training School in 1979, he joined Fuel Design & Development
Section of Reactor Engineering Division of BARC. Dr. Vyas has worked for design &
analysis of nuclear reactor fuels. He was also responsible for design & development of a
novel fuel for strategic applications. He has worked extensively in thermal hydraulics
and stress analysis of critical reactor core components. Dr. Vyas, as an engineer, has
played a key role for completion of strategic projects. Dr. Vyas has also participated in
design & analysis of the Test Blanket Module planned to be installed in ITER, France.

Dr. Vyas has been conferred several awards, which include Indian Nuclear Society
Outstanding Service Award 2011, Homi Bhabha Science and Technology Award 2006,
DAE Awards in the years 2007, 2008, 2012 and 2013. He is also a Fellow of the Indian
National Academy of Engineers. Dr. K. N. Vyas was Director, Bhabha Atomic Research
Centre, before he has taken over the charge of Secretary, Department of Atomic Energy
and Chairman, Atomic Energy Commission on 20.09.2018.

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.
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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.

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.
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Prof. S. Gowri, Vice-Chancellor, University of Madras, Chennai
(Member, Governing Board)

He has previously been the First Registrar of Anna University of
Technology Chennai and Chairman, Faculty of Mechanical
Engineering of Anna University of Technology Chennai.

He has contributed to SWAYAM MOOCS and DTH of the Central
Government. He is also the channel coordinator of DAKSH HD
Channel, an educational channel of the MHRD.

Smt. Sushma Taishete, CSS, Joint Secretary (R & D), Department of
Atomic Energy, CSM Marg, Mumbai.
(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)

Dr. D. Karthikeyan, [AS

Principal Secretary to Government,

Secretariat, Higher Education Dept., Government of Tamilnadu,
Chennai

(Member, Governing Board & Executive Council)

ANNUAL REPORT & AUDITED STATEMENT OF ACCOUNTS
April 2022 - March 2023 19




Ty fagm= 9=

1.2.2 fAe=e! &) gaEeR afufa
e Ruid afafa

fasymy, T,

fOeTent e IR

g Rigrd=

BSRINIEII

RiaT T

IR $HR goRI

ST e

= Tg, & D B RT TH /(Rrew)
EIERIGIEID] (& GRT TH)

3o afufa

SRSt IHd IIR

gd Ry

EERICIE]]

i Tl

Ty, fay=y

3y diférd

GHAT dUaTe

Fuft gHTHR o Taifiee
fer=m 1. pfesafer TR TETI®

aIfte ufaded iR aar &1 a1 wifard faavor
32022 — HIE 2023




THE INSTITUTE OF MATHEMATICAL SCIENCES

1.2.2 Director’s Advisory Committees

Annual Report Committee

Shrihari Gopalakrishna Chair
Viswanath,

S. Ramya, C.

Arnab Pal

Sandeep Choubey

Paul Pandian (Librarian)

Alumni Committee

Indumathi, D. Chair
Sundar

Meena Mahajan

Paul Pandian

Raveendra Reddy, B.

Computer Media & Web Committee

Pinaki Chaudhuri Chair
Rahul Siddharthan

Sanoli Gun

Sayantan Sharma

Dhiraj Kumar Hazra

Sushmita Gupta
Raveendra Reddy, B. SOF’(Systems)
A student representative (Nominated by the Chair)

Events Committee

Areejit Samal Chair
Rahul Siddharthan

Manjari Bagchi

Sayantan Sharma

Viswanath, S.

Anup Dixit

Sushmita Venugopalan

Varuni Prabhakar Research Associate
Disha J. Kuzhively Project Assistant
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Internal Complaints Committee

Sushmita Venugopalan
Sibasish Ghosh
Vinayalatha, S.

Indra, R.

Geetha, V.

A Student Representative

Grievance Redressal Committee
Meena Mahajan

Anirban Mukhopadhyay

Sanatan Digal

Sujay Ashok

Guest House Advisory Committee

Saket Saurabh

Syed R. Hassan

Roji Pius

Anup B Dixit
Vinayalatha, S.

A Student Representative

HBNI Coordinators Committee

Amritanshu Prasad
Satyavani Vemparala
Sanatan Digal
Srinivas, K.

Sitabhra Sinha

THE INSTITUTE OF MATHEMATICAL SCIENCES

(Gender Bias Redressal)
Chair

Registrar

Administrative Officer
(External Member)
(Nominated by the Chair)

Chair

Chair

Registrar
(Nominated by the Chair)

Dean, Student Affairs

Dean, Physical Sciences
Associate Dean, Physical Sciences
Dean, Mathematical Sciences
Dean, Life Sciences

Hostel Faculty Counselor Committee

(This Committee will also serve as the Anti-Ragging Committee)

Indumathi, D.
Sayantan Sharma
Syed R. Hassan
Prakash Saivasan
Anup B Dixit
Sandeep Choubey

Chair
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Housing & Up-Keep Committee
Syed R. Hassan

Anup Dixit
Arnab Pal
Sayantan Sharma
Vinayalatha, S.
Indra, R.

Library Committee
Amritanshu Prasad
Sitabhra Sinha

Anirban Mukhopadhyay
Manjari Bagchi

Ajit Balram

Arnab Pal

Ramya, C.

Paul Pandian

Sathish Kumar, V.

THE INSTITUTE OF MATHEMATICAL SCIENCES

Chair

Registrar
Administrative Officer

Chair

(Librarian)
SRE, (Mathematics)

Official Language Implementation Committee

Ravindran, V.

Srinivas, K.

Anup Dixit

Sayantan Sharma
Vinayalatha, S.

A Student Representative

PDF Committees

Sanoli Gun & Dishant Pancholi

Dhiraj Kumar Hazra & Sayantan Sharma
Arnab Pal & Syed R. Hassan

Vikram Sharma

Rahul Siddharthan & 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.

Appellate Authority
Public Information Officer
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Space Planning & Allocation Committee

Ravindran, V.
Syed R. Hassan
Subramanian, C.R.
Anup Dixit
Sayantan Sharma
Vinayalatha, S.

Tender Committee

Sanatan Digal
Ajit C Balram
Sushmita Gupta

Sports/GYM Committee

Vikram Sharma
Manjari Bagchi
Sundar, S.
Dishant Pancholi

Chair

Registrar

Chair

Student Members : One student representative for Cricket, Badminton, Football, and

Table Tennis (nominated by the Chair)

Approval Coordinators

Shrihari Gopalakrishna
Anirban Mukhopadhyay
Meena Mahajan

Rahul Siddharthan

Colloquium Committee

Sayantan Sharma
Anup B Dixit
Prakash Saivasan
Areejit Samal

Physics
Mathematics
TCS

CB

Physics
Mathematics
TCS

CB

Summer Research Programme Committee

Sushmita Gupta
Pinaki Chaudhuri
Dishant Pancholi
Sandeep Choubey

TCS

Physics
Mathematics
CB
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Associateship Programme Committee

Nemani, V.S.

Vikram Sharma & Sushmita Gupta
Sanoli Gun & Dishant Pancholi
Roji Pius & Ajit Balram

Rahul Siddharthan

Academic Coordinators Committee

Sujay Ashok

Anup B. Dixit
Vikram Sharma
Rahul Siddharthan

Chair

TCS
Mathematics
Physics

CB

Physics
Mathematics
TCS

CB

JEST/NBHM/JGEEBILS Coordinators Committee

Sanoli Gun

Subramanian, C R & Prakash Saivasan
Ajit C Balaram

Areejit Samal

Group Conveners Committee
Vijay Kodiyalam

Venkatesh Raman

Rahul Siddharthan

Syed R. Hassan

Dhiraj Kumar Hazra

Infrastructure Committee
Syed R. Hassan

Saket Saurabh

Sushmita Venugopalan
Sayantan Sharma

Vinayalatha, S.

Mohan, S.

Sundar, M.

Medical Committee
Jaya N. Iyer

Saket Saurabh

Sanoli Gun

Sayed R. Hassan
Vinayalatha S

Mathematics(NBHM)
TCS

Physics
CB(JGEEBILS)

Mathematics
TCS

CB

LEP

HEP

Chair

Registrar
Scientific Officer E (Electrical)
Scientific Officer D(Civil)

Chair

Registrar

ANNUAL REPORT & AUDITED STATEMENT OF ACCOUNTS

April 2022 - March 2023 29




T fagm SR

1.3 DT
aH ToR IS H TR TS
3 N ols, HPpol T mslaad
- T, T 318 menon
di9, ¥da sandeep HEAMUTEH, YTy padmnath
T, W ST menon H@'UT‘EITH BIR] parthamu
qHd, 3Rl asamal ], debe AR nemani

R1gre, gd rsidd UTd, 3d arnabpal
&g, Tty sitabhra ﬁqq ﬁr’ﬂ rojipius
TRr NERRCIES] rrajesh
— IdigH, dt ravindra
Tghat, urd IR parthac RIRCERE] sa'yantans
TSN, gad pralay RELRRU rsidd
<iferd, Srd fasry anupdixit R, e n.lta
T, BRIl sanoli R, NEN s!nha
3R, T TA. jniyer R AIGIE sitabhra
farey, e vijay SFRTT, Hegaroft vani
HIEd, St anilesh Azifas s fase
H’@C”W, SIECIR anirban '

I “E Ir Ia z”EI W"ﬂg dishant W, ?ﬁ arvind
ERICACERIN amri T, G sushmitagupta
RTHEH, &, T knr RNERE IRl meena
PURM, $5d indrava T, dheR vraman
Sifarg, &. srini THTFSTH, SR Jam
Jax, T ssundar e | ramyac
GfSHrar JuETgTe sushmita S IEEISEAERY prakashs
Ay Ty. svis @T‘J‘L BIE| saket

T-\’I'leéf, famn vikram
et gsHUgH, iR crs
SHRIPTY, AT oy 1.4 TAReH Hora 9w
3N, W%. sashok
a‘m%ﬂ' ot manjari SIIYSIHUYH, 3R ball:j
SR, 3foiid 4T, ajit TR, Sft graj

IR, . chandru 1.5 J3fre HraTs
Eﬁ‘ﬂﬁ, Ut pinakic
faTet, T digal @a@aﬁ ravi
1y, farsiy sibasish uid gifsT T pandian
e, ek shri BIEERT smohan
T4, 99 IR shassan Wa’aﬁtﬂ usha
gIoRT, §iRW HHR dhiraj g msundar
5§]:|Ei 8. indu

a1 ufdrde ok AvaT o1 aar wifEra faavor

30 32022 — HIE 2023




1.3 Faculty

Name
Computational Biology

Choubey, Sandeep
Menon, Gautam I.
Samal, Areejit
Siddharthan, Rahul
Sinha, Sitabhra

Mathematics

Chakraborty, Partha Sarathi

Chatterjee, Pralay

Dixit, Anup Biswanath
Gun, Sanoli

Iyer, Jaya N.

Kodiyalam, Vijay
Mobhari, Anilesh
Mukhopadhyay, Anirban

Userid

sandeep
menon
asamal
rsidd
sitabhra

parthac
pralay
anupdixit
sanoli
jniyer
vijay
anilesh
anirban

Pancholi, Dishant Mayurbhai dishant

Prasad, Amritanshu
Raghavan, K. N.

Roy, Indrava

Srinivas, K.

Sundar, S.

Sushmita Venugopalan
Viswanath, S.

Physics

Adhikari, Ronojoy
Ashok, Sujay K.
Bagchi, Manjari
Balram, Ajit C.
Chandrashekar, C.M.
Chaudhuri, Pinaki
Digal, Sanatan
Ghosh, Sibasish
Gopalakrishna, Shrihari
Hassan, Syed Raghib
Hazra, Dhiraj Kumar

amri

knr
indrava
srini
ssundar
sushmita
svis

rjoy
sashok
manjari
ajit
chandru
pinakic
digal
sibasish
shri
shassan

dhiraj
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Name
Indumathi, D.
Laad, Mukul S.

Userid
indu
mslaad

Madanagopalan, Padmanath padmanath

Menon, Gautam I.
Mukhopadhyay, Partha

menon
parthamu

Nemani, Venkata Suryanarayana nemani

Pal, Arnab

Pius, Roji

Rajesh, Ravindran
Ravindran, V.
Sayantan Sharma
Siddharthan, Rahul
Sinha, Nita

Sinha, Rahul

Sinha, Sitabhra
Vemparala, Satyavani

arnabpal
rojipius
rrajesh
ravindra
sayantans
rsidd

nita
sinha
sitabhra
vani

Theoretical Computer Science

Arvind, V.

Gupta, Sushmita
Mahajan, Meena
Raman, Venkatesh
Ramanujam, R.
Ramya, C.
Saivasan, Prakash
Saurabh, Saket
Sharma, Vikram
Subramanian, C.R.

arvind
sushmitagupta
meena
vraman

jam

ramyac
prakashs

saket

vikram

crs

1.4 Emeritus Faculty Members

Balasubramanian, R.
Rajasekaran, G.

1.5 Scientific Staff
Raveendra Reddy B.
Paul Pandian M.
Mohan S.

Usha Devi P.
Sundar M.

balu
graj

ravi
pandian
smohan
usha
msundar

ANNUAL REPORT & AUDITED STATEMENT OF ACCOUNTS
April 2022 - March 2023 31




Ty fagm= 9=

L] PEREIES]

%G Uifea ol maruthu
IA[CT ANTHRINR 9 unrao

1.6 UM 3R AW W16 A
PEREEIES

L]

foTaaar .
CASRICE]

M .
T B RY
Hfarg Igad T
T SHfHRY

1.7 TR HHAR

1.7.1 TREHT SHAR [T D)

EINEFEREH mbchander
ﬁﬁvrﬁigq dineshs

aIfte ufaded iR aar &1 a1 wifard faavor

32 32022 — HIE 2023

Eﬁ“}ﬂﬁ’ﬁ"ﬂ PHR dgkumar
TR T gayathris
g fOar <t dt tvhpriya
ERIGIREIRY ahema
CRIRERECTRY bskarthi
Pfcib T TH. mkarthikeyan
fopoed di. kirubananth
P TS 3R rkbalaji
Tde T moovendan
qriaRef . npsarathi
Ul & prasannak
RSP HR T, srajkumar
AT S, drsamy
ATYAT AR sadhana
Yfddad T &, esakthi
RUINGIRCIE shalienid
fRrar UsHa sivaperumal
gt 0. lakshmipk
IRICAS gsrinadh
e S, gsvasan

off et . sreeraj
?'Jsrrag W.Sof. sdthennarasu
datyRA mveswaran
fasra R 4t vkumar
faaeRT . vimalraj
1.7.2 ufite weardt [@mfe /e
YD I abhishekroy
Ty AT I annsmaria
ST Ul anuranp
CIEIR: R IR

el A eTHH

addd ¢d debabratadeb
wtﬁq debsurya
dU® AR deepak
fo=m o, pfosdat dishajk

Tois; Rig S8ard

Tﬁﬁ CIS|il gokulb
BEIE!

3133 T ifaan

SR T ishitvag

QD et ishwaryam
HI. $ER 3RRB ashraf



Name Userid

Maruthu Pandiyan B. maruthu

Unguturu Nagamalleswara Rao unrao

1.6 Administrative & Accounts Staff
members

Vinayalatha S.
Gayatri E.!

Seenivasa Raghavan N.2Accounts Officer
Indra R.

Registrar
Accounts Officer

Administrative Officer

Shankaran, K.P. Parthiban, V.
Seenivasa Raghavan N. Ashfack Ahmed, G.

Usha Otheeswaran  Geetha, M.
Archana Shukla Padmanabhan, T.
Babu, B. Prema, P.
Johnson, P. Jayanthi, S.
Gopinath, S. Baskaran, R.
Amulraj, D. Janakiraman, J.
Moorthy, E. Munuswamy, N.

Ramesh, M.
Tamil Mani, M.

Rajasekaran, N.
Ravichandran, N.

1.7 Project Staff

1.7.1 Project Staff [Non Academic]

Name Userid
Balachander M. mbchander
Dhinesh Singh A dineshs

1.(Up to 30.04.2022)
2.(From 02.05.2022)

THE INSTITUTE OF MATHEMATICAL SCIENCES

Name

Doguparthi Ganesh Kumar
Gayathri S.

Gayathri Mohan
Hari Priya T.V.
Hemamalini A.
Karthikeyan M.
Kirubananth P.
Krishna Balaji R.
Manikandan Sambasivam
Moovendan M.
Parthasarathi N.
Prashanna K.
Rajkumar S.
Rethinasamy D.
Sadhana R.

Sakthivel Murugan E.
Sasikumar K.
Shalieni D.

Siva Perumal
Sivavyrava Balaji
Sreelakshmi P.K.
Srinadh G.
Srinivasan G.

Sree Raj T.P.
Thennarasu S.D.
Vaideeswaran
Vijayakumar V.

Vimalraj J.

Userid
dgkumar
gayathris
gayathrim
tvhpriya
ahema
mkarthikeyan
kirubananth
rkbalaji

moovendan
npsarathi
prasannak
srajkumar
drsamy
sadhana
esakthi
sasikumark
shalienid
sivaperumal

lakshmipk
gsrinadh
gsvasan
sreeraj
sdthennarasu
mveswaran
vvkumar

vimalraj

1.7.2 Project Staff [Scientific/Academic]

Abhishek Roy

Anns Mariya Soney
Anuran Pal

Bibi Mary Francis
Charulatha Venkataraman
Debabrata Deb
Debsurya Ghosh
Deepak Kumar

Disha ] Kuzhively
Gajendra Singh Badwal
Gokul Balaji

Hareesh, J

Irine Skeiviya

Ishitva Gupta

Ishwarya M

Md. Izhar Ashraf

abhishekroy
annsmaria
anuranp

debabratadeb
debsuvra

deepak
dishajk

gokulb
ishitvag

ishwaryam
ashraf
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mithundas
priyanshu
richasharma
sayangoswami
selvakumar
sriramb

amanabhi
amitm
aneeshpb
arkaghosh
ashutoshrd
asweel
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debabratas
deeptakb
dibyajyotim
dishabhatia
iyyappan
jetinthomas
moumitan
oindrilag
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pratikt
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Name

Julie Jacob Thomas
Kamal Tripathi
Kishan Kumar
Madhumita Mondal
Mousumi Kundu
Mrinal Kanti Pal
Nandini Mitra
Pavithra Elumalai
Priya Dharshini A
Priya Shree

Ranjith Venkatrama
Saumitra Kulkarni
Shakthi N. Menon
Shrikant Utagi
Smruti Dixit

Sriram Bhyravarapu
Sudharshan A.
Surendra Singh Badwal
Vanisha Verma
Varuni Prabhakar
Vikash Tripathi
Vinayak T

Vinay Vaibhav
Vinod Kumar T.
Yasharth Yadav

1.8 Post-Doctoral Fellows

Computational Biology

Balamurugan Kanagasabai
Nayana Mukerjee
Pinakinarayan A P Swain
Solingyur Zimik Kachui
Sushmita Ghosh

Mathematics

Dwaipauam Mazumder
Hassain M.

Hitesh Raundal
Jagannath Bhanja

Lalit Vaishya
Manikandan, S.

Mani Shankar Pandey

Userid

kamalt
madhumitam
mousumik
mrinalkantipal13
nmitra
pavithrae

priyashree
ranjithv
ranjithv
shakthi
shrikantu

sriramb

vanishav
varuni

vinayakt
vinayv
tvinodkumar
yasharthby

balamurugank
nayanam
pinakiswain
soling
susmitag

mazumderd
hassainm
hiteshrr
jbhanja
lalitvaishya
manikandans
mspandey
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Name

Mithun Kumar Das
Priyanshu Chakraborthy
Richa Sharma

Sayan Goswami
Selvakumar A.

Vidhya, A.

Physics

Aman Abhishek

Amit Mukherjee
Aneesh P.B.

Arkaprabha Ghosal
Ashutosh Rajendra Dubey
Asweel Ahemed A Jaleel
Debabrata Adak
Debabrata Sinha
Debodirna Ghosh
Deeptak Biswas
Dibyajyoti Mohanta
Disha Bhatia

Iyyappan L.

Jetin E. Thomas
Moumita Naskar
Oindrila Gangauly
Prasad V.V.

Pratik Tarafdar

Projesh Roy

Ratan Sarkar
Rohitashwa Chattopadhyay
Samapan Sikdar
Sitender Pratap Kashyap
Soumyadip Banerjee
Subramanya, H
Subhadeep Roy
Suprabh Prakash
Vishnudath K.N.

Userid

mithundas
priyanshu
richasharma
sayangoswami
selvakumar
sriramb

amanabhi
amitm
aneeshpb
arkaghosh
ashutoshrd
asweel
debuadak
debabratas
debodirna
deeptakb
dibyajyotim
dishabhatia
Iyyappan
jetinthomas
moumitan
oindrilag
prasadvv
pratikt
projeshkr
ratansarkar
rohitashwa
samapans
sitenderpk
soumyadipb
subbuh
sroy
suprabh
vishnudathkn

Theoretical Computer Science

Palak Pandoh
Satyabrata Jana
Sayani Das

Shaily Verma
Sriram Bhyravarapu

palakpandoh
satyabrataj
sayanidas
shailyverma
sriramb
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Name

1.9 Ph.D. Students

Computational Biology

Ajay Subbaroyan
Ajaya Kumar Sahoo
Amrutamaya Behera
Aniruddha, N.
Chandrani Kumari
Devanand T.

Farhina Mozaffer
Hareesh |

Madhumita Mondal
Nikhil Chivukula
Pavitra S.

Priyotosh Sil

Rakshika Lakshmi, A.
Reshma M

Rohit Kumar Singh
Roni Saiba

Saptarshi Chakraborty
Shanmugapriya Priya B.
Shreyes Rajam Madhamkar
Sreevidya T.S
Sunayanaa Sridharan
Vadnala Rakesh Netha
Vivek Ananth R.P.

Mathematics

Abhirup Chatterjee
Ankur Sarkar

Aritra Bhattacharya
Arunabha Mukhopadhyay
Aryan D

Astrid Swizell Dias
Dhananjaya Saha
Jayakumar R.

Joseph Judy

Manas Mandal

Manav Gaddam

Manika Gupta

Mrigendra Singh Kushwaha
Namitha C.H

Userid

sajay
ajayaks
amrutamaya
naniruddha
chandranik
devanandt
farihinam
hareeshj
madhumitam
nikhilc
spavitra
priyotosh
rakshikal
reshmam
rohits
ronis
saptarshic
shanmugapriya
shreyesrm
tssreevidya
sunayanaas
rakeshnetha
vivekananth

abhirupc
ankurs
baritra
arunabham
aryand
astridsd
dhananjayas
rjayakumar
josephjudy
manasm
manavg
manikag
mrigendra
namithach
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Name

Neelam

Piyasa Sarkar
Priyamvad Srivastav
Rashi Sanjay Lunia
Ratheesh T.V
Sathish Kumar, V.
Siddheswar Kundu
Soumyadip Sarkar
Sudip Dolai
Sushant

Sruthy Murali

Sunil L Naik

Suhas Rao Devraj
Saurav Holme Choudhury
Tanmoy Bera
Tirtharaj Basu
Velmurugan S

Physics

Abinash Kumar Nayak
Adarsh Sudhakar
Adarsh Vishwakarma
Akhil Antony
Amir Suhail

Amit Kumar

Amit Suthar
Anand Pathak
Anjali Kundalpady
Anupam Sarkar
Aparna Sankar
Apurba Biswas, G.
Arindam Mitra
Arjun Hariharan
Arkajyoti Manna
Arpan Kundu
Arup Biswas

Deep Maity

Gopal Prakash
Goutham R
Harshit Pandey
Himanshu Badhani
Hitesh Garg

Jatin Ghai

Userid

neelam
psarkar
priyamvads
rashisl
ratheeshtv
vsathish
siddheswark
soumyadips
sudipdolai
sushant
sruthym
sunilnaik
suhasrao
sauravhe
tanmoyb
tirtharajb
velmurugan

abinashkn
adarshsu
adarshv
akhilantony
amirs
kamit
amitsuthar
anandb
anjalik
asarkar
aparnas
apurbab
amitra
arjunh
arkajyotim
akundu
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Name

Jyotijwal Debnath
Koyena Bose
Krishna Jalan
Mamale Vinod Suryakant
Manish

Manog Negi
Mohammad Shabbir
Nayan Mondal
Nirmal Ghorai
Nishant Gupta
Pavan Dharanipragada
Prabhat Butola
Prateek Chawla
Prem Kumar
Rabindranatha Mallick
Raghvendra Singh
Rahul Nayak
Rakesh Dora

RaviT

Ravi Shanker

Sabiar Shaikh

Sahil

Samim Akhtar
Sandeep Sharma
Sanjoy Saha
Sarbartha Sengupta
Sashikanta Mohapatra
Saurav Goyal

Sayak Guin
Sayantan Ghosh
Semanti Dutta
Shivam Gola
Siddhartha Paul
Soumya Sur

Sourav Ballav
Surabhi Tiwari
Subashri, V.
Sushovan Mondal
Sumit Shaw
Swagatam Tah
Tanishk Shrimal
Tanmay Mitra
Tanmay Saha

Userid

jdebnath
koyenb
krishnajalan
mvinod
manishd
manojn
mshabbir
nayanm
nirmalg
nishantg
pavand
prabhatb
prateekc
premk
rmallick
raghvendra
rahulnayak
prakeshdora
travi
rshanker
sabiarshaikh
sahilmd
saminakhtar
sandeeps
sanjoysaha
sarbartha
sashikanta
sauravg
smallik
sayantang
semantid
shivamg
siddarthap
soumyasur
sballav
surabhit
subashriv
smondal
sumitshaw
swagatamt
sayakg
tmitra
sahatanmay
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Name

Tanmoy Sengupta
Toshali Mitra
Umang A. Dattani
Vaibhav Pathak
Vigneshwaran K.
Vinay Vaibhav
Vishwajeet Kumar

Userid

tsengupta
toshalim
umangad
vaibhavp
vigneshwaran
vinayv
vishwajeet

Theoretical Computer Science

Abhijit R Nair
Abhimanyu Choudhury
Anannya Upasana
Bhabani Sankar Tripaty
Gaurav Sood

abhijitrn
abhimanyuc
anannyaupad
bhabanist

gauravs

Koduri Siddharth Choudary kodurisc

Pratik Shastri
Pritesh Kumar
Ramit Das

Sanjay Seetharaman

Singanporia Kushal Piyushkumar

Sobyasachi Chatterjee
Sounak Modak

Souvik Saha

Suraj Rajendra Kulkarni
Yogesh Dahiya

1.10 Summer Students

pratiks
priteshk
ramitd
sanjays
kushalps
sobyasachic
sounakm
souviks
surajrk
yogeshdahiya

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, 2022 - Mar, 2023.

Computational Biology

Student Faculty
Smruti Dixit,

IISER Bhopal Choubey, Sandeep
Namman Bhargava,

PSG College Mumbai Samal, Areejit
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Student Faculty
Kundhanathan R,

NIT Rourkela Samal, Aregjit
Abhisek Narayan Gorti,

IISER Pune Sinha, Sitabhra
Mathematics

Shriya, M,

University of Hyderabad Prasad, Amritanshu
Divya Aggarwal,

HIT Delhi Prasad, Amritanshu
Ayanava Mandal,

NISER Bhubaneswar Gun, Sanoli
Sayan Dutta,

IISER Kolkata Gun, Sanoli
Krishna C. Menon,

IISER Thiruvananthapuram Gun, Sanoli
Saunak Bhattacharya,

IISER Tirupathi Dixit, Anup
Dishant Saikia,

Tezpur University Dixit, Anup
Sukanya Naik,

Goa University Kotyada, Srinivas
Saikat Maity,

Pondicherry University Kotyada, Srinivas
Aditya Singla,

IIT Kharagpur Kotyada, Srinivas
Tandrima Chowdhury,

NIT Rourkela Kotyada, Srinivas
Yuvashree. B,

Stella Maris College Kotyada, Srinivas
Siva §,

Amrita University Viswanath, S
Physics

CL Sriram,

CUSAT Kochi Sinha, Sitabhra
Gautham Sathish,

Krea University Chaudhuri, Pinaki
Suvojit Khatua,

IIT Hyderabad Pal, Arnab
Krishna E,

IIST Trivandrum Gosh, Sibasish

THE INSTITUTE OF MATHEMATICAL SCIENCES

Student Faculty

Ashraya Jayaraj,

IISER Trivandrum Gosh, Sibasish
Shaileyee Bhowrnick,

Vishwa Bharati University Gosh, Sibasish
Aniruddha Datta,

IISER Kolkata Rajesh, R
Baalateja Kataru,

KREA Univ A.P Ravindran, V
Theoretical Computer Science

Rajni Dabas,

Univ. Of Delhi Raman, Venkatesh
Gaurav Viramgami,

IIT Gandhi Nagar Saurabh, Saket
Yash More,

IIT Gandhi Nagar Saurabh, Saket
Ishan Chakraborty,

CMI Saurabh, Saket
Ajay Krishnan NK,

CMI Saurabh, Saket
Satya Amar,

Indian Statistical Institute Saurabh, Saket

Anuraj Chatterjee,

IACS Saurabh, Saket
Rahul Bordoloi,
IISER Kolkata Saurabh, Saket

T. Karthik Rajendran

Joseph Immanuel Amirtharaj,
SSN College of Engineering  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, 2022 - Mar,
2023.

Saurabh, Saket

Physics

Student Faculty
Mallikarjun, Rahul,

St. Stephen’s College, Delhi Pal, Arnab
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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 biologylies at the intersection of biological phenomena and measurements,
physics, applied mathematics and large-scale computation. The interests of the Computational
Biology group at the Institute encompass computational genomics, networks in biology, biophysics,
systems biology, infectious disease modelling, computational neuroscience and large-scale molecular
dynamics simulations of biologically relevant phenomena.

In 2022-2023, 16 articles were published in journals.
Active matter

[V] The authors studied Phototactic cyanobacteria as an active matter system. Flocks of birds,
schools of fish, mixtures of motors and cytoskeletal filaments, swimming bacteria and driven
granular media are systems of interacting motile units that exhibit collective behaviour. These can
all be described as active matter systems, since each individual unit takes energy from an internal
energy depot and transduces it into work performed on the environment. The authors reviewed a
model for cyanobacterial phototaxis, emphasising the differences from other models for collective
behaviour in active matter systems. The interactions between individual cells during phototaxis are
dominated by mechanical forces mediated by their physical attachments through type IV pili (T4P)
and through the production of “slime”, a complex mixture of non-diffusible polysaccharides
deposited by cells that acts to decrease friction locally. The slime, in particular, adds a component to
the interaction that is local in space but non-local in time, perhaps most comparable to the
pheromones laid down in ant trails. Their results suggested that the time-delayed component of the
interactions between bacteria qualify their description as a novel active system, which the authors
referred to as “damp” active matter.

Cell Biology

[C1] The authors investigate the role of signal transport on efficacy of signal transmission. Cell
signaling is essential for individual cells to execute various tasks and respond to changes in their
environment. It is carried out via diffusing molecules, whose transport is often aided by directional
advection. How diffusion and advection together impact the accuracy of information transmission
during signaling remains poorly understood. In this study, the authors studied this problem using a
simplified model of signal transport in the presence and absence of crowding. Mutual information,
ameasure of accuracy, showed three distinct regimes characterized by power-law decay. Surprisingly,
crowding has no measurable effect on information transmission. Their results provided several
important insights into the role of transport in cell signaling.

[C2] The authors wrote an invited commentary on a paper that used Bayesian non-paramterics to
shed light on mechanisms of gene regulation.
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Complex systems

[K] The authors studied solar irradiance variance during the day in clear sky conditions. While
intermittent nature of solar irradiance values is primarily attributed to clouds, its equally important
to analyze the solar irradiance variance throughout the day in clear sky conditions. Although a vast
amount of research has been conducted so far and a numerous clear sky models have been proposed
in the literature, none of them holds true temporally and/or spatially across the earth. Accordingly,
the authors proposed a generic framework to identify the most appropriate clear sky model for the
location of interest, i.e. Delhi-NCR in this case. They further highlighted the importance of
incorporating seasonal and temporal variations while determining the suitable clear sky model.

Developmental Biology

[Kuy3] The authors investigated how cells in developing embryos reliably differentiate to attain
location-specific fates, despite fluctuations in morphogen concentrations that provide positional
information and in molecular processes that interpret it. They showed that local contact-mediated
cell-cell interactions utilize inherent asymmetry in the response of patterning genes to the global
morphogen signal yielding a bimodal response. This results in robust developmental outcomes with
a consistent identity for the dominant gene at each cell, substantially reducing the uncertainty in the
location of boundaries between distinct fates.

Ecology

The authors investigated how temperature drives parasite development rate [Mo] . Environmental
temperature is a key driver of malaria transmission dynamics. Using detailed temperature records
from four sites: low elevation (1800), mid elevation (2200 m), and high elevation (2600-3200 m) in
the western Himalaya, the authors modelled how temperature regulates parasite development rate
(the inverse of the extrinsic incubation period, EIP) in the wild. Using a Bri ere parametrization of
the EIP, combined with Bayesian parameter inference, they studied the thermal limits of transmission
for avian (Plasmodium relictum) and human Plasmodium parasites (P. vivax and P. falciparum) as
well as for two malaria-like avian parasites, Haemoproteus and Leucocytozoon. IT was demonstrated
that temperature conditions can substantially alter the incubation period of parasites at high
elevation sites (2600-3200 m) leading to restricted parasite development or long transmission
windows. The thermal limits (optimal temperature) for Plasmodium parasites were 15.62-34.92°C
(30.04°C) for Pfalciparum, 13.51-34.08°C (29.02°C) for P. vivax, 12.56-34.46°C (29.16°C) for P.
relictum and for two malaria-like parasites, 12.01-29.48°C (25.16°C) for Haemoproteus spp. and
11.92-29.95°C (25.51°C) for Leucocytozoon spp. The authors then compared estimates of EIP based
on measures of mean temperature versus hourly temperatures to show that EIP days vary in cold
versus warm environments. It was further found that human Plasmodium parasites experience a
limited transmission window at 2600 m. In contrast, for avian Plasmodium transmission was not
possible between September and March at 2600 m. In addition, temperature conditions suitable for
both Haemoproteus and Leucocytozoon transmission were obtained from June to August and in
April, at 2600 m. Finally, the authors used temperature projections from a suite of climate models to
predict that by 2040, high elevation sites ( 2600 m) will have a temperature range conducive for
malaria transmission, albeit with a limited transmission window. The study highlighted the
importance of accounting for fine-scale thermal effects in the expansion of the range of the malaria
parasite with global climate change.

[Mul] The authors carried out a spatio-temporal extension of a class of prey-predator models with
hunting cooperation in the specialist predator population. Three different types of parametrization
of functional response were used and the corresponding pattern formation scenario was studied
analytically with supportive numerical simulations. The main outcome of this work was that lower
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diffusivity of predator than the prey can lead to generation of stationary Turing patterns like spots,
stripes and mixture of the two. Other non-Turing patterns like spirals spirals and spatio-temporal
chaos were also generated for parameter values outside the Turing domain and vividly discussed.
Dispersal of the specialist predator lower than the diffusivity of the prey supports the formation of
stationary patches as the hunting cooperation among the predators can support the success in
predation.

[Mu2] The authors investigated the propagation of a disease through a spatially varying population.
They considered a spatio-temporal predator-prey model in which a disease only affects the predator.
Diftusion-driven instability conditions were analytically derived for the spatio-temporal model.
Authors performed numerical simulation using experimental data given in previous studies and
demonstrate that travelling waves, periodicity and chaotic patterns are possible. It was shown that
the introduction of disease in the predator species makes the standard Rosenzweig-MacArthur
model capable of producing Turing patterns, which is not possible without disease. However, in the
absence of infection, both species can coexist in spiral non-Turing patterns. It follows that disease
persistence may be predictable, while eradication may not be.

Mechanobiology

The authors studied cell adhesion [Me2]. Adhesion of cells to substrates occurs via integrin clustering
and binding to the actin cytoskeleton. Oncogenes modify anchorage-dependent mechanisms in
cells during cancer progression. Fluid shear devices provide a label-free way to characterize cell-
substrate interactions and heterogeneities in cell populations. The authors quantified the critical
adhesion strengths of MCF-7, MDAMB-231, A549, HPL1D, HeLa, and NIH3T3 cells using a
custom fluid shear device. The detachment response was sigmoidal for each cell type. A549 and
MDAMB-231 cells had significantly lower critical adhesion strengths (1 50 ) than their non-invasive
counterparts, HPL1D and MCF-7. Detachment dynamics inversely correlated with cell invasion
potentials. A theoretical model, based provided good fits to results from de-adhesion experiments.
Quantification of cell tractions, using the Reg-FTTC method on 10 kPa polyacrylamide gels, showed
highest values for invasive, MDAMB-231 and A549, cells compared to non-invasive cells.
Immunofluorescence studies showed differences in vinculin distributions; non-invasive cells have
distinct vinculin puncta, whereas invasive cells have more dispersed distributions. The cytoskeleton
in non-invasive cells was devoid of well-developed stress fibers, and had thicker cortical actin
bundles in the boundary. Fluorescence intensity of actin was significantly lower in invasive cells as
compared to non-invasive cells. These correlations in adhesion strengths and traction stresses with
cell invasiveness may be useful in cancer diagnostics and other pathologies featuring mis-regulation
in adhesion.

Network Biology

[Je] Here the authors studied the role played by the topological structure of biological networks in
their dynamics and function. In fact, this topic has been receiving increasing attention over the last
decade as large-throughput experiments have provided large volumes of highly resolved data on the
interactions between the components of such networks. This has provided new perspectives on
systems diseases: for example, there has been a gradual shift in cancer research away from the study
of individual molecules and of single gene mutations to the emerging consensus that it is a complex
disease involving large-scale disruptions in the intracellular signaling network. One of the drawbacks
of a systems- or network-based approach is the large number of cellular agents whose interactions
need to be investigated. The authors tried to solve this problem by taking a mesoscopic view of the
cancer diseases—genes network, whose modular organization they studied after projecting it onto
two networks, one comprising only disease types and the other consisting of only genes related to
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A fafaedr &t te afyd i &t | faRy 0 ¥, 35 TR TTAHRT T & e fhar 3R
Tefd IS RIF B HeH B TP 916, IS R B Afyd fafdyar &1 sidbe & & forg
3T g afd fafaear wic 1 I fohdm a1 UT| $Hb §16, THUTYH HFRE! 1 SUINT B IRaT-TTraf
URERg B S 1 TS Sl TR I15SY & o9 MAfafy 3R 3R TS JHH &l Uhsdl & | 39 fagayor
Y 41 TR TSR T BT T JIAC g3, S 86 TTAafer Tg™i o1 At e g, fom I 14 wfafafy
IS SReR & | 39 HfaRad, AR STHBRY TR & it SIS & o SALI THR BT UM Bt 718 3R SALI
BIcHY BT IYANT SAS AT HT IUIANT HRab Uga! 715 Mfafy IgH1 BT Yedidh o & forg off fasan
T 3 §, geh! A e TRl IR [T & WD THBRT BT IUINT B g A0 T 86 Tafafe
TEHI BT FB0 UG foraT| Fd TR, I! Siid A THR SABRT AR Bt SRaH1-Tiaafd aRked
@ v upfa &1 gar fear ok SidE UeH FHRal 8 O W dEsY & ®U & Al Bt gl
Yfareraroft &1 A 3R Hiasy o yaigHig Hrge e fauTadd Hisd faw Rid 3 # Ae@yui g1 anfeu|

[Vi1] T81 & TEeh! = YR siuely tieff & wigeibiee WY & Yoo, FRe, fSfireme ik tRar
FA BT YA T 8 ot ifads Iag ok URuRe J Sl gar Wit &t fe=n & oe 38 ot § asit
o Yohll 81 3T o, RT3 IMPPAT 2.0, T 39 3R faaiid Sere v farar, forad 4010 URed
et wel, 17967 WReIbHGe, 1095 Fifrala ITART iR 1133 URURG HRdTT shweha gt o
YA YV TRE DI T3 THBR! Yh{erd i T8 ¢ | TIRT G J, IMPPAT 2.0 T YT & TR TR Telf &t
THITd BT §, SR YRCT 3huehig wef F 17967 WIscibibbed & Riftis! WIRA-Ses Qs &
TH FAIR AT TR-FRUG UM a1 § IRITafe R B ST QIS &1 el 6 & o0 Brgelbiied
TSR P g IUTNT 0T & 1Y TAICE [T 7T T | TRIeh! A 1335 TI-OIY WISCIB G & Uh Jaie
@1 ot fheex fovar B, o & sifiiepisr & Hisgar srgwifed garaii &1 15 IuHar 761 81 g fage &
JUANT AR §U, S HRATT el tielf & Brgeidbfiied R &1 SUIfdd Sfeddr iR Suifds urs
TR TRATAD faferar o = sarg iR 31 IS QASTe! & 1 Ja-Tdd fazayor fean
Fd AR, IMPPAT HRAIT Sfueftg Qe &1 T ST WIgcIdbiidhd Uead § Sl https:/cb.imsc.res.in/
imppat/ R IUAH g |
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one or more categories of cancer. Using community partitioning, several modules in these networks
were identified. Projecting cancer gene clusters onto an abstract ‘modular space’ allowed the authors
to infer the relations between different tumor types. By classifying the functional role of particular
genes in terms of their inter- and intra-modular connectivity, they identified a number of genes that
play the key role of ‘connector hubs’ in the network. Using data from the human protein- protein
interaction network it was shown that genes that are ‘connector hubs’ or ‘global hubs’ are, in fact,
much more likely to be related to cancer than other genes. More important from a therapeutic point
of view, the authors showed that the connector hubs in the cancer gene network are involved in a
significantly larger number of human signaling pathways associated with cancer than other types of
cancer genes. Furthermore, the types of cancer linked to connector hub genes have significantly
reduced survival rates compared with other types of cancer, thereby enhancing their importance in
the search for potential therapeutic targets.

In this paper [Vi3], the authors attempted the task of predicting endocrine disrupting chemicals
(EDC:s) in the human exposome which is vital for improving current chemical regulations. Notably,
androgen mimicking environmental chemicals can bind to Androgen receptor (AR) and can cause
severe effects on the reproductive health of males. While QSAR models have been developed to
predict androgen binders, a continuous structure-activity relationship (SAR) wherein chemicals
with similar structure have similar activity does not always hold. Activity landscape analysis can
help map the structure- activity landscape and identify unique features such as activity cliffs. The
authors performed a systematic investigation of the chemical diversity along with the global and
local structure-activity landscape of a curated list of 144 AR binding chemicals. Specifically, they
clustered the AR binding chemicals and visualized the associated chemical space. Thereafter,
consensus diversity plot was used to assess the global diversity of the chemical space. Subsequently,
the structure-activity landscape was investigated using SAS maps which capture the activity
difference and structural similarity among the AR binders. This analysis led to a subset of 41 AR
binding chemicals forming 86 activity cliffs, of which 14 are activity cliff generators. Additionally,
SALI scores were computed for all pairs of AR binding chemicals and the SALI heatmap was also
used to evaluate the activity cliffs identified using SAS map. Finally, the authors provided a
classification of the 86 activity cliffs into six categories using structural information of chemicals at
different levels. Overall, their investigation revealed the heterogeneous nature of the structure-
activity landscape of AR binding chemicals and provides insights which should be crucial in
preventing false prediction of chemicals as androgen binders and developing predictive
computational toxicity models in the future.

[Vil] The authors here attempted to Compile, curate, digitize and explore the phytochemical space
of Indian medicinal plants that can expedite ongoing efforts toward natural product and traditional
knowledge based drug discovery. To this end, the authors presented IMPPAT 2.0, an enhanced and
expanded database, compiling manually curated information on 4010 Indian medicinal plants,
17967 phytochemicals, 1095 therapeutic uses and 1133 traditional Indian medicinal formulations.
Notably, IMPPAT 2.0 compiles associations at the level of plant parts, and provides a FAIR compliant
non-redundant in silico stereo-aware library of 17967 phytochemicals from Indian medicinal plants.
The phytochemical library was annotated with several useful properties to enable easier exploration
of the chemical space. The authors also filtered a subset of 1335 drug-like phytochemicals of which
majority have no similarity to existing approved drugs. Using cheminformatics, they characterized
the molecular complexity and molecular scaffold based structural diversity of the phytochemical
space of Indian medicinal plants, and performed a comparative analysis with other chemical
libraries. Altogether, IMPPAT is the largest phytochemical atlas of Indian medicinal plants which is
accessible at: https://cb.imsc.res.in/imppat/.
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[Vi2] 3 3T & A@h| = 30 3] R ¥ yaRad fferiia Suaht & wRor AeReH ufed sivdia waw
P olTE DI 9 AT |, 3Nehy Had & fgdiad Aeeiane M & Ul 3R WIS [3fdyd &) e
T faH- ST ST $1 718 3R S AT, SFHIGd Galsfl, 31 UTehiad SdTg Jabradl R 3t
Ridfed gramrerdl & A1y fawga gadT &t 15| o] - g o gt fa=eiv foy 1Y o/ widhfae Idrg
QIS &1 a1 § Sivefia wass & fgdias fereiarge RiF § 90H a1 3« 7o fafdyar 31 favy &g
Y, ey wak & fgdias Aermiage ®IF F 94% o gHifed carsit # g et 81 39 3fara,
I = 1 3 e Aersiarsey, T 3R, AT garsit § WRerIeT® 0 3 9gd R o, wididh, ol
3R, I ST garsf & SHurfaes 1o & TaH # wite § |

[Y] TGS A 9 I H Fford Aeddh &I oid &1 | S Aead Aled B & (o8 g Aead »1 s
0 Y I9ANT faa TR g | gTdifeh, T Aied 9 8¢ @ HIC IS d1d Bid § (% d S (a9 &1 s
faRryarstt & @R wR <d €1 ddfeid wu ¥, SiH fafoma & fegdia gfermd Aead Arsd ufdcad dRa!
(TFs) ¥ S &I WY U I 3@ H & | 37 R & fgaatd Ared U, s TF U 1Y RS DI
AR S faf e & IRTeH 3R Iahd 8, 39 UHR SR IRa18 &1 o ¢ Gahd ¢ | i fgada gfera
Hisd VTR BTe 81 b €, TTT 37! SIfdch TGHTHT B SHIAS ST BT 3T § | AT A geIARD
URERT & ATeH Y I I dTclt IHT A3 B AUDHT BT SHTHH TRIAT| SHb 3], 3514 Th
Sffafed dF U a1 S8t a1 WA Fs TFs & URUIMRGRY 34 8 Yl § ol fob faframe &3 &
fore el § SR 39 7 & forg sryasa IHYT UM #xd € | 3% §1e, 3114 a1 GRaT3) 3R Sifde
Y Y W1 O gRT Y T ST F wiaey &t gomT &1 | ad! 3 g i gefty I SReE Us o
B IAH T FforH HaRid ((Uh) B T HF THR U J ufasfiid HR Tt € a8 UBR F FaH sfed
HIuw, Sl AR BT R (TTRHINW) 3R Ts-a-0 HaRY (IR3NTW), A T4 F 3w
UfasUTAS €1 . 3fd §, AGH! = UrT 3 T WRTAE aRafdd Head H i TS 8, dfd I8 aeH
T 3HfYH NCFs 3R RoFs ¥ AT B

GlECaRCRIE]

AGH! A TR SIUIE [TH] & Hifde! &1 sreag fara| sierdq o gomid WA & fin, FhRid afkas
I Yifard B & e & T & Sfiaviiie Tfeha Taa iR wfha ulagd @ sfafd & o gway
TR T T Fb! gs FUR o1 U o vafad fovam e 8 | vaiiarerd & fAfSha TR &1 Ue g oft
iR sreff aRag & diTe R Yo 8, BTl gam=ie idH & i uftas & faure Sk afsra sfigiem
¥ QIUe TG F AETHS 3gHH, 3R IR T § 3 fawrards @Rol § $3 fid 81 9dd §, BT Bl g .
Tgl, T A SIRABAT & Aexd BISICH (Ich5) T R0 & dd 3Hefdig H U Bic, gar=itd, W,
HIAH RIS Ih Yy W s Read 719 ¥ ST &l Faifd $rd gy il vaii=a giard & fow e
TSd o1 T 3R 3rea [T Hiei TR ac el T 0 ¥ 3féfdd # ga-=id &9 & Ag grar
8 3R R R S & TRifea=™ & IART FHRa1 g1 T8 3ierdd o Hor Ta-1sil o1 fAafor 76 wrar g
R M g b (0 1-10 /T a1 0.01-0.1 pmy/s) Ft faRwAT < R IAAT B 1 3T HISH BT ITUNT HRd
gY, Forad % gu iR / a1 famifera ot & Ay wfthar ufkas wnfid €, ! = fafts fasrreres sror o
TR fewfort & A1y @ go dRd gT, fHHus & Arery ¥ U soitd Repaxt, uRdg a3t 3R i
gaUash! &t Higsaarot | g feama ma o fs 39 fasrares TRl & SR &1 & fava o1 § uRad=
wita Repadt W grdl 811 § 3R 3fhal I g5 a1 & I Fichd T HT TaISH Sl B I ITF Ta] B
Tl g1 I8 Bleiufaed=H WA & aRomdl & 91y Aied &1 HiIsIairt &t ga-n o1 81 ga=ia
W & iR ToRiAd A o st Revad) Rpd & O 99 & & fSwgfRa Re &1 A 361 HE
LIRyIERI
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[Vi2] The authors in this study probed medicinal fungi, including mushrooms owing to their well-
documented therapeutic uses. In this study, the performed a cheminformatics-based investigation
of the scaffold and structural diversity of the secondary metabolite space of medicinal fungi and,
moreover, perform a detailed comparison with approved drugs, other natural product libraries, and
semi-synthetic libraries. The authors found that the secondary metabolite space of medicinal fungi
has similar or higher scaffold diversity in comparison to other natural product libraries analyzed
here. Notably, 94% of the scaffolds in the secondary metabolite space of medicinal fungi are not
present in the approved drugs. Further, the authors observed that the secondary metabolites, on the
one hand, are structurally far from the approved drugs, while, on the other hand, they are close in
terms of molecular properties to the approved drugs.

[Y] The authors investigated Boolean networks in this study. Boolean networks have been widely
used to model gene networks. However, such models are coarse-grained to an extent that they
abstract away molecular specificities of gene regulation. Alternatively, bipartite Boolean network
models of gene regulation explicitly distinguish genes from transcription factors (TFs). In such
bipartite models, multiple TFs may simultaneously contribute to gene regulation by forming
heteromeric complexes, thus giving rise to composition structures. Since bipartite Boolean models
are relatively recent, an empirical investigation of their biological plausibility is lacking. The authors
estimated the prevalence of composition structures arising through heteromeric complexes.
Moreover, they presented an additional mechanism where composition structures may arise as a
result of multiple TFs binding to cisregulatory regions and provide empirical support for this
mechanism. Next, they compared the restriction in BFs imposed by composition structures and by
biologically meaningful properties. The authors found that though composition structures can
severely restrict the number of Boolean functions (BFs) driving a gene, the two types of minimally
complex BFs, namely nested canalyzing functions (NCFs) and read-once functions (RoFs), are
comparatively more restrictive. Finally, the authors found that composition structures are highly
enriched in real networks, but this enrichment most likely comes from NCFs and RoFs.

Neuroscience

The authors studied the physics of axonal transport [M]. A combination of intermittent active
movement of transient aggregates and a paused state that intervenes between periods of active
transport has been proposed to underlie the slow, directed transport of soluble proteins in axons. A
component of passive diffusion in the axoplasm may also contribute to slow axonal transport,
although quantitative estimates of the relative contributions of diffusive and active movement in the
slow transport of a soluble protein, and in particular how they might vary across developmental
stages, are lacking. Here, the authors proposed and studied a model for slow axonal transport,
addressing data from bleach recovery measurements on a small, soluble, protein, choline
acetyltransferase, in thin axons of the lateral chordotonal (Ich5) sensory neurons of Drosophila.
Choline acetyltransferase is mainly present in soluble form in the axon and catalyzes the acetylation
of choline at the synapse. It does not form particulate structures in axons and moves at rates
characteristic of slow component b (= 1-10 mm/day or 0.01-0.1 pm/s). Using their model, which
incorporatesd active transport with paused and/or diffusive states, the authors predicted bleach
recovery, transport rates, and cargo trajectories obtained through kymographs, comparing these
with experimental observations at different developmental stages. It was shown that changes in the
diffusive fraction of cargo during these developmental stages dominate bleach recovery and that a
combination of active motion with a paused state alone cannot reproduce the data. They compared
predictions of the model with results from photoactivation experiments. The importance of the
diffusive state in reproducing the bleach recovery signal in the slow axonal transport of small soluble
proteins was their central result.
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T AHYT [Pat] H G| 7 do fear i Aegad! THMT R Feee Tasi & e # Afkss &
oo T3 ¥ 3d JS! AT H geh| & g dqaid ¥ SAd Sieddl df SONR B &1 T VDI
o 8 | AT TRTsh & Hicay, Sqa NRadr 3R AT a6 hd arRIiT SRW WR &1 dHisd $HRd g,
31 cdd B Ao 1edd &1 UgdH 1 Sil SHb RITT IRGDH Al BT HURGD 11U TR [dav0l e Hd
g1 U Headqul @IS U8 2t foh Aisger sifdheder Mfafafd &1 Ririadd &1 & SO R Aead H doft o
TR B} YA U BT &, ST b SMHIR R AR e arat Head # fuféd g | fauRe TR ik
TG B Uiohanafl IR faaR &vas, aRaa! A S UaRid fa fh eadh | Sex- 3R Sgmieger dAfaciac
1 fafRry e Areger WRem1 & 1Y a1 fomT qHe e arefese Jead &1 a1 § TR &1 3R o a5 81 &t
AR AT B | SHP SIQTdT, T UTAT 14T foh HISTeR TS B! SARSAT 3 & fow &1 & ot Hiifaes Adear
T g, Tl HAfaefadt W g & HH & YU B R I & 918 ff THH AIRSGINS TR Ui
DI T That ¢ | Hifdd R, dTegd 3R gew &1 & 1Al & WY AbIP Yarelt & aR H YRS THeR
D R PP 3R 39 Jaftid See BT fIRAVIT b, ARgep! = 311 Tfafafd & af¥yes gr-ag ) sgrar A
o ARKTSh & ATSER 3MfdbedaR gRI FHTS 715 T UaRTTHT 4{HebT 1 G fovdn | i A AikTsh ead o
e gadl & daTgemd! & e FHifad WeieRor &1 gaa fear|

Jrdoife ey

= U [Si1] §, a1 . i F dis-fky s 31 ofg 3, S 81 & | Wisht 7S The gar-
SHfRIdET=Id IS 8, S 2009 H SO & UGl IR SielT fohT MU RIFHGEHd AHHU 6T HROT &1 Th
H o R, Tg IS Th 1Y AT o fafid fgwell o S1eiT- e TRl R Uethrat garsii o ufoRiy &1
TR F aTel SAT-3faT THEI & U B fIHRyd gl aas! 3 das-Aafkm srwHl & ugaH A &
fore aR vy gt & Ui JuNel & S S g B, S a9 Fe-[ARm Wl &I fEegd w1 &
forg IuanT fpe U A1 IR Fas-eTRith & oy aars-faRky srwmHl & e & forg ¥ s srwH
ST & SUINT DT UdTd | I o dici-T TrRitR-smemd fafd o1 Faford foan, ag eifdie ursmR
SIS SedR Ud & fadR o1 Tos & A1y, I, TR & IR THa JHgI & s ool T 3faR R el ¢ |

[s] fay Wy W16 (Ssguash) = 81d 81 | HPUle & UbIy Pl SRS fidl BT Hraei-1 WA
MUTdmTa T fomar §1 Hoiuiay ariRy 996 & JHF TfUiaqarRy o9 3 Jaftd g1 gTdife
HpIuTe & fIas IudiT & fo I &t garstt & R & Skt 8, Heouiey-AafRkmy g snft 9@
JUAX TR & | T IRE P UbIU BT AT B & g 371 RUuifonT ver aerd 3k ord edei 71 s3fi,
TGP HIG[aT ST Garsll &1 Uga B & 1Y Teh BRI §U1 AU LT T bR & Sl
Heauul Hep iy IRy UidH, ursfiifgde fbas oiR Sy feh it tomgd & GHIfdd sy € 9od g
PR IRRY & A& W a3l o) daitfar araRy o e M TRemmsil &1 ITanT ek daR
foram an U1l I SHTUIfae ST SR Suifass Tiaxiierdr REgeR &1 SUaNT HR% Juy THS gRI
AT TIaRRd 3R UamIfed garsit & Udh YRAdTerd ¥ Hob Ui araRy & RIed gH: SUaNT & farg
IMCIR & ¥U H IR YU SaRIYH), fFauTaR, Afhedid, ST oA 3R SR &1 ugar
D1 | Rferen! S1era= & SUPT G d&d Hpb Ul aTaRy Ui & RIATh HUTIAd SfeaRIUD] Bl Ugd BT
2 o Hep it v & s Iuary fafeaiia toiel o @i & fore uraifie &9 1 71 far o 9o g

[P] AhIfed R (NR) & TS Tshavll &1 SR Fiftredds &t onuffiasdredl & SuR veiferd fasan s g1
AGH! H TIIR & I = A AU Dt HTGT b1 Higsgaroft & foe ue srarsR-enuia Hidsgarft
Alsd 3R T Ufamd Ao s Ryd faan

aIfte ufaded iR aar &1 a1 wifard faavor
52 32022 — HIE 2023




THE INSTITUTE OF MATHEMATICAL SCIENCES

In this study [Pat] the authors argued that analyzing the brain in terms of organizational structures
at intermediate scales provides an approach to unravel the complexity arising from interactions
between its large number of components. Focusing on a wiring diagram that spans the cortex, basal
ganglia, and thalamus of the macaque brain, they identified robust modules in the network that
provide a mesoscopic-level description of its topological architecture. A key finding was that the
modular architecture facilitates rapid communication across the network, instead of localizing
activity as is typically expected in networks having community organization. By considering
processes of diffusive spreading and coordination, the authors further demonstrated that the specific
pattern of inter- and intramodular connectivity in the network allows propagation to be even faster
than equivalent randomized networks with or without modular structure. Furthermore, it was
found that the physical proximity between areas is insufficient to explain the modular organization,
as similar mesoscopic structures can be obtained even after factoring out the effect of distance
constraints on the connectivity. By supplementing the topological information about the macaque
connectome with physical locations, volumes, and functions of the constituent areas and analyzing
this augmented dataset, the authors revealed a counterintuitive role played by the modular
architecture of the brain in promoting global coordination of its activity. The work suggested a
possible explanation for the ubiquity of modularity in brain networks.

Public Health

In this paper [Sil], the authors investigated the clade-specific sequence of C. auris which is a recently
discovered antifungal drug-susceptible pathogen causing localized infections first isolated in Japan
in 2009 as. Within a decade, this pathogen simultaneously evolved in different parts of the world as
distinct clades exhibiting resistance to antifungal drugs at varying levels. The authors compared the
genomes of representative strains of the four major clades to identify clade-specific sequences,
which were then used to design cladespecific primers. They further proposed the utilization of
whole genome sequence data to extract clade-specific sequences for clade-typing. The colony PCR-
based method they employed could rapidly distinguish between the four major clades of C. auris,
with scope for expanding the panel by adding more primer pairs.

[S] The World Health Organization (WHO) recently declared the monkeypox outbreak ‘A public
health emergency of international concern’ The monkeypox virus belongs to the same Orthopoxvirus
genus as smallpox. Although smallpox drugs are recommended for use against monkeypox,
monkeypox-specific drugs are not yet available. Drug repurposing is a viable and efficient approach
in the face of such an outbreak. Therefore, the authors present a computational drug repurposing
study to identify the existing approved drugs which can be potential inhibitors of vital monkeypox
virus proteins, thymidylate kinase and D9 decapping enzyme. The target protein structures of the
monkeypox virus were modelled using the corresponding protein structures in the vaccinia virus.
They identified four potential inhibitors namely, Tipranavir, Cefiderocol, Doxorubicin, and
Dolutegravir as candidates for repurposing against monkeypox virus from a library of US FDA
approved antiviral and antibiotic drugs using molecular docking and molecular dynamics
simulations. The main goal of this in silico study is to identify potential inhibitors against monkeypox
virus proteins that can be further experimentally validated for the discovery of novel therapeutic
agents against monkeypox disease.

[P] Infections associated with nephrotic relapses (NR) are often managed according to physician
preferences. The authors developed a biomarker-based prediction model and a regression nomogram
for the prediction of the probability of infection in children with NR.
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T g & B & & AT ¢ | 37 faRiwzarsit &1 aamaes vt & dgd S ¥ U W1y Jggidd faa
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2.1.2 Mathematics

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

In 2022-2023, 32 articles were published in journals.

o Algebra:

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

[Vijay Kodiyalam, K. N. Raghavan ]

o 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.

[aya Iyer |
o 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]

o 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]

« Operator algebras:

This subject may loosely be described as the study of ‘infinite-dimensional matrices’ It was
introduced by von Neumann in order to address some problems arising from 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]

o 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]

ANNUAL REPORT & AUDITED STATEMENT OF ACCOUNTS
April 2022 - March 2023 35




Ty fagm= 9=

. feyeiewm Rigia:
Tig ot TReE § S Wifaes a1 TR axgell & gEeudr & U § Iad gt 81 ufaffa
Rygid S Tl & 0N BT e 3% Afed U & Aregw § ol gl vfaffa Rigid &3
T g-Tgifam Trensit & Hfea e & gawnst &1 HH $HR- 8§ Jel ST ¢, S 984 3! ke
T T I g
[T.9TE, &.T. IraaH, T, fasemy]

. cIaare:

TIOTdTST 1 g BT URON & F1Y I7 I 91 SR & =0 & afdfa fovan o e 81 S0 Se=a 37
a3l b Tl BT 3T BT &, o8 A p SR Flg Ui IaTeRI &, Sl f[apfardl & dgd sruiad-a
21 39 fawa & widrd & Iry-ary 1ifaet & ot saToe SruET €1 RIS JupaTer, fawiid dEe

doriordig e Rigia
[Gun5] T, TRG® Udh BIede fgaTd &3 K & o Ot ok ¥ ¥ ImRiied §i-feaamsi uig wifed sd

%1 e e T, 0,, H U et Ve U I Wi e Tt & ot off ufefira ufar & frg,
e uifep! b1 AT 1 UM R &, Ford IR a4t 3 3@ 4 0, 7 3141ed HIF dl § |

A T fF K T GBI &7 § 3R q OK H Ue JATG 3meei 81 1973 ¥ digeidl &1 U UiRunH,
O, A & JbIUf b atf Tg & Teb o H ifUHdH x e B IS & oY TR+HE (T e Wsa
% 1Y) DI UM BT 5 | T8 URUMH Ff et Y U FRRIP F Fierdr § ot g W ke wy g afed
K R fFRar @y T8 81 (Gun 6] & TR, TReamsii ot ST o1 SR BRd gU, WRIFE H I s
& fore g R © Ty T A1fed $Rd §

WW%nWWW%@TWWG#%nécmqguqﬁﬁ??ﬁﬁm%la?ﬁK—
Q(6) T SISO G & 8 G f,, () = 1424 % - - - 4 £  STSHITOrdg qurich & St
a%mﬁ%[Kotnﬁ%%@mw%%wmﬁmﬁémﬁﬁm%mzm]as
GEHIP B Z, H faHITSd B I 3R bae afe p? - !

fa=yoes Wen Rigia
TIeNg SISt aRdfdd SHH Hiegel Uh & Jguay &1 I T & sfema far w1 g1 39 &I
BT ITE HRA aTdl o STATH! 3} &b b IaTeR0l &Y 7T Y|

IR P FRR T & Uipfaes IR0 & 0 §, 381 7 [ +ff T=m a3 & g gor s
fRRIE @) yRUM O B 3R 37 RRIB R $& A T¢I B & oAl H, 39 sfeq & TaRawd
fa@Ta g3 g1 [D3] ® YW Hfd & W1y Tgad &1 B, agen! A 37 FRRIP! & S 3raH, Ihre g
D et 3R SHIONIG Tl b T SrToa e Uiy # e el & Sfeaa & oy Sy} & Feifdra
Hs Ui wifed f6u| 39 ufthan 5, crae! 2 Wifec & fafiat 3 afkomdt & guR fasan| a8 &1 et
TRYARCHT T USRI fovam S|

A AT w(n) 3R w(n)& AU HISTH! B! T-T 3R w(n) ¥ HH & U [TUTSDH! B T Bl
Feftd #d €1 URie USM-»udll Uiy @edl § b wmn) - - log log n)/ lo glog n
BT ST & 81 U & Uh HTH H (BTSI-IHISH SIHd 43 (2020), 17-23), 3T S 3R I gfef
wy(n)%s{wwﬁg?maﬁsﬁ?sq@ﬁﬂﬁwwmqﬁaWuﬂaaﬁwwsﬁﬁvm
o S §U, [D2] H, 34 e 3R 7 Hfclwo (p+a), & FIT RIFIESHT Erdos-Kac THY Rig 3 g, el
ps{mwmsﬁqvaam%ﬁ?awﬁm@%lsﬁmaswaﬁrw DI RRTH & fore ggrT
& ST ¥ RN W& 81 I8 BT gIef IS oiHd & SUT 8

aIfte ufaded iR aar &1 a1 wifard faavor
56 32022 — HIE 2023




THE INSTITUTE OF MATHEMATICAL SCIENCES

» 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]

Algebraic Number Theory

In [Gun5], the authors prove a fully explicit generalized Brun-Titchmarsh theorem for an imaginary
quadratic field K. More precisely, for any finite family of linearly independent linear forms with
coefficients in O,, the authors count the number of integers at which all these linear forms take
prime values in O,.

Let K be a number field and q an integral ideal in O,. A result of Tatuzawa from 1973, computes the
asymptotic (with an error term) for the number of ideals with norm at most x in a class of the
narrow ray class group of K modulo q. This result bounds the error term with a constant whose
dependence on q is explicit but dependence on K is not explicit. In [Gun6], the authors, using
geometry of numbers, prove a fully explicit bound for the error term in the asymptotic.

Let n be a positive integer and f, () = 1+x+ ”g—? +- - .+ Z-denote the n-th Taylor polynomial of
the exponential function. Let K = Q(6) be an algebraic number field where 8 is a root of fn(x) and
Z, denote the ring of algebraic integers of K. In [Kot1], it is shown that for any prime p, p does not
divide the index of the subgroup Z[8] in Z,_if and only if p* n!.

Analytic Number Theory

Poissonian pair correlation of real sequences modulo one have been studied in higher dimension.
Several examples of higher dimensional sequences obeying this law was constructed.

Asanatural generalization of Euler’s constant gamma, Thara introduced the notion of EulerKronecker
constant for any number field and made some conjectures on these constants. In the recent past,
there has been tremendous development in this study. In joint work with Ram Murty, in [D3], the
authors proved several results concerning the average estimates of these constants, its connection to
Siegel zeros and applications to the study of error terms in prime number theorem for arithmetic
progression. In the process, the authors improved various known results in the literature. This work
will be published in Acta Arithmetica.

Let w(n) and wy(n) denote the number of prime divisors of n and number of prime divisors of
nVless than y respectively. The famous Erdos-Kac theorem states that (w(n) — log log n)/ log log n
has a Gaussian distribution. In an earlier work (Hardy-Ramanujan Journal 43 (2020), 17-23), Anup
Dixit and Ram Murty initiated the study of w (1) and established a localized Erdos-Kac theorem in
this setting. Taking this further, in [D2], Anup Dixit and Ram Murty prove a localized Erdos-Kac
theorem for w (p+a), where p runs over primes and a is a constant. Such a result has curious
connections to Thara’s conjectures for Euler-Kronecker constants. This work has appeared in Hardy
Ramanujan journal.
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A Diophantine m-tuple is a set {al,a2,....am} such that aa +1lisa perfect square for all i # j. A
classical question, considered by Diophantus, but posed by Fermat and later Euler is, how large can
the cardinality of a Diophantine tuple consisting of integers be. This question was answered in 2016
by Togb ‘e and Ziegler, who showed that there are no Diophantine quintuples. In an earlier work
Anup Dixit, Ram Murty and Seoyoung Kim (Bulletin of the Australian Mathematical Society 103(2),
2020, 230-243) considered the higher power analog of this problem, i.e., a,a. + n is a k-th power for
k > 2. They show that the cardinality of this set cannot exceed a constant times log n. In [D5],
Saunak Bhattacharjee, Anup Dixit and Dishant Saikia establish the effective version of this earlier
result, explicitly evaluating the implied constants for each of the bounds. This work is submitted for
publication.

The g-analogues of classical functions have been studied in the literature for a long time. Natural
questions which arise are regarding the irrationality and linear independence of values of the
g-analogue of the exponential function and certain cognate functions. Unlike the classical
exponential function, not much is known in this case. In [D4], Anup Dixit, Veekesh Kumar and
Siddhi Pathak prove certain linear independence results for g-exponentials and their derivatives at
different values.

In [Kot2], infinite families of congruences for (¢,k)-regular and (¢,k,r)-regular partitions are derived
modulo m for several values of £,k,r and m.

Combinatorics

Ram and Prasad [P6, P7, P1] have obtained several exciting new results on the enumeration of
subspaces of a finite vector space that transform under a given linear operator in a specified manner.
These results give a finite-field interpretation of a classical problem on enumerating chord diagrams
on a row of nodes by their number of crossings, going back to the work of Touchard, Riordan, and
Read in the 1950%s. These combinatorial problems were linked to the q-Hermite orthogonal
polynomial sequence by Ismail, Stanton and Viennot.

Modular forms

Let 7 denote the Ramanujan tau function. In a recent work, Bennett, Gherga, Patel and Siksek proved
that for any prime p and integer m > 2, the largest prime factor P(t(p™)) of 7(p™) satisfies

log log(p™)
P m T
(r(p™)) > « log log log(p™)

provided 7(p)6 0. Here a is an absolute positive constant. In [Gu5], the authors prove that for any r
> 0 and integer m > 1,

P(z(p™)) > (logp)”s(log log p)8—r

for almost all primes p. The above results are also valid for any non-CM normalized Hecke eigenforms
with integer Fourier coefficients.

The authors in [Gul] investigate a non-Archimedean analogue of a question of Atkin and Serre.
More precisely, they derive lower bounds for the largest prime factor of non-zero Fourier coefficients
of non-CM normalized Hecke eigen cusp forms of weight k, level N with integer Fourier coefficients.
In particular, the authors show that for such a form fand for any real number r > 0, the largest prime
factor of the p-th Fourier coefficient a/( p) of f, denoted by P(, a/( D)), satisfies

P(af(p)) > (logp)"*(log logp) **~"
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for almost all primes p. This improves on earlier bounds. The authors also investigate a number field
analogue of a recent result of Bennett, Gherga, Patel and Siksek about the largest prime factor of
a(p,)form = 2.

Pila and Tsimerman proved in 2017 that for every k there exists at most finitely many k-tuples
(x...x,) of distinct non-zero singular moduli with the property “x,....x, are multiplicatively
dependent, but any proper subset of them is multiplicatively independent”. The proof was non-
effective, using Siegel’s lower bound for the class number. In 2019 Riffaut obtained an effective
version of this result for k = 2. Moreover, he determined all the instances of x™y" €x, where x,y are
distinct singular moduli and m,n non-zero integers. In [Gu2], the authors obtain a similar result for
k = 3. Authors show that x™y"zr €x (where x,),z are distinct singular moduli and m,n,r non-zero
integers) implies that the discriminants of x,),z do not exceed 10".

The article [Gu4] is concerned with the Fourier coefficients of cusp forms (not necessarily
eigenforms) of half-integer weight lying in the plus space. The authors give a new proof that there
are infinitely many fundamental discriminants D such that the Fourier coefficients evaluated at |D|
are non-zero. By adapting the resonance method, the authors also demonstrate that such Fourier
coefficients must take quite large values.

Operator Algebras

In [Ko], the authors show that Euler’s 36 officers problem has infinitely many quantum solutions.
Representation Theory

Problems such as saturation for various generalizations of Schur polynomials are being studied.

The determination of the multiplicity of an irreducible representation in the tensor product of two
irreducible representations (specially in the context of symmetric groups) is called the Knonecker
problem. An algebra called the Kronecker Hecke algebra has been introduced to study this problem.
The dimensions of the simple modules of this algebra are the multiplicities of interest. The
commutativity of the Kronecker-Hecke algebra is equivalent to all multiplicities being equal to one.

Transcendental number theory

The study of linear independence of L(k,y) for a fixed integer k > 1 and varying x depends critically
on the parity of k vis-a'-vis y. This has been investigated by a number of authors for Dirichlet
characters y of a fixed modulus and having the same parity as k. The focal point of [Gu3] is to extend
this investigation to families of Dirichlet characters modulo distinct pairwise co-prime natural
numbers. The interplay between the resulting ambient number fields brings in new technical issues
and complications hitherto absent in the context of a fixed modulus (consequently a single number
field lurking in the background). This entails a very careful and hands-on dealing with the arithmetic
of compositum of number fields which the authors undertake in this work. Results of this article
extend earlier works of the first author with Murty-Rath as well as the works of Okada, Murty-
Saradha and Hamahata.

Modular forms

The goal of the article [Gu4] is to study Fourier coefficients of cusp forms, not necessarily Hecke
eigenforms, of half-integer weight lying in the plus space. The focal point of the authors are the
Fourier coefficicents of the form ¢(|D|) supported at fundamental discriminants D. These coefficients
encode deep arithmetic content and are much more intractable than those not arising from
fundamental discriminants. In current work, the authors gave a new proof that there are infinitely
many fundamental discriminants D such that the Fourier coeflicients evaluated at |D| are non-zero.
The authors also demonstrated that such Fourier coeflicients must take quite large values. These
lower bounds obtained in the work are best known, even in the situation of Hecke eigenforms.
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2.1.3 Physics

The Theoretical Physics group subsumes a very broad spectrum of specializations. These are
conveniently grouped under a smaller number of headings. A very brief description is provided
followed by the names of faculty members currently working in these areas. In 2022-2023, 131
articles were published in journals and conference proceedings.

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

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

[D. Indumathi and V. Ravindran]

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

[Rahul Sinha]

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

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

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

Quantum Field Theory: This provides a general theoretical framework for the quantum theory
of fields. Apart from the perturbative analyses of quantum field theories used in the theory of
scattering processes, their non-perturbative aspectsare crucial foramore 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 ]

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 flowbehaviouras well as equilibrium phases under relatively modest perturbations.
The physics of glasses is also an active area of research.

[Gautam I. Menon, Pinaki Chaudhuri, Satyavani Vemparala]
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o 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: A theory of generalized Fock spaces is 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)]

o Theoretical fluid mechanics: The theoretical study of the mechanics and statistical mechanics of
fluids using classical field theories is an area of research that has been revitalised by the necessity
to understand fluid flows at scales that span a few microns (as in biofluids and in microfluidic
devices) to few thousands of kilometers (as in geophysical flows). Intelligent numerical
approximations to the non-linear governing equations, combined with their computational
solutions, are able to shed insight into this fascinating area of theoretical physics. Research from
IMSc in the area has appeared in prestigious international journals, including Physical Review
Letters and PNAS, been featured in numerous news items, and has led to the establishment of a
start-up company for commercializing computational models of fluid flow.

[Ronojoy Adhikari]

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

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

o 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]

Astrophysics and Cosmology

An Indian Pulsar Timing Array (InPTA) experiment has started in 2015 using the upgraded Giant
Metrewave Radio Telescope (uUGMRT). IMSc members are involved in this experment since then.
Like other Pulsar Timing AArray (PTA) experiments, this experiment aim to detect nano-Hertz
gravitational waves using radio pulsars as tools.

InPTA become associate member of IPTA very soon and after continuing the experiment successfully
for more than 5 years, become a full member of IPTA consortia in February 2021. InPTA data will
now be pooled to International Pulsar Timing Array consortium data base and will contribute to
eventual detection of nano-Hertz gravitational waves.

InPTA experiment is a joint venture among various Indian institutes (IMSc, TIFR, NCRA-TIFR,
IIT-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.

IMSc astrophysics group is also studying the effect of the light bending phenomenon on the signal
of a pulsar in a binary system within the full general relativistic framework.

Computational Physics

Estimating the burden of COVID-19 in India is difficult because the extent to which cases and
deaths have been undercounted is hard to assess. The authors have used a 9-component, age-
stratified, contact-structured epidemiological compartmental model, which we call the INDSCI-
SIM model, to analyse the first wave of COVID-19 spread in India [H8]. The authors have used
INDSCI-SIM, together with Bayesian methods, to obtain optimal fits to daily reported cases and
deaths across the span of the first wave of the Indian pandemic, over the period Jan 30, 2020 to Feb
15, 2021. The authors account for lock-downs and other non-pharmaceutical interventions (NPIs),
an overall increase in testing as a function of time, the under-counting of cases and deaths, and a
range of age-specific infection-fatality ratios. They first used their model to describe data from all
individual districts of the state of Karnataka, benchmarking our calculations using data from
serological surveys. They then extended this approach to aggregated data for Karnataka state. They
modeled the progress of the pandemic across the cities of Delhi, Mumbai, Pune, Bengaluru and
Chennai, and then for India as a whole. They estimated that deaths were undercounted by a factor
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between 2 and 5 across the span of the first wave, converging on 2.2 as a representative multiplier
that accounts for the urban-rural gradient. Their estimate an overall under-counting of cases by a
factor of between 20 and 25 towards the end of the first wave. Their estimates of the infection fatality
ratio (IFR) are in the range 0.05 - 0.15, broadly consistent with previous estimates but substantially
lower than values that have been estimated for other LMIC countries. The authors have found that
approximately 35 percent of India had been infected overall by the end of the first wave, results
broadly consistent with those from serosurveys. These results contribute to the understanding of
the long-term trajectory of COVID-19 in India.

Condensed Matter Physics

The authors numerically study the zero-temperature relaxation dynamics of several glass-forming
models to their inherent structures, following quenches from equilibrium configurations sampled
across a wide range of initial temperatures [Chau3]. In a meanfield Mari-Kurchan model, they
found that relaxation changes from a power law to an exponential decay below a well-defined
temperature, consistent with recent findings in mean-field p-spin models. By contrast, for finite-
dimensional systems, the relaxation is always algebraic, with a nontrivial universal exponent at high
temperatures crossing over to a harmonic value at low temperatures. They demonstrated that this
apparent evolution is controlled by a temperature-dependent population of localized glassy
excitations. Their work unifies several recent lines of studies aiming at a detailed characterization of
the complex potential energy landscape of glass formers, and challenges both mean-field and real
space descriptions of glasses.

Using numerical simulations, the failure of an amorphous solid under athermal quasistatic
expansion, starting from a homogeneous high-density state, has been studied [Da]. During the
expansion process, plastic instabilities occur, manifested via sudden jumps in pressure and energy,
with the largest event happening via cavitation leading to the material’s yielding. They demonstrated
that all these plastic events are characterized by saddle-node bifurcation, during which the smallest
nonzero eigenvalue of the Hessian matrix vanishes via a square-root singularity. They found that
after yielding and prior to complete fracture, the statistics of pressure or energy jumps corresponding
to the plastic events show subextensive system-size scaling, similar to the case of simple shear but with
different exponents. Thus, overall, their paper reveals universal features in the fundamental characteristics
during mechanical failure in amorphous solids under any quasistatic deformation protocol.

The dynamical properties, specially the collective modes, of an equimolar, glass-forming AB mixture
with a large size ratio are investigated using molecular dynamics simulations [V1]. While the large
A particles show a glass transition around the critical density of mode-coupling theory, the small B
particles remain mobile with a relatively weak decrease in their self-diffusion coefficient DB with
increasing density. Surprisingly, around the critical density, the self-diffusion coefficient of species
A, DA, also starts to show a rather weak dependence on density. They showed that this is due to
finite-size effects that can be understood from the analysis of the collective interdiffusion dynamics.
Subsequently, They investigated the flow behaviour of this binary mixture [V2]. The rheological
response to applied shear is studied in the regime where the larger species are spatially predominant.
They demonstrated that the macroscopic rigidity that emerges with increasing density occurs in the
regime where the larger species undergo a glass transition while the smaller species continue to be
highly diffusive. They analysed the interplay between the timescale imposed by the shear and the
quiescent relaxation dynamics of the two species to provide a microscopic insight into the observed
rheological response. Finally, by tuning the composition of the mixture, They illustrated that the
systematic insertion of the smaller particles affects the rheology by lowering of viscosity of the system.

In soft amorphous materials, shear cessation after large shear deformation leads to configurations
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having residual shear stress. The origin of these states and the distribution of the local shear stresses
within the material is not well understood, despite its importance for the change in material
properties and consequent applications. The authors used molecular dynamics simulations of a
model dense non-Brownian soft amorphous material to probe the non-trivial relaxation process
towards a residual stress state [Chau4]. They found that, similar to thermal glasses, an increase in
shear rate prior to the shear cessation leads to lower residual stress states. They rationalised their
findings using a mesoscopic elasto-plastic description that explicitly includes a long range elastic
response to local shear transformations. They found that after flow cessation the initial stress
relaxation indeed depends on the pre-sheared stress state, but the final residual stress is majorly
determined by newly activated plastic events occurring during the relaxation process, a scenario
consistent with the phenomenology of avalanche dynamics in the low shear rate limit of steadily
sheared amorphous solids. Their simplified coarse grained description not only allows capturing the
phenomenology of residual stress states but also rationalising the altered material properties that
are probed using small and large deformation protocols applied to the relaxed material.

They investigated the effect of a two-dimensional, incompressible, turbulent flow on soft granular
particles and show the emergence of a crystalline phase due to the interplay of Stokesian drag and
short-range interparticle interactions [Chau2]. They quantified this phase through the bond order
parameter and local density fluctuations and find a sharp transition between the crystalline and
noncrystalline phases as a function of the Stokes number. Furthermore, the nature of preferential
concentration, characterized by the correlation dimension, is significantly different from that of
particle-laden flows in the absence of repulsive potentials.

Popular summary that the authors submitted for the journal
(https://journals.aps.org/prx/abstract/10.1103/PhysRevX.12.021008) [C2]:

A complex system of many interacting particles can be more than the sum of its parts. A classic
example that has captured the imagination of physicists for four decades is the fractional quantum
Hall (FQH) effect: a phenomenon where electrons confined to two dimensions and in strong
magnetic fields condense into unusual quantum fluids. In many FQH fluids, by binding together
quantized vortices of the magnetic field, electrons transform their identity to that of new particles
called composite fermions. Here, the authors theoretically showed that when some FQH fluids are
taken far out of their equilibrium states, they manifest surprising dynamical behavior that can no
longer be described by composite fermions.

At sufficiently high energies, the properties of these FQH phases reveal the emergence of a new kind
of particle called a parton, which behaves as a fraction of the electron. Similar to quarks in the
nucleus, partons can be seen only when a lot of energy is injected into the system. Based on this
idea, they proposed an experiment to reveal the presence of partons, which they described using
methods of effective field theory and numerical simulations.

The identification of dynamical signatures of partons illustrates the need for better understanding
of nonequilibrium properties of FQH phases. While direct observation of partons remains the key
goal for future experiments, on the theory side, the methods developed in this paper may lead to a
better understanding of the more fragile FQH phases, including some enigmatic states with
properties applicable to quantum information technology.

The 5/2 fractional quantum Hall state in GaAs quantum wells, modeled as a p-wave paired state of
composite fermions, has attracted much attention because of the prediction that it supports exotic
quasiparticles obeying non-Abelian statistics. A natural question is whether pairs with other
symmetry may be realized. The authors considered here composite fermions at half-filled Landau
levels in monolayer graphene using a Bardeen-Cooper-Schrieffer formalism, and find that the
composite-fermion Fermi sea is unstable to an f-wave pairing in the n=3 graphene Landau level.
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This potentially opens another platform for studying non-Abelian quasiparticles.
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.130.126201
Nonperturbative QCD, lattice Gauge Theory, QGP

Today Quantum ChromoDynamics (QCD) is well-accepted to be the theory of strong interaction,
the fundamental interaction that is the key to the formation of stable nuclear matter and more than
90% of the mass in the visible universe. Even so, several aspects of strong interactions and the theory
of QCD remain to be understood from the first principles. For example, in the spectrum of hadrons,
the particles that communicate via strong interactions, there remain several excitations that lack an
ab-initio theoretical understanding. In this recent work, we perform the first lattice QCD study of
the heavy dibaryons in which all six quarks have the bottom (beauty) flavor. We find clear evidence
for a deeply bound Q,,, — Q, . dibaryon in the 150 channel, as a pole singularity in the S-wave Q,,
-Q,,, scattering amplitude with a binding energy —81 (J_rilé ) Despite such a deep binding, Coulomb
repulsion serves only as a perturbation on the ground state wave function of the parametrized
strong potential and may shift the strong binding only by a few percent. Considering the scalar
channel to be the most bound for single flavored dibaryons, we conclude this state is the heaviest
possible most deeply bound dibaryon in the visible universe. [P]

The influence and visibility of this recent work [P] is evident from the Altmetric score (41) [https://
aps.altmetric.com/details/127888393], since the publication on 16th March 2023.

Particle Physics Phenomenology and Neutrino Physics

tau neutrinos at INO: Both phenomenological and experimental activity have continued on the
India-based Neutrino Observatory (INO) and the magnetised iron calorimeter (ICAL) proposed to
be located there. A simulation study of tau neutrino events at the ICAL detector in INO was
conducted [Khil]. First of all, novel methods of studying tau events at ICAL were proposed. It was
then shown that such an analysis will be able to improve the sensitivity of ICAL to the neutrino
oscillation parameters, especially in the 2-3 sector.

Magnetic field measurements at mini-ICAL prototype: The first measurements of the magnetic
field at the prototype scale mini-ICAL detector at Madurai have been made [Khi2] using Hall
probes. The precision with which the magnetic field can be measured, and the errors due to
calibration were determined. This is a very important input into the analysis of neutrino oscillation
events as the magnetic field will determine the sign of charge as well as the momentum of the
charged muons that are produced by atmospheric muon neutrino interactions in ICAL. Comparison
of these with simulations is on-going. In addition, the impact of the errors in the measurement of
the magnetic field on the precision measurements of the neutrino oscillation parameters has been
studied and the paper is under internal review.

Two INO students are about to write up their thesis based on the above work.

Dark matter annihilation in finite temperate field theory: It was earlier shown that the cross
section for dark matter annihilation into fermion pairs is infra-red (IR) finite to all orders in thermal
field theory. The finite remainder is now being computed to next-to-leading (NLO) order. Some
preliminary results were shown in the DAE symposium in Mohali in Dec, 2022.

Perturbative QCD: Next to Soft plus Virtual corrections to Drell-Yan and Higgs productions

A framework [Aj1] that resums threshold enhanced large logarithms to all orders in perturbation
theory has been proposed for the first time to study the production of a pair of leptons in Drell-Yan
process and of Higgs boson in gluon fusion as well as in bottom quark annihilation. This is restricted
to contributions from diagonal partonic channels. These logarithms include the distributions
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(In(1z)/(1-z))+ resulting from soft plus virtual (SV) and the logarithms In(1z) from next-to-SV
(NSV) contributions. Collinear factorisation and renormalisation group invariance are used to
achieve this. The former allows one to define a Soft-Collinear (SC) function which encapsulates soft
and collinear dynamics of the perturbative results to all orders in strong coupling constant. The
logarithmic structure of these results are governed by universal infrared anomalous dimensions and
process dependent functions of Sudakov differential equation that the SC satisfies. The solution to
the differential equation is obtained by proposing an all-order ansatz in dimensional regularisation,
owing to several state-of-the-art perturbative results available to third order. The z space solutions
thus obtained provide an integral representation to sum up large logarithms originating from both
soft and collinear configurations, conveniently in Mellin N space.It is shown in N space that the
tower of logarithms can summed to all orders in the coupling constant in a systematic fashion. In
[Aj2] the above framework was extended to threshold enhanced logarithms in the coefficient
functions of deep inelastic scattering (DIS) and semi-inclusive e+e annihilation (SIA) processes and
setup a framework to sum them up to all orders in perturbation theory.

In [Aj3], as a first application, the numerical impact of the results of resummation of NSV terms has
been studied for Drell-Yan process. The N-dependent coefficients and the N-independent constants
to desired accuracy were derived for the study. The resummed results are matched through the
minimal prescription procedure with the fixed order results. We find that the resummation, taking
into account the NSV terms, appreciably increases the cross section while decreasing the sensitivity
to renormalisation scale. It was observed that observe that, at 13 TeV LHC energies, the SV+NSV
resummation at NLL(NNLL) gives about 8% (2%) corrections respectively to the NLO (NNLO)
results for the considered Q range: 150-3500 GeV. In addition, the absence of quark gluon initiated
contributions to NSV part in the resummed terms leaves large factorisation scale dependence
indicating their importance at NSV level. The numerical impact of N-independent constants and
the ambiguity involved in exponetiating them are studied. Finally predictions are made for the
neutral Drell-Yan process at various center of mass of energies.

In [Aj4], by studying the K factors at different logarithmic accuracy, it is found that the perturbative
expansion shows better convergence improving the reliability of the prediction at NNLO+NNLL
accuracy. For instance, the cross-section at NNLO+NNLL accuracy reduces by 3.15% as compared
to the NNLO result for the central scale R=F=mH/2 at 13 TeV LHC. We also observe that the
resummed SV+NSV result improves the renormalisation scale uncertainty at every order in
perturbation theory. The uncertainty from the renormalisation scale R ranges between
(+8.85%,10.12%) at NNLO whereas it goes down to (+6.54%,8.32%) at NNLO+NNLL accuracy.
However, the factorisation scale uncertainty is worsened by the inclusion of these NSV logarithms
hinting the importance of resummation beyond NSV terms. The predictions are also made for
SV+NSV resummed result at different collider energies.

Statistical Mechanics

Models with only hard interactions have been studied for a long time as the simplest models to show
phase transitions. In these models, the phases and phase transitions are determined by only the
shape and density of the particles. Here, the phase diagram and nature of the phase transitions are
determined for the lattice model with the first k next-nearest neighbours excluded on a triangular
lattice. The class of the phase transitions are characterised using partition function zeros, non-
convexity properties of the entropy and analysis of the thermodynamic quantities like compressibility
and susceptibility [Jal].

The Mpemba effect refers to the counterintuitive result that, when quenched to a low temperature,
a system at a higher temperature may equilibrate faster than one at intermediate temperatures. The
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closeness to the final state is defined in terms of a distance measure. For driven granular systems, the
Mpemba effect has been illustrated in terms of an ad-hoc measure of mean kinetic energy as the
distance function. Here, by studying four different distance measures based on the mean kinetic
energies as well as velocity distribution, it is shown that the Mpemba effect depends on the definition
of the measures [Bi]

Physical phenomena where aggregation of particles is the primary growth process are ubiquitous. A
biased Monte Carlo algorithm is developed to measure probabilities of rare events in cluster-cluster
aggregation for arbitrary collision kernels. Given a trajectory with a fixed number of collisions, the
algorithm modifies both the waiting times between collisions, as well as the sequence of collisions,
using local moves. It is shown that the algorithm is ergodic by giving a protocol that transforms an
arbitrary trajectory to a standard trajectory using valid Monte Carlo moves. The algorithm can
sample rare events with probabilities of the order of 10-40 and lower. The algorithm’s effectiveness
in sampling low-probability events is established by showing that the numerical results for the large
deviation function of constant kernel aggregation reproduce the exact results. It is shown that the
algorithm can obtain the large deviation functions for other kernels, including gelling ones, as well
as the instanton trajectories for atypical times [Ra2].

Polymers are usually expected to be in an extended conformation in the presence of attractive
crowders/solvents. Here the counterintuitive phenomena of the polymer collapsing due to attraction
with crowders is studied. It is shown that for low crowder densities, the polymer predominantly
shows three phases as a function of both intrapolymer and polymer crowder-interactions: (1)
extended or coil polymer conformations (2) globular conformations due to intra-polymer
conformations, and (3) globular conformation due to polymer-crowder attraction. The detailed
phase diagram giving the phase boundaries delineating the different phases is obtained. The
dependence of the phase diagram on strength of crowder-crowder attractive interactions and
crowder density is clarified. A unified explanation of the observed re-entrant swollen/extended
conformations of earlier simulations of weak and strongly self-interacting polymers in terms of
crowder-crowder attractive interactions is provided [G].

The exact solution of the Euler equation, which describes the time evolution of a blast wave created
by an intense explosion, is a classic problem in gas dynamics. However, it has been found that the
analytical results do not match with results from molecular dynamics simulation of hard spheres in
two and three dimensions. It is shown that the mismatch between theory and simulations can be
resolved by considering the NavierStokes equation. From the direct numerical simulation of the
Navier-Stokes equation in two and three dimensions, it is shown that the inclusion of heat conduction
and viscosity terms is essential to capture the results from molecular dynamics simulations [Kul].

Collagen fibrils, when subjected to cyclic loading, are known to exhibit hysteretic behaviour with
energy dissipation that is partially recovered on relaxation. A kinetic model for a collagen fibril
incorporating the presence of hidden loops and stochastic fragmentation as well as the reformation
of sacrificial bonds is developed. It is shown that the model reproduces well the characteristic
features of reported experimental data on the cyclic response of collagen fibrils, such as moving
hysteresis loops, the time evolution of residual strains and energy dissipation, recovery on relaxation,
etc. It is also shown that the approach to the steady state is controlled by a characteristic cycle
number for both residual strains as well as energy dissipation and is in good agreement with reported
existing experimental data [Sul].

The specific role of the interplay between hardening and disorder characteristics of a representative
quasi-brittle material on its failure mechanisms using a random spring network model is investigated.
The model incorporates quasi-brittleness in its spring constants and disorder in the failure strain
threshold and is shown to be effective in simulating the experimentally observed tensile and fracture
behaviour of a quasibrittle epoxy resin-based polymer. It is shown that rapid localization of
deformation and associated damage growth occurs for a weakly hardening solid while for a linear
elastic material, damage nucleates at multiple independent sites, and there is significant growth of
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damage, independent of other nucleating sites, prior to maximum load. The failure mechanism is
shown to crossover from an avalanche-dominated fracture for a linear elastic material to nucleation-
dominated fracture for a weakly hardening material [Ra3].

The deformation and mixed-mode fracture of a single phase and two-phase system is studied. A
square domain with an edge crack is discretized using a square lattice to develop a random spring
network model. The model is based on each lattice point interacting with nearest and next nearest
neighbours using extensional and torsional springs. From the mixed-mode fracture simulations, it
is shown that the lattice architecture results in anisotropic fracture behaviour locally which is
resolved by incorporating disorder in the failure strain threshold of the springs. It is further shown
that for a crack propagating in a two-phase solid, the inherent differences in the two phases result in
an inclined crack path in mixed mode loading and additional disorder in the individual phases are
not vital for realistic simulations of the fracture process [Ral]

Ballistic aggregation on a two dimensional square lattice, where particles move ballistically in
between momentum and mass conserving coalescing collisions is studied. Three models are studied
based on the shapes of the aggregates: in the first the aggregates remain point particles, in the second
they retain the fractal shape at the time of collision, and in the third they assume a spherical shape.
The exponents describing the power law temporal decay of number of particles and energy as well
as dependence of velocity correlations on mass are determined using large scale Monte Carlo
simulations. It is shown that the exponents are universal only for the point particle model. In the
other two cases, the exponents are dependent on the initial number density and correlations vanish
at high number densities. The fractal dimension for the second model is close to 1.49 [F]

String Theory in Three dimensional Anti-de Sitter Space

Anti-de Sitter space-times play a central role in the study of holography in quantum gravity.
Moreover, string theory provides a theory of quantum gravity in which holography is on a firm
footing. Thus, obtaining a better understanding string theory in asymptotically anti-de Sitter space-
times remains an important task.

The dynamics of fundamental strings in three-dimensional asymptotically AdS black hole (the BTZ
black hole) with Neveu-Schwarz-Neveu-Schwarz flux is analyzed in detail in [As3]. Explicit expressions
for the classical energy of winding strings based on timelike or space-like geodesics in the black hole
background were obtained and this was supplemented with a direct analysis in terms of the Nambu-
Goto plus flux action of a long string probe. A physical ambiguity in the definition of the model was
pointed out and a resolution was obtained in the Lorentzian Wess-Zumino-Witten model.

It would be of great interest to show that non-perturbative fundamental string theory exhibits a
unitary evolution in the presence of a black hole. At present, we are far from attaining this unification
grail of theoretical physics. A more modest goal is to study perturbative scattering amplitudes on a
black hole background. A prime candidate geometry to ponder is the asymptotically AdS3 BTZ
black hole. It has an asymptotic structure that allows for holography on the one hand, and for a
deceptively simple algebraic world sheet description on the other. Indeed, the BTZ black hole
background with Neveu-Schwarz Neveu-Schwarz flux is described by an orbifold of a Wess-
Zumino-Witten model on the universal cover of the group G=SL(2,R).

The partition function of both particles and strings in a BTZ black hole background, arising as a
hyperbolic orbifold of the covering group G is carried out in [As2]. The particle case is done by
exploiting our previous work on the coadjoint orbit quantization [Asl]. This provides us with a
direct derivation and interpretation of the Hilbert space for a particle on both AdS3 and the BTZ
black hole. The string partition function on the BTZ turns out to be more subtle. Extending the
intuition developed in finite temperature AdS3, we identify pole regions in the Euclidean BTZ
partition sum that correspond to the contribution of long string winding modes that surround the
black hole. Short winding string contributions are then identified in a saddle point approximation,
and are associated to quasinormal winding modes. An important outcome is the identification of a
bound on their sl(2, R) spin from this analysis.
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2.1.4 Theoretical Computer Science

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

In 2022-2023, 54 articles were published in journals and conference proceedings;

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.

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

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 |

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

[V. Arvind, Meena Mahajan]

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]

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

[R. Ramanujam]

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]
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- 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.

[R. Ramanujam]

- 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.
[V. Arvind, Meena Mahajan, Saket Saurabh, Venkatesh Raman, C.R. Subramanian]
- Probabilistic Combinatorics

This is the study of analyzing random discrete structures for their typical 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]

Computational Complexity

In [M2], a tight characterisation of proof size in resolution for quantified Boolean formulas (QBF) via circuit
complexity is provided. Such a characterisation had previously been obtained for a hierarchy of QBF
Frege systems, but the most important case of QBF resolution had been left open. Different from the
Frege case, the characterisation in [M2], uses a new version of decision lists as its circuit model, which is
stronger than the CNFs the system works with. This decision list model is well suited to compute
countermodels for QBFs. The characterisation works for both Q-Resolution and QU-Resolution.

Further, using this characterisation, a size-width relation for QBF resolution in the spirit of the
celebrated result for propositional resolution due to ben-Sasson and Wigderson is obtained.
However, the new result is not just a replication of the propositional relation - intriguingly ruled out
for QBF in previous research — but shows a different dependence between size, width, and quantifier
complexity. An essential ingredient is an improved relation between the size and width of term
decision lists; this may be of independent interest.

The new technique is demonstrated to elegantly reprove known QBF hardness results and unifies
previous lower-bound techniques in the QBF domain.

In [M3], the MaxSAT Resolution (MaxRes) rule is studied in the context of certifying unsatisfiability.
It is shown that it can be exponentially more powerful than tree-like resolution on some formulas,
and when augmented with weakening (the system MaxResW), p-simulates tree-like resolution. In
devising a lower bound technique specific to MaxRes (and not merely inheriting lower bounds from
resolution), a new proof system called the SubCubeSums proof system is defined. This system,
which p-simulates , can be viewed as a special case of the semialgebraic Sherali-Adams proof
system. In expressivity, it is the integral restriction of conical juntas studied in the contexts of
communication complexity and extension complexity. The work of [M3] shows that it is not
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simulated by resolution. Using a proof technique qualitatively different from the lower bounds that
MaxResW inherits from resolution, it is shown that Tseitin contradictions on expander graphs are
hard to refute in SubCubeSums. Finally a lower bound technique via lifting is established: for
formulas requiring large degree in SubCubeSums, their XOR-ification requires large size in
SubCubeSums.

The Merge Resolution proof system (MRes) for QBFs, proposed by Beyersdorff, Blinkforn and
Mahajan in 2019, explicitly builds partial strategies inside refutations. The original motivation for
this approach was to overcome the limitations encountered in long-distance Q-Resolution proof
system (), where the syntactic side-conditions, while prohibiting all unsound resolutions, also end
up prohibiting some sound resolutions. However, while the advantage of over many other resolution-
based QBF proof systems was already demonstrated, a comparison with LDQRes itself had remained
open. In [M1], this question is settled by showing that MRes has an exponential advantage over not
only LDQRes, but even over LQU+Res and IRM, the most powerful among currently known
resolution-based QBF proof systems. Combining this with oter known results, it is thus shown that
MRes is incomparable with LQURes and LQU+Res.

The proof method from [M1] reveals two additional and curious features about MRes: (i) MRes is
not closed under restrictions, and is hence not a natural proof system, and (ii) weakening axiom
clauses with existential variables provably yields an exponential advantage over MRes without
weakening. It is further shown that in the context of regular derivations, weakening axiom clauses
with universal variables provably yields an exponential advantage over MRes without weakening.
These results suggest that MRes is better used with weakening, though whether MRes with
weakening is closed under restrictions remains open. It is noted that even with weakening, MRes
continues to be simulated by QBF-eFrege (the simulation of ordinary MRes was shown recently by
Chew and Slivovsky).

Graph Theory and Combinatorics

In an earlier work (which has been conditionally accepted), an efficiently realisable policy was
presented for approximating maximum weighted independent sets in a given vertex weighted
stochastic graphs (vertices are stochastically active) under the probeand-commit model. Continuing
this further, a similar efficiently realisable policy can be designed for approximating weighted
induced k-colorable subgraphs in weighted stochastic graphs. The details are being written up for
submission.

In an earlier work, a divide-and-conquer paradigm was reported on approximating weighted
maximum independent sets in arbitrary graphs and it was illustrated with applications to intersection
graphs on Lp spheres for p > 2. Further applications of this paradigm have been obtained and the
details are being written up for submission.
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The interplay of active and passive mechanisms in slow axonal transport. Biophysical
Journal, 122(2), 333-345, 2023.

https://doi.org/10.1016/j.bpj.2022.12.011

[Mel]
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Covid-19 modeling for india and a roadmap for the future.
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[Saur10]

Petr A. Golovach*, Fahad Panolan*, and Ashutosh Rai*.

Parameterized Complexity of Set-Restricted Disjoint Paths on Chordal Graphs. In
Lecture Notes in Computer Science(Including its subseries Lecture Notes in Artificial
Intelligence and Lecture Notes in Bioinformatics), 13296, 152-169. Springer, 2022.
https://doi.org/10.1007/978-3-031-09574-0 10

[Saurll]

Pranabendu Misra*, Saket Saurabh, Roohani Sharma*, and Meirav Zehavi*.
Sub-exponential time parameterized algorithms for graph layout problems on digraphs
with bounded independence number.

Algorithmica, 2023 (Online First).

https://doi.org/10.1007/s00453-022-01093-w

[Saurl2]

Saket Saurabh, Ueverton d. Souza*, and Prafullkumar Tale*.
On the parameterized complexity of grid contraction.

Journal of Computer and System Sciences, 129, 22-38, 2022.
https://doi.org/10.1016/j.jcss.2022.04.004

[Saurl3]

Saket Saurabh and Meirav Zehavi*.

Parameterized complexity of multi-node hubs.

Journal of Computer and System Sciences, 131, 64-85, 2023.
https://doi.org/10.1016/j.jcss.2022.08.001

[Sr]

Bhyravarapu Sriram, Kalyanasundaram Subrahmanyam*, and Mathew Rogers*.
Conflict-free coloring on claw-free graphs and interval graphs.

In Leibniz International Proceedings in Informatics (LIPIcs), 241, 19:1-19:14.
Dagstuhl Research Online Publication Server (DROPS), Aug 2022.
https://doi.org/10.4230/LIPIcs. MFCS.2022.19

[Sul]

Aditya Narasimhan*, Sridhar Radhakrishnan*, Mohammad Atiquzzaman*, & C. Subramanian.
High-speed packet classification: A case for approximate sorting.

In GLOBECOM 2022 - 2022 IEEE Global Communications Conference, 5765-5770. IEEE Xplore, Dec 2022.
https://doi.org/10.1109/GLOBECOM48099.2022.10001397

[Su2]

Kunal Dutta* and C. Subramanian.

On induced paths, holes, and trees in random graphs.

SIAM Journal on Discrete Mathematics, 31(1), 279-303, 2023.
(Submitted).

[V]

Arvind V, Abhranil Chatterjee*, Utsab Ghosal*, Partha Mukhopadhyay*, and Ramya C.
On identity testing and noncommutative rank computation over the free skew field.

In Yael Tauman Kalai, editor, 14th Innovations in Theoretical Computer Science Conference
(ITCS 2023), 251, 6:1. Schloss Dagstuhl — Leibniz-Zentrum f u”r Informatik, Jan 2023.
https://doi.org/10.4230/LIPIcs.ITCS.2023.6
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2.3 Teaching Programmes

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

During 2022-2023, the student strength was 144 with 31 in Mathematics, 74 in Physics,
16 in Theoretical Computer Science, 23 in Computational Biology.

17 PhD students obtained their doctoral degree and 3 research scholars have submitted
their doctoral theses. 7 students have obtained their M.Sc., (by Research) degree, during
this period. (See Section 2.4 “Degrees Awarded”, for list)

A total of 34 courses in all disciplines were taught at IMSc during 2022-2023. 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 35 students availed these opportunities during 2022-2023.

2.4 Student Programmes

2.4.1 Degrees Awarded

Doctoral Degrees Awarded during 2022 - 2023

Mathematics

Name: Kandhil, Neelam

Thesis Title: Around non-vanishing, linear independence and transcendence of L values
at rational and integer points

Thesis Advisor: Gun, S.

University: HBNI

Name: Narayanan, Sridhar P.

Thesis Title: Two restriction problems in the representation theory of symmetric groups
Thesis Advisor: Prasad, Amritanshu

University: HBNI

Physics

Name: Sankar, Aparna

Thesis Title: Higher order corrections and resummation in perturbative QCD
Thesis Advisor: Ravindran, V.

University: HBNI
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Name: Manna, Arkajyoti

Thesis Title: Scattering Amplitudes from Generalized Recursion
Thesis Advisor: Ashok, Sujay K.

University: HBNI

Name: Kumar, Deepak

Thesis Title: Mechanics of crushing of staggered square honeycombs: experiments and
simulations

Thesis Advisor: Rajesh, R.

University: IIT Madras

Name: Sen, Pritam

Thesis Title: A study of infra-red behaviour of gauge theories involving dark matter
Thesis Advisor: Indumathi, D.

University: HBNI

Name: Sain, Ria

Thesis Title: Model independent study of the rare decay of b-Baryon
Thesis Advisor: Sinha, Rahul

University: HBNI

Name: Khatuva, Subhankar

Thesis Title: Low Energy Theories of Quantum Magnets: Emergent Descriptions and
Order by Singularity.

Thesis Advisor: Ganesh, R.

University: HBNI

Name: Dutta, Semanti

Thesis Title: Exact Renormalization Group and the O(N) Model.
Thesis Advisor: Suryanarayana, Nemani V.

University: HBNI

Name: Vaibhav, Vinay

Thesis Title: Thermo-mechanical response of glassy systems
Thesis Advisor: Chaudhuri, Pinaki P.

University: Homi Bhabha National Institute

Theoretical Computer Science

Name: Sahu, Abhishek

Thesis Title: Packing and Covering: New Paradigms and Algorithms
Thesis Advisor: Saurabh, Saket

University: HBNI

Name: Chatterjee, Abhranil

Thesis Title: New Algorithmic Results using Noncommutative Algebraic Complexity
Thesis Advisor: Arvind, V.

University: HBNI
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Name: Jacob, Ashwin

Thesis Title: New Directions for Parameterized Deletion Problems
Thesis Advisor: Raman, Venkatesh

University: HBNI

Name: M, Jayakrishnan

Thesis Title: Cross and Part: Beyond the Known Boundaries
Thesis Advisor: Saurabh, Saket

University: HBNI

Computational Biology

Name: Kuyyamudi, Chandrashekar

Thesis Title: Contact-mediated signaling in developmental pattern formation
Thesis Advisor: Sinha, Sitabhra

University: HBNI

Name: Ravichandran, Janani

Thesis Title: Exposome and health: Characterization and network-based exploration of
diverse environmental chemical spaces

Thesis Advisor: Samal, Areejit

University: Homi Bhabha National Institute

Name: Ghosh, Ria

Thesis Title: Emergent patterns of activity in disordered biological systems
Thesis Advisor: Sinha, Sitabhra

University: HBNI

Doctoral Theses Submitted during 2022 - 2023

Physics

Name: Antony, Akhil

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

University: The Institute of Mathematical Sciences, Chennai

Theoretical Computer Science

Name: Sood, Gaurav

Thesis Title: A study of QBF Merge Resolution and MaxSAT Resolution
Thesis Advisor: Mahajan, Meena B.

University: HBNI
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Computational Biology

Name: R P, Vivek Ananth

Thesis Title: Compilation, curation and exploration of natural product spaces to enable
traditional knowledge based drug discovery

Thesis Advisor: Samal, Areejit

University: HBNI

Masters Theses during 2022 - 2023

Mathematics

Name: Kumar, S Dheeraj

Thesis Title: Understanding some public-key cryptosystems
Thesis Advisor: Srinivas, K.

University: IISER, Tirupati

Name: Mythreyi, S. S.

Thesis Title: Study of Interlacing Families of Polynomials
Thesis Advisor: Kodiyalam, Vijay

University: BITS Pilani, Hyderabad

Name: M, Shriya

Thesis Title: On Enumeration of Vector Partitions
Thesis Advisor: Prasad, Amritanshu

University: University of Hyderabad

Physics

Name: Bose, Koyena

Thesis Title: Interplay of fractional quantum Hall effect and superconductivity
Thesis Advisor: Coimbatore Balram, Ajit

University: HBNI

Name: Kumar, Prem

Thesis Title: Dynamics of open quantum Systems: Different approaches to non-
Markovianity

Thesis Advisor: Ghosh, Sibasish

University: HBNI

Name: Shanker, Ravi

Thesis Title: The fate of anomalous axial symmetry in QCD and its topological origin
Thesis Advisor: Sharma, Sayantan

University: HBNI

Name: pathak, Vaibhav

Thesis Title: Resummed predictions from Perturbative QCD
Thesis Advisor: Ravindran, V.

University: HBNI

ANNUAL REPORT & AUDITED STATEMENT OF ACCOUNTS
April 2022 - March 2023 169




Ty fagm= 9=

2.4.2 2022 - 2023 ¥ SR ARSI UTSTHH

2022-2023 & R fAufafad s ursusd tw e e |

170

LILDER RN ED 3afe TSATAT
Tfora
PR TR JATR-OFAR] 2022 | T, TH
cIgrarh- | JACR-SAR] 2022 | G, Sl
Hrafde fagewor SFA-S0d 2022 | TG, SR
STSTOrd |II WRA-GH 2022 | Sifsaray, fasy
%m&h 1 faeroTeS TRa0-§T 2022 | S, U .
crardrtl-Ii ( ThRAR]-S[ 2022 Yd, o.TH.
RIRINREIR il q;'r%;"a@ reTpw | STR-T2023 | TG, ST
STAteTe i &1 ufe THARI-TTE 2023 diféra, sru .
ifaen!
AT AU 3R sais fagH TRANI-Tg 2022 gToRT, YIRSl AR
ifdes Sita fagH RdR-A= 2022 | R, Tarun
ICEGHIGED] GER-SHaR 2022 | T, WRIAH
HicH JiFAd! - | 3ACR-SHFGRT 2022 | SNTET, HoRt
giReg g i || AFTER-SAR] 2022 | ArerY, fomTent .
YIS ST TISR-TRa¥! 2022 | ATORTC], FaTofl
39d TUa gard Wit TRAI-G 2022 | DRI TR, 3foid
HICIAA Hifd! TRAN-91 2022 | XA, GRiAA
ST Hifdd! ThRadl-1g 2022 gToRT, eiRS HAR
Tifere g gifen! BRARI-5[ 2022 | OTORTC, Harof!
T ai | 3TRA-fGUeR 2022 | JToIRT, 3R,
TIOr aXiep i 3RA-fedaR 2022 | 3MRIIP, Jord o,
HicH JiFAD! | 3FTEI-AdeR 2022 | SNTHT, HORY
giegep g i || 3Ted-fedieR 2022 | @vesy, fOTenT U
39d Yud gard SRR 2023 | AR, ATt O,
I9d Gafd g Hifae! TR 2023 &[\_yﬁaaéltllagz SIeRTH,
e S 3R S o1 e R o

32022 — HIE 2023




THE INSTITUTE OF MATHEMATICAL SCIENCES

2.4.2 Lecture Courses During 2022 - 2023.

The following lecture courses were offered during 2022 - 2023.

Course Title Period Lecturer
Mathematics
Complex Analysis Oct-Jan 2022 Gun, S.
Topology-I Oct-Jan 2022 Roy, Indrava

Functional Analysis

Jan-Apr 2022

Prasad, Amritanshu

Algebra II

Feb-Jun 2022

Kodiyalam, Vijay

Analytic theory of algebraic numbers

Feb-Jun 2022

Dixit, Anup B.

Topology-II

Feb-Jun 2022

Raghavan, K. N.

Algebraic Combinatorics (online
course on NPTEL)

Jan-Apr 2023

Prasad, Amritanshu

Introduction to Diophantine
geometry

Jan-May 2023

Dixit, Anup B.

Physics

General Relativity and Cosmology

Feb-May 2022

HAZRA, Dhiraj Kumar

Physical Biology

Sep-Mar 2022

Sinha, Sitabhra

Electrodynamics

Oct-Jan 2022

Sharma, Sayantan

Quantum Mechanics - I

Oct-Jan 2022

Bagchi, Manjari

Statistical Mechanics II

Oct-Jan 2022

Chaudhuri, Pinaki P.

Protein Structure

Nov-Feb 2022

Vemparala, Satyavani

Advanced condensed matter physics Feb-Jun 2022 ij(;‘tmbatore Balram,
Computational Physics Feb-Jun 2022 Sharma, Sayantan
Computational Physics Feb-May 2022 | HAZRA, Dhiraj Kumar

Statistical Mechanics

Feb-Jun 2022

Vemparala, Satyavani

Mathematical Methods I

Aug-Dec 2022

Rajesh, R.

Mathematical Methods II

Aug-Dec 2022

Ashok, Sujay K.

Quantum Mechanics - I

Aug-Nov 2022

Bagchi, Manjari

Statistical Mechanics II

Aug-Dec 2022

Chaudhuri, Pinaki P.

Advanced Condensed Matter

Jan-Mar 2023

Chaudhuri, Pinaki P.

Advanced condensed matter physics

Jan-May 2023

Coimbatore Balram,

Ajit

Quantum Mechanics II

Jan-Apr 2023

Ghosh, Sibasish

ANNUAL REPORT & AUDITED STATEMENT OF ACCOUNTS

April 2022 - March 2023 171




Ty fagm= 9=

172

HicH RSB || SHa-3Md 2023 | O, RyaTRity
LIRS YRS ST 2023 qTd, 3Fa
Hifae Fuger faqme
gy T SFEER-BRAR1 2022 | 3RIdg, .
IO &1 Rigid HAESR-TRART 2022 | GeTHUYH, i, 3R,
TRISTTA IR -9l 2022 TgToH, HiHT ol
drerorcta sifeedr Rigia Sd-fqdeR 2022 | <,
ARG & feoe SR foxaomr | sma-fideR 2022 | 0, dbed
U1 BT Rigia IA-fedeR 2022 | gEHUEA, Y. 3R
Rftexygad sifeerdr Ta-ATE 2023 | XA, IR
CRERE NI
SITaTaRIH -1 | SfFCER-BYaR] 2022 | 1A, 3RS
e e gie S a1 v R R

32022 — HIE 2023




THE INSTITUTE OF MATHEMATICAL SCIENCES

Stochastic Processes Jan-May 2023 | Pal, Arnab

Theoretical Computer Science

Discrete Mathematics Oct-Feb 2022 Arvind, V.
Theory of Computation Oct-Feb 2022 Subramanian, C. R.
Extremal Combinatorics Mar-Jul 2022 Mahajan, Meena B.
Algebraic Complexity Theory Aug-Dec 2022 | Ramya, C

Design and Analysis of Algorithms Aug-Dec 2022 | Raman, Venkatesh

Theory of Computation Aug-Dec 2022 | Subramanian, C. R.
Parameterized Complexity Jan-Mar 2023 | Raman, Venkatesh
Computational Biology

Biology-1 Oct-Feb 2022 Samal, Areejit
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Honours and Awards

Gun, S. was awarded President, (AOWM), for 2022, by the Continental organization
for women in mathematics in Asia and Oceania for President of Asia-Oceania Women
in Mathematics (AOWM), the continental organization for women in mathematics in
Asia and Oceania.

Raman, Venkatesh was elected as President of ACM India for 2022-2024, by the ACM
India. (https://india.acm.org).

Ravindran, Rajesh was elected as a Fellow of the Indian Academy of Sciences, for the
year 2023.

A, Selvakumar was awarded NBHM Post-doctoral Fellowship, for 2022, by the NBHM.

HAZRA, Dhiraj Kumar was awarded N. R. Sen Young Researcher Award , for
2022, by the Indian Association for General Relativity and Gravitation.

HAZRA, Dhiraj Kumar received the Indo-Italy DST 3 year mobility grant as the
Principal investigator.

HAZRA, Dhiraj Kumar received Indo-French CEFIPRA grant as joint collaborator for
CSRP project no. 6704-1 - "Testing flavors of the early universe beyond vanilla models
with cosmological observations”

HAZRA, Dhiraj Kumar as PI, received Indo-Italy mobility grant for the proposal
"RELIC - Reconstructing Early and Late events In Cosmology ”. DST sanction number:
INT/Italy/P-39/2022 (ER).

HAZRA, Dhiraj Kumar as PI, received 2022 - 2023 Fulbright-Nehru Academic and
Professional Excellence Fellowships

Collaborative Projects

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

AQO327 has been running using the Arecibo radio telescope (USA) since 2010. To date,
the survey has discovered 87 pulsars and transients (http://www.naic.edu/ deneva/
driftsearch). 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.

Chemical kinetics and stochastic thermodynamics Ongoing collaboration with Prof.
Saar Rahav, Technion, Israel

DST SERB Start-up Research Grant Project title: First passage of intermittent random
walk searchers applications to statistical physics, biological and chemical processes

ANNUAL REPORT & AUDITED STATEMENT OF ACCOUNTS
April 2022 - March 2023 175




Ty fagm= 9=

TedT 9 39 §U cIutartored @ied Ugrd 3t Tfa=iadr Zlatko Papic, ey fayfaemed IES R2 &
1Y TS TSl Taiol ST ! Tiaiterdr

202052 - SRS TaRTSl 2020 ST 2 3fATS ded; GBP 11,990.00 URMNS TS &l AT & g o
Wb COVID & HRUI §H U HId o1 TSR e

ST SR Whiftes Rived # Toidi| 3dey I8 Ue NLas! 81 Jad urd (Sl TR gad dieae!
B B) 3R . feareds a1y, 3TETHSATE Bletral & 1Y ° 38T JgaT |

Téw?ﬁlﬁaﬁwmuﬁmﬁ%ﬁ 3iige Thtaet, gI3wT fayfemerd, soRd & 1y Id
TG 9ean g |

FEIUE Y SAfeadl § daRdl

I8 URd H STt 3R ST & STuet gR1 fad Uiftd U $e1-51H Tgad Tgantt uRareH g, fams
T ARTo (SMETHTER) 3R e Safeith (hsRe-Rier gfaffd, S 8. ufaiem &1 3ew
T3 el I9S ad-ie! o faw R &, J1d unferdt ¥ weRdl o fafgd e 3R I a1l &
TR DI T FGIHR QBF Y RIeH &1 98k &7 I THIT . TRISHT 2 I1d dd I 6.

I eI BT IUTNT P W Red Tfd HT START ST T8 81 a7 FAR, et 4ag
F 1Y U Rigia-TanT Iediv 8 | 89 W-T1ferd URITHed Jdie & Tishd TfaRfieidr &1 3ieqa &d g |

BH-IS @il ufehare: 0 TeliHt a1, 9t srdia fayfaeey, soRsd & 91y oIk IganT

TR R @ (i) gR-Afe <% gid TR R @uauq«te) & T J4 & JuRaS=H
& URUMRGEY Th T ed JEYH I oAbyl vl (Siiesed) &1 Udl @i & Ta § TRR afeal
& U TG P ST Hal §. R TeTT @GUET) Uit 2015 J I7d Siee Hiexad Iedl ey
(IOTTHSARE) BT SUTNT HXPb 9 6T §. Sadidh 3R ST IRy Id 38T . WRfHS U faftm
BT R SIRIPTT doh! H UXGd (Y 7T 3R $© U THIRIG [ 7T, g FIRT BRast 2021 H
AT TR R QR Saifead ol quf o &+ a1 8.

InPTA TART fafia YR TRIFT (IMSc, TIFR, NCRA-TIFR, IIT-Hyderabad, RRI, 3f&) & TT1Y-JT1Y
STUH & HHIE! fayfdeTed o1 e Ygad 399 81 IR IMSC Y (UHh o], Th UIR STH,
TH 2y FganTT 3R U BH) 59 YA &1 fgw g

Tforda Safag & AT We IR U ST UCR YU S 3Ud 2017 A5 @ & ol A Wb
QT gRT fa ifSa s o o7 | oy Wi St BR Ayt gd e WRA, aufer,
STHHT & TGN U, T YITGR THE $T SHIG Afed Head & fazauur & fog - snfifa-ofa  suraf
o fasRd F=A1 3

aIfte ufaded iR aar &1 a1 wifard faavor
176 32022 — HIE 2023




THE INSTITUTE OF MATHEMATICAL SCIENCES

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

R2

202052 - International Exchanges 2020 Round 2 Award Value: GBP 11,990.00 The initial
award was for two years but owing to COVID we got a year’s extension.

Extreme events in dynamical and stochastic systems This is an ongoing collaboration
with a PhD student Suvam Pal (who is my joint PhD student) and Prof. Dibakar Ghosh,
ISI Kolkata

First passage processes of many body systems This is an ongoing collaboration with
Dr. Ohad Shpielberg, University of Haifa, Israel.

Hardness in QBF Proof Complexity This is an Indo-German joint collaborative
project funded by the DST in India and the DAAD in Germany. The PIs are Meena
Mahajan (IMSc) and Olaf Beyersdorff (Friedrich-Schiller University, Jena). The project
aims to understand QBF proof systems better through developing new lower bound
techniques, characterising hardness in known systems, and advancing the scope of
known techniques. The project runs for 2 years.

Harnessing stochastic motion using automated robots This is a theory-experiment
collaboration with Dr Nitin Kumar, IIT Mumbai. We study Active dynamics of a
selfpropelled programmable robot.

Home-range search processes Ongoing collaboration with Prof. Shlomi Reuveni,
Tel Aviv University, Israel

Indian Pulsar Timing Array (InPTA) experiment ** ongoing project **

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 (uGMRT). 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 consortium in February 2021.

InPTA experiment is a joint venture among various Indian institutes (IMSc, TIFR,
NCRA-TIFR, IIT-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.

Max Planck Partner Group in Mathematical Biology This partner group was funded
by Max Planck Society for 5 years with effect from April 2017. In collaboration with Max
Planck Institute for Mathematics in the Sciences, Leipzig, Germany, the mandate of this
partner group is to develop geometry-inspired measures for the analysis of complex
networks.

Modelling of amorphous solids for large scale simulations DST/NSM/R&D HPC
Applications/2021/29, in collaboration with Smarajit Karmakar, Physics (Tata Institute
of Fundamental Research, Hyderabad), Shi- laditya Sengupta (Indian Institute of
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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 with Prof. R Rajesh,
IMSc

SPARC We have been organising seminars jointly with University of Bordeaux and IIT
Madras under this project. We have completed three visits by French PI and co-PI. We
have also organized an online workshop on Schinzel- Zassenhaus conjecture.

We already have a first version of a monograph and one accepted paper We have three
more research article submitted. A number of research collaborations are in progress in
tune with the theme of the proposal.

Stochastic resetting and ergodic theory Ongoing collaborations 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 with Prof. Basudev Roy, IIT Chennai

Stochastic thermodynamics in viscoelastic systems This is a theory-experiment
collaborative project with Prof. Ayan Banerjee, IISER Kolkata

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.

- Boltzmann Day on Jun 28, 2022.
- Sage Days 114 during Jul 25 - Jul 27, 2022.

- Eachers Enrichment Workshop on Linear Algebra and Discrete Mathematics during
Jan 23 - Jan 28, 2023.

- Frontiers in Non-Equilibrium Physics during Jan 17 - Jan 20, 2023.
- Program on astrophysics during Feb 1 — Feb 8, 2023.

- Advanced Instructional School on Representation Theory during Jun 20 - Jul 9,
2022.

- 34thInternational Conference on Formal Power Series and Algebraic Combinatorics
during Jul 18 - Jul 22, 2022 at IISc Bengaluru.
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- Discussion Meeting On Statistical Physics and Complex Systems during Jul 18 - Jul
20, 2022 at IIT Kharagpur.

- A short summer school on Nonlinear Physics and Statistical Physics during Jul 21
— Jul 23, 2022 at IIT Kharagpur.

- Annual Foundational School-I (AFS-I) during Dec 5 - Dec 31, 2022.
- Winter Training Programme - II during Dec 7 — Dec 17, 2022.
— Chennai-Tirupati number theory conference during Feb 11 - Feb 12, 2023.

Institute members and visitors discuss their work during weekly seminars. During
2022-2023, about 327 such seminars were held at IMSc.

IMSc 60 - Celebrating 60 years of Creative Science

The Institute of Mathematical Sciences (IMSc), founded by Alladi Ramakrishnan in 1962,
is a national institution for research in frontier areas of computational biology, computer
sciences, mathematics, and theoretical physics. The institute members are also actively
engaged in training young researchers through a vibrant doctoral program and also
sharing the wonders of theoretical and computational sciences with school and college
students.

The year 2022 marked the 60th foundation year of the institute and had a year long
scientific and outreach activities by honoring young and experienced scientists who have
made fundamental contributions in their areas of research.

The kick-off event was inaugurated by Prof. V Ravindran, Director of the Institute on
January 2, 2022. To mark this momentous occasion, a virtual event was organized by
the institute to start a year-long celebration which will include lectures, conferences and
academic events across all research groups.

The brief schedule for this IMSc60 kick-off event was as follows: Short address by Prof.
V. Ravindran (Director, IMSc) Brief addresses by former Directors / Joint-Directors of
IMSc, Prof. G. Rajasekaran, Prof. R. Ramachandran, Prof. R. Balasubramanian, and Prof.
V. Arvind.

There were reminiscences of current and past members of the institute.

The event also consisted of the release of special volumes of the Tamil Nadu Science Forum
(TNSF) science outreach magazines Thulir and Jantar Mantar featuring the contributions
of IMSc members over the years. There was a poster exhibition that featured covers of the
magazines and IMSc members in TNSF events.

Following these events, there was the inception of "The IMSc 60 colloquium series” that
was designed with the aim of celebrating the 60th foundation year. The colloquia had
wide variety of topics by both young and experienced researchers, who are working at
the forefront in their respective fields of research. It was both online and offline talks by
speakers across the globe. There were a total fifty nine distinguished seminars as a part of
this series.

The year-long colloquium series was a huge success with gaining wide publicity and
fostering interactions between the inhouse IMSc students, postdocs, faculty members
and the eminent speakers.

Much of the details can be found here: https://www.imsc.res.in/imsc60/
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As a part of this celebration, a flagship event namely "Boltzmann Day” was launched. The
Boltzmann medal (or Boltzmann award) is a distinguished prize awarded to physicists
for outstanding achievements in statistical physics; it is named after the physicist Ludwig
Boltzmann. The "Boltzmann Day” at the Institute of Mathematical Sciences is to celebrate
and honor the achievements of these eminent scientists. The lectures in this series are given
by the awardees and are aimed at a general scientific audience. This took place on June
28, 2022 and the talks were given by the 2022 Boltzmann Awardees Prof. Deepak Dhar
from TIFR Mumbai and Prof. John Hopfield from Princeton University. The program was
coordinated by Arnab Pal.

Event details can also be found here: https://www.imsc.res.in/imsc60/boltzmannday. html

The IMSc60 foundation year ended on a high note with a flagship event namely "IMSc60
celebration” which took place during Jan 2-5, 2023. It was planned to celebrate all areas
of science and bring together the scientific community encompassing scientists, nation-
builders, policy-makers and research scholars not only to honor and recognize remarkable
scientific contributions from the past but also to strengthen India’s scientific vision for the
next decade and help India lead the global research landscape.

Members of the IMSc60 committee were: Sanoli Gun, Anup Dixit, Ramya C, Rahul
Siddharthan, Saket Saurabh, Sayantan Sharma, Arnab Pal, Areejit Samal, and V Ravindran.

Figure 2.1: Inaguration of IMSc 60 Celebrations on 2 January, 2023
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Figure 2.2: Book release by TNSF for Children ”Jantar Mantar” to commemorate IMSc60

There were 66 scientific talks including those by eminent scientists, invited faculty, IMSc
faculty and a significant number by the IMSc students. These were in-person talks and
were conducted at the Ramanujan Auditorium. Other than the scientific talks, we had
a poster session, a Release of Special Cover and My Stamp by the Post-Master General
Chennai Circle to commemorate IMSc60, a cultural dance event followed by family
gathering over a banquet, and a book release by TNSF for Children ”Jantar Mantar”.

Figure 2.3: Release of Special Cover and My Stamp by the Post-Master General Chennai
Circle to commemorate IMSc60

ANNUAL REPORT & AUDITED STATEMENT OF ACCOUNTS
April 2022 - March 2023 185




4

7 2.5: IMSc 60 TReR TF

fort 2.6: T, i X gR1 forfaa w TS e ImreH: aasgd ufewm” A s
&1 fariad

IS U T hg b ©U H R T U9 == f g5 el Fefied ufayd tafere & S

WA (qd Siofl METTHSIR, Id 7T AqT+h Ssguasn), st ddhed (Fewe, AEeidiusik
FHAuahH), RTaT Marad (31emUd) - YUY, STESTEc! TN SRgaecy), ATyad d4¢ (Mex®, a9
IFS), I ¥digT (R, sTETruaRd 979) |

aIfte ufaded iR aar &1 a1 wifard faavor
186 32022 — HIE 2023




THE INSTITUTE OF MATHEMATICAL SCIENCES

Figure 2.6: Release of book titled “Kanithamethai Srinivasa Ramanujan : Valkaiyum
Padaippum” authored by Prof. Srinivasa Rao

There was also a panel discussion on “Chennai as a Science hub” which had the following
eminent panelists: Soumya Swaminathan (former DGICMR, former Chief Scientist WHO),
B Venkatraman (Director, IGCAR Kalpakkam), Smita Srivastava (faculty incharge, IIT
Madras Bioincubator), Madhavan Mukund (Director, Chennai Mathematical Institute),
Rajeeva Karandikar (former Director, CMI), GN Hariharan (Executive Director, MSSRF
Chennai), V Ravindran (Director, IMSc Chennai).
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Figure 2.4: panel discussion on "Chennai as a Science hub” on 2 January, 2023

IMSc and The Tamil Nadu Science forum (TNSF) held a book release event to celebrate
World Book Day, on Saturday, April 23 at 10:30 am in the Ramanujan auditorium on the
IMSc campus. TNSF brought out a set of books in Tamil to commemorate IMSc’s 60th
anniversary, and the first set of 7 books were released at this event. Mr. Sudhan (IAS),
State Project Director of Samagra Shiksha, TN Education Department was the chief guest
at this event.

Book Release cvent
TNSF-IMSc 60

Ramanujam Auditarium

April -23-2022

Figure 2.7: IMSc and The Tamil Nadu Science forum (TNSF) held a book release event
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Figure 2.8: 7 Mathematics books in Tamil

Overall, IMSc60 celebrations was a tremendous success and has aptly highlighted the
immense contribution of our institute to Indian Science.

All the details of the program can be found here: https://www.imsc.res.in/imsc60/
celebration/
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Figure 2.9: Cultural dance event by Smt. Sudharma Vaidyanathan
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2.8.1 IMSc 60 Distinguished Lectures

Date Speaker and Affiliation Title of the Talk

18-04-2022 | Prof. Loic Merel
Institut de Mathematiques de The elusive prediction of L-values
Jussieu-Paris Rive Gauche, https://youtu.be/hs7s9vteh]M
Universite Paris Cite, France

11-05-2022 | Prof. N. D. Hari Dass Dispersion Relations: From
Retd. Senior Professor, Classical Optics to String Theory
IMSc https://youtu.be/6BclcvZBOLw

13-05-2022 | Prof. Dr. Frithjof Karsch Supercomputing the properties of
Bielefeld University strong interaction matter

https://youtu.be/fXnUsoQZ]z8

IMSc Diamond Jubilee
Distinguished Lecture

Super computing the Properties of

strong interaction matter

Prof. Dr. Frithjof Karsch
Biclefeld University
13-05-2022 | IMSc

Simulsting songly interacting maser on &
dscreta space-lime grid (atiics QCD)
STENTN, 7 the lames 8%

P ) tion spoing:
e Fes T

Fig:2.10 Prof. Dr. Frithjof Karsch Bielefeld University
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e JaaT 3R Tasdr aral &1 Mde
18-05-2022 1. 1 fUars! I ol RATY] H T Wi T
Sehea AT YIRS https://youtu.be/dmtxET6-hSO
01-06-2022 | 1. 7T 31y et &3 Rigia & fore a=i= affn
3R https://youtu.be/eHYmkYrGpwg
S del R Wt fayfaeraa
08-06-2022 | WNhaR YTHY QR QCD AgyYf f&g https://youtu.be/
Umedet81ew
1} iferT e gfaRid
15-06-2022 IR RIS S Y EEUA Bl DS HRAT T
3R TR-TRRIA Hifdas!
Ffdeme fayfaemead
https://youtu.be/cOMKRX40dgw
29-06-2022 | WY, SI. S R IR gfHaRice Afed ¥ 3= AYAE WR craiarsi
SRS https://youtu.be/kEwJaZUFK8Q
14-07-2022 | UhER da&c Tfera 3R fAfspg gerd & Iuradt
e T BT UH ThIgd RIGid
dehcgsHuay https://youtu.be/faS7rFg81Ac
JUITERTd SIRIT & gaie o forg
&g,
DHIBH SO AU,
Prafaar fayfaemea, <gais
15-07-2022 | WIthaR AT S STA-CIY YA & HIHH I i yur
DI HicH G UPHId https://youtu.
Hifda! 3R W fagm faum, be/wttnXYJwkl4
gaRict el de
27-07-2022 | R &3 s feeac-T09 & dgad RS TG
CalECRICE|
Hifaet 3R Ta fagm faumT, https://youtu.be/IpT4RTc6lvs
AR fayfaeed, Fre
10-08-2022 TR HWIg YT SfeaH e ics IRHTIST BT STANT Hdb
TR BR € Heclde[ 3t | Holgd HgHa e DT Il HRAl
Y, BB
https://youtu.be/2peKF1yjOvQ
12-08-2022 T, 2T FERaRA I & A1 §UR SIS BT FHf0r
I fayfasmer https://youtu.be/VEIGIhVKy 1k
I ufde ok AT &1 aar uiféa faavor
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Date Speaker and Affiliation Title of the Talk
18-05-2022 | Prof. Rob Pisarski A Golden Age in High Energy
Brookhaven National Nuclear Physics
Laboratory https://youtu.be/dmtxET6-hS0
01-06-2022 | Prof. Gert Aarts Machine learning for lattice field
ECT* Trento and Swansea theory and back
University https://youtu.be/eHYmkYrGpwg
08-06-2022 | Prof. Thomas Schaefer The QCD critical point
North Carolina State University | https://youtu.be/U medet8lew
15-06-2022 | Prof. Gerald Dunne Decoding the Path Integral:
University of Connecticut Resurgence and
NonperturbativePhysics
https://youtu.be/cOMKRX40dgw
29-06-2022 | Prof. Dr. Guy Moore Topology at High Temperature
Technische Universita“t from the Lattice
Darmstadt https://youtu.be/kEw]JaZUFK8Q
14-07-2022 | Prof. Venkat A unified theory of emergent
Venkatasubramanian equilibrium phenomena in active
Center for the Management and passive matter
of Systemic Risk, Department https://youtu.be/faS7rFq81Ac
of Chemical Engineering, New
York
15-07-2022 | Prof. Sougato Bose Quantum Coherent Nature of
Department of Physics and Gravity through a Table-Top
Astronomy, University College Experiment
London https://youtu.be/wttnXYJwkl4
27-07-2022 | Prof. Barry Sanders Observing a changing Hilbert-
Department of Physics and space inner product
Astronomy, https://youtu.be/IpT4RTc6lvs
University of Calgary, Canada
10-08-2022 | Prof. Krishnendu Sengupta Emulating strong correlation
Indian Association for the using ultracold atoms
Cultivation of Science, https://youtu.be/2peKF1yjOvQ
Kolkata
12-08-2022 | Prof. Shailesh Chandrasekharan | Building our Universe with Qubits

Duke University

https://youtu.be/vEIGIhVKylk
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e qaaT 3R Tdgdr aral &1 e
19-08-2022 | UI. It UAaary T & Yol & R RiuferT ufsang
UTey Ud geuifdd sia fagm
faumT, https://youtu.be/hIRale)GaBM
W fayfasme
07-09-2022 | T, W) TIiITaloT-3RI giv1-firee Rigia &t gfaar
3MSUm! gUUA-HITgasd],
https://youtu.be/iRsYpHs6Hxw
gHaRics sficHm et Afgs
14-09-2022 | UT. IS JUFTITEA 3 Sl R HicH DS J
TP NPT TR,
i https://youtu.be/DJd-ZpJeTow
16-09-2022 1. I pRAD HicH yHd SO 3R Hicy o
T faqmH SR, %&,_L https://youtu.be/AJqpSOHf8Qc
fayfaee, sSkeaaq
20-09-2022 1. SH-H1d STsay oo 3R Hisd: 9 & TN &
et fayfaermea HIeH ¥ U oo
https://youtu.be/P- Cevkp1zE
21-09-2022 Ol gt sRfd< YT FHUAT B!
Ud R 3R MR (@A),
SRTATTH! https://youtu.be/z27-J-rsDzg
26-10-2022 | WS & HgTarif 3, HITHNRIG WeeH 3R U]
o 31t fthiiehd g, faftra fafaerare
TS THITH, BTl
https://youtu.be/AlgsH6Y7tec
14-11-2022 | O, ST Gt oA Hicy UreNfifasal &1 yamoE
&ﬂé?ﬂ@?&ﬁ Wie-d fagH TR,
16-11-2022 u‘r.@quﬁatf THTR & e & 1Y SHicH Tifidt
ifae! faerme,
fyearexds fayfaemea
5-12-2022 . =M RigT I & TETadT & SRTSHdT 3R R
YR o= fRren vd srgeam https://youtu.be/tbbXUOAEsaA
TR, HigTett
e wfode ik a=ar &1 axar uife faavor
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Date Speaker and Affiliation Title of the Talk
19-08-2022 | Prof. Ueli Grossniklaus Signaling Processes during Plant
Department of Plant and Reproduction
Microbial Biology, https://youtu.be/hlRaleJGaBM
University of Zurich
07-09-2022 | Prof. Antonio Gonzalez-Arroyo | The challenges of Yang-Mills
IFT UAM-CSIC, theory
Universidad Auto ‘'noma de https://youtu.be/iRsYpHs6 Hxw
Madrid
14-09-2022 | Prof. Raju Venugopalan Classical lumps and their quantum
Brookhaven National descendants in Quantum
Laboratory, New York Chromodynamics at high energies
https://youtu.be/D]d-ZpJeTow
16-09-2022 | Prof. Ronnie Kosloft Quantum thermal engines and
Institute of Chemistry, quantum control
The Hebrew University, https://youtu.be/AJqpSOH{8Qc
Jerusalem
20-09-2022 | Prof. Jean-Marc Deshouillers Results and Models: An
University of Bordeaux [lustration through sum of cubes
https://youtu.be/P- CevkplzE 21-
09-2022
21-09-2022 | Prof. V. Arvind The Graph Isomorphism Story
Former Director and Professor | https://youtu.be/z27-]-rsDzg
(retd.),
IMSc
26-10-2022 | Prof. Jayanta K Bhattacharjee Turbulence, Kolmogorov spectrum
School of Physical Sciences, and its different variations
IACS, Kolkata https://youtu.be/AlqsH6Y 7tec
14-11-2022 | Prof. Dr. Antonio Acin Certification of quantum
ICFO-The Institute of Photonic | technologies
Sciences,
Barcelona
16-11-2022 | Prof. Andrew Forbes Quantum mechanics with
School of Physics, patterns of light University of the
Witwatersrand
05-12-2022 | Prof. Sudeshna Sinha Chaos and Noise in the aid of
Indian Institute of Science Logic
Education and Research Mohali | https://youtu.be/tbbXUOAEsaA

ANNUAL REPORT & AUDITED STATEMENT OF ACCOUNTS
April 2022 - March 2023 199




Ty fagm= 9=

e JoIT MR Tl qrat o1 e
14-12-2022 . XA gRETa HaRM Hies R fgard ®u
Sl U9 fa9 & gfaffd iR, https://youtu.be/uQInPcYHAHw
TR fayfaeme
26-12-2022 | WY UH. I Gfd o= o 9w, S 3R 3! faRmad
G| qﬁ?ﬁ%ﬁa TSI https://youtu.be/1LrTkqQJgWI
09-01-2023 1. 7 ST faferd g.ed. R 3T THRIG: 3T FT?
o Mfde! & MBI, THSMSA | https://youtu.be/YGN 0YZxJmO
16-01-2023 | W, Yok Tued g<iat f¥y, ifassl | Twi9 & ¢hs, Sofie urqy 3R sidh
& WHIR, TAS Harict BT TR Hied ¥ 3faey
18-01-2023 . g Rig garad gRes My e R JE=
TR, TINRTS

2.8.2 3ATSTHTHH! 60 BTG Yael

200

32022 — HIE 2023

e T 3R TaSdm aral &1 ffe
04-05-2022 0. gyl YTl ST U gHER 31 Tardf § U=
g3 fdgd gdha
Tsifae faqm & o sieRfgia &g,
HIMEUH SR, IS https://youtu.be/ENf4w70Y8IQ
20-05-2022 | T HER IHQT Ty SaTRe R fohveeia 3§
eTel STege 3T theled RYd, | SMIHR U a%
https://youtu.be/vWbfFelI7DI
25-05-2022 3T QT SME3Mac] e | $icH o4d 3R & 81d https://
youtu.be/fk555gJAjhY
18-07-2022 | UI. §HIGIRH SRR T SrEar 3R
3{Turfde Siafdzi= UUET, BARC, SEICHIATST TR & TS,
Has 3R S [ eiforen) Sfia fagm, | vafaro amat @ garaarn: uree
LECIE I SIS IR & 3y siidl de
famr https://youtu.be/
yx24DC5U0z8
29-07-2022 0. e sl 3% - SRS 3R Tfaha
afd uerd Rigid &g, gRad=: TS d 4 Sicd 3R R
CIE
it fqum,
YR fasm d=I= https://youtu.be/DVViOtRZhSO
e uftrde ok AT o1 avar usiféra faavor
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Date Speaker and Affiliation Title of the Talk

14-12-2022 | Prof. Raman Parimala Quadratic forms over function
Arts and Sciences Distinguished | fields
Professor, https://youtu.be/uQ9nPcYHAHwW
Emory University

26-12-2022 | Prof. M. Ram Murty Ramanujan and his legacy
Queen’s Research Chair, https://youtu.be/1LrTkqQJgWI
Queen’s University, Canada

09-01-2023 | Prof. Krishna Rajagopal Heavy Ion Collisions: What Next?

William A. M. Burden Professor | https://youtu.be/YGN 0YZxJmO0
of Physics, MIT

16-01-2023 | Prof. Subir Sachdev Graphene flakes, strange metals,
Herchel Smith Professor of Phys- | and black holes: insights from the
ics, model Harvard University SYK

18-01-2023 | Prof. Chandan Singh Dalawat The oldest problem
Harish Chandra Research
Institute, Prayagraj

2.8.2 IMSc 60 Colloquium Series

04-05-2022 | Prof. Subhro Bhattacharjee Emergent Electromagnetism in
International Center for Jammed Granular Solids
Theoretical Sciences, https://youtu.be/ENf4w70Y8IQ
TIFR, Bengaluru

20-05-2022 | Prof. Kabir Ramola Athermal Elasticity: From

Crystalline to Amorphous Packings
Tata Institute of Fundamental https://youtu.be/vWbfFe]17DI
Research, Hyderabad

25-05-2022 | Ayan Mukhopadhyay Quantum channels and black holes
IIT Madras https://youtu.be/tk555qJAjhY
18-07-2022 | Prof. Hema Rajaram Combating environmental
Head of Cyanobacterial Stress stresses: Evolution from ancient
Biology and Biotechnology cyanobacteria to modern day
Section, Molecular Biology organisms
Division, https://youtu.be/yx24DC5U0z8

BARC, Mumbai and Dean
(Academic) Life Sciences,

HBNI

29-07-2022 | Prof. Sumilan Banerjee Many-body chaos and dynamical
Centre for Condensed Matter Theory, transitions: Classical to
Department of Physics, Indian quantum and back again
Institute of Science https://youtu.be/DVVi0OtRZhS0O
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fei® JaaT 3R Tasdr aral &1 Mde
03-08-2022 | W SIS SRAT ot gfeAl e Y3 3R 3id
cTel SRICIE 3T BeHed REd | https://youtu.be/vPWMkYnwt08
05-08-2022 | TN, €. 3fR. Mfde=reH T R AT SR SR A W
AT TR, SMSTHTET TE@IHYUI
https://youtu.be/PnyYP6zLhos
08-08-2022 PIRIE G| ST ¥ AR UTeR IS e gl
CTeT $XIeye T Hreed Rd | Jedarad i
4ag
https://youtu.be/jl-PPlsjb-w
17-08-2022 | UI. TR= @Iol oA Rart 8 &1 uerd i &
dieie fayfaered, Sar Hohd & U T @ o RReR
https://youtu.be/EdIxK8NEOIo
30-08-2022 | WY, CERNY &ai RN 3R HicH Rga=™ &1 3uanT
Rgia oy, PP HicH SATISIANHR b
TTET SKICYC 31 GG qhEl 1 WIS BT https://youtu.
be/OVBstMdSBIE
02-09-2022 . U HIRIS HicH giF®! 3R ARE
BIIG--eTd fagfaened, s3eH,
GIATUT S1ThichT THTRIB: AR 3R S fafal
D1 YIS B & T TR https://
youtu.be/yDJal-OeDtU
12-09-2022 | W1 1< ¥ |ihg HUI o Jarg-URkd s1ed
YRTT TN TR TEr 3ARITY
https://youtu.be/nhReD7QKMT8
23-09-2022 | W =1 HSd T2 Hifad! & el dod gH o
YR TNt TR, MR | o7 38 82https://youtu.be/05Vp6n-
Edu4
26-09-2022 | WY. WedT PHIfRrepT R Uferar & Hrgeipisar &
4ag
https://youtu.be/hW pQCZ-m7g
07-10-2022 FIRCIK| ®icH caHIarsol T3l 2022
b1, IRET fagfaemerd https://youtu.be/73z00gk0glo
12-10-2022 | ST 3fff=A= 1] I Y fafcer o STt Area
P Sifde faw P, SR https://youtu.be/D7390HdSEf|
I ufde ok AT &1 aar uiféa faavor
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Date Speaker and Affiliation Title of the Talk
03-08-2022 | Prof. Basudeb Dasgupta Fast Neutrino Oscillations:
Tata Institute of Fundamental Beginning and End
Research https://youtu.be/vPWMkYnwt08
05-08-2022 | Prof. T. R. Govindarajan Geometry Beyond Riemann and
Retired Professor, IMSc Gravity Beyond Einstein
https://youtu.be/PnyYP6zLhos
08-08-2022 | Prof. Shamik Gupta From fireflies to power grids:
Tata Institute of Fundamental The physics of spontaneous
Research Mumbai synchronization
https://youtu.be/jI-PPlsjb-w
17-08-2022 | Prof. Toru Kojo Sound velocity peak as a signature
Tohoku University, of quark matter formation in
Japan neutron stars
https://youtu.be/OVBstMdSBIE
30-08-2022 | Prof. Debasish Banerjee Exploring cousins of quantum
Theory Division, electrodynamics using classical
Saha Institute of Nuclear Physics | and quantum simulations
https://youtu.be/EdIxK8NEOlo
02-09-2022 | Prof. Thomas Konrad Quantum Mechanics and Classical
University of KwaZulu-Natal, Optics: New ways to combine
Durban, South Africa classical and quantum methods
https://youtu.be/yDJal-OeDtU
12-09-2022 | Prof. Rajesh Singh Flow-induced bound states of
Indian Institute of Technology active particles
Madras https://youtu.be/nhReD7QKMT8
23-09-2022 | Prof. Rusa Mandal What are the indirect hints of new
Indian Institute of Technology, | physics telling us?
Gandhinagar https://youtu.be/05Vp6n-Edu4
26-09-2022 | Prof. Sandhya Koushika Location and function of
Tata Institute of Fundamental mitochondria in a neuronal
Research Mumbai process
https://youtu.be/hW pQCZ-m7g
07-10-2022 | Prof. Rafal Quantum Technologies A.D. 2022
Demkowicz-Dobrzanski https://youtu.be/73z00gk0glo
Faculty of Physics,
University of Warsaw
12-10-2022 | Dr. Archishman Raju Geometric models of cell fate

National Center For Biological
Sciences, Bengaluru

specification
https://youtu.be/D7390HdsEfI
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e T 3R Hagar aral &1 i
18-11-2022 | Y. AARTHUT 70T ORRgdT Wifded iR TR 0T
YR TNt TRIM SR https://youtu.be/Oxzb)syVVVk
23-11-2022 PIREICEGEH Y ATUefdTaTe! fg et T IR U
A W §Xlege BR Afdee-a | e
i, uiersH
24-11-2022 1. P IR g BicH KIHGD: HicH ol
LEEIEN SHTfaD! T ferdt 8
f gy sik Mids fayfaaraa
02-12-2022 | TY. IS @T&T CHEP, ST Hex 3R ST SUE Tgar
YR fa == https://youtu.be/YYM6HRbxqso
07-12-2022 | . Sl g HicH Rigial § T & Jraviftes
YRTT TNt TRIM HHQR U8,
https://youtu.be/UGDwzs5rnJU
08-12-2022 | WI. R &. ¥t 21 It SRIUS fagH: SR iR
I e gxiee, STae HHTGATT https://youtu.be/FjH4d
08YnM
19-12-2022 . Ul YRGB U3t § Aieyfel do: ihd At
ifae! faum, sfew fayfaeraa & JHH & fore Ser enferd e
20-12-2022 | T, thfen fopacht SRS GERDITd B STaidH daet
INAF OAS 3fR INFN-If5r 8 fRuf 3R ufasy & siaatewt & forg
S gikvied
https://youtu.be/sp8UmWRwOME
21-12-2022 | . i ergHg TP HicH HIHISTIINGT & ATeaH
gt fayfaereay, st T IURHATOIS gHaT BT SR
28-12-2022 | M. Sifteg 9w HicH & RaGidl &t T https://
YR fa fRuem ud ST youtu.be/gzjKQPoPMYk
TR gOl
13-01-2022 | U IAARIU @I HUT ST Tex YHd 3R IR-yHd
ST THIRTEIA BRR G HecldRH | IMTGA I3 https://youtu.
3 ISy, HIABIdl be/8nrxKpluNks
24-01-2022 | . Yex HifAam= fAdead [dmRid RIdR A-UHTHS
Afegen! 1 AP W fayfaamea
25-01-2022 | W1 RRyafy TR TfaRiaar d sicd gard &
it fagm & forg sirffia &g, | mferefiet ol o1 wdfaron aea §
EPIHTEFETWG{N https://youtu.be/IEsccBbzIVA
e wfode ik a=ar &1 axar uife faavor
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Date Speaker and Affiliation Title of the Talk
18-11-2022  |Prof. Narayan Rana Precision physics and perturbative
Indian Institute of Technology calculation
Kanpur https://youtu.be/0xzb]syVV Vk
23-11-2022 | Prof. Jan Steinhoft New perspectives on the relativistic
Max Planck Institute for binary problem

Gravitational Physics, Potsdam

24-11-2022 | Prof. Nicole Yunger Halpern NIST, | Quantum steampunk: Quantum

QuICS and University of information meets thermodynamics
Maryland
02-12-2022 | Prof. Ranjan Laha Dark matter and its indirect
CHEP detection
Indian Institute of Science https://youtu.be/YYM6HRbxgso
07-12-2022 | Prof. Diptarka Das Universal aspects of quenches in
Indian Institute of Technology quantum theories
Kanpur https://youtu.be/UGDwzs5rnJU
08-12-2022 | Prof. Shiv K. Sethi 21cm cosmology: scope and
Raman Research Institute, prospects
Bengaluru
https://youtu.be/yDJal-OeDtU
19-12-2022 | Prof. Aparna Baskaran From molecules to moduli: Data
Physics Department, driven approaches to understanding
Brandeis University active materials
https://youtu.be/FjH4d O8YnM
20-12-2022 | Prof. Fabio Finelli The observational status of cosmic
INAF OAS and INFN -Sezione inflation and perspectives for future
di Bologna observations
https://youtu.be/sp8UmWRwOME
21-12-2022 | Prof. Taushif Ahmed A tour to subatomic world through
University of Regensburg, precision quantum chromodynamics
Germany Germany
28-12-2022 | Prof. Diptimoy Ghosh Boundaries of Quantum Field Theories
Indian Institute of Science https://youtu.be/gzjKQPoPMYk
Education and Research Pune Education and Research Pune
13-01-2022 | Prof. Satyanarayan Particle dark matter Thermal
Mukhopadhyay and non-thermal production
Indian Association for the mechanisms
Cultivation of Science, Kolkata https://youtu.be/8nrxKpIluNks
24-01-2022 | Prof. Sundar Srinivasan The Nearby Evolved Stars Survey
National Autonomous University
of Mexico
25-01-2022 | Prof. Sthitadhi Roy Dynamical phases of quantum
International Center for matter in measurement-unitary
Theoretical Sciences hybrid, dynamics
TIFR https://youtu.be/IEsccBbzIVA
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2.8.3 ATSTATIYAT 60 JHRIF (2-55a312023)

e T SR Hag araf &1 i
02-01-2023 | SARfIEGSRHA 31 faqr1 © TIOTd b1 Hged
ud Sius sfee,
Ud oy, URd IRBR https://youtu.be/ag-CiAD22J4
02-01-2023 | 3R STAGTHUGH YRd ¥ fazaivonas e Rigia
Uﬁ FaRI®, TSTHTIR https://youtu.be/no6jZHWQT Vw
02-01-2023 | U181, ATgeh HrAATED AN, | IHI HIHT AT TR
S, TgEiuA3Ts https://youtu.be/eul FdJvUITU
02-01-2023 | ATSOM MSEIS SIS | UHTR R UHIRT AT STeh He
S [NE3 https://youtu.be/PxTI0ENké6al
02-01-2023 | CI. IHTATH! YR {4 &1 Sadr URERY hitps://
Qﬁ GRS FTHE MR- youtu.be/mRItGLoNNKO
HiuaeiRas, qd gied, e
02-01-2023 | =M RigT SIfed Joferil: STaRT 3R STaRT B
U eI, SIS TSR TRER ol ¥ 394 https://youtu.be/
HigTe! ZdPkQYf-2jE
02-01-2023 | Ta¥ YeTard fe™ QI o7 A S8 https://youtu.
Fe=Tep, THSETN be/LiQI1piT2A
02-01-2023 | foora sifsarad for srafad=iie 3R 3% SuaNT
TS TR https://youtu.be/-76nGVv2fb4
02-01-2023 | SHAIY] U4TG DIADHR g SISRIIUI https://youtu.be/
TS THTT QLcHEdzkqBM
02-01-2023 | HoRI SRTT TRR BT SUTNT Hb [Sa@Byu Hifdah!
STETHTHH! DT T
https://youtu.be/DntAKFCYehE
02-01-2023 | UM HSaH o4l o e DI AT https://youtu.be/
3o fayfaemera wGsYqlGX]Jy0
02-01-2023 | SEoAIfd AerRY fImr 3R SRITe: o 9 faaR
feecdt fayfaemera https://youtu.be/hOPqZQpsh4
02-01-2023 | AIY Hed RIS Sies Rad RIM & GgaaHT
Sl Eeeseeni} https://youtu.be/eWINXr703M
e wfode ik a=ar &1 axar uife faavor
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https://youtu.be/ag-CiAD22J4
https://youtu.be/no6jZHWQTVw
https://youtu.be/euIFdJvUlIU
https://youtu.be/PxTl0ENk6aI
https://youtu.be/mRltGLoNNK0
https://youtu.be/mRltGLoNNK0
https://youtu.be/ZdPkQYf-2jE
https://youtu.be/ZdPkQYf-2jE
https://youtu.be/LiQl1piT2A
https://youtu.be/LiQl1piT2A
https://youtu.be/-76nGVv2fb4
https://youtu.be/QLcHEdzkqBM
https://youtu.be/QLcHEdzkqBM
https://youtu.be/wGsYqlGXJy0
https://youtu.be/wGsYqlGXJy0
https://youtu.be/hOPqZQpsh4
https://youtu.be/eWlNXr703M

THE INSTITUTE OF MATHEMATICAL SCIENCES

2.8.3 IMSc 60 Celebrations (Jan 2-5, 2023)

Date Speaker and Affiliation Title of the Talk
02-01-2023 | R. Chidambaram Importance of Mathematics to
Former DAE chairman, other Sciences
Former PSA, Gol https://youtu.be/ag-CiAD22]4
02-01-2023 | R. Balasubramanian Analytic Number theory in India
Former Director, IMSc https://youtu.be/no6jZHWQT Vw
02-01-2023 | PD. Naik Homi Bhabha National Institute
Officiating VC, https://youtu.be/eulFdJvUIIU
Dean, HBNI
02-01-2023 | Rohini Godbole Light on light supersymmetric
IISc Bengaluru Dark Matter
https://youtu.be/PxTI0ENk6al
02-01-2023 | T. Ramasami Changing Landscape of Indian
Former Director CSIR-CLRI, science
Former Secretary, DST https://youtu.be/mRItGLoNNKO
02-01-2023 | Sudeshna Sinha Complex Systems: Surprises
Deputy Director, from the Interplay of Order and
IISER Mohali Disorder
https://youtu.be/ZdPkQYt-2jE
02-01-2023 | Gautam Bhattacharyya A brief history of the Higgs boson
Director, SINP https://youtu.be/Li Ql1piT2A
02-01-2023 | Vijay Kodiyalam Picture invariants and their
IMSc applications
https://youtu.be/-76nGVv2tb4
02-01-2023 | Amritanshu Prasad Kronecker Hecke Algebras
IMSc https://youtu.be/QLcHEdzkqBM
02-01-2023 | Manjari Bagchi Studying gravitational physics
IMSc using pulsars
https://youtu.be/DntAKFCYehE
02-01-2023 | Krishna Maddaly Regularity of the Density of States
Ashoka University https://youtu.be/wGsYqlGX]Jy0
02-01-2023 | Debajyoti Choudhury Evolution and Universe: thoughts
University of Delhi Two wild thoughts
https://youtu.be/hO PqZQpsh4
02-01-2023 | Manas Mandal Cohomology of generalised Dold
IMSc spaces

https://youtu.be/eWINXr703 M
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e oI 3R sl aral &1 Mde
02-01-2023 | =Tl THYD B3R | dey UIferR &1
S THTTRe TIHD TR0T 3G
https://youtu.be/3TF55dYW7s
02-01-2023 | Gfa= T8 S gaR] & I ¥ hiesT 3
TSI & famrIaTd} Hauaw & e 3R
HHLIAT https://youtu.be/Rk8ISYddorw
02-01-2023 | 3T IR WA fam® de Sfed Jder ol o
STSTHT ATfeTd HRll Ul BIdT § https://youtu.be/
wqqUC2nTy8
02-01-2023 | & faorEoRTgaT AfeTss & FAafor & Sifes ud gfdhe

Elj fee®, Tteed aTITg”\"T Uj https://youtu.be/dGiTfYB8XtM

UITgT, HRd TRBR

02-01-2023 | Y. 3RfA< TR-3a1RI g & St Sfeerdr
U4 =T, STSTATR https://youtu.be/2WuQgpEl WW4
02-01-2023 | Tehd URY T pet Uit werh
K| Eeespean} https://youtu.be/OrLPK64rSsI
02-01-2023 | T, STeToft sitoTTOrdT S  SieueH ok
RIS fagfaarn
https://youtu.be/ggG0gnLmdw
02-01-2023 | 3Ry TRaroif S/dues # gfdaard SHInT: WER
TS IATS S arl SR -3 HIAZSR IR G

https://youtu.be/zymT902yd6w

03-01-2023 fagm9 g & ©u § A8 R B9 ==t

OHfeRe: SitTH. RE™A, SRISRT MER®, THIHTHSRUE |

Afere: Hed gape e, JuHes |

Tfere: . Jdig MR, ST |

Yeferee: fRTaT fareda Tom T, SEemdun SRS

Tfere: AT WA gd HeTeRIsh S Hiud SR, Id Hd axli-id S&gudsi|
tfere: . dhexa FeR, STEoiiuaR|

aIfte ufaded iR aar &1 a1 wifard faavor
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https://youtu.be/3TF55dYW7s
https://youtu.be/Rk8lSYddorw
https://youtu.be/wqqUC2nTy8
https://youtu.be/wqqUC2nTy8
https://youtu.be/dGiTfYB8XtM
https://youtu.be/2WuQgpE1WW4
https://youtu.be/OrLPK64rSsI
https://youtu.be/zymT9O2yd6w

THE INSTITUTE OF MATHEMATICAL SCIENCES

Date Speaker and Affiliation Title of the Talk
02-01-2023 | Hitesh Garg The conformational phase diagram
IMSc of neutral polymers in attractive
crowders
https://youtu.be/3 TF55dYW7s
02-01-2023 | Pavitra S Clade Identification and
IMSc Understanding the Evolutionary
Trajectory of Candida auris
through Genome Rearrangements
https://youtu.be/Rk8ISYddorw
02-01-2023 | Ajay Subbaroyan Simple regulatory logic appears to
IMSc drive complex cellular decisions
https://youtu.be/wqqUC2nTy 8
02-01-2023 | K. VijayRaghavan Cells and circuits in the making of
Former Director, the brain
NCBS Bengaluru, https://youtu.be/dGiTtYB8XtM
Former PSA, Gol
03-01-2023 | V. Arvind Arithmetic complexity in the
Former Director, IMSc noncommutative world
https://youtu.be/2WuQgpE1WW4
03-01-2023 | Saket Saurabh My kutti PC Story!
IMSc https://youtu.be/OrLPK64rSsI
03-01-2023 | V. Balaji Degenerations and deformations in
CMI algebraic geometry
https://youtu.be/ggG0gn Lmdw
03-01-2023 | Asmita Mukherjee Nucleon Tomography in J/psi:
IIT Bombay Production at the Future Electron-
ion
Collider
https://youtu.be/zymT902yd6w
03-01-2023  Panel discussion on Chennai as a Science Hub
Panelist : G.N. Hariharan, Executive Director, MSSREF.
Panelist : Rajeeva Karandikar Former Director, CMI.
Panelist : Madhavan Mukund Director, CMI.
Panelist : V. Ravindran Director, IMSc.
Panelist : Smita Srivastava Faculty-in-charge, IITM Bioincubator.
Panelist : Soumya Swaminathan Former DG ICMR,
Former Chief Scientist WHO.
Panelist : B. Venkatraman Director, IGCAR.
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fei® T 3R HaSdl araf &1 <fide
03-01-2023 | STORTH TR ey, dRT fAfHa B arelt swREmeh & T
IR UHSR s CARCEAR]
https://youtu.be/zrOWmxbm-vQ
03-01-2023 | Rid—= ®=ay ﬁﬁmm%ﬁgﬁm%ﬂw?ﬁ
SrSTHTgdt Ugd ¥hd ¢ - 7T Rigid o1 Smam
CISIRCaRC AR
https://youtu.be/aigGMuU35jI
03-01-2023 | IIH™ TS A SR BT WT@:WW%W
ITE TSR faea-Taqze SRR et
https://youtu.be/IK-rc4hjNR8
03-01-2023 | Sft FexTo faRIy 3ireRur Td A1E W &1 fawE
UIRE AR SRA I3l bd | https://youtu.be/GvZEbItKDsM
03-01-2023 | oI fR¥ITaT Wﬁmsﬁvwﬁ&lﬁﬂ@w
ST 3MMec! HHYR i Riifd
https://youtu.be/gprL-JBaObE
03-01-2023 | U GRS I § Irsfed
313 ST 3R HITelt https://youtu.be/M2bPp2W3VIM
03-01-2023 | UGS IS AT UTYfie XRI% THg, Jufer &) [HT=ar
ECGACCIC TG, SIR S S
https://youtu.be/QYLXASGUzmw
03-01-2023 | TY 7T Szl ai TH 3BT IJa: Sifads gurferdl & gyad
deN https://youtu.be/qq6fYgtwzmk
03-01-2023 | gerHT af@mre= IR A HRAHH: Ra-Tead Jd A
04-01-2023 | 1. SifFaTe SHeMETHIM Tard- a5 A T 82
e,
TASEEEH a1 & 3fedef
04-01-2023 | T HIRTHT AMEUHIR Gas | 31e&fig gRae &1 fafrome: v Shafage
3R U@ Hifas ot & o9 Srasd
e wfode ik a=ar &1 axar uife faavor

210

32022 — HIE 2023



https://youtu.be/aigGMuU35jI
https://youtu.be/lK-rc4hjNR8
https://youtu.be/GvZEbltKDsM
https://youtu.be/gprL-JBa0bE
https://youtu.be/M2bPp2W3VIM
https://youtu.be/QYLXASGUzmw
https://youtu.be/qq6fYgtwzmk

THE INSTITUTE OF MATHEMATICAL SCIENCES

Date Speaker and Affiliation Title of the Talk
03-01-2023 | Jayaram Chengalur Director, Evolution of gas in star forming
TIFR Mumbai galaxies
https://youtu.be/zrOWmxbm-vQ
03-01-2023 | Sitender Kashyap How physicists can arrive at new
IMSc mathematical identities - an ex-

ample using string theory
https://youtu.be/aigGMuU35j1

03-01-2023 | Tanumoy Mandal Mind the gap: unconventional
IISER Thiruvananthapuram searches for vectorlike quarks
https://youtu.be/IK-rc4hjNR8

03-01-2023 | G. Natarajan Release of Special Cover and My
Post Master General Chennai
Stamp Circle
https://youtu.be/GvZEbItKDsM

03-01-2023 | Pooja Singla Group determinants and
IIT Kanpur Representation theory of finite
groups

https://youtu.be/gprL-JBaObE

03-01-2023 | Kapil Paranjape Cycles in Chennai
IISER Mohali https://youtu.be/M2bPp2W3VIM
03-01-2023 | Pratyusha Chattopadhyay Elementary linear groups, Suslin’s
BITS Hyderabad

normality theorem, and beyond
https://youtu.be/QYLXASGUzmw

03-01-2023 | Mithun Mitra A fine balance: Optimal biological
systems behaviour in IIT Bombay
https://youtu.be/qq6fY gtwzmk

03-01-2023 | Sudharma Vaithiyanathan Cultural event: Bharathanatyam
Dance Recital
04-01-2023 | V. Srinivas What are the Bloch-Beilinson,
TIFR Mumbai Conjectures?
Chair NBHM Board
04-01-2023 | Sandhya Koushika Regulation of axonal transport:
TIFR Mumbai conversations between a biologist
and a physicist
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fami® oI 3R Hagar arai &1 i
04-01-2023 Egmamm R-J T I T8 FgUHe
04-01-2023 | TTra| A= epTHe I, HifS Td Wy & gmfe
sreies Rfrerer o Fref
STsuATHH!
04-01-2023 | FIfcH TaRIAT SME3MECT FHYR | a3 BT UGS hY B2
04-01-2023 | Go=MT BIA TSRS WSTR | laarea TR <1 Bt faRwsmar 3R
feforaR TR < &1 aHRiHR
04-01-2023 | Ui Tehadl ST S | ThITH TaRi ol T 3R AT &
opg
04-01-2023 | 39 UTQ STSUHTIT IIE R AT 741 URYH B & aTH
04-01-2023 | 31U SIf&rd TS THTE TH 3PP uRad-g
04-01-2023 | 09 fayTy guaye! fafeags-Rasad Ture SR Taftd &1
BIREIE]
04-01-2023 | ATSTCH IARGMT MUty | [avge® THiaR0l - Th Jad
HIMEUH IR SIS
04-01-2023 | ST ITIAR STAALTIIHR TR IV AP IoHIZ S o SFRTHRI 0T Bt
SIS, A& HRAY faqm AeTdde difeT IdfT
3preHt
04-01-2023 | AT HITd STSTATERT faafeq Iare yunferar-ue Wi ToR
04-01-2023 | 3T SURT STETHTHT o Gfawe fawd g 9, af IRiftexgad
AP e BT T B
05-01-2023 | T1L.3R. IHE™ Tqyg(2) i forwdl 3R SiTeht et Rygid @t
s, sremer Tty 2 Rycifereds St
aftyfe
05-01-2023 | fases THf, STEurTash 3ffeTer 3R Trisy
05-01-2023 | ST &SIl BARC HeTs, STT3RET SR TSIl gRT R-ORATY S
e A T T ST R
e wfode ik a=ar &1 axar uife faavor
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Date Speaker and Affiliation Title of the Talk
04-01-2023 | Shiraz Minwalla Nontrivially Gapped QFTs
TIFR Mumbai
04-01-2023 | Gautam Menon Infectious Diseases, Policy and the
Ashoka University and IMSc Social Determinants of Health
04-01-2023 | Nitin Saxena How to factor objects?
IIT Kanpur
04-01-2023 | Sudeshna Kolay Specialisations of Euclidean
IIT Kharagpur Steiner Tree and Generalizations
of Rectilinear Steiner Tree
04-01-2023 | Supratik Chakraborty On Computability and
IIT Bombay Synthesizability of Skolem
Functions
04-01-2023 | Arnab Pal The benefits of reset or starting
IMSc anew
04-01-2023 | Anup Dixit A classy invariant
IMSc
04-01-2023 | S. Viswanath Refinements of Littlewood-
IMSc Richardson coefficients and
saturation
04-01-2023 | Mythily Ramaswamy Differential Equations - a glimpse
ICTS-TIFR Bengaluru
04-01-2023 | Umesh Waghmare Metavalent Bonding Origins of
JNCASR Bengaluru, Unusual Properties of Group IV
President Indian Academy of Chalcogenides
Sciences
04-01-2023 | Namitha CH Decomposable Product Systems-A
IMSc brief glance
04-01-2023 | Anannya Upasana When approximation fails, try
IMSc parameterized approximation
05-01-2023 | T.R. Ramadas Symplectic Geometry of SU(2),
CMI character varieties and lattice
Chair NCM Apex committee gauge theory
05-01-2023 | Vikram Sharma Automata and Transcendence
IMSc
05-01-2023 | Jaya Mukherjee Salient Research and Development
BARC Mumbai, in Non-Nuclear Domain by BARC
Member secretary NBHM and BTDG
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e a1 3R Jagdl araf &1 fide
05-01-2023 | Pifdier Mfaraar ansmed! refwsepdl T 82
RESICI
05-01-2023 | FRra¥ e, MsTHT HUT Hifder! aRTed T ST Aex
05-01-2023 | Y UHT STETHTTHT WA el T sexes fofde Rifeder
& Ty Wil Hal §
05-01-2023 | Y& foar smEuHTa R-Yga vonferal # famfaguef ge
05-01-2023 | faAie HaTQ SrsurTgdt IR 3R &3 IR IAR-TIGIT BT UHT
05-01-2023 | G ATSH SMSTHTHH IS a1 & B 3R 39D TG RS
05-01-2023 | FAHe SR SIS eHsct Tt I g G g1f: syfes fasra
05-01-2023 | AAEHTE Y BRA (CITATHUD) fa7H 13 URHT SR Hav & 9y T
1 farem forg ouf @ smsuHTT Tew & aNTeH o oxifar T §
05-01-2023 | d1F T IO R BT UaT T
M3l facedt
05-01-2023 | SOl 8 IqY g
HTSHITTH- IS UB IR SIS
05-01-2023 | JfSHaT qUFTYTe Iwisfeddia U I gl B A
T THTHH
05-01-2023 | fassaifa Tmgt Wﬁﬂawﬁ@waﬁv
R3Sl facedt SGAINRIEEE
05-01-2023 | 3fA& @I A AR W
T THTH
05-01-2023 | ST TF 3R Storfordta sanfafa & srafvad-a
T THTHH
aIfte ufaded iR aar &1 a1 wifard faavor
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Date Speaker and Affiliation Title of the Talk

05-01-2023 | Karteek Sreenivasaiah What is randomness?
IIT Hyderabad

05-01-2023 | Shivam Gola Dark matter from particle physics
IMSc perspective

05-01-2023 | Suprabh Prakash Sterile neutrino searches with a
IMSc deuterated liquid scintillator

05-01-2023 | Apurba Biswas Anomalous relaxation in non-
IMSc equilibrium systems

05-01-2023 | Vinod Mamale Effect of Fluctuations on
IMSc Symmetry and Fields

05-01-2023 | Sunil Naik Ramanujan tau function and its
IMSc prime factors

05-01-2023 | Nirmalya Kajuri Black hole information loss:
IIT Mandi modern developments

05-01-2023 | Release of special volume of the Tamil Nadu Science Forum (TNSF)
science outreach magazine Jantar Mantar featuring the contributions
of IMSc members over the years

05-01-2023 | Naveen Garg Locating Charging Stations
IIT Delhi

05-01-2023 | Rukmini Dey Minimal surfaces
ICTS-TIFR Bengaluru

05-01-2023 | Sushmita Venugopalan Counting curves tropically
IMSc

05-01-2023 | Biswajyoti Saha Multiple zeta functions, analytic
IIT Delhi and arithmetic theory

05-01-2023 | Anirban Mukhopadhyay Beyond uniform distribution
IMSc

05-01-2023 | Jaya N Iyer Invariants in Algebraic Geometry
IMSc
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ICRIED I 3R g dl CIGICI RN ED
05-01-2023 | G9§d 3P EHR §EIS & Ugd 10-2 Jbg
STSTHTTL!

05-01-2023 | AT ST SISTHT R-giHfea Wiét-aafid sicd Iedl o

05-01-2023 | IHIRT gl B TAENRGH 3t THY 3R WM Sfeddr
TETHTHH
05-01-2023 | 3TSd & SMSTATHH I Gah T qihe ST R Sfaerdt &
THTA! BT ST B

05-01-2023 | A YD STSTHTIT R Aisd § TS YAfSmiRy &
T

05-01-2023 | SfBTHT TNNTeT STESTHTEH! HicH & Fade B VMY UgdH adrdl &
TP Holgd Hieq TR-Tr-gar

aIfte ufaded iR aar &1 a1 wifard faavor
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Date Speaker and Affiliation Title of the Talk
05-01-2023 | Debabrata Adak First 10-32 seconds of our
IMSc Universe
05-01-2023 | Himanshu Badhani Non-Hermitian PT-symmetric
IMSc Quantum walks
05-01-2023 | Yogesh Dahiya Time and Space complexity of
IMSc Query Algorithms
05-01-2023 | Debabrata Deb Study the effects of anisotropy
IMSc on the highly magnetized white
dwarfs
05-01-2023 | Aman Abhishek Understanding QCD
IMSc thermodynamics
from nuclear models
05-01-2023 | Arkaprabha Ghoshal Local Identification of Subsets
IMSc of Quantum states: A Stronger

Quantum Nonlocality
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2.9 JATSITAT BT 3 AT (AKAM)

Tord faa SR (SrSuHTEE, A9, W fira de ardl, ARy sarerl &) gaer, gidue
33 i, TRl 3R Qfées Ugdl & Th T &b Hais: P 1Y YR Pt Wa=dl b 7591
YIS FATET B

2022-2023 % SR TN $B HTIHH 39 PR &:
2.9.1 Siug Ufaf¥d TwWTg (22-28 3T 2022)

ST BT 3d Heldd & TR & U H, YIpfa A0, R WER 7 f[AURT 37 Iuafer o
T RId #xA & fore wam] SHelf faun E1eg) & e T Ufafid Iwig & U & 22-28 3Rd 2022
H1 I JMafed fhar 1 STSurATIR S1us R fod I Uer TWarr T g 3R 84 22-28 3ARd
2022 % SR JRIM gRT aford FafaRad nfafafer & Ty Sieg ufaffd wwde #9H R 7d 8|

Sehianl Visit
Frlermusiien sraskn o sobead afisionrs Rk’
Sl s o ke § ™
VKK &

Amamial Slairk
Fammal, 4 hemsail

fem 2.11: wm&mwmaﬁw maﬁmws{ﬁfﬁwq@s‘) |

e T 3R Tdgdr aral &1 e
22-08-2022 | THPWI AT rsuHTEt 7 id-favy srqduE &
fAddbT Picisl, HIOAIR, AR 3R SIS UfAf¥d Tig THRIE &
EPH forg frssron
22-08-2022 | diohds M A ARCHARA | Thell BT & o a1 I forest e
e, TS, TS & (Frrer aifamen sifaame yers)
e wfode ik a=ar &1 axar uife faavor
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2.9 Azadi Ka Amrit Mahotsav (AKAM)

The Institute of Mathematical Sciences (IMSc), Chennai, is celebrating the 75th
anniversary of India’s independence with a year-long calendar of popular scientific
talks, a line-up of distinguished lectures, public outreach programmes, exhibitions and
educational initiatives.

The following are some of the programs organized during 2022-2023 :

2.9.1 DAE Iconic Week (22-28 August 2022)

As part of Azadi Ka Amrit Mahotsav, the Ministry of Culture, Government of India, has
allotted the week of 22-28 August 2022 as an Iconic Week for the Department of Atomic
Energy (DAE) to showcase the achievements of the department. IMSc is an autonomous
institution funded by DAE and we are proudlt celebrated the DAE Iconic Week with the
following activities organised by the Institute, during 22-28 August 2022.

Sehonl Visii

st sraasoe Ao sobeoas’ ansdvsts firked’

WK & Aspamtal Slaiirk S i

ol gk VT = * . ! r L
- o, 4 T
m — - ::'r‘-?‘" o e o t

Figure 2.11: Information session for school students titled: (Ningal Ariyadha Ariviyal Paadhai)

Date Speaker and Affiliation Title of the Talk
22-08-2022 | Ramakrishna Mission Interdisciplinary research
Vivekananda College, Mylapore, opportunities at IMSc and
Chennai invitation to DAE Iconic week
celebrations
22-08-2022 | VKK Ammani Ammal Information session for school
Matriculation School, students titled: (Ningal Ariyadha
Pammal, Chennai. Ariviyal
Paadhai)
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femie oI 3R Hdsam aral &1 e

23-08-2022 RTAGW THYH | STSUHTHHI T S{d:qT SFTHYH &

[AdepTwa Plcil, ARETR, 998 | AR 3R S1eg ufaffd Jwire T9RIE &
fere fezrom

23-08-2022  |HI. SL. S{HYE XTSI XHAT B, TRA] | TP [dhdgdl SHAd & - BIHI SGNIR HTHT
S B, . P! HEMI https://youtu.be/fMmujsBlvm4
BERTETG SR I HIHT I TR

24-08-2022 | Sl PR HYT A7 SHYBRI S, |BARC-BISGIoIcT Dbl [dch: J&RIUUT 3R
TR HY SR Sfd Uit g, | Y & ot srefeuawn § gur
HTHT TRHTY] S g, Gog https://youtu.be/1bG2mUQZcGY

24-08-2022 |91 dI. PHDIC HeRI®, HRAT | IR 1R fauedhRl Urenfidal | e

TR TGN, 995 3R A& https;//youtu.be/DDSsLiTrASk

IAMSe Dhistinguished Lecture

Mrsrwrn® arsl Falsrostem in Pawrpiaeg ond’
Py Lydsdeges

25-08-2022 | WV, 3R, UrfaRet SfeTe AP UH-HGifde Hifas fagmi
Jag TR, ATSTHTIR, I8 | https://youtu.be/BUBRIOgpguO
26-08-2022 | TG 3HE fiUCd BRR BTS Xhd o BT & 1018 GaT T foren]
TH S o, AR, IS e & (Fra sifearer sifkfaara uers)
26-08-2022 | U =T ey YRA T Sy fag &1 fawr
cTeT SISy 3 haHed https://youtu.be/wU0exoOk1Ns
e, gg
I ufde ok AT &1 aar uiféa faavor
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Date Speaker and Affiliation Title of the Talk

23-08-2022 | Ramakrishna Mission Interdisciplinary research opportunities
Vivekananda College at IMSc and invitation to DAE Iconic
Mylapore, Chennai. week celebrations

23-08-2022 | Prof. G. Amarendra Alegend lives on - The story of Homi
Raja Ramanna Fellow, Nuclear Fuel Jehangir Bhabha
Complex, Hyderabad and Homi https://youtu.be/tMmujsBIvm4
Bhabha National Institute

24-08-2022 | Dr. Kuber Bhainsa Development of BARC-Hydrogel:
Scientific Officer G, Nuclear Agriculture | Improving Water Economy in
and Biotechnology Division, Bhabha | Plantation and Agriculture
Atomic Research Centre, Mumbai https://youtu.be/1bG2mUQZcGY

24-08-2022  [Prof. V. Kamakoti Research and Education in

Director, Indian Institute of
Technology Madras, Chennai

Emerging and Disruptive
Technologies
https://youtu.be/DDSsLiTrASk

IMSe Distinguished Lecture

Ererarh amel Fabsrostion dn Eerysing ol
sty Torhmdagies

Pred. V, Kamaketl
[IEE R -

Figure 2.12: Prof. V. Kamakoti, Director, Indian Institute of Technology Madras

25-08-2022 | Prof. R. Parthasarathy Alladi Ramakrishnan - Theoreti-
Retired Professor, cal Physicist
IMSc, Chennai https://youtu.be/BUBR9Ogpgu0

26-08-2022 | Savitri Ammal Oriental Higher Information session for high school
Secondary School, students titled: (Ningal Ariyadha
Mylapore, Chennai. Ariviyal Paadhai)

26-08-2022 | Prof. Sreerup Raychaudhuri Evolution of Modern Sciencein
Tata Institute of Fundamental India
Research, Mumbai https://youtu.be/wU0exoOk1Ns
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A IFE

CRICT oI 3R Hagar aral &1 i
27-08-2022 | MM THFIR, SETHTER | §T5 X0 d & S &I gHare! g |
EPE] Hfawg & ferT URd &= https://youtu.
be/AHJeQLojQQA
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O A RS

Figure 2.13: Prof. Sreerup Raychaudhuri, Tata Institute of Fundamental Research, Mumbai

Date

Speaker and Affiliation

Title of the Talk

27-08-2022

Ramanujan Auditorium,
IMSc Chennai.

Stimulating high school students
towards a future in basic sciences
https://youtu.be/AHJeQL0jQQA

Figure 2.14: Stimulating high school students towards a future in basic sciences
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i oI 3R Hagar arat @1 e
28-08-2022 | UT. THSH. gt YR B! O faRTd $t Safdar
Wﬁﬂﬂﬁm%ﬁﬂ https://youtu.be/Ndtpl-nla¥Y
2.9.2 AKAM - fafRry s
06-05-2022 | UI. 3R, STASTHUIH S o d16 URd § W1 Rigid
o AR faT https://youtu.be/LfR1Sf1xFhM
(SMTSTATHR), ==, HRA
02-08-2022 | I, [dde TH. TIAR TRATY] Wifdet § Ud I 3k 3o
P . Solt Yifde! & 1Y gTeT siadae
(STSTATIR), I8, HRd https://youtu.bemYJifl7itF4
24-08-2022 | UI. &Y. STHIGIC fAewiep, I+ 3R faueae Rt menfifeal &
YR WS TR A, | SITHUT 3R AT https:/youtu.be/
EEE] DDSsLiTrASk
25-08-2022 | . 3R, TRt 3T IHPWH - Jgifae Hifds
T R T AT https://youtu.be/BUBRIOgpgu0
(SMTSTATIR), ==, HRA
25-08-2022 | 91 fa= Afemt M=, HIE®Idae I RTH SIERG AR gRI
HTIIEIR - R 3R 3TATS T3 SHfad Ig4 ot Il &1
MU Sitg a9 &g, quid
https://youtu.be/bmbbmNIy-xc
2.9.3 AKAM - faR™Ta sarer=
23-08-2022 | U Sft. 7RG o fhacd oiifaa § - gt sieiiik
TS T el ﬁ e ;ﬂ;—ﬂ ﬁ};lmzrﬁ https://youtu.be/
BRI, SARTETG SR BIHY HrwT | v
Y R
26-08-2022 | O AR IR Agifad URA & nyfe g &1 fawra
Afdest faum,
' ' ' https://youtu.be/wU0exoOk1Ns
TTeT JaYd ST S, 485
e wfode ik a=ar &1 axar uife faavor
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Date Speaker and Affiliation Title of the Talk
28-08-2022 | Prof. S.G. Dani Glimpses of India’s Mathematical
UM-DAE Centre for Excellence in | Heritage
Basic Sciences, https://youtu.be/Ndt pI-nlaY
Mumbai
2.9.2 AKAM - Distinguished Lectures
06-05-2022 | Prof. R. Balasubramanian Number theory in India after
The Institute of Mathematical Ramanujan
Sciences (IMSc), https://youtu.be/LfR1Sf1xFhM
Chennai, India
02-08-2022 | Prof. Vivek M. Datar A journey in nuclear physics and
The Institute of Mathematical its intersections with high energy
Sciences (IMSc), physics
Chennai, India https://youtu.be/mY]Jifl 7itF4
24-08-2022 | Prof. V. Kamakoti Research and Education in
Director, Indian Institute of Tech- | Emerging and Disruptive Tech-
nology Madras, Chennai nologies
https://youtu.be/DDSsLiTrASk
25-08-2022 | Prof. R. Parthasarathy Alladi Ramakrishnan -
The Institute of Mathematical Theoretical Physicist
Sciences (IMSc), Chennai, India https://youtu.be/BUBR9Ogpgu0
25-08-2022 | Prof. Vinay Nandicoori Delineating survival strategies

Director, CSIR - Centre for Cellular
and Molecular Biology, Hyderabad

employed by Mycobacterium
tuberculosis
https://youtu.be/bmbbmNIy-xc

2.9.3 AKAM - Heritage Lectures

23-08-2022 | Prof. G. Amarendra A legend lives on - The story of
Raja Ramanna Fellow, Homi Jehangir Bhabha
Nuclear Fuel Complex, https://youtu.be/fMmujsBIvm4
Hyderabad and Homi Bhabha
National Institute

26-08-2022 | Prof. Sreerup Raychaudhuri Evolution of Modern Science in

Department of Theoretical Physics,
Tata Institute of Fundamental Re-
search, Mumbai

India
https://youtu.be/wU0exoOk1Ns
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28-08-2022 | UT. TH. ST, g1 YR BT IO faRITa &1 Srafcbar
Juy-giug Aifas A vey https://youtu.be/NdtpIl-nlaY
P, s
04-11-2022 | OY. Td. SIRMHHAR Hifde! faumT, | usfa o) wifeaat: gemm= iR
YR MNP TRIME A5, | ToaTH YUl
EEH]
https://youtu.be/vIqTLF7hd6o
2.9.4 AKAM - I TS
13-04-2022 | OV, ORI STt Wifae! & Rygidal ?ﬁ.ﬂﬂ'ﬁﬁ % ferg
et . gf;?ﬁ Wrm;g;ﬁ & =0 H U
(SMTSTHATHH), =8, HRA S
https://youtu.be/JCz9woGrlho
17-06-2022 | UI. dhc=T A Tféred =g
Tforety fasm e https://youtu.be/ESJVQTGRIAC
(SMETATH), S, YR
21-06-2022 | . 3R, IO I5d 3R AU — HicH D! DI
o Wfaet https://youtu.be/nwjFLx52pi4
S gHaRicl, HArel
15-11-2022 | 9. FRrar faraa Sig Wreafie! | 3= Heg 3k &H HET ardl
faumT, BIgcibiHdh e & W IUTGH &b
o e o Arswifeda SR urey oia-
S T HEN, | e we qedaia 3R THIFHd
DI BT SraRIHT
https://youtu.be/WMx4K1DjjUk
21-06-2022 | o HWT 3RMb T AF — YR U el fasm=
Ify® U, eTel el
gfdas o forg feforea
qHH
e uftrde ok AT o1 avar usiféra faavor
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28-08-2022 | Prof. S. G. Dani Glimpses of India’s Mathematical
UM-DAE Centre for Excellence in | Heritage
Basic Sciences (CBS), Mumbai https://youtu.be/Ndt pI-nlaY
04-11-2022 | Prof. L. Sriramkumar Forces of nature: Padmanabhan
Department of Physics, Indian and gravitation
Institute of Technology Madras https://youtu.be/vIqTLF7hd6o
Chennai
2.9.4 AKAM - Popular Lectures
13-04-2022 | Prof. Manjari Bagchi Using undead stars as natural
The Institute of Mathematical laboratories to understand
Sciences (IMSc), Chennai, India theories of physics
https://youtu.be/JCz9woGrlho
17-06-2022 | Prof. Venkatesh Raman Succinct representations
The Institute of Mathematical https://youtu.be/ESJVQT6RIAC
Sciences (IMSc), Chennai, India
21-06-2022 | Prof. R. Ganesh Emergence and indecision - the
Brock University, Canada Brock University, Canada physics
of quantum magnets
https://youtu.be/nwjFLx52pi4
15-11-2022 | Prof. Smita Srivastava Microbial and plant bio-factories
Department of Biotechnology;, for sustainable production
Indian Institute of Technology of high-value low-volume
Madras, Chennai Phytochemicals: Need for a
rational and integrated approach
https://youtu.be/WMx4K1DjjUk
21-06-2022 | Mr. Krish Ashok Masala Lab - the science

Global Head, Digital Workspace

of Indian cooking for Tata
Consultancy Services
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2.10 33t fafafirar

TS TATH UTHH HTIHH:

STSTARRA & B HANH Tid & Sl DI I d & B 3G | Aag A & 8 U quigid
SIS IA1 G ¢ | W Aol 98 § 6 5= & ol $o off 3 Wha=1 91gd & S9H Hag &l
A ¥, SMSTHIIRY WHdae st & HTasft (3rsh, &), i,/ faem wassy/Aies, gfamet
TIUTERT (e dd & IUUNT & 1Y) & 1Y 8 & qAore afafdl/sam 93 § off 7eg #d |
g HAHH AP AR (T 4:30-6:00 Fol) 3R IFFIR (A 3:30-6:00 T IAT § 3R STH

5dY-12at BT & 20 B HTfid U T UFT A B

STAISTP: ATSTHEIHT BT
I BT f&aw: (24 3iid, 2022)

T BT g U U ge & off o 7 &) IR ufed gl § Oid S pfesy § Ui 3ieie R g
W RR F SR ST 8| STSTHTH = ST B 9 G DI I 3R G/ & AT 24 30 o
gferae a9, e R (@9 § ISUHs!) W U Arduli-cb DTishH IS foba|

ZSD & foTg UReR: https://www.imsc.res.in/outreach/resources/ZSDposter.pdf

B HTAHH B! Tsicrdl gRT 4 FHaR forar https://youtu.be/LZatszRn3wA

TTSIeh: HftTdhe Higafiad 3R qoult it
WIcSwH I HRIZTAT (FGY): (05-06 HI, 2022)

ARSI (https://foldscope.com/) Tdh &T@WW%%@WWW@WW
S Hehdl 8: BRTS Bl Uh e 3R b A (MG 140X) | ICSITPIT bl DIee b STHCH GRT
faafed faan S 81 ot ded fagm &) Tad o gau ST 81 897 HgY 3R 3% ST
& BRI TGl & R (32) AR A faened & BE! (85+) F fod & fieawfia wiegwmy ufrerm
ST BT S BT SRR & IR, FfaHEa 3 U -ury & ger awgaft o
e, TXATASHEARUN 3R 3190 TR & TE B U B IHG]T (BT 3R SHHT SUANT fhaT|
T HIIRTA H TRAT, 3¢, 30 7 3R Ui W1 afgd uref § dafird Imfa & siaae 3R

Q'&dlal\?ﬂcbiUl UR YD IR STedl 7T

3T A Taaiiad, 7. UifeaReH (YR fagm s) ok awuft g
fasm ufayr Rrere srbzmear @fe): (16-20 SR, 2022)

JTSTHTIR 7 M3 d-cqdt & ST & st fagm iR 1ford § wfavn &t fFARaRA & fie YR WReR
& HTAHH A UfaHT B H & o 3 iy R fR1e/s SRIRIE o1 o fordT | SR
T - U Y I3 3R ST AU & AT TRBRI Whal! & 31 Riefent 7 T foran | srferd
# o ufcrut e 8 e gt & fgursh (3Tt 3iR affyer) Txemxur &1 famra of =nfire a1

TIfte ufaded ik d@r &1 a1 wdiferd faavor
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2.10 Outreach Activities

IMSc Ganakam program:

IMSc students have been running a weekend program for children of Kanagam village to
help them with school work etc. The general plan is to help children with whatever they
want to learn! Currently, IMSc volunteers help children with languages (English, Hindi),
Maths/Science HW/doubts, basic programming (with use of computer lab) as well as some
fun activity/experiment sessions. The program runs every Saturday (4:30 - 6:00pm) and
Sunday (3:30 - 6:00pm) and has been regularly attended by 20 students from 5th-12th std.

Organizers: IMSc students
Zero Shadow Day: (24 April, 2022)

Zero Shadow Day is a phenomenon which occurs twice a year when the sun is directly
overhead at each latitude in the tropics. IMSc organized a public event on Elliot’s Beach,
Besant Nagar on 24 April (ZSD in Chennai) for the public to understand and observe the
phenomena.

The poster for ZSD:
https://www.imsc.res.in/outreach/resources/ZSD poster.pdf
The event was also covered by the NDTV:
https://youtu.be/LZatszZRn3wA

Organizers: Manikandan Sambavasivan and Varuni P
Foldscope workshop (Madurai): (05-06 May, 2022)

A Foldscope (https://foldscope.com/) is an optical microscope that can be assembled from
simple components: a sheet of paper and a lens (magnification 140X). Foldscopes are
distributed by Foldscope Instruments. which aims to make science accessible to all. We
conducted a two day Foldscope training workshop for teachers (32) and middle school
students (85+) from Government schools in and around Madurai. Over the course of
the workshop, participants assembled and used Foldscopes to observe, document and
study microscopic objects around them. This workshop highlighted observation and
documentation of plant related materials including pollen, stomata, other stem & leaf
structures.

Organizers: Manikandan Sambavasivan, Mo. Pandiarajan (Thulir Science Centre) and
Varuni P.

Vigyan Pratibha Teachers Workshop (Tamil): (16-20 August, 2022)

IMSc organized a 3-day local 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 31 teachers from mainly from Tamil Nadu
government schools in and around Chennai. The program also included the release of the
bilingual (English and Tamil) version of the Vigyan Pratibha Class 8 Teachers booklet.
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U‘L%mm Puatibba Teachers W%ﬁw} [Tamif]

The Institute of Mathematical Sciences, 10-08-2022 to 12-08-2022

SHTATSTa; & AT, Afrde ASTRIa, ao0n O, TH. fa4=T 9ad; 330 HHR (3MS3MTScTH),
3TS.%. A dffdeiad @RAR O SR TR &%), SR, IHoH (@a-gd STsuHTa],
3ot Dt fayfaermer), Afddhe TarlRraw, garsh &, &. orvaw (EaEiTes), SURT RIS
(ST STt JWTF BHicter), TFU G, THIGTHUE JavTel (T & I SHETd= P forg Ao TRI)

fqavur: https://www.imsc.res.in/outreach/vpchennai/TWChTam2022.html
fagm wfawr Rigre sri=meT (3/5H): (21-23 3T, 2022)

AMETATT 7 3radi-gud! & SHEl & s A7 iR | § ufayT &1 fFAeR & o YRd TWHR
& DHTAHH A UfaHT SR H & fog 5 feadta &=t Rieres wri=men &1 smare foar | sri=mer
¥ ferft &7 F Hoita BRIt (@Bt 3R SuAdh) F 39 et ¥ 4 foran| wrfeeH F ARER
O SiR Uit &, o= &1 A e o

SIS o, T.T9aH, Hilha- GaTRIaH, IS0t O, TH. fayATy aodT: MTaidT dre (Rieffda),
3ifefd FReMR (CEEITEs), 3 99 (CISMSUHmSR-T), 30 HHR (3MSMSCITH), Fa-re
B T, 3R, IO ( JaTHgT SATSTHETT, 3oy Ut fayfaemea), 3. St (@diew),
HiOrh e TaTRa, garsh df, Gl 3R (TEeeys), AT ITqe (&0 Uge), JURT GRRISH
(&) St IwTg Bicror, aooft o

fdaROr: https://www.imsc.res.in/outreach/vpchennai/TWChEng2022.html

aIfte ufaded iR aar &1 a1 wifard faavor
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Figure 2.15: Vigyan Pratibha Teachers Workshop (Tamil): (16-20 August, 2022)

Organizers: K. N. Raghavan, Manikandan Sambavasivan, Varuni P, S. Viswanath Speakers:
Arun Kumar (IITM), I. K. Lenin Tamilkovan (Periyar Science and Technology Centre), R.
Ramanujam (rtd IMSc, Azim Premji University), Manikandan Sambasivam, Subashri V, K.
Subramaniam (HBCSE), Uthra Dorairajan (D G Vaishnav College), Varuni P, Gummdigampatti
Youvaraj (Ramanujan Institute for Advanced Study in Mathematics)

Details: https://www.imsc.res.in/outreach/vpchennai/TWChTam2022.html
Vigyan Pratibha Teachers Workshop (English): (21-23 August, 2022)

IMSc organized a 5-day 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. The program included a trip to the Periyar Science and
Technology Centre, Chennai

Organizers: K. N. Raghavan, Manikandan Sambavasivan, Varuni P, S. Viswanath

Speakers: Aaloka Kanhere (educationalist), Adithi Muralidhar (HBCSE), Anand Vaidya
(TIFR-H), Arun Kumar (IITM), Vadnala Rakesh Netha, R. Ramanujam (rtd IMSc, Azim Premji
University), T. Rukmani (KVS), Manikandan Sambasivam,Subashri V, Sulochana R (HBCSE),
Sushma Rawool (Educational Initiatives), Uthra Dorairajan (D G Vaishnav College), Varuni P.

Details: https://www.imsc.res.in/outreach/vpchennai/TWChEng2022.html
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o ufaur &dt wpa &1 SRT: 3FRa 2022 |

R Ul SRIeH Sifadl-cud! & B & &g IR SIR T/ & UferdT b fadbRid o & g
HRA PR &1 U6 HADHH ¢ HRHH T ¥U ¥ 9t TR & a9id! & Iy aRier! J
famm 3TR TIfIT & Rierep! gRT TR @t 18 AT gy (Wag) & 9 H IAET ST § o B
1 S(Taiip, fIzevur, Agayul 99 oiR Ifes e &1 ufcharell ¥ uRfad e o1 39 tag o
BE HRTFSD 3R e ey iHd € w1 IuanT e ot Hemei & ¥ & aror T s
3R TaTaH HRA & ol Ueh I & =0 § IR Iovd ¢ | 32 YU a9 & forg, g0 Rieret
D T BT & 1Y T SN BRA H HGE HR P fod A ol T GRT PR IR &

faaror: https://www.imsc.res.in/outreach/vpchennai/schoolvisits.html

fagm= ufaum Rrere srfwnar eseiee fayfaemea: (21-23 RidR, 2022)

STSTHTIR 7 T3 d-cqdl & ST & s fag MR 1ord H wfarvt &1 fFAaRA & fag YR WReR
& HRIHH fagm ufaw srfes & fou 3 feafia aefta Rige eriRmar &1 98-smieH Bl
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Vigyan Pratibha KV school visits : August 2022 onwards

The Vigyan Pratibha program is a Government of India program to nurture talent in Science
and Mathematics among VIII - X students. The program is carried out mainly in the form of
” Learning Units” (LUs) prepared by science and mathematics educators in partnership with
scientists from various institutions which expose students to the processes of observation,
analysis, critical thinking and collective learning. These LUs consist of student worksheets
and teacher notes which teachers can use as a resource to plan and conduct sessions in their
classrooms. To facilitate this, we have been visiting various KVs to help teachers conduct
sessions with their students.

Details: https://www.imsc.res.in/outreach/vpchennai/schoolvisits.html
Vigyan Pratibha Teachers Workshop @University of Calicut: (21-23 September, 2022)

IMSc co-organized a 3-day 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 co-organized and hosted by the Department of Mathematics,
University of Calicut, Malappuram, Kerala. The workshop was attended by 41 teachers from
KVs (Ernakulam region) and local government schools. The program included a trip to the
Botanical garden in the University of Calicut.

Organizers: K. N. Raghavan, Manikandan Sambavasivan, Prasad T (UoC), Anil Kumar (UoC),
Varuni P, S. Viswanath

Speakers: Anand Vaidya (TIFR-H), Jayasree S (HBCSE), Manikandan Sambasivam, Manish
Jaiswal (TIFR-H), Sarath Sasi (II'T Palakkad), Varuni P.

Details: https://www.imsc.res.in/outreach/vpchennai/TWKer2022.html
Foundations Program for MSc students: (11-29 September, 2022)

A research foundations program for MSc students in Mathematics was conducted. The goal of
the program was to strengthen foundations and provide research exposure to the participants. It
was attended by 52 students (47 University of Madras, 5 Patrician College of Arts and Science).
The program consisted of lectures and tutorial sessions.

Organizers: Velmurugan S, K. N. Raghavan

Speakers: Amri, Anirban, Aryan, Abhirup, Arun Kumar (IIT Madras faculty), Dhananjaya,
Jayakumar, Manav, Manikandan, Mithun, Praveen (IISER Mohali), Soumyadip, Sathish,
Selvakumar, Srini, Subhankar, Sushant

Facets 2022: (29 & 30 September, 2022)

Facetsis the Institutes’s outreach program foradvanced undergraduate and postgraduate students
of mathematics. This 2 day program is intended for mathematics students to interact with
professional mathematicians working in research. Topics of lectures ranged from mathematical
applications to linguistics to cartography. This year, over 120 students attended this program.

Organizer: Sushmita V, Varuni P.
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Speakers: C. Aiswarya (CMI), Anup Dixit, Kripa Gowrishankar (Azim Premji University), Pinaki
Chaudhuri, K. N. Raghavan, Srikumar K. Subramanian (Krea University), Vijay Ravikumar.

Details: https://www.imsc.res.in/outreach/facets2022/
Vigyan Pratibha Regional Workshop (KVS & JNV): (10-13 January, 2023)

IMSc organized a 4-day follow up workshop for teachers in 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 35 teachers from central government schools (KVs
and JNVs) from the southern region.

Organizers: K. N. Raghavan, Manikandan Sambavasivan, Varuni P, S. Viswanath
Details/photos: https://www.imsc.res.in/outreach/vpchennai/TWChEng2023.html
Teacher’s Enrichment Workshop: (23-28 January, 2023)

Workshop for mathematics teachers of Engineering colleges focusing on Linear algebra and
discrete mathematics.

Organizers: Amritanshu Prasad, K. Srinivas
Darwin Day: (12 February, 2023)

To mark Darwin Day, the birth anniversary of Charles Darwin, IMSc and TNSF volunteers
organised a with public event at Elliots Beach (Chennai) to raise awareness among students,
teachers and the general public about the topic of Evolution and Natural Selection.

Details/photos: https://www.imsc.res.in/outreach/DD2023/
Science at the Sabha (19 February, 2023)

Science at the Sabha 2023” was conducted on Sunday, 19 February, 4:00-7:30 pm at The Music
Academy (TTK 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 6th edition of this flagship event conducted in
February of each year at this venue. 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:

- Black holes through different windows by Parameswaran Ajith, International Centre
for Theoretical Sciences, Bengaluru.

- Ayurveda and modern medicine: the beginning of a molecular conversation by Mitali
Mukerji, Indian Institute of Technology Jodhpur.

- The Quest for Automating Mathematics by Siddhartha Gadgil, Indian
Institute of Science, Bangalore.

- Carnatic Music Processing: A Culture Specific Approach by Hema A Murthy, Indian
Institute of Technology Madras.
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There was also a poster series exhibited in the foyer describing research work from various
IMSc members.

https://www.imsc.res.in/triveni/2023/

Figure 2.16: Speakers : Science at the Sabha, 19 February, 2023

Vanavil Mandram IMSc visit: (21 March 2023)

150 students (Class 6 to 8) from various parts of Tamil Nadu visited IMSc as part of Vaanavil
Mandram, an initiative by the TN School Education Department.

Speakers: Disha Kuzhively, G Arun Kumar (II'TM) and IMSc volunteers
Organizers: Amritanshu Prasad, Disha Kuzhively, Manikandan Sambasivam, Varuni P.

Details photos: https://www.imsc.res.in/outreach/VM2023/
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2.11 Visitors from other Institutions

THE INSTITUTE OF MATHEMATICAL SCIENCES

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.

FACULTY VISITORS

Nihar Ranjan Sahoo

09.04.22 - 13.04.22

Shandong Univ. China

R. Venkatesh

19.04.22 - 22.04.22

IISc, Bengaluru

Jean Marc Deshovillers

08.05.22

Univ. Of Berdeaux, France

N.D. Hari Dass

10.04.22 - 14.05.22

IMSc Retired Faculty

Subhro Bhattacharjee

03.05.22 - 05.05.22

ICTS, TIFR, Bengaluru

R. Venkatesh

02.05.22 - 06.05.22

IISc, Bengaluru

Kabir Ramola

18.05.22 - 28.05.22

TIFR, Hyderabad

Rahul Srivastava 24.05.22 - 31.05.22 IISER Bhopal

Suvam Mukherjee 30.05.22 - 05.06.22 Girls College Kolkata
A.P. Balachandran 08.06.22 - 05.09.22 Syracuse Univ. Newyork
Rahul Srivastava 11.06.22 - 14.06.22 IISER Bhopal
Sivakumar 06.06.22 - 15.06.22 Univ. Of Hyderabad
Sudhansu Sekhar Rout 14.06.22 - 24.06.22 IMA, Odisha

Sourav Mitra 07.06.22 - 09.07.22 Surendranath Collge, Kolkata
Nitin Saourabh 01.06.22 - 08.07.22 IIT, Hyderabad

Sujoy Kumar Bhore 29.06.22 - 30.06.22 IISER Bhopal

Ashutosh Rai 21.06.22 - 06.07.22 IIT, Delhi

Vishwas V 29.06.22 - 02.07.22 IIT, Palakkad

Sreejith A.V 22.06.22 - 03.07.22 IIT, Goa

Aravinda S 14.07.22 - 18.07.22 IIT, Tirupathi

Ranjan Krishna

14.07.22 - 17.07.22

IIT, Tirupathi

Bruno Kahn 01.08.22 - 22.08.22 CNES
Marc Bourdon 30.07.22 - 05.08.22 France
Gowtami Bhowmik 30.07.22 - 05.08.22 France

Travis Scmmshaw

24.07.22 - 28.07.22

Sage Days Conference

Martin Rubey

24.07.22 - 28.07.22

Sage Days Conference

Eric Marberg

24.07.22 - 31.07.22

Sage Days Conference

Srinivas Raghavendran

01.08.22 - 03.08.22

National Univ. Ireland

K. Ragavendran

20.03.22 - 17.10.22

Kalasalingam University

Roy Joshua

02.08.22 - 03.08.22

OHIO State Univ. USA

Anuja Jakhar

15.07.22 - 28.07.22

IIT, Bhilai

Sumilan Banerjee

27.07.22 - 30.07.22

IISc, Bengaluru
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Mohan Swaminathan

24.07.22 - 30.07.22

Stanbridge Univ. USA

Shailesh Chandra Sekharan

11.08.22 - 13.08.22

Duke Univ. USA

K.V.S. Shiv Chaitanya

16.08.22 - 20.08.22

BITS Pilani

Shamik Gupta 05.08.22 - 09.08.22 TIFR, Mumbai

R. Venkatesh 01.08.22 - 06.08.22 IISc, Bengaluru
Krishnendu Sengupta 10.08.22 - 12.08.22 JACS, Kolkata
Deshovillers Jean Marc 28.08.22 - 03.10.22 France

Biswajyoti Saha 11.08.22 - 21.08.22 IIT, Delhi

Ekaka Saha 11.08.22 - 21.08.22 IIT, Delhi

Antonio Gonzalez 04.09.22 - 08.09.22 Arroyo

Kuber Bhainsa 24.08.22 - 24.08.22 BARC

Shanta Laishram 13.09.22 - 18.09.22 ISI, New Delhi

Manish Dev Shriondi 21.09.22 - 22.09.22 Central Univ. Rajasthan
Swarup Floria 01.10.22 - 10.10.22 Univ. Of Calcutta
Asweel Ahmed A Jaleel 04.10.22 - 05.10.22 Sadakathullah Collage Tirunelveli

Debasish Banerjee

29.08.22 - 31.08.22

SINP Kolkata

Raju Venugopalan 12.09.22 - 15.09.22 Brookaven National Cab USA
N. Sukumar 19.09.22 - 31.10.22 Shiv Nadar Univ.
Rusa Mandal 23.09.22 - 25.09.22 IIT, Gandhinagar

Lawqueen Kanesh

01.10.22 - 11.10.22

IIT, Jodhpur

Archinshman Raju

12.10.22 - 13.10.22

NCBS, TIFR

Abhinav Saket

29.10.22 - 31.10.22

Samastipur College, Bihar

Jayanta Kumar Bhattacharjee

25.10.22 - 29.10.22

A. Sankaranarayanan

16.11.22 - 19.11.22

Univ. Of Hyderabad

Oliveire Ramare 04.12.22 - 10.12.22 Behrampur

Rahul Srivastava 13.11.22 - 28.11.22 IISER Bhopal

Fabio Finelli 11.12.22 - 24.12.22 Italy

Olaf Beyersdorft 11.12.22 - 23.12.22 ES. University Jena, Germany

Parimala Raman

01.11.22 - 31.12.22

Emory University

Deileep Jatkar

08.11.22 - 30.11.22

HRI, Allahabad

Prasad V.V

14.11.22 - 02.12.22

Cochin University

M. Sivakumar

21.11.22 - 04.12.22

Univ. Of Hyderabad

Ranjan Laha 01.12.22 - 03.12.22 IISc, Bengaluru

Asweel Ahmed A Jaleel 07.12.22 - 09.12.22 Sadakathullah Tirunelveli College,
Manoj kumar Yadav 08.12.22 - 11.12.22 HRI

Siddhartha Sarkar 12.12.22 - 19.12.22 I1Sc, Bengaluru

Ashutosh Rai 15.12.22 - 21.12.22 IIT, Delhi

Urjjarani Patel 20.12.22 - 31.12.22 BITS Pilani
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AT BRI 13.12.22 - 11.01.23 | 3TE3MTZST, SHYYR
CERERERR 05.01.23 - 09.01.23 |Gl fayfaemea
GICRE 24.01.23 - 25.01.23 | 3MZHICITY, TIMRUHSR, SIS
fayr 06.01.23 - 10.01.23 | 335, UAdHS
S AT Senfaer 10.02.23 - 14.02.23 | Sre! [ayfaemed
sfas Rt 01.02.23 - 30.04.23 | IREM fayfdeerd
fufver R 20.02.23 - 26.02.23 | IR [qyfaeed URds
fopfgra= fRge 11.02.23 - 17.02.23 | dicthes giHaRict st
DIGERIER=EE] 15.03.23 - 16.03.23 | 3{Mep fayfaene
&.41.u9. e 9d 27.02.23 - 03.03.23 |focy o, §ermeme
fieR Y 5 T-A9 | 06.03.23 - 06.03.23 | TSRS, TINRIS
wee U 19.02.23 - 22.02.23 | 3MT33MT5CY, §arIElg
THTT GYFIR 23.02.23 - 23.02.23 | HRRICY fayfaemaa
dh e RMoie 18.02.23 - 23.02.23 | MRS, ST
CEIRIGE 27.02.23-01.03.23 | 3MTS3MZUASSR fea-aqxd
TR Aes 02.03.23 - 10.03.23 | UREM fayfaeme™
EREEEE] 05.03.23 - 07.03.23 | 3TZ3ATRCl, YR
QR UG o 06.3.23-08.03.23 | THUILY, STeH fayfaemer, 75 faeat
NIERERI 12.03.23 - 14.03.23 | 3R3MR3MS
NEEEEIN 12.03.23 - 14.03.23 | Ao ORIM
. AR gfd 08.03.23 - 10.03.23 |l fayfaeme
URe Slaexe JNgd

T aehadl 03.04.22 - 10.04.22 | 3SUHSNTS DDAl
faysita IR 19.04.22 - 27.04.22 | R fayfaenem, Uidis
3{&ran Gdt IGCAR
AR gol 25.04.22 - 03.05.22 | 3fTg3Mscl faeelt
3fegd Aoy T 11.05.22 - 15.05.22 | 329 fayfasrrery, g

e et i S 1 v i frer
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Sudhir Kumar Pujahari 23.12.22 - 31.12.22 NISER
Diptimoy Ghosh 27.12.22 - 29.12.22 IISER Pune
Goutam Bhattacharya 28.12.22 - 03.01.23 SIMP

Subir Sachdev 15.01.23 - 16.01.23 Harvard Univ.
A.P. Balachandran 01.01.23 - 30.04.23 Syracuse University
Chanda Singh Dalawat 15.01.23 - 22.01.23 HRI

Narayan Rana 11.11.22 - 19.11.22 II'T, Kanpur
Ditarka Das 06.12.22 - 09.12.22 IIT, Kanpur
Stayanarayanan 10.01.23 - 14.01.23

Mukhopadhyay

Nirmalya Kajuri 03.01.23 - 15.01.23 IIT, Mandi

Lawqueen Kanesh

13.12.22-11.01.23

IIT, Jodhpur

Biswaranjan Behera

05.01.23 - 09.01.23

Univ. Of Florida

Sthitadhi Royh

24.01.23 - 25.01.23

ICTS, TIFR, Bengaluru

Vishwas V

06.01.23 - 10.01.23

IIT, Palakkad

Jean Marc Deshovillers

10.02.23 - 14.02.23

Univ. of Bordeaux

David Sinnou

01.02.23 - 30.04.23

Sorbonne University

Spyridon Sypsas

20.02.23 - 26.02.23

Chulalongkom Univ. Thailand

Christian Schmidt

11.02.23 - 17.02.23

Bielefeld Univ. Germany

Gautam I Menon

15.03.23 - 16.03.23

Ashoka University

K.V.S. Shiv Chaitanya

27.02.23 - 03.03.23

BITS Pilani, Hyderabad

Shreedhar Bhomidi Sai So-
man

06.03.23 - 06.03.23

HRI, Prayagraj

Fahad Panolan 19.02.23 - 22.02.23 IIT, Hyderabad
Murugappan Muthukumar | 23.02.23 - 23.02.23 Univ. Of Massachusetts
Venkatesh Rajendran 18.02.23 - 23.02.23 I1Sc, Bengaluru

Viji Thomas 27.02.23 - 01.03.23 IISER Thiruvanandhapuram

Ariane Mezard

02.03.23 - 10.03.23

Sorbonne University

Malay Banerjee 05.03.23 - 07.03.23 IIT, Kanpur
Sankar Prasad Das 06.3.23 - 08.03.23 SPS, JN University, New Delhi
Shovan Dutta 12.03.23 - 14.03.23 RRI

Rajendra Kumar

12.03.23 - 14.03.23

Weizmann Institute

V. Kumar Murty

08.03.23 - 10.03.23

Univ. Of Toronto

POST DOCTORAL VISITORS
Sayan Chakraborty 03.04.22 - 10.04.22 ISI Kolkatta
Biswajit Karmakar 19.04.22 - 27.04.22 Univ. Of Sileria, Poland
Akshaya Devi IGCAR
Ashutosh Dubey 25.04.22 - 03.05.22 IIT Delhi
Abdul Majith N 11.05.22 - 15.05.22 Univ. Of Rennes, France
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HIH! 7RIS 09.05.22 Tasut

et TRe 18.05.22 TSTAY, Y4

JAY Riper 01.06.22 - 01.09.22 | 3STATI

BiSICAIREACICE 20.05.22 - 15.06.22 | 3MZIATRTITIHR SREHYR

EERIRINIIE 23.06.22 - 25.06.22 | &4 TRT fayfaemea

A &l 13.06.22 - 21.06.22 | TSI CIMUBHR

aaie Hed 16.06.22 - 22.06.22 |dRfA® fayfaemaa

Tiig Rig pRmama 12.06.22 - 26.06.22 | SMS3MSTTT IS

3B UHT TINTA 15.07.22 - 14.10.22 |99 9=IM

a9 Rz 01.06.22 - 01.09.22 | 3MSTHTTH UISiuh

fade 3T 01.08.22 - 31.12.22 | URE-Sldex, TSTATTHT

S{YTd Fesit 17.07.22 - 20.07.22 |URC-SIP

SIS $g 28.08.22 - 30.08.22 | IS

BEREIReR 27.08.22 - 30.08.22 |TIOId BTA=Th Pg

3T Ut 08.08.22 - 31.08.22 | 3MTg3MMsUTZ3R, TrATH

B AdT ST 01.08.22 - 16.08.22 | 3MSUHTTH

U ifd ard 17.08.22 - 20.08.22 | SIUITH. o<l fayfamerd

IR TG 05.09.22 - 04.12.22 | MSTHTTH

ST ATERTSA 01.09.22 - 30.11.22 | HaN fayfaemad

Tiig Rig HRara 07.08.22 - 15.09.22 | 3MZIATRTI 4TS

3ot qa 03.09.22 - 09.09.22 | 3MISTSTIIT SIS

g Forara 05.09.22 - 13.09.22 |gMaRIcl 3t gea dfeorad

3TAID DI 18.08.22 - 26.08.22 | Tacd TNYHdl

37TUT R 01.08.22 - 31.08.22 | 3MSUHTHH

fag avg 01.08.22 - 31.10.22 | 3MSUHTTH

TH &l 01.08.22 - 29.09.22 | 3MSUHTTH

SISGIRCIN 01.07.22 - 30.09.22 | ARTHTI!

Hie] it 15.11.22 - 16.11.22 | Haldbal [ayfdererd

It Aifeld 21.11.22 -24.11.22 | T3S

fteR Ot TR™UE 21.11.22 - 28.11.22 | 333! arFg

39 O TreT 03.12.22 - 13.12.22 | 3533 UTS3R HIUTA

g G TSR 07.12.22 - 06.03.22 | 3MSTATI

& SATHT 01.2.22- 280222 | 3TSUHTI

STHTT Thadf 02.12.22 - 02.12.22 | Iwaren fayfaene

DIECEGE] 02.12.22 - 31.01.23 | oRTH® MYl ARSI ITT, STHA!

Tehed JNYTGUME AT [22.01.23 - 24.01.23 | AltSdl, Wied

Torg gl 18.01.23 - 20.01.23 | qr3ymeA fayfaeea

REREI 22.01.23 - 24.01.23 | ITQn fayfaerey, Wied
i uRRgH e da o1 Qe TR Rraeor
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Maguni Mahakhud 09.05.22 HEP

Saudamini Nayak 18.05.22 IMA, Bhubaneswar
Samapan Sikdar 01.06.22 - 01.09.22 IMSc

C.G. Karthick Babu 20.05.22 - 15.06.22 IISER Berhampur
Ranjani Seshadri 23.06.22 - 25.06.22 Bengurion Univ.
Suman Dutta 13.06.22 - 21.06.22 ICTS TIFR
Dipanjan Mandal 16.06.22 - 22.06.22 Univ. Of Warwick
Mrigendra Singh Kushwala | 12.06.22 - 26.06.22 I1Sc Bengaluru

Arkaprabha Ghosal 15.07.22 - 14.10.22 Bose Institute
Samapan Sikdar 01.06.22 - 01.09.22 IMSc PDF
Vivek Ananth RP 01.08.22 - 31.12.22 Post-Doc, IMSc
Abhranil Chatterjee 17.07.22 - 20.07.22 Post-Doc
Debanjana Kundu 28.08.22 - 30.08.22 Canada

Yajnaseni Dutta

27.08.22 - 30.08.22

Hausdorff Centre for Maths

Amrutha P 08.08.22 - 31.08.22 IISER, TVM

Rakesh Netha Vadnala 01.08.22 - 16.08.22 IMSc

Mrinal Kanti Pal 17.08.22 - 20.08.22 DPM. Univ. Of Calcutta
Sabiar Shaikh 05.09.22 - 04.12.22 IMSc

Roja Nadarajan 01.09.22 - 30.11.22 Univ. Of Madras
Mrigendra Singh Kushwala | 07.08.22 - 15.09.22 IISc Bengaluru
Arkajyoti Manna 03.09.22 - 09.09.22 I1Sc Bengaluru

Ravi Kunjwal

05.09.22 - 13.09.22

Univ. De budellos Belgium

Aaloka Kanhere 18.08.22 - 26.08.22 Freelance Researcher

Aparna Sankar 01.08.22 - 31.08.22 IMSc

Vinay Vaibhav 01.08.22 - 31.10.22 IMSc

Semanti Dutta 01.08.22 - 29.09.22 IMSc

Susmita Ghosh 01.07.22 - 30.09.22 IMSc

Minlu Nandi 15.11.22 - 16.11.22 Univ. Of Calcutta

Sabyasachi Maulik 21.11.22 - 24.11.22 SINP

Sridhar P. Narayanan 21.11.22 - 28.11.22 IIT Bombay

Arnab Priya Saha 03.12.22 - 13.12.22 IISER Bhopal

Mohammed Shabbir 07.12.22 - 06.03.22 IMSc

K. Balamurugan 01.2.22 - 28.02.22 IMSc

Debmalya Chakraborty 02.12.22 - 02.12.22 Uppsala University

Gourav Rattan 02.12.22 - 31.01.23 Scientific Researcher RWTH,
Germany

Sankalp Radhakrishnan 22.01.23 - 24.01.23 Nordita, Sweden

Nambial

Mritunjay Verma 18.01.23 - 20.01.23 Univ. Of Southampton

Tanay Nag 22.01.23 - 24.01.23 Uppsala University, Sweden
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ST Tghad! 08.01.23 - 12.01.23 | =gdleh I fayfaerTerd

faysid ashadl LRV EENE]

PREZCEEI 20.11.22 - 26.11.22 | 3RS ATRIC!

PRI 20.01.23 - 27.01.23 | 3SIATRTI, §TTq®

IH WHR HgH™ 23.01.23-27.01.23 | R, Uicis

3ffoira fism 23.01.23 -27.01.23 | dio/H SoR13d

fe=m yrfean 18.01.23-21.01.23 | fhIRYhT TGRIM, SToild

Y& ad 27.01.23 -31.01.23 |9RdI fayfdened, dics

CENCRINRIE 23.01.23 - 25.01.23 | ®IiaA fayfaeme™

ifqe O s 14.01.23 - 17.01.23 | HISUW, MRUHS, 34, Ui

I 16.01.23 - 24.01.23 | gCHGIeCYl B, STHA!

Hifd 99 13.02.23 - 17.02.23 | Rd A=ma giaRict eifan

ST AUTHOA 05.02.23 - 18.02.23 | CI3MESUH3MR

A &l 23.01.23 - 27.01.23 | 3MZHICIUY CIATETHSR

e 01.03.23 - 04.03.23 | fayfaenaa

3T gy 07.03.23 - 11.03.23 | SiHgd fayfaemaa

Rd gg 05.03.23 - 09.03.23 | <faH3M, SoRZA

Sidee NI

g 3T GRHE 05.06.22 - 08.06.22 | Siciiedr gfRaRId, guay

I Hed 01.06.22 - 30.06.22 | 33y, faeett

R ST 17.06.22 - 31.07.22 | TASMSUHZSMR, YA

EEIEIESD 19.06.22 - 19.07.22 | gexrale fayfaemed

fi-ier T ot 19.06.22 - 19.07.22 | gexIale fayfaeme™

fig Trg. 01.06.22 - 30.06.22 | 3MR3MTCt, 7T

fefd pwH 03.06.22 - 03.07.22 | 3E3MSTIS IR, HiuTd

feelld AR 8IS 01.07.22 - 28.07.22 | 3MTS3MZUAZIR, SREHYR

G IS digah 12.08.22 - 12.0822 | dl3fmEel

TS W gold 02.08.22 - 07.08.22 | 3SIATRTI, §TTq®

3T el 04.08.22 - 06.08.22 | 3RIR3ATS

3IA 22.08.22 - 23.08.22 |CIMRUHIIR

ICRINEKT 16.08.22 - 21.08.22 | g[aRict dicS da

feear sprard 09.07.22 - 16.07.23 | 3z3(TRel, faeatt

AT TIH 10.10.22 - 16.10.22 | STTIHITTHIAR, SIS

At Rifga 01.11.22 - 30.04.23 | &7 fayf=mer

gRIid A1ed 141122 -28.11.22 | JTSIMRUIRSHR, HATdA

e & 14.11.22 - 28.11.22 | MRIATRUIZIR, HIUTA

e AR 08.11.22 - 20.11.22 | UASR3ATR, IAGIEIG

ATl ded theld 11.12.22 - 23.12.22 | RreR gfAafict, S o=t
e et i S 1 v i frer
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Amlan chakraborty

08.01.23 - 12.01.23

State Univ. Of New york

Biswajit Chakraborty

Ramakrishna Mission

Pulak Banerjee

20.11.22 - 26.11.22

IIT Guwahati

Prashanth Ramar

20.01.23 - 27.01.23

IISc, Bengaluru

Some Sarkar Bhattacharya

23.01.23 - 27.01.23

CT QT, Poland

Arijit Misra 23.01.23 - 27.01.23 Weizmann Israel

Disha Bhatia 18.01.23 - 21.01.23 Institute of Fisica, Brasil
Chandar Datta 27.01.23 - 31.01.23 Univ. Of Warsaw, Poland
Badri Vishal Panday 23.01.23 - 25.01.23 Univ. Of Cologne

Souvik Priyam Adhya 14.01.23 - 17.01.23 PDE, IF], Rev, Poland
Tanmay Mitra 16.01.23 - 24.01.23 Helmholtz centre, Germany
Soumyakanti Bose 13.02.23 - 17.02.23 Seoul National Univ. Korea
Archana Radhakrishnan 05.02.23 - 18.02.23 TIFR

Suman Dutta 23.01.23 - 27.01.23 ICTS TIFR

Abhinandan 01.03.23 - 04.03.23 Univ. Of Tokyo

Archan mukhopadhyay 07.03.23 - 11.03.23 Univ. Of Birmingham

Gaurav Sood

05.03.23 - 09.03.23

Technion, Israel

DOCTORAL VISITORS

Yash Uday Deshmukh

05.06.22 - 08.06.22

Columbia Univ, USA

Soumen Mandal

01.06.22 - 30.06.22

IIT, Delhi

Susobhan Bandopadhyay

17.06.22 - 31.07.22

NISER, Bhubaneswar

Devichandrika

19.06.22 - 19.07.22

Univ. Of Hyderabad

Sreenanda S.B

19.06.22 - 19.07.22

Univ. Of Hyderabad

Prince Mathew

01.06.22 - 30.06.22

IIT, Goa

Aditi Krishnan 03.06.22 - 03.07.22 IISER, Bhopal

Dilip Kumar Sahoj 01.07.22 - 28.07.22 IISER, Berhampur
Shraddha Ramdas Bndekar | 12.08.22 - 12.08.22 VIT

MD Irfan Habib 02.08.22 - 07.08.22 IISc, Bengaluru

Ion Santra 04.08.22 - 06.08.22 RRI

Anupam Ray 22.08.22 - 23.08.22 TIFR

Bishal Deb 16.08.22 - 21.08.22 Univ. Colloge London
Divya Aggarwal 09.07.22 - 16.07.23 IIT, Delhi

Amrutha A.S 10.10.22 - 16.10.22 JNCASR, Bengaluru
Nidhi Purohit 01.11.22 - 30.04.23 Univ. Of Bergen
Sushant Yadav 14.11.22 - 28.11.22 IISER, Bhopal
Aditya Batra 14.11.22 - 28.11.22 IISER, Bhopal

Sachin Gnover

08.11.22 - 20.11.22

HRI, Allahabad

Marlene Grundel Friendrich

11.12.22 - 23.12.22

Schiller Univ, Jena Germany
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CESIGEER 23.01.23-22.02.23 | 3ME3MUl, YasR

o ashadl 13.12.22 - 14.12.22 | TA3Ee, Uigw &ma

G SGIaTeTd 15.12.22 - 21.12.22 | TASMEUHESR

T TaTRIAR Toafd 16.01.23 - 21.01.23 | 3MS3ATSC!, gaxIala

oy urd 16.01.23 - 19.0123 | STSUHSATS DIcbIdl

R R 21.01.23 - 24.01.23 | ifd®! Ay, Siaswrd fayfdaed

gUIEIT DR 30.01.23 - 31.03.23 | Uold gHaRic! deiTe

PN & 01.02.23 - 28.02.23 | TASR3ATS, IATGIEG

Ay g 10.12.22 - 06.05.23 | §¥I fayfa=rem, Aid

TR-Slqeve B ANIH

TR JRATHT 09.05.22 TS 3MRCl, MR

BRIESIN 09.05.22 TS 3R, MR

3& T 06.06.22 - 30.11.22 | UITHSIl BlciS, HIAER

Ut HiorieH 06.06.22 - 30.11.22 | UITHSIl BlciS, HIAER

g fasrRT™aH 01.07.22 - 31.12.22 | UTUTS! Picisl, B

foTe] 3R 08.07.22 - 26.05.23 | 3MZATRTIRSIR, fa=ufa

FCATYT 3R 09.07.22 - 31.07.22 | GA3MTECT, I3IbAT

b2 HAR 15.07.22 - 31.12.22 | H41 fayfaerea

gt T 9N 15.07.22 - 141022 | TS IMRUIRSR, fo=afd

o $g 02.07.22 - 02.11.22 | 3R3MTSUAZ IR, SREHTR

o Ty 25.07.22 -31.12.22 | focy fuart

R alférd 28.07.22 - 28.10.22 | MTS3MZUARSIR, HIUTA

HIeas] ured 28.07.22 - 29.07.22 | IRfuHdl, §arETG

Xl Rt 24.07.22 - 30.07.22

NEANKRNER 24.07.22 - 28.07.22

forars Aot 23.07.22 - 30.07.22

MiNd g 01.08.22 - 31.12.22 | 3fSitg UHsita fayfa=merd

M GRINCEISIE] 24.07.22 -31.01.23 | UIUHSIl Pictol, HIATCR

o RS $AR 16.08.22 - 15.10.22 | 3TE3MZUASIR, fa=ufd

PERIDEI] 11.07.22 - 05.07.22 | 3TE3MFUASIR, oI

o gy 21.09.22 - 22.09.22 | TSUHTI

T, HN AIgH dal 08.01.23 - 09.01.23 | 3TN G(HARIC JUIT

PERIDEI] 05.01.23 - 04.02.23 | 3MZIMRUIZSAR, JUI

IR FHR St 12.12.22 - 30.06.23 | 34T fayfa=mea

3R, PaATd" 06.12.22 - 06.01.23 | TA3MRCT, IASIHAT

et o 06.01.23 - 30.06.23 | XA

&g at 20.02.23 - 30.09.23 | UTUTSH Hicre, HIYALI
e et i S 1 v i frer
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Biswajit Das

23.01.23 - 22.02.23

IOP, Bhubaneswar

Priya Chakraborty 13.12.22 - 14.12.22 NIT, WestBengal

Susobhan Bandopadhyay 15.12.22 - 21.12.22 NISER

Soni Dayashankar Prajapati | 16.01.23 - 21.01.23 IIT, Hyderabad

Suvam Pal 16.01.23 - 19.01.23 IST Kolkata

Reshmi Roy 21.01.23 - 24.01.23 Dept of Physics, Unit of Kolkata

Sumandeep kaur

30.01.23 - 31.03.23

Punjab Univ. Chandigarh

Krishnarjun K

01.02.23 - 28.02.23

HRI, Allahabad

Madhumita Kundu 10.12.22 - 06.05.23 Univ. Of Bergen, Norway
NON-DOCTORAL STUDENT VISITORS

Gaurav Viramgami 09.05.22 IIT, Gandhinagar

Yash More 09.05.22 IIT, Gandhinagar

Akshaya L 06.06.22 - 30.11.22 PSG College, Coimbatore

Subhasri Manigandan 06.06.22 - 30.11.22 PSG College, Coimbatore

Sudharsan Vijayaraghavan

01.07.22 - 31.12.22

PSG College, Coimbatore

Jishnu R

08.07.22 - 26.05.23

IISER, Tirupati

Kundanathan R

09.07.22 - 31.07.22

NIT, Rourkela

Kishan Kumar

15.07.22 - 31.12.22

Central University

Sushree S. Behera

15.07.22 - 14.10.22

IISER, Tirupati

Mousumi Kundu

02.07.22 - 02.11.22

IISER, Berhampur

Shriya M 25.07.22 - 31.12.22 BITS Pilani

Smurit Dixit 28.07.22 - 28.10.22 IISER, Bhopal
Kadambari Patil 28.07.22 - 29.07.22 CCMB, Hyderabad
Harry Rickman 24.07.22 - 30.07.22

Lukasz Maslanka 24.07.22 - 28.07.22

Mikday Marginiah 23.07.22 - 30.07.22

Shobhit Singh 01.08.22 - 31.12.22 Azim Premjit Univ.

Atul Bhargav Balaji 24.07.22 - 31.01.23 PSG College, Coimbatore
S. Dheeraj Kumar 16.08.22 - 15.10.22 IISER, Tirupati

Prem Agarwal 11.07.22 - 05.07.22 IISER, Pune

Ria Ghosh 21.09.22 - 22.09.22 IMSc

N. Krishna 08.01.23 - 09.01.23 Rutgers Univ. USA
Soham Chanda

Prem Agarwal 05.01.23 - 04.02.23 IISER, Pune

Sathish Kumar G 12.12.22 - 30.06.23 Anna Universtiy

R. Kundanathan 06.12.22 - 06.01.23 NIT, Rourkela

Lakshmi Priya 06.01.23 - 30.06.23 SASTRA

Sudharsan V 20.02.23 - 30.09.23 PSG College, Coimbatore

ANNUAL REPORT & AUDITED STATEMENT OF ACCOUNTS

April 2022 - March 2023 249




Ty fagm= 9=

SfeATy 3
g adl eran
3.1 $UeX Jlaumg

2022-23 & R e gfaer & gf

- U YIS U YhH B dueld/3ets AU U iR I Yhr ¥ 4 9¢ I 31 )M
qUCld & dead &1 SRy fopar T | fafie Afedl & @MW 10 dUCY Wb, HHdT ],
Ren Jar ok Hifsar S & Iuam & forg WS ok ot fsw 77w

- BETAN Y- H Hede SR BT Aa-1dex0 ot a1 | gt daer HifeT gfa # Acadh

&g @t Sifg @1 18 3R 3% Faar T

- YT Sty & a1 T PT-MZ780 HArsd RiTfud farar mar|

- T (PTG S ATZaY Udh SR a¥ & fore at-ipd far T g

- $exIe JSfagY HT A BT 67 TASIUITY 1:1 HIRERAY H1aRH & TS fowar T |

- Zexe & TIfd W GUR & foIe ueeary SEmar gfawr # dd e aswrs 3R Wil

3R R fT 77T |

- TR Yaferd Hf$ar ¥R &I 9T Dell Poweredge R540 WaR ¥ §ad fadT AT

- a1 ¢4l FaeR | 8 el &1 5 BTS o dadl Tl

- Kyocera flfex M2040dn AT 11 &1 QR fiiex & Seaq ey, Rifad, sdfdcda,
RO e & wier Sik wiftd fasan mar |

Tfafafiat :

$-TIRIRHT 3IR GeM 3faTsH TG Tfafafedl s B |

ot I AT AR a7 I7D MBRY I Remy & &0 o sarg frar g1
TR & Ja! B X H & 8 FRAR Riked w949 g™ fovam ma |

ot sifesT weansit iR ararel & 3ramar, Hifsar Red A9 3 ETHTEE 60 HAGHT,
TS} T 3d Helcad HRihH! 3R THT HRishH H fage enfe & wnftra nfafaferd &1 s
foar |

mifgar dw 3 g syl wensh, NfieG 93@!, THT 3R SR & fow srawaemdrsi &1
T fora § IR 3% I faan g | @ 2022-23 T HifSar A gRT @1 483 ©e &t difsar arht
fYepTs &1 7S B

T Hif$ar 0 Pt RIGAT 3R 73 TURf R ufshar T g3

aIfte ufaded iR aar &1 a1 wifard faavor
250 32022 — HIE 2023




THE INSTITUTE OF MATHEMATICAL SCIENCES

Chapter 3
Infrastructure

3.1 Computer Facilities

Enhancement of Computer Facility during 2022-23

- The Laptops/ipads were issued to newly joined faculty and those faculty requested for
replacement of laptops which are older than 4 years. About 10 nos of different model
laptops are purchased and issued to faculty, staff, system service and media team use.

- Network connection refurbished in the hostel building. Network switches in all the
lecture meeting halls are checked and replaced.

- New Panasonic PT-MZ780 model is installed in the Ramanujam Auditorium
- Zoom Academic license is renewed for one more year.
- The internet bandwidth speed is upgraded to 67 Mbps 1:1 fiberloop connection.

- TP Link WiFi routers are purchased and installed in the Pallavaram hostel facility to
improve the internet speed.

- Old obsoleted media server replaced with new Dell Poweredge R540 servers.
- 8 TB hard disks qty 5 nos are changed in the Nanda Devi cluster.

- Kyocera printer M2040dn qty 11 nos are purchased and installed in the office, civil,
electrical, reception etc as a replacement of old printers.

Activities :

E-Procurement and GeM online purchase activities are maintained.

Mr Unguturu Naga Malleswara Rao has joined as Scientific Officer C Systems.

Continuous system support has been provided to the Institute members for the remote work.

Apart from the regular online classes and talks, Media System team have supported the activi-
ties involved in the IMSc 60 events, AZADI KA AMRIT MAHOTSAYV events and the Science
at Sabha event etc.

Media team has supported and fulfilled the requirements for all the virtual classes, official
meetings, conference and webinars. In the year 2022-23 about 483 hours of video contents are
recorded by the media team.

New media room setup and New HPC installation process started.
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3.2 The Library

The Institute Library holds a total collection of 76681 books and bound periodicals as on
March 31, 2023 inclusive of current year’s addition.

The NBHM has recognized this Institute library as the Regional Library in the areas of Math-
ematics and Allied subject disciplines - in order to share our information resources to all
bonafide members of other academic and research institutions.

The library has a well balanced collection both print and online on the major subject areas of
research such as 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 on-
line 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 Back-
volume 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 SER-
VICE of Elsevier.

Library is also coordinating the MathSciNet consortium which provides online access to
MathSciNet for participating institutions in the southern region.
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Library is an institutional member
and IAPT.

THE INSTITUTE OF MATHEMATICAL SCIENCES

of AMS, MALIBNET, CURRENT SCIENCE Association,

In addition, library also assists in annual report preparation that includes compilation of pub-
lications and other editorial processes.
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Chapter 4

Audited Statement of Accounts
for the year 2022-2023

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
2022-23 was taken up and complied 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 2022-23 are

attached herewith for reference.
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R. BALACHANDRAN & CO.

CHARTERED ACCOUNTANTS
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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 2023, 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, 2023, 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.
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Date : 14.08.2023 SN Chartered Accountants
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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 is a high 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.

Place : Chennai . For R.Balachandran & co
Date :14.08.2023 TR T Chartered Accountants

Binck - &\

\*\ /*/ " R.Balachandran
B y Chartered Accountant
M.No:026980

UDIN: 23026980BGXNKJ1825
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%g The Institute of Mathematical Sciences, Chennai
P BALANCE SHEET AS AT 31ST MARCH 2023

(All amounts in Rs.)

Schedule No. as per the Common

CURRENT LIABILITIES AND PROVISIONS

1,44,80,84,550

PARTICULARS Format of accounts CURRENT YEAR PREVIOUS YEAR
CAPITAL FUND AND LIABILITIES
CAPITAL FUND ACCOUNT 1 -97,01,34,911 -88,09,77,001
EARMARKED/ENDOWMENT FUNDS 3 18,86,365 17,89,971

1,39,24,19,322

TOTAL 47,98,36,004 51,32,32,292
ASSETS
FIXED ASSETS 8 41,67,51,286 46,16,49,113
INVESTMENTS FROM EARMARKED/ENDOWMENT FUNDS 9 16,51,913 16,51,913
CURRENT ASSETS, LOANS AND ADVANCES 11 6,14,32,805 4,99,31,266
TOTAL 47,98,36,004 51,32,32,292
SIGNIFICANT ACCOUNTING POLICIES 24
NOTES ON ACCOUNTS 25
R. BALACHANDRAN Vh\, M‘/fw /g— \J &gmv\g*’w_d
Pl . Ch . Chartered Accountant -
ace : Lhennal M.No. 026980 N.SEENIVASARAGHAVAN VINAYALATHA.S V. RAVINDRAN
Date : 14.8.2023 FRN 000323s ACCOUNTS OFFICER REGISTRAR DIRECTOR
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The Institute of Mathematical Sciences, Chennai
INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31ST MARCH, 2023

(All amounts in Rs.)

PARTICULARS Schedule No. asper the Com- | CRRENT YEAR PREVIOUS YEAR
INCOME
Interest Earned 17 2,23,184 1,91,400
Other Income 18 89,13,671 60,87,015
Grant - in - Aid 22 46,52,82,695 32,59,26,392
TOTAL (A) 47,44,19,550 33,22,04,807
EXPENDITURE
Establishment Expenses 20 35,34,10,001 26,78,04,112
Other Administrative Expenses etc 21 24,79,32,857 23,59,37,654
Depreciation 7,26,01,586 8,24,16,618
TOTAL (B) 67,39,44,444 58,61,58,384
Deficit transferred to Capital Fund Account -19,95,24,894 -25,39,53,577

R. BALACHANDRAN
Chartered Accountant

M.No. 026980
FRN 000323s

Place : Chennai
Date : 14.8.2023

Ve yotia i 3 oS

N.SEENIVASARAGHAVAN
ACCOUNTS OFFICER

VINAYALATHA.S
REGISTRAR

V. RAVINDRAN
DIRECTOR
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The Institute of Mathematical Sciences, Chennai
SCHEDULES FORMING PART OF BALANCE SHEET AS AT 31-03-2023

(All amounts in Rs.)

PARTICULARS CURRENT YEAR PREVIOUS YEAR
SCHEDULE: 1 - CAPITAL FUND:
Balance as at the beginning of the year -88,09,77,001
Add : Capital Expenditure incurred during the year 2,24,34,136
Add: Surplus / (Deficit) Transferred from Grant-in-Aid reserve as in Schedule no. 13 8,79,32,848
Add: Surplus / (Deficit) transferred from I & E account for the year -19,95,24,894 -97,01,34,911 -88,09,77,001
BALANCE AT THE YEAR END -97,01,34,911 -88,09,77,001
PARTICULARS CURRENT YEAR PREVIOUS YEAR
SCHEDULE: 13 -GRANT-IN-AID RESERVE: Capital Revenue Total Total
D.A.E.,, Govt. of India
Balance as at the beginning of the year 0 0 0 0
Add : Grant received during the year 4,08,77,286 53,57,83,836 57,66,61,122 47,10,35,411
Less: Revenue Expenditure incurred during the year -2,64,17,941 -43,88,64,754 -46,52,82,695 -32,59,26,392
Less: Capital Expenditure incurred during the year -91,89,722 -1,42,55,857 -2,34,45,579 -4,17,95,427
Less: (Surplus)/Deficit Transferred to Capital Fund account 52,69,623 8,26,63,225 8,79,32,848 10,33,13,592
BALANCE AT THE YEAR END 0 0 0 0
s
m.C);IANDRAN [/»’»\a r[jﬂq A \J. &ovvxv\gwd
Place : Chennai Chaf\f_ﬁi égggggtant N.SEENIVASARAGHAVAN VINAYALATHA.S V. RAVINDRAN
Date : 14.8.2023 FRN 000323s ACCOUNTS OFFICER REGISTRAR DIRECTOR

SHONHIOS TVOLLVINAHIVIN 40 HLNLLISNI 4H.L



!

€202 plit — 2202 Rifke

Indbp) BIRJI3h IR 14 NS M EDBLIK copllb

T g SR, A

31-03-2023 B & UF & YN & =9 H gl

@f = ¥9)

faazor At &1 A gaaHad | fUsarad

ol Srare oI, JRT
F: 3 - Ffda Ft it enderm fAfd 3uTare gwe fAfd Wugrqﬁruﬁara ﬁﬂjﬁ%ﬂﬁ o o
P) fAfY 3t smfie Aw afr 9,66,248 1,01,205 7,22,518 17,89,971 17,00,482
9) A & sifafeed :
i. 3{aH / ANTGH 0 0 0 0 0
ii. S9d S @A/ ¥ e 52,940 5,508 37,946 96,394 89,489
T (+%) 10,19,188 1,06,713 7,60,464 18,86,365 17,89,971
) (A% & e & fore Iy /oo
i. XIS g
- BEAGRT / REPR 0 0 0 0 0
- g 0 0 0 0 0
(M) 0 0 0 0 0
Iy & 3fd ¥ Faa Ay AR (@ +7-T) 10,19,188 1,06,713 7,60,464 18,86,365 17,89,971
I
m%azss%ég . HifarRTaa famrgerar T at. ¥
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The Institute of Mathematical Sciences, Chennai
SCHEDULES FORMING PART OF BALANCE SHEET AS AT 31-03-2023

(All amounts in Rs.)

Particulars Name of the Fund Cl;;int Previous Year
SCHEDULE: 3 - EARMARKED/ENDOWMENT FUNDS Trﬁgaéitn d Pr"fﬁgi‘)‘x l::::t’;':iih“a“ Mel;f(‘)’rfl:f;in 4| TOTAL TOTAL
a) Opening balance of the funds 9,66,248 1,01,205 7,22,518 17,89,971 17,00,482
b) Additions to the Funds :
i. Grants / Contributions 0 0 0 0 0
ii. Income from Investments / Savings Bank A/C 52,940 5,508 37,946 96,394 89,489
TOTAL (a+b) 10,19,188 1,06,713 7,60,464 18,86,365 17,89,971
c) Utilisation/Expenditure towards objectives of funds
i. Revenue Expenditure
- Scholarships / Awards. 0 0 0 0 0
- Other expenses 0 0 0 0 0
TOTAL (C) 0 0 0 0 0
NET BALANCE AS AT THE YEAR -END (a+b -¢) 10,19,188 1,06,713 7,60,464 18,86,365 17,89,971

JE
R. BALACHANDRAN ' [/,'M r[;/fw /g— U o

Pl . Ch . Chartered Accountant
ace : Lhennat M.No. 026980 N.SEENIVASARAGHAVAN VINAYALATHA.S V. RAVINDRAN
Date : 14.8.2023 FRN 0003235 ACCOUNTS OFFICER REGISTRAR DIRECTOR

SHONHIOS TVOLLVINAHIVIN 40 HLNLLISNI 4H.L



!

H&YTH,

GEE)

31-03-2023 B & UF & YN & =9 H gl

g% or mm\
S % @ R . &)
g"% IEERL| EouIE L IEERIEL
d ST 7 - TAH g Td Wy
g’ F. AU g
% 1. fafqy deR 0 0
2. UGS / TEiaH! / BRI / ArsrTell & forg U SiR aroedt g 6,29,887 6,29,887
g 3. qifafd® i :
a) 3T R, f! FR Td MBI IR 12,297 2,00,417
4. 30 G 2,11,32,290 86,63,588
T (D) 2,17,74,474 94,93,892
. Urdemq
1. UM & foQ grge™ 1,30,19,89,233 1,24,68,00,021
2. 3UGH & o grau™ 4,92,29,834 5,61,89,963
3. B8l B AHGIHIUT & [l YTaeT 7,50,91,009 7,99,35,446
4 (9) 1,42,63,10,076 1,38,29,25,430
P (P+3) 1,44,80,84,550 1,39,24,19,322
v
: M.No. 026980 . HifareRTea famrareran 7. . e
%?IW 14.08.2023 FRN 0003235 T BT MR =i

~
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The Institute of Mathematical Sciences, Chennai
SCHEDULES FORMING PART OF BALANCE SHEET AS AT 31-03-2023

(All amounts in Rs.)

PARTICULARS CURRENT YEAR PREVIOUS YEAR
SCHEDULE 7 - CURRENT LIABILITIES AND PROVISIONS
A. CURRENT LIABILITIES
1. Sundry Creditors 0 0
. 2. Received and Refundable for projects/conferences/programmes/schemes 6,29,887 6,29,887
Z 3. Statutory Liabilities:
c
? a) Income Tax, Sales Tax & Prof. Tax 12,297 2,00,417
=
% 4. Other Liabilities 2,11,32,290 86,63,588
& TOTAL (A) 2,17,74,474 94,93,892
X
2 B. PROVISIONS
o
En 1. Provision for Pension 1,30,19,89,233 1,24,68,00,021
w)
i 2. Provision for Gratuity 4,92,29,834 5,61,89,963
>
o=t 3. Provision for Leave Encashment 7,50,91,009 7,99,35,446
> <
E ; TOTAL (B) 1,42,63,10,076 1,38,29,25,430
o —
§ ) TOTAL (A+B) 1,44,80,84,550 1,39,24,19,322
Lo
£ 8
S
83
R. BALACHANDRAN [/, ven . A U fovarn I
Pl . Ch . Chartered Accountant te
3 ace: Lhennal M.No. 026980 N.SEENIVASARAGHAVAN VINAYALATHA.S V. RAVINDRAN
Date : 14.8.2023 FRN 000323s ACCOUNTS OFFICER REGISTRAR DIRECTOR

SHONHIOS TVOLLVINAHIVIN 40 HLNLLISNI 4H.L



!

€202 plit — 2202 Rifke

Indbp) BIRJI3h IR 14 NS M EDBLIK copllb

@@mm" % .
7N iR fagm 9, 39S
€7 bv /( g r
r 'A\ o :
26 31-03-2023 B g UT & U & &4 H g
“’FMATHEW“\ (H‘l-ﬁ QIIQI 3+, ﬁ.)
. IHd AP HeugTd fraa «rs
smm (Gsh) CL| Tt af
01-04-22 HI 31-03-23 &I | WDV
a2 |WEEC gumy | dwd | 01-04-22 7 aﬁéozz-zs %2 31'0%3 T 31.03-23 F1 | 31-03-22F
Hedip e Ferdl e | TR
&, 3 Ui ;
1.4
a) Hﬁ@?&' 65,26,500 0 0 65,26,500 0% 0 0 0 0 65,26,500 65,26,500
2. Hd:
a) WT?IU Hddq 46,05,47,852 0 0| 46,05,47,852 10%| 18,34,71,878| 2,77,07,597 0| 21,11,79,475| 24,93,68,377 | 27,70,75,974
b) &W Haq 1,33,77,773 0 0 1,33,77,773 5% 1,01,36,545 1,62,061 0 1,02,98,606 30,79,167 32,41,228
3. Wlie = qa JUIHR 6,87,82,233 | 34,21,823 0 7,22,04,056 15%| 5,41,48,448 27,08,341 0 5,68,56,789 1,53,47,267 1,46,33,785
4. dlgd 10,800 0 0 10,800 15% 10,333 70 0 10,403 397 467
5. U’T'-ﬁil? fav_clﬂ'{:f 2,16,61,549 0 0 2,16,61,549 10% 1,72,12,896 4,44 865 0 1,76,57,761 40,03,788 44,48,653
6. W JUINY 5,489,908 0 0 54,89,908 15% 40,55,144 2,15,215 0 42,70,359 12,19,549 14,34,764
7. Givuj\C{/EITiﬂ YD 26,97,15,517 | 56,71,655 0| 27,53,87,172 40% | 26,49,93,907 41,57,306 0| 26,91,51,213 62,35,959 47,21,610
8. 3@% IR 4,16,71,787 96,244 0 4,17,68,031 10%| 3,25,28,374 9,23,966 0 3,34,52,340 83,15,691 91,43,413
9. qa \_IFfa 3,61,11,773 0 0 3,61,11,773 25%| 3,55,61,579 1,37,549 0 3,56,99,128 4,12,645 5,50,194
bl ) b) b b] bl bl b) bl b] ’1 4 bl 4) bl 7 bl b] bl 4
92,38,95,692 | 9,189,722 0| 93,30,85,414 60,21,19,10 3,64,56,970 0| 63,85,76,07 20.45,09340 | 32,17,76,588
92,04,63,075| 3,432,617 0 923895692 56,34,85,217| 3,86,33,887 0| 60,21,19,104
0 0
Fd (doM) 29,45,09,340 | 32,17,76,588
IS $HTICE . FfarRRTaaT h dY. wdigq
M.No. 026980
%HW 14.08.2023 FRN 000323S ECIRSIBERER] IR [GEEEH
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SCHEDULES FORMING PART OF BALANCE SHEET AS AT 31-03-2023

The Institute of Mathematical Sciences, Chennai

SCHEDULE 8 - GROSS BLOCK DEPRECIATION NET BLOCK
FIXED ASSETS (Capital)
P Cost/valuation | Additions D?duc_ Cost/Valuation Rate ngu—
as at during tions as at under Asat For the year | ctions Total upto Asat Asat
Description s at ! during asal WDV | 01-04-22 2022-23 | during | 31-03-23 31-03-23 31-03-22
p 01-04-22 2022-23 2022-23 31-03-23 method 2022-23
A. FIXED ASSETS :
1. LAND
a) Freehold 65,26,500 0 0 65,26,500 0% 0 0 0 0 65,26,500 65,26,500
2. BUILDING :
a) Office Buildings 46,05,47,852 0 01 46,05,47,852 10% | 18,34,71,878 | 2,77,07,597 0| 21,11,79,475| 24,93,68,377 | 27,70,75,974
b) Residential Buildings 1,33,77,773 0 0| 1,33,77,773 5% | 1,01,36,545 1,62,061 0| 1,02,98,606 30,79,167 32,41,228
3. PLANT MACHINERY & 6,87,82,233 | 34,21,823 0| 7,22,04,056 15% | 5,41,48,448 27,08,341 0| 5,68,56,789| 1,53,47,267 1,46,33,785
EQUIPMENT
4. VEHICLES 10,800 0 0 10,800 15% 10,333 70 0 10,403 397 467
5. FURNITURE, FIXTURES 2,16,61,549 0 0| 2,16,61,549 10% | 1,72,12,896 4,44 865 0| 1,76,57,761 40,03,788 44,48,653
6. OFFICE EQUIPMENT 5,489,908 0 0 54,89,908 15% 40,55,144 2,15,215 0 42,70,359 12,19,549 14,34,764
7. COMPUTER/PERIPHERALS | 26,97,15,517 | 56,71,655 0|27,53,87,172| 40% | 26,49,93,907 41,57,306 0| 26,91,51,213 62,35,959 47,21,610
8. ELECTRIC INSTALATIONS 4,16,71,787 96,244 0| 4,17,68,031 10% | 3,25,28,374 9,23,966 0| 3,34,52,340 83,15,691 91,43,413
9. BOOKS & JOURNALS 3,61,11,773 0 0| 3,61,11,773| 25%| 3,55,61,579 1,37,549 0| 3,56,99,128 4,12,645 5,50,194
TOTAL CURRENT YEAR 92,38,95,692 | 9,189,722 0|93,30,85,414 60,21,19,104 | 3,64,56,970 0| 63,85,76,074
B 29,45,09,340 | 32,17,76,588
Previous year 92,04,63,075| 3,432,617 0] 92,38,95,692 56,34,85,217 | 3,86,33,887 0| 60,21,19,104
B. CAPITAL, WORK - IN - PROGRESS 0 0
TOTAL (Capital) 29,45,09,340 | 32,17,76,588
R. BALACHANDRAN {/v»\a #A)édfw ,/g—‘—. \J &QV\;\Y\S“‘L,
Pl . Ch . Chartered Accountant
ace - Laennal M.No. 026980 N.SEENIVASARAGHAVAN VINAYALATHA.S V. RAVINDRAN
Date : 14.8.2023 FRN 000323s ACCOUNTS OFFICER REGISTRAR DIRECTOR
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. THd AP e faa s
Sl () 01-04-22 % | 9 2022-23 |T2022.3% | 31-03-23 Y a‘ﬁg‘{% o1.08.22 7 | T9.2022:23 aiz%z;q-zs 31-03-238F | 5. 0 o0 | 39.03.208)
- ANTA/qeie | & R o1 | RA G | AHTd)/qedie s ¥ VA Pq
@, 3/ YUl ;
1.
a) Wieles 1 0 0 1 0% 0 0 0 0 1 I
2.Ha:
2) SITGT o 7,69,494 0 0 7,69,494|  10% 7,52,712 1,678 0 7,54,390 15,104 16,782
b) ST Yo 0 0 0 0| 5% 0 0 0 0 0 0
3. Wiie TR U SRR 46,03,591| 567,473 0|  51L,71,064| 15%| 3815394 203351 0 40,18,745|  11,52,319 7,88,197
4.6 19,36,771 0 0 19,36,771|  15% 18,35,897 15,131 0 18,51,028 85,743 1,00,874
5. iR, fparad 1,18,54,333|  377.806| 71265 1,21,60,874| 10%|  83,04523| 386348 7,126 86,83,745|  34,77,129 35,49,810
6. BT TR 20,43,064 0 0] 2043,064| 15% 18,33,374 31,454 0 18,64,828 1,78,236 2,09,690
7. HYC/ATEl JUHR 24,80,638 0 0]  24,80,638| 40% 15,19,133|  3,84,602 0 19,03,735 5,76,903 9,61,505
8. galfdee TR 1,24,72,408| 135400 940,178 1,16,67,630| 10%|  66,98,949|  4,96.868| 94,018 71,01,799|  45,65,831 57,73,459
9. 3 Td SHa* 76,73,41,133 | 1,31,75,178 0| 78,05,16,311| 25%| 64,16,10,998| 347,26,328 0| 67,63,37,326| 10,41,78,985|  12,57,30,135
10. 31 3 Guferat 2,80,550 0 0 2,80,550| 0% 0 0 0 0| 280,550 2,80,550
P g0 a8 80,37,81,983 | 1,42,55,857| 10,11,443] 81,70,26,397 66,63,70,980 | 3,62,45760| 101,144 70,25,15,596
EENEL 76,54,19,173|  3,83,62,810 0]  8037,81,983 62,25,88,249| 4,37,82,731 o 666370800 A0S0 1374 IL003
9. Golt, v e W 77,31,145 24,61,522
Td RT9) 12,22,41,946 | 13,98,72,525
(qvﬁ?ﬂm 1,72,76,77,675 | 2,34,45,579 |10,11,443 |1,75,01,11,811 1,26,84,90,084 | 7,27,02,730 | 1,01,144 |1,34,10,91,670 | 41,67,51,286| 46,16,49,113

* ORBI3N BT TS GeTIdl BT BRI & ford af 2022-23 T SR TN H Ad T, 34,82,949/- P! AR A B
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SCHEDULES FORMING PART OF BALANCE SHEET AS AT 31-03-2023

The Institute of Mathematical Sciences, Chennai

SCHEDULE 8 - GROSS BLOCK DEPRECIATION NET BLOCK
FIXED ASSETS (Revenue) : » Deduc. . Rate :
Costf ::L‘;mo“ Agg:tlg)gns dtions Cost/ ;/saittlatlon Wg%' Asat For the year | D egﬁ;i;téons Total upto Asat Asat
inti urin 01-04-22 202223 310323 310323 310322
Description 01-04-22 202223 ey ! 30323 | 202223

A. FIXED ASSETS :
1.LAND

a) Freehold 1 0 0 1 0% 0 0 0 0 1 1
2. BUILDING :

a) Office Buildings 7,69,494 0 0 7,69,494| 10% 7,52,712 1,678 0 7,54,390 15,104 16,782

b) Residential Buildings 0 0 0 0 5% 0 0 0 0 0 0
3. PLANT MACHINERY & 0
EQUIPMENT 46,03,591 5,67,473 0 51,71,064| 15% 38,15,394 2,03,351 0 40,18,745 11,52,319 7,88,197
4. VEHICLES 19,36,771 0 0 19,36,771| 15% 18,35,897 15,131 0 18,51,028 85,743 1,00,874
5. FURNITURE, FIXTURES 1,18,54,333 3,77,806 71,265 1,21,60,874| 10% 83,04,523 3,86,348 7,126 86,83,745 34,77,129 35,49,810
6. OFFICE EQUIPMENT 20,43,064 0 0 20,43,064| 15% 18,33,374 31,454 0 18,64,828 1,78,236 2,09,690
7. COMPUTER/PERIPHERALS 24,80,638 0 0 24,80,638 | 40% 15,19,133 3,84,602 0 19,03,735 5,76,903 9,61,505
8. ELECTRIC INSTALATIONS 1,24,72,408 1,35,400 |  9,40,178 1,16,67,630 | 10% 66,98,949 4,96,868 94,018 71,01,799 45,65,831 57,73,459
9. BOOKS & JOURNALS* 76,73,41,133 | 1,31,75,178 0 78,0516,311| 25%| 64,16,10,998| 3,47,26,328 0| 67,63,37,326 | 10,41,78,985 12,57,30,135
10. OTHER FIXED ASSETS 2,80,550 0 0 2,80,550 0% 0 0 0 0 2,80,550 2,80,550

TOTAL CURRENT YEAR 80,37,81,983 | 1,42,55,857| 10,11,443| 81,70,26,397 66,63,70,980 | 3,62,45,760| 1,01,144| 70,25,15,596 11.45.10.801 1374 11.003

PREVIOUS YEAR 76,54,19,173 | 3,83,62,810 0| 80,37,81,983 62,25,88,249 | 4,37,82,731 0| 66,63,70,890 T T
B. CAPITAL WORK - IN - PROGRESS 77,31,145 24,61,522

TOTAL (Revenue) 12,22,41,946 13,98,72,525
Total
(Capital + Revenue) 1,72,76,77,675 |2,34,45,579 | 10,11,443 |1,75,01,11,811 1,26,84,90,084 |7,27,02,730 | 1,01,144 |1,34,10,91,670 | 41,67,51,286| 46,16,49,113
* An amount of Rs.34,82,949/- included under additions during the year 2022-23 towards procurement of online subscription of journals.
B, MHANDRAN V,.M (H. X : NI SR Py

Place : Chennai
Date : 14.8.2023

M.No. 026980
FRN 000323s

Chartered Accountant
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ACCOUNTS OFFICER
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REGISTRAR
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The Institute of Mathematical Sciences, Chennai
SCHEDULES FORMING PART OF BALANCE SHEET AS AT 31-03-2023

(All amounts in Rs.)

PARTICULARS CURRENT YEAR PREVIOUS YEAR
SCHEDULE: 9-
INVESTMENTS FROM EARMARKED/ENDOWMENT FUNDS
1. Apalat Fund 8,79,079 8,79,079
2. Prof. Alladi Ramakrishnan Endowment Fund 92,029 92,029
3. Prof. Subhahis Nag Memorial Fund 6,80,805 6,80,805
TOTAL 16,51,913 16,51,913
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%gz @R TR = 1)
S % fyavor aeaT af froar af
34 | gt : 11 - adAE uRuRmi, B, R anfe
§% &. qdaT uRRiuRma:
i 1. B4 T AH4! Y ([@AH/ITHE Td SUK) 0 33,425
%L > ¥ ¥
a) ST § & 1Y
% - T W WR - AR 4,20,71,455 3,10,23,878
g - U/ TH 450 450
Fd (T) 4,20,71,905 3,10,57,753
. I, 3w ud uRwufai
1. T$H¢ IT a3g 9T YT g9 aTal G & &4 | aqat ard AR
3R 3 IPH :
a) IS WTd WR : SHhaR| / 3MYfeamarsii B 3ifm 35,59,860 35,59,860
b) TEHITA 45,409 48,716
¢) W% & fou o1 ud 3y 26,81,253 31,14,119
d) ST 68,05,122 61,64,892
e) THAIS- Tardt A w+it 0 0
2. 3T BT I1YU :
a) Ff¥a o mf/enderm Ay @ e w® 2,97,477 2,01,083
b) 0T Td RH WX 4,13,474 211,422
¢) 361 ST IR 11,01,689 11,01,699
3. wifeerat - af¥aisHT 7 srdea
-3 44,56,616 44,71,732
T () 1,93,60,900 1,88,73,523
6,14,32,805 4,99,31,276
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The Institute of Mathematical Sciences, Chennai
SCHEDULES FORMING PART OF BALANCE SHEET AS AT 31-03-2023

(All amounts in Rs.)

PARTICULARS CURRENT YEAR PREVIOUS YEAR
SCHEDULE: 11 - CURRENT ASSETS, LOANS, ADVANCES ETC.
A. CURRENT ASSETS:
1. Cash balances in hand (including cheques/drafts and imprest) 0 33,425
2. Bank Balances :
a) With Scheduled Banks :
-On Current Accounts - Institute 4,20,71,455 3,10,23,878
- Projects/Schemes 450 450
TOTAL (A) 4,20,71,905 3,10,57,753
B. LOANS, ADVANCES AND OTHER ASSETS
1. Advances and other amounts recoverable in cash or in kind or for
Value to be received :
a) On Capital Account: Advance to Contractors/ suppliers 35,59,860 35,59,860
b) Prepayments 45,409 48,716
¢) Loans & Advances to Staff 26,81,253 31,14,119
d) Deposits 68,05,122 61,64,892
e) STD- LC Margin Money 0 0
2. Income Accrued :
a) On Investments from Earmarked/Endowment Funds 2,97,477 2,01,083
b) On Loans and Advances 4,13,474 2,11,422
¢) On EB Deposits 11,01,689 11,01,699
3. Receivables - Project / Programmes 0 0
- Others 44,56,616 44,71,732
TOTAL (B) 1,93,60,900 1,88,73,523
TOTAL (A+B) 6,14,32,805 4,99,31,276
Place : Chennai Chartered Accountant N.SEENIVASARAGHAVAN VINAYALATHA.S V. RAVINDRAN
Date : 14.8.2023 M.No. 026980 ACCOUNTS OFFICER REGISTRAR DIRECTOR

FRN 000323s
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31-03-2023 &I JHTW 94 & T 31 Td 399 & UNT & &4 § gt

@ = #)
faawor adAE af fooer ad
TGN 22-WeTaT U e geit Rk el QLS
1) U1 I TERIdl U 3gaH 2,64,17,941 43,88,64,754 1,22,94,871 31,36,31,521
3)6%@%@%%&'@? 0 0 0 0
d 2,64,17,941 43,88,64,754 1,22,94,871 31,36,31,521
fagzur g 9y FENIEL
St 17-3iffa =Tt
1) et I A FH1 R 18,858 0
2) W% & F&i ! A R
a) R 1,84,816 1,63,513
b) PR Tsdg IR ) 0 0
) R s TSd™ R 0 0
d) Tl R TS R 19,482 27,887
3) - TS GmlTR R 2 X
< 0 0
Hd 2,23,184 1,91,400
faa=or AT a9 fooar ad
31 )im-égﬁ%maq 22,922,578 23,42,762
2) ATSEY Yo 6,73,268 1,60,160
3) ﬁE’ B 3TdTT W 17,32,701 4,88,407
4) SRR Tnfeera 305 0
5) IRTHRI 0 8,70,000
6) % uv‘%?%’rﬁﬁ 14,175 22,800
7) & YIGri 4,79,952 3,73,997
8) QR AT (URH ) &1 faeh! uR Aty 2,56,789 3,87,000
29,33,903 7,78,390
11) Gl dad o o
W 89,13,671 60,87,015
bt _—a Vil o S
_A A T . HfrarRrae T, 4. ¥eftsT
fai® : 14.08.2023 M.No. 026980 o BRI IR [RERED
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The Institute of Mathematical Sciences, Chennai
SCHEDULES FORMING PART OF BALANCE SHEET AS AT 31-03-2023

(All amounts in Rs.)

R. BALACHANDRAN
Chartered Accountant
M.No. 026980
FRN 000323s

Place : Chennai
Date : 14.8.2023

N.SEENIVASARAGHAVAN

ACCOUNTS OFFICER

VINAYALATHA.S
REGISTRAR

Particulars Current Year Previous Year
SCHEDULE 22-GRANT-IN-AID CAPITAL REVENUE CAPITAL REVENUE
1) Grant-in-Aid from DAE 2,64,17,941 43,88,64,754 1,22,94,871 31,36,31,521
3) Grant-in-Aid from Govt. of TN 0 0 0 0
TOTAL 2,64,17,941 43,88,64,754 1,22,94,871 31,36,31,521
Particulars Current Year Previous Year
SCHEDULE 17-INTEREST EARNED
1) On LC Margin Money 18,858 0
2) On Advances to staff members
a) On HBA 1,84,816 1,63,513
b) On Car Advance 0 0
¢) On Motor-Cycle Advance 0 0
d) On Personal Computer Advance 19,482 27,887
e) On LTC advances 28 0
3) On Electricity Board Deposits 0 0
TOTAL 2,23,184 1,91,400
Particulars Current Year Previous Year
SCHEDULE 18-OTHER INCOME
1) CHSS Subscription 22,92,578 23,42,762
2) Licence Fee 6,73,268 1,60,160
3) Guest House Accommodation Charges 17,32,701 4,88,407
4) Xeroxing Receipts 305 0
5) Consultancy Charges 0 8,70,000
6) Sale of Tender Forms 14,175 22,800
7) Miscellaneous Receipts 4,79,952 3,73,997
8) Sale of Old Items (Assets) 2,56,789 3,87,000
9) Project overheads on ongoing Projects 5,30,000 6,63,499
10) CPF Management Contribution lapsed to Management 29.33.903 7. 78.390
11) Leave Salary Contribution T 0 T 0
TOTAL 89,13,671 60,87,015

V. RAVINDRAN
DIRECTOR
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31-03-2023 ! ATH T¥ & forw

3T Td 99 & U & &4 § gt
@t wfr . #)
faawor gaqT ¥ ILEGIEL]

ST 20-RITIAT T et BT Yoit RUSES
1) YA T U1l (SPTCHD TTh) 0 19,05,37,930 0 12,41,90,072
2) URE STaeRd el 0 2,73,40,020 0 2,12,06,853
3) IR Rad ek 0 4,85,04,136 0 4,75,79,407
4) YA T4 YT (TS, TTh) 1,64,12,275 4,85,85,320 1,18,66,744 3,91,36,805
5) HHARY HeTu Y 0 83,80,021 0 66,81,958
6) HHART TaT / FaT-gid arH 0 1,36,50,299 0 1,71,42,273
Fd 1,64,12,275 33,69,97,726 1,18,66,744 25,59,37,368

R gaHT 9 froar af

ST 21 - 3 RN o0 Yt TSI Yeit TSI
1) AP HRHH GRT TR T 3,42,334 70,86,293 27,500 15,59,122
2) FHBTe B HRIGH IR Y 0 0 0 0
3) gWaH / Ryraifomar / sriemer R ooy 65,44,558 17,26,693 38,738 4,02,068
4) 30 I / Toid! foar T siRe™= 0 3,80,000 0 50,000
5) gHEE | gfaHrft 23,15,320 65,96,831 19,479 1,76,767
6) SeXC HAGEAS! UHR 0 1,24,893 2,81,419 5,98,519
7) Gedl-da 3iReM 0 0 0 1,790
8) I Y 0 45,02,790 0 4,84,620
9) fomar, @R Td R 0 92,359 0 55,494
10) forotett THR 0 2,64,56,727 0 1,68,37,625
11) O UHR 0 18,30,754 0 8,17,383
12) fiiféT ud et 41,880 8,12,909 0 4,97,904
13) ORew 0 95,142 0 49,202
14) THBH UHR 0 10,67,235 0 10,16,597
Iqt/ew 92,44,092 5,07,72,626 3,67,136 2,25,47,091
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) The Institute of Mathematical Sciences, Chennai

;3 & N~y

L) “ 7/ = \v, 7/ '

1 ),f.;\._;{_\( ] SCHEDULES FORMING PART OF INCOME &

B 7 /20 EXPENDITURE FOR THE YEAR ENDED 31-03-2023

(All amounts in Rs.)

Particulars Current Year Previous Year
SCHEDULE 20-ESTABLISHMENT EXPENSES CAPITAL REVENUE CAPITAL REVENUE
1) Pay & Allowances (Academic Staft) 0 19,05,37,930 0 12,41,90,072
2) Post Doctoral Fellowship 0 2,73,40,020 0 2,12,06,853
3) Junior Research Fellowship 0 4,85,04,136 0 4,75,79,407
4) Pay & Allowances (Admin. Staft) 1,64,12,275 4,85,85,320 1,18,66,744 3,91,36,805
5) Staff Welfare Expenses 0 83,80,021 0 66,81,958
6) Employees Service / Retirement Benefits 0 1,36,50,299 0 1,71,42,273
TOTAL 1,64,12,275 33,69,97,726 1,18,66,744 25,59,37,368
Particulars Current Year Previous Year
SCHEDULE 21 - OTHER ADMINISTRATIVE EXPENSES CAPITAL REVENUE CAPITAL REVENUE

1) Visiting Scientist Programme Expenses 3,42,334 70,86,293 27,500 15,59,122
2) Summer Student Programme Expenses 0 0 0 0
3) Conferences / Symposia / Workshop Expenses 65,44,558 17,26,693 38,738 4,02,068
4) Contribution paid to other Institutions / Agencies 0 3,80,000 0 50,000
5) Participation in Conferences 23,15,320 65,96,831 19,479 1,76,767
6) Internet Connectivity Charges 0 1,24,893 2,81,419 5,98,519
7) Leave Salary contribution 0 0 0 1,790
8) Travel Expenses 0 45,02,790 0 4,84,620
9) Rent, Rates & Taxes 0 92,359 0 55,494
10) Electricity Charges 0 2,64,56,727 0 1,68,37,625
11) Water Charges 0 18,30,754 0 8,17,383
12) Printing & Stationery 41,880 8,12,909 0 4,97,904
13) Postages 0 95,142 0 49,202
14) Telephone Charges 0 10,67,235 0 10,16,597
C/F 92,44,092 5,07,72,626 3,67,136 2,25,47,091
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Cifiyg 92,44,092 5,07,72,626 3,67,136 2,25,47,091

15) RE&T T 0 1,13,52,002 0 1,07,13,615
16) faRT0= gUR 0 423,385 0 11,75,771
17) HAIRSH T4 3T THR 0 25,32,493 0 4,01,472
18) TRTHR! Yo 0 6,00,000 0 0
19) TR BI¥Y/BRed Head 0 34,95,862 0 17,69,435
20) 3T Yeb 0 88,500 0 88,500
21) THRIRGS / BT Yoo 0 70,800 0 23,600
22) 8% Yeb 0 5,833 0 27,089
23) TRWd 9 TG-391G 4,49,166 3,23,06,942 32,931 204,55,887
24) TH S T4 fafdy =g 3,12,408 2,18,585 28,060 4,91,693
25) UM & fore grgu™ 0 12,29,77,580 0 15,68,47,666
26) It & fore grae™ 0 45,15,270 0 71,23,387
27) B! AHCIHRUI & (AT UG 0 85,67,313 0 1,38,44,321
o 1,00,05,666 23,79,27,191 4,28,127 23,55,09,527

-E AT
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M.No. 026980
FRN 000323S
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The Institute of Mathematical Sciences, Chennai

SCHEDULES FORMING PART OF INCOME & EXPENDITURE FOR
THE YEAR ENDED 31-03-2023

(All amounts in Rs.)

Particulars Current Year Previous Year
SCHEDULE 21- OTHER ADMINISTRATIVE EXPENSES Contd... CAPITAL REVENUE CAPITAL REVENUE

B/F 92,44,092 5,07,72,626 3,67,136 2,25,47,091

15) Security Services 0 1,13,52,002 0 1,07,13,615

16) Advertisement Charges 0 4,23,385 0 11,75,771

17) Entertainment & Hospitality Charges 0 25,32,493 0 4,01,472

% 18) Consultancy charges 0 6,00,000 0 0

S 19) Guest House/Hostel Maintenance 0 34,95,862 0 17,69,435

t-% 20) Audit Fees 0 88,500 0 88,500

§ 21) Actuarial/Legal Fees 0 70,800 0 23,600

o 22) Bank Charges 0 5,833 0 27,089

C;E 23) Repairs & Maintenance 4,49,166 3,23,06,942 32,931 204,55,887

5 24) Contingent & Miscellaneous Expenses 3,12,408 2,18,585 28,060 4,91,693

‘ﬁ 25) Provision for Pension 0 12,29,77,580 0 15,68,47,666

. § 26) Provision for Gratuity 0 45,15,270 0 71,23,387

E E 27) Provision for Leave Encashment 0 85,67,313 0 1,38,44,321

§ 5 TOTAL 1,00,05,666 23,79,27,191 4,28,127 23,55,09,527
Lo
Q

R. BALACHANDRAN [/.'»\., r/ﬁfw /g» \J. &ovvxv\g*w_,
) Chartered Accountant )
& Place : Chennai M.No. 026980 N.SEENIVASARAGHAVAN VINAYALATHA.S V. RAVINDRAN
Date : 14.8.2023 FRN 000323s ACCOUNTS OFFICER REGISTRAR DIRECTOR
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The Institute of Mathematical Sciences, Chennai

SCHEDULES FORMING PART OF THE ACCOUNTS FOR
THE PERIOD ENDED 31-03-2023

N
=& A\ N
X7 XK
i\

L] ‘ \/
E;\ »p A
%

SCHEDULE 24 - SIGNIFICANT ACCOUNTING POLICIES

ACCOUNTING CONVENTION
The financial statements are prepared on the basis of historical cost convention, unless Otherwise Stated and on the accrual method of Accounting.

FIXED ASSETS

2.1 Fixed Assets of the Institute are acquired out of grants from the Government of India. Funds utilized for acquisition of assets are shown under Capital Fund
2.2 Fixed Assets are stated at cost of acquisition inclusive of inward freight, duties and taxes and incidental and direct expenses related to Acquisition.

2.3 Value of assets assigned to the Institute free of cost by Tamil Nadu Government (6.5 acres of land) brought into books of accounts with a Nominal value of
Re.1/-

2.4 Books & Periodicals include online journals also.
DEPRECIATION

3.1 Depreciation is provided on written down value method as per rates specified in the Income Tax Act, 1961 except Library Books and Journals includes online
Journals which are depreciated @ 25% and Computers / Peripherals @40%

3.2 No Depreciation is charged to Prof.Chandrasekar's Bust shown under Fixed Assets at a cost of Rs.2,80,550/- as it is similar to archaeological Item.
3.3 Depreciation has been charged for the full year on addition made during the Year.

INVENTORIES

Consumables, stationery etc. are charged oft to the Revenue in the year of Purchase.

INVESTMENTS

5.1 Investments are valued at cost. Income on investments are accounted on accrual Basis.

5.2 Term Deposits with Banks are classified under Current Assets if the duration of the deposits is less than one year and under Investments if the duration is more

than one year.
MANDRAN , [/,'M ”,\L‘/f\q/g— U @gvvxv\g*w_,

Chartered Accountant

Place : Chennai M.No. 026980 N.SEENIVASARAGHAVAN VINAYALATHA.S V. RAVINDRAN
Date : 14.8.2023 FRN 000323s ACCOUNTS OFFICER REGISTRAR DIRECTOR
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The Institute of Mathematical Sciences, Chennai

SCHEDULES FORMING PART OF THE ACCOUNTS FOR
THE PERIOD ENDED 31-03-2023

SCHEDULE 24 - SIGNIFICANT ACCOUNTING POLICIES contd..

6. GOVERNMENT GRANTS/SUBSIDIES

Recurring (Revenue) and Non Recurring (Capital) grants received from DAE, Govt. of India and Recurring (Non-Plan) Grants received from
Government of Tamil Nadu have Been treated as follows:

6.1  The grants are accounted for on realization basis.
6.2 That portion of Capital and revenue Funds utilized for Revenue Expenditure is taken to Income & Expenditure account as Income.
6.3  That portion of Capital and Revenue Funds utilized for Capital Expenditure is treated as Capital Fund.

6.4  The balance available under Capital & Revenue Grants is exhibited as carried forward balance in the Liabilities side of the Balance Sheet.
7.  Externally Funded Project

The grants received in respect of Externally Funded Projects are kept under separate interest bearing bank accounts from the financial year
2018-19 onwards. The interest earned are being shown in the consolidated statement of externally funded projects.

8. FOREIGN CURRENCY TRANSACTIONS

Transactions involving in foreign currencies are accounted at the exchange rate prevailing on the date of transaction. The Foreign currency
assets and liabilities are restated at exchange rates prevailing at the end of the year and the resultant gain or loss is recognised in the Income and Expenditure

SLNNOODDV 40 LNINALVLS d4.LIdNV B LIO0ddd TVANNY

Account.
-
= 9. RETIREMENT BENEFITS.
[\
§ Provision for Pension, Gratuity and Leave Encashment wherever applicable made are provided on actuarial valuation as at each year end. Since the
IZ retirement benefits are supported by the Grant-in-Aid every year, no separate fund is maintained for this specific purpose.
2
=
: ‘/U/Lu-—'
NS
y 7‘(\‘0}}
. R. BALACHANDRAN / [/,.M (M. K U, &Wv\g\«u
% Chartered Accountant -

Place : Chennai M.No. 026980 N.SEENIVASARAGHAVAN VINAYALATHA.S V. RAVINDRAN
Date : 14.8.2023 FRN 000323s ACCOUNTS OFFICER REGISTRAR DIRECTOR
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e=Ip, iy fas dRimE- %wwuﬁwﬁﬁaﬁ%@m%mwwwélmmm%&m%maﬁﬁmﬁqq Juas T8l o | dfs
T fT TR 3 Forg O R T @, 1 R ST IR HeTy 7T Ereies +f i e SR & 26 TH 1 B URed B 2|

N ST Vi hia A U fomir e
I EECEH : aﬁg‘m%g . HifarRTaT fTaear T, &, wdfe=
faAi®: 14.08.2023 M.No. 026980 o B MR e
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The Institute of Mathematical Sciences, Chennai
SCHEDULES FORMING PART OF THE ACCOUNTS FOR THE PERIOD ENDED 31-03-2023

SCHEDULE 25 - NOTES ON ACCOUNTS

1. CURRENT ASSETS, LOANS AND ADVANCES
The current assets, loans and advances have a value on realization in the ordinary course equal to the aggregate amount shown in the Balance Sheet.
2. Externally Funded Project

The grants received in respect of Externally Funded Projects are kept under separate interest bearing bank accounts from the financial year 2018-19 onwards.
The interest earned are being shown in the consolidated statement of externally funded projects.

3. No Grant in aid received from Government of Tamil Nadu during the year 2022-23 and a reminder has already been submitted to this effect.
4. CONFIRMATION OF BALANCES

The balances under Sundry Creditors, Advances and Deposits are subject to Confirmation. Physical Verification of fixed assets is being carried out by the
Institute during the year and reconciliation of physical balance and book balance report is pending.

5.  Corresponding opening figures of accounts have been regrouped and rearranged wherever necessary and amount in rupees has been rounded off To the nearest integer.

Schedules 1,3,7,8,9,11,13,17,18,20,21 and 22 are annexed to and form an integral part of the Balance Sheet as at 31.3.2023 and the Income and Expenditure
Account for the Year Ended on that date.

7. Physical Verification of Library Books was carried out by the Institute during the year 2016-17 and reconciliation of physical balance and book balance was
done during 2016-17 and the value of missing books was written off as per the procedures during 2016-17.

8. Provision for Pension, Gratuity & Leave Encashment was calculated through Actuarial Valuation which worked out to Rs.10.93 crores as per AS15.

9. Asper the common format of accounts as envisaged by Ministry of Finance, Controller General of Accounts endorsed by DAE, this Institute is .ffollowing the
common formatofaccountsinrespectof Central AutonomousBodies, the Scheduleshavebeen re-numbered thisyearand Schedule Nos.2,4,5,6,10,12,14,15,16,19
& 23 which have no transaction are Treated as NOT APPLICABLE.

10. Goods and Service Tax we are awaiting the guidance from the Department about applicability of Autonomous Institutions in the purview of GST However,
IMSc registered with GST authorities, TDS on GST Registration no. as 33AAATT6815G1DT

11. Since IMSc is registered as a Society under Society’s Registration Act of TN 1860, submission of every year’s annual report & Balance Sheet along with
necessary documents is under process.

12. Actuarial valuation for Provision for retirement benefits like Pension, Gratuity and Encashment of EL has been made by M/s. Mithra Consultants, Delhi
amounting to Rs.136060163/-

13. Separate bank account is being maintained for Provident Fund account in the name of “Director, The Institute of Mathematical Sciences. However no separate

PAN number is available for the particular PF a/c. as PAN Number is common for IMSc, TDS deducted on PF deposits also reflected in 26AS of IMSc a/c.

mm W Vv»\gr/@‘/fw/g— U ot

Chartered Accountant N.SEENIVASARAGHAVAN VINAYALATHA.S V. RAVINDRAN
M.No. 026980 ACCOUNTS OFFICER REGISTRAR DIRECTOR
FRN 000323s

Place : Chennai
Date : 14.8.2023
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31 AT, 2023 # g9 31 THIW & e Wit Ta Y=

YHITATH
qadaT ay¥ Ooaray faazor qadaT ay¥ Ooar ad
I. TR = . =g
a) AHcl WY 33,425 26,595 a) RITYAT T 33,44,38,963 14,27,48,350
b) 3= =M% =g 10,86,45,052 9,81,97,979
b) S ST
OEISSEIG)
TISI3MTS, ASTR - IolEd WAl 1,79,35,346 87,97,419 | 1. TISHT 0T RToRd TS Gsi) 4,08,77,286 51,37,108
THEI3TS, HSAR - Goil [T 1,00,71,355 32,846
T3N3, MSTR - RGNS WTdl 450 450 | 111, 3= YITa= 23,08,75,498|  23,50,85,887
33, ISTR 27,45,578 30,32,731
TIST3TS TS Wl 2,71,599 25,311
SRET3TS 4,30,94,292 0
(i) T feutfse 0 0
<d feuifere - fAfaa ot = fAf 0 0
1. UTeT &= Iv. 3ifaH =
a) T3 1d YRd IRBR (G I 6,62,00,000 3,71,00,000|  a) AHal RY 33,425 33,425
b) THd HRT TRPR RToR) I 53,58,00,000 45,59,00,000
b) S ST
IV, UTe ST (i) =Tl =TT
a) Sob STHT TR 0 0 T3S, ASTR - IS Wl 2,95,44,354 1,79,35,346
b) HHART I HH TR 1,62,784 0 THSTSMTS, SR - Yol @Il 1,00,71,355 1,00,71,355
o) FAfgra =t = [AfY Fewr or 0 0 N3, STR - UGS | 450 450
F3N3TS, AISTIR 22,42,334 27,45,578
V. 3T AT T3S HTTelTe— TIaT 2,13,411 2,71,599
a) AEIEIEY =G 22,92,578 15,39,565 3Rt 2,53,22,714 4,30,94,292
b) ATSHH e 6,04,586 0
o) TRe BT 3{Ta UHR 17,23,701 0 (i) <H feuifse
d) TRe 8189/FH <14 Uit 2,500 0 o fauitore - fAfEa = 7 =Y 0 0
e) qg{ 0 8,70,000 ¥ feuifore - ol A= |-t 0 0
f) fafqy i 4,79,872 2,31,099
g) URTH AT &t fasst 2,56,789 0
h) €= BTH &1 faet 14,175 22,800
) 3HTaa Yobh 0 11,900
j) SRR Tttt 305 0
VI. 3= urferat 10,05,75,507 4,77,30,653
78,22,64,842 55,53,21,369 od 78,22,64,842| 55,53,21,369
W Vi gotih. o U formard
P ES o m T HfarRmgeT fargear o CIRGIEE]
faih : 14.08.2023 FRN 0003235 o siftepr R P

Elh ELED] RIIQJL




€20T YoIeIN - 7207 [Mdy

€6¢C

SLNNOODDV 40 LNINALVLS d4.LIdNV B LIO0ddd TVANNY

“eor MATHEN\"‘\

The Institute of Mathematical Sciences, Chennai
RECEIPTS AND PAYMENTS FOR THE YEAR ENDED 31T MARCH, 2023

RECEIPTS

PAYMENTS

Particulars

Current Year

Previous Year

Particulars

Current Year

Previous Year

I. OPENING BALANCE:

I. Expenses

FRN 000323s

a) Cash Balances 33,425 26,595 | a) Establishment Expenses 33,44,38,963 14,27,48,350
b) Other Administrative Expenses 10,86,45,052 9,81,97,979
b) Bank Balances
(i) Current Accounts
SBI, Adyar - Revenue a/c 1,79,35,346 87,97,419 | I1. Plan Expenditure (Revenue & Capital) 408,77,286 51,37,108
SBI, Adyar - Capital a/c 100,71,355 32,846
BOI, Adyar - Project a/c 450 450 | ITII. Other Payments 23,08,75,498 23,50,85,887
BOI, Adyar 27,45,578 30,32,731
SBI Online A/c 2,71,599 25,311
RBI 4,30,94,292 0
(ii) Term Deposits 0 0
Term Deposits - Earmarked Funds 0 0
III. Grants Received IV. CLOSING BALANCE:
a) From DAE, Govt. of India (Capital) 6,62,00,000 3,71,00,000 a) Cash Balances 33,425 33,425
b) From DAE, Govt. of India (Revenue) 53,58,00,000 45,59,00,000 b) Bank Balances
IV. Interest Received (i) Current Accounts
a) On Bank Deposits 0 0 SBI, Adyar - Revenue a/c 2,95,44,354 1,79,35,346
b) On Advances to Employees 1,62,784 0 SBI, Adyar - Capital a/c 1,00,71,355 1,00,71,355
c¢) On Earmarked Fund Investments 0 0 BOI, Adyar - Project a/c 450 450
BOI, Adyar 22,42,334 27,45,578
V. Other Income SBI Online A/c 2,13,411 2,71,599
a) CHSS Subscription 22,922,578 15,39,565 RBI 2,53,22,714 4,30,94,292
b) Licence Fee 6,04,586 0
c) Guest House Accommodation charges 17,23,701 0 (ii) Term Deposits
d) Guest House/ Canteen Receipts 2,500 0 Term Deposits - Earmarked 0 0
Funds
e) Consultancy charges 0 8,70,000 Term Deposits - LC Margin 0 0
Money
f) Miscellaneous Receipts 4,79,872 2,31,099
g) Sale of old items 2,56,789 0
h) Sale of Tender forms 14,175 22,800
i) Application Fees 0 11,900
j) Xeroxing Receipts 305 0
VI. Other receipts 10,05,75,507 4,77,30,653
TOTAL 78,22,64,842 55,53,21,369| TOTAL 78,22,64,842 55,53,21,369
/1 ¥a)
| AT iyt - .
Place : Chennai Chartered Accountant N.SEENIVASARAGHAVAN VINAYALATHA.S V. RAVINDRAN
Date : 14.8.2023 M.No. 026980 ACCOUNTS OFFICER REGISTRAR DIRECTOR
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yfasy fAfYr 3R 13 A== FieHT @rar 31 |1, 2023 sifow af & wifterat wa yora aar

FRN 000323S

@ I . /)
IR gaaE Yy | fuser af gfufrai CRUIDECL] ILELIEL]
TdGH @rdl d& 399
1) Hiosg fAfer @rar Tl I, 3SR YMEI-PF @Il | 33,73,881
IMRYF Ay 12,61,46,277 ﬁ I, SR RMEGT-NPS 28,97,144 62,71,025| 2,19,55,918
ST - q&/3dR0T/4 oS 1,75,03,298
- ST ST 75,36,850 fawr - Pr@Tar
15,11,86,425 S afga 9,30,57,590|  9,30,57,590| 10,40,57,590
eMT: 3FH/3MgUT/3d=T 4,31,95,113
3ifaq A 10,79,91,312 fa=r - NPs @TaT
DEERLEEILECIGIE % gfed 48,99,870|  48,99,870
R4S Ay 72,04,139
STHT: - d/3{dRuT/4- argat 7,73,025 TDS WIfGIdi - PF @1l 2,12,216 1,01,641
- ST ST 5,40,108 =Tt Sfofd gom wR Ut
85,17,272 gl gt
YT 3{TUH/3TE0T/3{dRT 0 --- PF @1l 1,55,86,701
3ifaH Ay 85,17,272| 11,65,08,584 | 13,33,50,416| --- NPS @Tdl 2,64,672| 1,58,51,373| 1,15,15,321
NPS X & NPS @Il
- NPS ®ETd1(14% - 10% = 4%) -l 75,44,284
3y 7 3fpfye @mar
PF dTdT :-
fUza av & SR SRy 17,01,345
YT : 37 3R 30T TTd
BSIGEGREIRE] 23,25,515 40,26,860|  17,01,345
NPS @TdT :-
fUza av & SR SRy 70,394
gerdt mﬁv AR -1,72,976 -2,43,370 -65,705
12,02,92,074 | 14,25,30,340 Td 12,02,92,074 | 14,25,30,340
‘}r.\M/ }MQ?FES% [/v»\q,,alﬁfw/g— O lomnrdr
A A 3R, STerasd . farrgerar g 1. Iarsd
a7 : 14.08.2023 m.soa;sgzg o HEBRY MR [BEED
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PROVIDENT FUND AND NEW PENSION SCHEME ACCOUNT
BALANCE SHEET AS AT 315" MARCH, 2023

The Institute of Mathematical Sciences, Chennai

(All amounts in Rs.)

LIABILITIES Current year Prg:;“ ASSETS Current year Previous Year
MEMBERS ACCOUNT BANK BALANCE
I) Provident Fund Account: SB A/C, Adyar Branch - PF A/c 33,73,881
Opening Balance 12,61,46,277 i]il;:/rcéranch _NPS AJc 28,97,144 62,71,025| 2,19,55,918
Add: - Sub/Transfer/Refunds 1,75,03,298
- Interest Credited 75,36,850 INVESTMENTS - PF A/c
15,11,86,425 With Banks 9,30,57,590 9,30,57,590 | 10,40,57,590
Less: Adv/Withdrawals/Transfer 4,31,95,113
Closing Balance 10,79,91,312 INVESTMENTS - NPS A/c
II) New Pension Scheme Account: With Banks 48,99,870 48,99,870
Opening Balance 72,04,139
Add: - Sub/Transfer/Refunds 7,73,025 TDS Receivables 2,12,216 1,01,641
- Interest Credited 5,40,108 INTEREST ACCRUED BUT NOT
85,17,272 RECEIVED ON
Less: Adv/Withdrawals/Transfer 0 ---PF a/c 1,55,86,701
Closing Balance 85,17,272| 11,65,08,584 | 13,33,50,416 ---NPS a/c 2,64,672 1,58,51,373 1,15,15,321
NPS Trustee bank NPS A/c
- NPS Members(14% - 10% = 4%) - 75,44,284
SURPLUS / DEFICIT ACCOUNT
PF account :-
Surplus as per previous year 17,01,345
Add : Surplus transferred from
income and Expenditure account 23,25,515 40,26,860 17,01,345
NPS account :-
Deficit as per previous year -70,394
Less:Deficit t'ransferred from Income 172,976 2,43,370 65,705
And Expenditure a/c
Total MM/ 12,02,92,074 | 14,25,30,340 | Total 12,02,92,074| 14,25,30,340
MHANDMN V.’M yoLeith /i-— U ot da
Cha;ﬁf{gi fgggg‘slgtam N.SEENIVASARAGHAVAN VINAYALATHA.S V. RAVINDRAN
ACCOUNTS OFFICER REGISTRAR DIRECTOR

FRN 000323s
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% %"'O'sommms\@”f 31 W1, 2023 $ T T4 & T Sy U1 g aat
ga ) g ¥ LELIEL] 3 gada ¥ Previous Year
g: CHEk 1ol §RT
g - PF Gl &I ST 75,36,850 - §9d S WIdT - PF @Tdl 1,18,128
& - NPS &l &1 SfH T 5,40,108|  80,76,958 8504,043| - §9d b @Il — NPS @l 1,02,460|  2,20,588 3,47,842
% frors it yuR & 0 6521 -oNfdaTURdPFEAI R AT | 97,44,237
g 9% gew o 0 531| - 3foid ATTIGA NPS WIAT R A% | 2,64,672
Ty o 9F B 3T 0 1,40,841 1,00,08,909 60,92,401
T 0 T RN SR (dhes,ar) 23,25,515 -22,16,382
T U T RIFIAR weT (T /) -1,72,976 4,689
A 1,02,29,497 64,40,243 P 1,02,29,497 64,40,243
P
Mm:ﬁaﬂ Vru,«u@‘fw»/gt U Lo
- A mm oo, SfrarRTEa frerreraT Ta. &, ¥tz
fa-Tien: 14.08.2023 FRN 0003235 T BT MR =i
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PROVIDENT FUND AND NEW PENSION SCHEME ACCOUNT
INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 315" MARCH 2023

The Institute of Mathematical Sciences, Chennai

EXPENDITURE Current Year Pr;:i(l)-us INCOME Current year Previous Year

To INTEREST By INTEREST

- Credited to PF members 75,36,850 -Savings Bank Account - PF A/c 1,18,128

- Credited to NPS members 5,40,108 80,76,958| 85,04,043 -Savings Bank Account — NPS A/c 1,02,460 2,20,588 3,47,842
To Record Keeping Charges 0 6,521 -Earned and accured on Invesments PF a/c | 97,44,237
To Bank charges 0 531 -Earned and accured on Invesments NPSa/c | 2,64,672
To Payable to NPS Trustee Bank 0 1,40,841 1,00,08,909 60,92,401
To Surplus trfd.to Balance Sheet (PF a/c) 23,25,515| -22,16,382
To Deficit trfd.to Balance Sheet (NPS a/c) -1,72,976 4,689

Total 1,02,29,497 | 64,40,243 Total 1,02,29,497 64,40,243
MHANDRAN l/,.M #w/g_ U fowt Y\S\M_,
Place : Chennai Chartered Accountant ‘.
M.No. 026980 N.SEENIVASARAGHAVAN VINAYALATHA.S V. RAVINDRAN
Date : 14.8.2023 FRN 000323s ACCOUNTS OFFICER REGISTRAR DIRECTOR
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fasg fAft wd =€ 3= g @
31 4T, 2023 &) TUTW a9 & e wifeat 8k Yara
(GRIKIDIESE:)
wfeerat foroar af YITdT gora 9y foroar af
URIHS 9 Il Bl YIrar
yigsy [ Jran
TEI3TS, ISUR, TS JTdT 1,25,41,123 1,03,96,288| Hal ®I THIGT WR fAge™ 2,55,63,885
o= 6,51,03,659 6,51,03,659| Tl GRT HTERUT Bl 4T M 62,01,060
T8 URE B9 @rdr gt g e 6,40,000
T3S, ASIR, TTST @rdT 94,14,795 10,53,654 3,24,04,945 1,49,03,920
o 37,31,092 37,31,092 | NPS X ETaT H RITIAROT
s 2,24,63,068
TS IS - U ARTGH (14%-10%) 72,63,275|  2,97,26,343 1,72,38,944
Higsg fAfe @ran
- CPF/GPF 9 98,87,393 w 0 0 531
- U/ gt 0 98,87,393 1,61,49,634 PIUT THR (NPS) 0 0 6,521
g UM W1 ol feraYe=T &Y CPF 3i=Ig=
- NPS &g 96,38,876 96,38,876 84,83,864|  ATg™
LB CHE - IMSc @rdT 33,93,503 33,93,503 0
yfasg A @mar
- CPF ¥aX 4,59,600
NPS ¢ 8% NPS Tl
- NPS @Td1(14% - 10% = 4%) 0 4,59,600 79,89,484 | 3ifaw A9
TDS UTfeeai 0 1,82,500 | vfaea ffr w@rar
=Y U W T - TEtafg, 3SAR 33,73,881 33,73,881 1,25,41,123
- NPS &g 1,34,67,356|  1,34,67,356 95,02,567| - fAa=r 541,03,659|  5,41,03,659 6,51,03,659
YTty U= =aTSt
yfgeg [ @ran =Y U W19 @rdT
gId S Trar - fiuw 1,18,128 @a“laﬂs‘ 3SR 28,97,144
o - i 51,66,085 52,84,213 2,71,686 37,31,092 66,28,236 1,31,45,887
=Y U WP T
I Sb TraT 1,02,460 1,02,460 76,157
IGERY 0 0 -
12,96,30,567 | 12,29,40,585 Hd 12,96,30,567 | 12,29,40,585
Frodks M W Vsl /i U foirda
M O %m . i aRRTEeT farrarerar T 4t ¥digq
faia : 14.08.2023 M.No. 026980 T SHIBRY MR ECREY

FRN 000323S
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The Institute of Mathematical Sciences, Chennai

PROVIDENT FUND AND NEW PENSION SCHEME ACCOUNT

RECEIPTS AND PAYMENTS FOR THE YEAR ENDED 315" MARCH, 2023

(All amounts in Rs.)

RECEIPTS Current year Previous Year PAYMENTS Current year Previous Year
OPENING BALANCE PAYMENTS TO MEMBERS
Provident Fund A/c
SBI, Adyar, SB A/C 1,25,41,123 1,03,96,288 Settlement on Termination of Service | 2,55,63,885
Investments 6,51,03,659 6,51,03,659 Amount Withdrawn by members 62,01,060
New Pension Scheme A/c Refundable Advances 6,40,000
SBI, Adyar, SB A/C 94,14,795 10,53,654 3,24,04,945 1,49,03,920
TRANSFERRED TO NPS
Investments 37,31,092 37,31,092 TRUSTEE ACCOUNT
- Members 2,24,63,068
MEMBERS SUBSCRIPTION - Management contribution (14%-10%) 72,63,275| 2,97,26,343 1,72,38,944
Provident Fund A/c
- CPF/GPF Members 98,87,393 Bank charges 0 0 531
- Loans/withdrawals Refunded 0 98,87,393 1,61,49,634 | Record Keeping charges (NPS) 0 0 6,521
New Pension Scheme A/c EMPLOYER’S CPF CONTRI.
- NPS Members 96,38,876 96,38,876 84,83,864 | REFUNDED
MANAGEMENT CONTRIBUTION - IMSc Account 33,93,503 33,93,503 0
Provident Fund A/c
- CPF Members 4,59,600
NPS Trustee bank NPS A/c
- NPS Members(14% - 10% = 4%) 0 4,59,600 79,89,484 | CLOSING BALANCE
TDS Receivables 0 1,82,500 | Provident Fund A/c
New Pension Scheme A/c - SBI, Adyar 33,73,881 33,73,881 1,25,41,123
- NPS Members 1,34,67,356 1,34,67,356 95,02,567 - Investments 5,41,03,659| 5,41,03,659 6,51,03,659
INTEREST RECEIVED ON
Provident Fund A/c New Pension Scheme A/c
Savings Bank Account - PF 1,18,128 - SBI, Adyar 28,97,144
Investments - PF 51,66,085 52,84,213 2,71,686 - Investments 37,31,092 66,28,236 1,31,45,887
New Pension Scheme A/c
Savings Bank Account 1,02,460 1,02,460 76,157
Investments 0 0 -
Total 12,96,30,567 12,29,40,585 Total 12,96,30,567 12,29,40,585
M —
mCHANDRAN V»‘»\, ol A U oS
Place : Chennai Chartered Accountant N.SEENIVASARAGHAVAN VINAYALATHA.S V. RAVINDRAN
Date : 14.8.2023 M.No. 026980 ACCOUNTS OFFICER REGISTRAR DIRECTOR

FRN 000323s
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31 HTd, 2023%! AT 99 & fore arest ufaisrran

Pt U SR YA &1 JAfed faavor
urfeegi
PH. RS 1A TR S g S L/ ey T W TR
woroazzm  |veradl MIEH gy e [ ] od
>, >, >, >, >, >,

1 | SeHe - T eRe faRy Bl - TheR 3R Jsa— 16,78,664 490,94 17,27,758
2 | STEdt - o O 91 BalRig Ul df T gav 6,213 0 6,213
3 | ST - of At 91 BallRid Ul AW & hid 11,624 327 11,951
4 | Sluyd - WuieRid el ST Sdig uda 0 0 0
5 | Sluget - Wuled! BallRiy ST uriaRdt Ishad] dashad! 0 0 0
6 | TTA R TS S AT SHTABRY 4,78,310 13,907 4,92,217
7 | IFCPAR TS Hite H1Igd UT U e 13,753 387 14,140
8 | UIhER 3R STATYSHUIH o IFCPAR TRT 42,666 1,202 43,868
9 | STaTERard Ag% BAlRd Ul TH 3R T agq 28,85,279 84,467 29,69,746
10 | O @i® Uic-R U - TSUHTIT- ST 31iRolid JHd 27,66,020 36,672 28,02,692
11 | TAuAuHte difsar Repits T - o dtarut R 1,51,742 4,334 1,56,076
12 | SERB - JATISH BaAlRId - 81 3RSl ArHd 3,41,238 9,889 3,51,127
13 | SERB - IS Bl - 3T Il UTH JGRRaR 25,045 705 25,750
14 | Aot 1,645 47 1,692
15 | EEATHY HHaH AHSA STHU Ul 3R STAsHugd 1,73,177 4,963 1,78,140
16 | TASTIaEY afeof AT qXAdTad Sod W & U aa- 531,073 15,288 5,46,361
17 | SITHCI THS3RE AP BallRy S Ueeid! o T Uisiuth 2,094 60 2,154
18 | SITHS! THE 3R AT BefllRy S1 Ygl Slard - T UiSiuh 9,016 57,223 721 66,960
19 | 91 UETIRGH ol Ul Tl UH darRa” 794 12 806
20 | T Sl Ssy HRIRIMAY 50,481 9,50,850 1,438 10,02,769
21 | Stewc! URsH @Rkt drel oid, U1 df Idigd 3,91,761 11,370 4,03,131
22 | SERB - UTHI Ud BI| & U ¥l & [l W A 1 b diard 1,426 93,397 133 94,956
23 | SERB - GIUIRAH TR ART - ST YISHAT JUFUTE 9,420 266 9,686
24 | SERB GO .GE. ET GR. 3[R TU! ¢ TR WHIR &4l AT 1,012 28 1,040
25 | SIalcl - PRI Mo 3R FZeRebeic Bl dF oiid (a7 S off 35 A 8,16,327 23,816 8,40,143
26 | URd | EMBO R | Reg. T UT 1A RiGrdd 3,15,060 9,122 3,24,182
27 | U - 9 ufdwr 66,40,044 32,00,000 0 2,01,184 1,00,41,228

3dt/qw 1,73,43,884 43,01,470 0 4,69,434 2,21,14,788
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The Institute of Mathematical Sciences, Chennai

CONSOLIDATED STATEMENT OF EXTERNAL PROJECTS RECEIPTS AND PAYMENTS
ACCOUNTS FOR THE YEAR ENDED 315" MARCH, 2023

RECEIPTS
L NAME OF THE PROJECT or? Sp;flii::ggs b};‘i?l‘ll(c:/c Grant-in-Aid Regi:.él:;(am Ad}\{:l_lce ()I:lltse]ge:;(: TOTAL
On 01.04.2022 ceived
Rs. Rs. Rs. Rs. Rs. Rs.

1 DST - SERB Dishtinguished Fellowship - Prof R Simon 16,78,664 490,94 17,27,758
2 DST - J C BOSE Fellowship Prof V S Sunder 6,213 0 6,213
3 DST - J C BOSE Fellowship Prof Romesh K Kaul 11,624 327 11,951
4 | DST - Swarnajayanthi Fellowship Dr Amrithanshuprasad 0 0 0
5 | DST - Swarnajayanthi Fellowship Dr Parthasarathi chakrabortychakraborty 0 0 0
6 | Google INC Award Dr Ronojoy Adhikari 4,78,310 13,907 4,92,217
7 IFCPAR Mod Soft Mic Prof Pinaki Chaudhuri 13,753 387 14,140
8 IFCPAR Sums of the Prof r Balasubramanian 42,666 1,202 43,868
9 Jawharlal Nehru Fellowship Prof S R S Vardhan 28,85,279 84,467 29,69,746
10 | Max Planck Partner Group — IMSC- Dr Areejit Samal 27,66,020 36,672 28,02,692
11 | NNMCB Video Recording — Prof Sitabhara Sinha 1,51,742 4,334 1,56,076
12 | SERB - Ramanujan Fellowship — Dr Areejit Samal 3,41,238 9,889 3,51,127
13 | SERB - Ramanujan Fellowship — Dr C M Chandrasekhar 25,045 705 25,750
14 | TPSC 1,645 47 1,692
15 | INSA Srinivasan Ramanujan Research fProf R Balasubramanian 1,73,177 4,963 1,78,140
16 | NBHM Southern Regional Library Meeting Prof K N Raghavan 5,31,073 15,288 5,46,361
17 | DST SERB National Fellowship Dr Pallavi Jain N PDF 2,094 60 2,154
18 | DST SERB National Fellowship Dr Shraddha Srivasatava - N PDF 9,016 57,223 721 66,960
19 | Waterloo Algorithams Cool Prof C M chandrasekhar 794 12 806
20 | NCM TEW Worjshops 50,481 9,50,850 1,438 10,02,769
21 | DST Precision Theory Large Coll, Prof V Ravindran 3,91,761 11,370 4,03,131
22 | SERB - Explicit formulas for a class of general L functions Dr K Srinivas 1,426 93,397 133 94,956
23 | SERB - Lagrangian floer Theory - Dr Sushmita Venugopalan 9,420 266 9,686
24 | SERB GO .GE. ET GR. and AP TO HR in the Prof Indrava Roy 1,012 28 1,040
25 | DBT - Mechanobiology of cell adhesion and cytoskeleton Dr G I Menon 8,16,327 23,816 8,40,143
26 | INDIA I EMBO Sym. Reg . El Prof Rahul Siddharthan 3,15,060 9,122 3,24,182
27 | DAE - Vigyan Pratibha 66,40,044 32,00,000 0 2,01,184 1,00,41,228
C/F 1,73,43,884 43,01,470 0 0 4,69,434 2,21,14,788
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/7w 1,73,43,884 43,01,470 0 0 4,69,434 2,21,14,788
28 | ST Sfftidr et &1 Afge a1 JIoHT T (Ssg3NTy-T) el 9,068 0 280 9,348
29 | SERB IMMS HANRT 1 ARId- JHT 21,340 7,00,000 21,241 7,42,581
30 | SERB AR URATSHT ST gATal df - 3T fRoid Jrdd 2,39,648 6,317 2,45,965
31 | SERB argYAT & T[UNie UH WHiH - 81 I-Ieh 4 10,488 0 1,594 12,082
32 | SERB AR URASHI 81 WU $HR AT - ST dt Jdig 44,287 688 44,975
33 | THUGSRS]-WTdh S Il 4 63,673 890 64,563
34 | THUGSRS]-WTh S 3diy] UG 13,58,872 39,789 13,98,661
35 | FgARCIUISI-TS ULy ST 9l TH da’RaR 12,83,006 13,52,632 1,23,795 27,59,433
36 | HIRCIUTS]-ARAUITY S RIaT=iy oy 6,87,812 8,58,049 23,431 15,69,292
37 | Sadl-auiodd By S7 Adbd dRY 91,577 15,00,000 24,734 16,16,311
38 | NBHM-M.A/M.Sc 3R Ph.D IhHIGRIRIT ¢ 15,19,655 30,48,390 23,285 45,91,330
39 | SERB-S&-SIGRIUNT - UIheR faymy: 2,22,477 0 18,543 2,41,020
40 | SERB-IAd UICI® - 81 3fSild Il SaRTH 29,43,799 63,297 30,07,096
41 | SERB-CIOIATSH S Uerd dAcsif 6,473 2,00,000 3,587 2,10,060
42 | SERB-U®HIATT S JICHdT el 1,50,088 4,417 1,54,505
43 | SERB-TA Ug 81 =191 g@oll 6,79,817 0 12,099 6,91,916
44 | SMRIATSUTH-TT Thd - ST [UATDT ATERT 54,25,340 41,000 1,28,324 55,94,664
45 | TTHSMZSMR-TAUHE RIDHR 81 fSIoie T Udiel 1,050 1,80,000 227 1,81,277
46 | USHIQ IS IHAT AR ST [dd® AR 3,34,300 12,44,447 7,370 15,86,117
47 | SIUTS-SURR BRI ST 34U o aliard 14,77,772 0 39,172 15,16,944
48 | BIRAC - DCMCH UTheR I18d RIGIY 4,13,402 4,11,000 11,518 8,35,920
49 | SERB TF UISIUH YR SRIGRTY 10,06,357 0 20,540 10,26,897
50 | SITHCI-SIUtholl HRIHH S dl. Idig 2,39,347 0 5,504 2,44,851
51 | SERB - Af¢aHd ST oHaT T 2,20,000 0 5,102 2,25,102
52 | SteIcl- RS IAfHTRATH BhellfRiy - ST Hdiy e 10,50,000 8,97,654 15,904 19,63,558
53 | STHCt 3{dRY ST &.Td. ORI 0 0 0 0
54 | STES WOS A ST AReddl 0 0 0 0
55 | SERB U1 URATST - ST ST 7w 0 10,13,090 19,389 10,32,479
56 | SERB Bl 34 U - 3RaR &b UYH Ty 0 7,59,082 6,235 7,65,317
Tdq 3,68,43,532 | 1,34,58,424 30,48,390 10,96,706 5,44,47,052
R I R Y a‘l’é@‘w . 3dig=
f&iep : 14.08.2023 MNOAEO%BQEOE Tf\?@ﬁ ECRED
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5=, The Institute of Mathematical Sciences, Chennai
% ‘:A(.’_;’A § CONSOLIDATED STATEMENT OF EXTERNAL PROJECTS RECEIPTS AND PAYMENTS
‘\‘Yr’ ACCOUNTS FOR THE YEAR ENDED 315" MARCH, 2023
OF MaTHEWN
B/F 1,73,43,884 43,01,470 0 4,69,434 2,21,14,788
28 | Women Scientist Scheme A (WOS-A) fellowship to Dr Arpita Choudhary 9,068 0 280 9,348
29 | SERB Ramanujan Fellowship Dr Sayantan Sharma 21,340 7,00,000 21,241 7,42,581
30 | SERB TARE Project Dr Sunitha V - Dr Areejit Samal 2,39,648 6,317 2,45,965
31 SERB AF COEFFICIENTS M FORMS - DR SANOLI GUN 10,488 0 1,594 12,082
32 SERB TARE PROJECT DR SWAPAN KUMAR MAJHI - DR V RAVINDRAN 44,287 688 44,975
33 | MHRD-SPARC DR SANOLI GUN 63,673 890 64,563
34 | MHRD-SPARC DR AMRITANSHU PRASAD 13,58,872 39,789 13,98,661
35 QITPD-ICPS Dr CM CHANDRASEKHAR 12,83,006 13,52,632 1,23,795 27,59,433
36 QITPD-ICPS Dr SIBASISH GHOSH 6,87,812 8,58,049 23,431 15,69,292
2 37 | DST-SWARNAJAYANTHI FELLOWSHIP DR SAKET SAURABH 91,577 15,00,000 24,734 16,16,311
% 38 NBHM-M.A/M.Sc AND Ph.D SCHOLARSHIP TEST 15,19,655 30,48,390 23,285 45,91,330
(;E 39 SERB-W-ALGEBRAS - PROF VISWANATH 2,22,477 0 18,543 2,41,020
; 40 SERB-NOVEL PARTONIC - DR AJIT C BALRAM 29,43,799 63,297 30,07,096
% 41 SERB-TOPOLOGY DR PRALAY CHATTERJEE 6,473 2,00,000 3,587 2,10,060
% 42 SERB-MCOMAS DR SUSHMITA GUPTA 1,50,088 4,417 1,54,505
% 43 SERB-N PAD DR NAYANA MUKHERJEE 6,79,817 0 12,099 6,91,916
é 44 | IISC-MESO SCALE - DR PINAKI CHOUDHURY 54,25,340 41,000 1,28,324 55,94,664
=) 45 CSIR - SSB AWARD DR DISJAMT M PANCHOLI 1,050 1,80,000 227 1,81,277
5 46 DAE RAJA RAMANNA FELLOWSHIP DR VIVEK DATAR 3,34,300 12,44,447 7,370 15,86,117
2! 47 | DST-INSPIRE FELLOWSHIP DR ANUP B DIXIT 14,77,772 0 39,172 15,16,944
a 48 BIRAC - DCMCH PROF RAHUL SIDDHARTHAN 4,13,402 4,11,000 11,518 8,35,920
. E’ 49 SERB N PDF MR SRIRAM BAIRAVARAPU 10,06,357 0 20,540 10,26,897
E E 50 | DST-DFG PROGRAMME DR VARAVINDRAN 2,39,347 0 5,504 2,44,851
S 51 SERB - MATRIX DR SUSHMITA GUPTA 2,20,000 0 5,102 2,25,102
.ﬁ C’% 52 DBT- RCB RAMALINGASWAMY FELLOWSHIP - DR SANDEEP CHOUBY 10,50,000 8,97,654 15,904 19,63,558
§ § 53 DST RELIC DR K H HAZARA 0 0 0 0
F;) 8 54 | DST WOS A DR CHARULATHA 0 0 0 0
Nz 55 SERB SUPRA PROJECT - DR SUSHMITA GUPTA 0 10,13,090 19,389 10,32,479
8 & 56 DR ARNAB PAL SERB - FIRST PASSAGE OF INTERMITTENT -Dr ARNAB PAL 0 7,59,082 6,235 7,65,317
TOTAL B 3,68,43,532 | 1,34,58,424 30,48,390 10,96,706 5,44,47,052
S R BALACJI:A\;;;AN
Place : Chennai Cha;\f{e;\?d Accountant N.SEENIVASARAGHAVAN VINAYALATHA.S V. RAVINDRAN
Date : 14.8.2023 No. 026980 ACCOUNTS OFFICER REGISTRAR DIRECTOR
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7€ 0F e e
YT
. RIS o1 A S e — TITPITE T | IEGA B | 31.03.2023F1 §F
R TR | THSE 3 3 AW &d
Rs. Rs. Rs. Rs. Rs. Rs.
1 | SITHCT - T 3Rd! [AfRY BRIy - UIhIR 3R ASHT 0 17,27,758 17,27,758
2 | SITgct - o Il 919 BAlRy U1 df T g 0 6,213 6,213
3 | SITHCT - of Il a1 BaliR1g Ul JAHR b hicdd 0 11,951 11,951
4 | SITHCI - WUl BRI S HAY] UG 0 0 0
5 | SITHCT - WulSddl BRIy 81 IR YT dehddl dshdd! 0 0 0
6 | T ML 3dTS Sl AT SUBRI 0 4,78,310 4,78,310
7 | IFCPAR HTE TIU ATS® UT fUATDHI ATeRT 0 14,140 14,140
8 | UIhIR 3R STATgSTHUIH b IFCPAR TN 0 43,868 43,868
9 | SIaTERdld "= bhaliRg Ul T 3R T e 0 29,69,746 29,69,746
10 | A Wb UIe-R YU - AT THUIR- 81 SRoid drHd 18,01,984 10,00,708 28,02,692
11 | GAETHITST dNSal RepTST - Ul STy 1T 0 1,56,076 1,56,076
12 | SERB - IMTSE BaAlRI - S 3Reild qred 0 3,51,127 3,51,127
13 | SERB - MG HdlRMY - ST Ul TH IgRRR 0 25,750 25,750
14 | STt 0 1,692 1,692
15 | RUATHT FIHGRIA IMTSH ATHU Ul 3R STARsTHUgH 0 1,78,140 1,78,140
16 | TASITIUH GIaull &A1 GRAPbIed §ad Ul & U rdd- 21,118 5,25,243 5,46,361
17 | SITEC] TR 3R AP BalRy S Jeaid! oI T JISiith 0 2,154 2,154
18 | STl THS R AP BaliRd 81 Hal AIardd - T Ulsiuth 66,604 357 66,960
19 | 91ex TETReGH od Ul Il TH IgRRR 536 270 806
20 | TAHITH SRS ey HRIRITATY 1,13,271 8,89,498 10,02,769
21 | SITact URSH AR Sl did, Ul df dig 13 48,601 3,54,517 4,03,131
22 | SERB - U= T Bl o Teh I o fold ¥ I ST & A 25,115 69,841 94,956
23 | SERB - AHIRTIA TR ART - ST JISHdT dUTgTe- 0 9,686 9,686
24 | SERB GO.GE. ET.GR. 3R TUI € TR WhIR g4l g 1,52,026 61,016 -2,12,002 1,040
25 | SHdlcl - PIRIPT S 3R GIcRdeic Bl o i (a3 81 Sif 3718 H 0 8,40,143 8,40,143
26 | YRd | EMBO RH | 1. T Ul /(g RId 0 3,24,182 3,24,182
27 | U149 - faxi= ufdur 27,78,946 1,62,723 0 70,99,559 1,00,41,228
/T 49,59,612 2,23,739 48,601 0| 1,6868,928 | 2,21,00,881
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A The Institute of Mathematical Sciences, Chennai
E; i e CONSOLIDATED STATEMENT OF EXTERNAL PROJECTS RECEIPTS AND
%“%‘ f's PAYMENTS ACCOUNTS FOR THE YEAR ENDED 31 MARCH, 2023
OF MATHEM‘\G
PAYMENTS
SL NAME OF THE PROJECT . Refund of SB Interest /|Advance/ Trans-| Closing Balanace On
Revenue Capital .
Expenditure Expenditure Unspent fer to. Ot.her Savings Bank accounts TOTAL
Balance Orgnisations On 31.03.2023
Rs. Rs. Rs. Rs. Rs. Rs.

1 DST - SERB Dishtinguished Fellowship — Prof R Simon 0 17,27,758 17,27,758
2 DST - J C BOSE Fellowship Prof V S Sunder 0 6,213 6,213
3 DST - J C BOSE Fellowship Prof Romesh K Kaul 0 11,951 11,951
4 | DST - Swarnajayanthi Fellowship Dr Amrithanshuprasad 0 0 0
5 | DST - Swarnajayanthi Fellowship Dr Parthasarathi chakrabortychakraborty] 0 0 0
6 | Google INC Award Dr Ronojoy Adhikari 0 4,78,310 4,78,310
7 IFCPAR Mod Soft Mic Prof Pinaki Chaudhuri 0 14,140 14,140
8 IFCPAR Sums of the Prof r Balasubramanian 0 43 868 43,868
9 Jawharlal Nehru Fellowship Prof S R S Vardhan 0 29,69,746 29,69,746
10 | Max Planck Partner Group — IMSC- Dr Aregjit Samal 18,01,984 10,00,708 28,02,692
11 | NNMCB Video Recording - Prof Sitabhara Sinha 0 1,56,076 1,56,076
12 | SERB - Ramanujan Fellowship — Dr Aregjit Samal 0 3,51,127 3,51,127
13 | SERB - Ramanujan Fellowship - Dr C M Chandrasekhar 0 25,750 25,750
14 | TPSC 0 1,692 1,692
15 | INSA Srinivasan Ramanujan Research fProf R Balasubramanian 0 1,78,140 1,78,140
16 | NBHM Southern Regional Library Meeting Prof K N Raghavan 21,118 5,25,243 5,46,361
17 | DST SERB National Fellowship Dr Pallavi Jain N PDF 0 2,154 2,154
18 | DST SERB National Fellowship Dr Shraddha Srivasatava - N PDF 66,604 357 66,960
19 | Waterloo Algorithams Cool Prof C M chandrasekhar 536 270 806
20 | NCM TEW Worjshops 1,13,271 8,89,498 10,02,769
21 | DST Precision Theory Large Coll, Prof V Ravindran 13 48,601 3,54,517 4,03,131
22 | SERB - Explicit formulas for a class of general L functions Dr K Srinivas 25,115 69,841 94,956
23 | SERB - Lagrangian floer Theory - Dr Sushmita Venugopalan 0 9,686 9,686
24 | SERB GO .GE. ET GR. and AP TO HR in the Prof Indrava Roy 1,52,026 61,016 -2,12,002 1,040
25 | DBT - Mechanobiology of cell adhesion and cytoskeleton Dr G I Menon 0 8,40,143 8,40,143
26 | INDIA I EMBO Sym. Reg . El Prof Rahul Siddharthan 0 3,24,182 3,24,182
27 | DAE - Vigyan Pratibha 27,78,946 1,62,723 0 70,99,559 1,00,41,228
C/F 49,59,612 2,23,739 48,601 0 1,68,68,928 2,21,00,881
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gz 3R YT BT
% Cifiad 49,59,612 2,23,739 48601 0 168,68,928 |  2,21,00,881
& | 28 | ST SfiUar U ol Aiga a3+ Aieil U (Seg3TH-T) el 0 0 9,348 9,348
a» 29 | SERB IMTSH hallRYg S Jrdd XHI 1,14,856 58,688 17,965 5,51,072 7,42,581
5 30 | SERB dR URAISHT S AIdT df - ST 3HRGild Jria 25,000 2,20,965 2,45,965
31 | SERB dIHAT & UMb TH BIH - ST JIdll A 0 10,488 1,594 12,082
g} 32 | SERB dR URAISHT ST WU $HR AT - 1 df Idigd 40,710 4,252 13 44,975
% 33 | THUD3RS]-WIe 1 el 1 189 64,123 251 64,563
34 | THUGSRSI-WIe S HAY] TG 0 13,98,661 13,98,661
35 | RIS UISI-SMLIIUITH ST Ui TH FoRRaR 5,50,026 4,31,813 90,420 16,87,174 27,59,433
g 36 | TIRCIUTSI-ATSHIUITH ST RIERIY 9y 14,12,375 92,985 63,932 15,69,292
37 | SITHCI-ITUSRdl BalRIY S Aibd IRY 6,83,555 0 9,32,756 16,16,311
38 | NBHM-M.A/M.Sc 3R Ph.D THIGRIRY ¢ 12,25,522 12,42,777 21,23,031 45,91,330
39 | SERB-S&Y-SISHTIUNT - YIhaR [GYTY: 21,043 2,19,916 61 2,41,020
40 | SERB-AIAd UICi— - S 3foild Al JaRM 186,106 26,73,800 1,47,180 11 30,07,096
41 | SERB-CIUIAIS S Yol dcuil 38,740 1,61,260 6,648 3,412 2,10,060
42 | SERB-HHIHN S e Tl 5 12,099 1,42,402 1,54,505
43 | SERB-UA UG I 4TI 6,86,102 0 1,418 4,396 6,91,916
44 | ISIATSTIHI-HI! Wb - S [UTDT AR 2,18,639 50,26,101 3,49,924 55,94,664
45 | HITEHZSR-THUHE! RIPR ST [STSIHC TH Uil 1,80,000 1,277 1,81,277
46 | THId IS I BAlRY €1 fddeh GaR 12,07,121 7,632 3,71,364 15,86,117
47 | SITACI-STURR BAIRMY S 3[U dl diférd 2,51,770 1,64,295 11,00,879 15,16,944
48 | BIRAC - DCMCH TR g gt 3,47,080 2,20,024 2,68,817 8,35,920
49 | SERB UF UISIUG JRTH sRTaRTg 10,04,769 0 20,540 1,589 10,26,897
50 | SITHCI-SIUGGI H-hH i dl. Idig 1,12,987 1,31,864 2,44,851
51 | SERB - Ti¢ay S1 GIoHdT 45,228 1,39,049 40,826 2,25,102
52 | SHEICI- RIS IHCHTRATHT BRI - 81 Yalu did 3,48,223 8,28,212 11,335 7,75,788 19,63,558
53 | SITYC] ARV SI. $.Ud. GolR[ 0 0 0
54 | SITEdt WOS A SI. IR=ddm 0 0 0
55 | SERB gUT URIISHT - ST ST Tl 3,09,410 7,23,069 10,32,479
56 | SERB SI. 3Hd UId - H-RR &b UYH Ty 0 7,65,317 7,65,317
Hd 1,39,69,066 49,00,880 70,24,480 0| 28538,718 | 5,44,33,145
A A Vgl oS
R A TS drprdce . MfFrarRTEeT b . 3w
faHi: 14.08.2023 M.No. 026980 e o foreR EENED
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The Institute of Mathematical Sciences, Chennai

CONSOLIDATED STATEMENT OF EXTERNAL PROJECTS RECEIPTS AND
PAYMENTS ACCOUNTS FOR THE YEAR ENDED 31 MARCH, 2023

B/F 49,59,612 2,23,739 48601 0 168,68,928 2,21,00,881

28 | Women Scientist Scheme A (WOS-A) fellowship to Dr Arpita Choudhary| 0 0 9,348 9,348
29 | SERB Ramanujan Fellowship Dr Sayantan Sharma 1,14,856 58,688 17,965 5,51,072 7,42,581
30 | SERB TARE Project Dr Sunitha V - Dr Areejit Samal 25,000 2,20,965 2,45,965
31 | SERB AF COEFFICIENTS M FORMS - DR SANOLI GUN 0 10,488 1,594 12,082
32 | SERB TARE PROJECT DR SWAPAN KUMAR MAJHI - DR V RAVINDRAN 40,710 4,252 13 44,975
33 | MHRD-SPARC DR SANOLI GUN 189 64,123 251 64,563
34 | MHRD-SPARC DR AMRITANSHU PRASAD 0 13,98,661 13,98,661
35 | QITPD-ICPS Dr CM CHANDRASEKHAR 5,50,026 4,31,813 90,420 16,87,174 27,59,433
36 | QITPD-ICPS Dr SIBASISH GHOSH 14,12,375 92,985 63,932 15,69,292
37 | DST-SWARNAJAYANTHI FELLOWSHIP DR SAKET SAURABH 6,83,555 0 9,32,756 16,16,311
38 | NBHM-M.A/M.Sc AND Ph.D sCHOLARSHIP TEST 12,25,522 12,42,777 21,23,031 45,91,330
39 | SERB-W-ALGEBRAS - PROF VISWANATH 21,043 2,19,916 61 2,41,020
40 | SERB-NOVEL PARTONIC - DR AJIT C BALRAM 186,106 26,73,800 1,47,180 11 30,07,096
41 | SERB-TOPOLOGY DR PRALAY CHATTERJEE 38,740 1,61,260 6,648 3,412 2,10,060
42 | SERB-MCOMAS DR SUSHMITA GUPTA 5 12,099 1,42,402 1,54,505
43 | SERB-N PAD DR NAYANA MUKHERJEE 6,836,102 0 1,418 4,396 6,91,916
44 | IISC-MESO SCALE - DR PINAKI CHOUDHURY 2,18,639 50,26,101 3,49,924 55,94,664
45 | CSIR - SSB AWARD DR DISJAMT M PANCHOLI 1,80,000 1,277 1,81,277
46 | DAE RAJA RAMANNA FELLOWSHIP DR VIVEK DATAR 12,07,121 7,632 3,71,364 15,86,117
47 | DST-INSPIRE FELLOWSHIP DR ANUP B DIXIT 2,51,770 1,64,295 11,00,879 15,16,944
48 | BIRAC - DCMCH PROF RAHUL SIDDHARTHAN 3,47,080 2,20,024 2,68,817 8,35,920
49 | SERB N PDF MR SRIRAM BAIRAVARAPU 10,04,769 0 20,540 1,589 10,26,897
50 | DST-DFG PROGRAMME DR VARAVINDRAN 1,12,987 1,31,864 2,44,851
51 | SERB - MATRIX DR SUSHMITA GUPTA 45,228 1,39,049 40,826 2,25,102
52 | DBT- RCB RAMALINGASWAMY FELLOWSHIP - DR SANDEEP CHOUBY 3,48,223 8,28,212 11,335 7,75,788 19,63,558
53 | DST RELIC DR K H HAZARA 0 0 0
54 | DST WOS A DR CHARULATHA 0 0 0
55 | SERB SUPRA PROJECT - DR SUSHMITA GUPTA 3,09,410 7,23,069 10,32,479
56 | DR ARNAB PAL SERB - FIRST PASSAGE OF INTERMITTENT -Dr ARNAB PAL 0 7,65,317 7,65,317
TOTAL e 1,39,69,066 49,00,880 70,24,480 0 2,85,38,718 5,44,33,145

Place : Chennal %ﬁ%ﬁ?ﬁﬁ N.SEENIVASARAGHAVAN VIRATALATYA S~ \)V-%Z;I;E%:E’
Date : 14.8.202 M.No. 026980 REGISTRAR DIRECTOR
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