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VISION

fomm, dienfient, oiR weifera o o Pran it snyfew smda™ & fow
foremma ues fava Tl Geu & U H UgEE S T a0 AT aeenei
3R ooy ®u & T TmEeti & AW & fore Age i wadet
TieeTeH & T |

To be a world-class institution known for cuttting-edge
research and education in science, technology, and allied areas
and for fostering leaders and innovators to tackle the
problems faced by mankind in general and the nation in
particular.
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FROM THE DIRECTOR’S DESK

We have reason to look back upon the academic
year 2021-22 as very eventful and memorable for
us. Notwithstanding the challenges presented by
the Covid-19 pandemic, we have been
consistently pushing ourselves and crossing new
milestones in our journey as an emerging institute
of excellence. We have worked hard to transform
adversity into opportunities for our holistic
growth and development. Our pedagogy has
systematically moved towards a judicious
combination of digital tools and methods with in-
person classroom instruction. All members of the
institute, be they students, faculty, or staff,
enthusiastically adopted this new way of teaching
and learning as integral to their own professional
roles. Consequently, the academic year went by
smoothly without any major obstacles.

Our students continue to excel in the realm of
academics. The GeetAmal Ghosh-Roy award was
won by Mr Thatte Aakash Anand (BTech, DSAI),
the Gayatri Devi Leadership award was won by
Ms Shalini Kumari (BTech), the R.P. Singh
Memorial award was won by Mr Shashwat
Jaiswal (BTech), and the PK. Jain Memorial
award was won by Mr Abhishek Shingane
(BTech). Mr Arun Kumar (PhD, Dept. of Physics)
and Ms Sonia Rani (PhD, Dept. of Physics)
successfully secured the Prime Minister's
Research Fellowship, while Ms Sahiba
Suryawanshi (PhD, Dept. of EECS) was selected
for the TCS Research Scholar Programme. The
third batch of graduating students also performed
very well in the placements session this year:
nearly two-thirds of the batch secured campus
placements in reputed national and multinational
firms.

Annual Report 2021-22 IIT Bhilai



3 TRE BIR IhTT AWl 7 0T fAgvsdr &
3T &1 H I UgE BIl 7 | |l H 97

AT 3R eMEddl & w9 § ITD! Icpedl &
forg It it famT & Sf Sk s=ITgda
IR, Bl IFE AT hbee! R AR S ISINS
(@i ARt fadmT) &1 gfgRrar hiver I
hdheel WX b wY H Fgw fear | St
afvifear a (forerat s favmT) &1 Wk
IR HeRIH 2evTdaTe & ‘Jdad! 813 Scptedl
RIBR' 3 FHAIT fhar 1T | Sf ISR 3R
S orva mae (faRe s fawmT) o s
AR ferevar, &lTdo VS & FAEH: TR BIY
grEifa qaf e YD © dled B A1 AU
BRI H T IUATERT FTRIA B |

fUoel a9 29 JFCER 2021 DI HWAF B Sl
QeI FHARIE o, ST AR & forg agad €1 74
9Tt oY | SIRARITSIMR & Afd 3R HITHERR &
HeIqwe Sf TR Al IS 39 PRIHH & =
fafer o | YR drenfireT e fes & 9s
3 AR & 3fedel 3 HOURL dhexAT
GfEI—P=pRIT & Aegw | enid FARIE H
SUReId 8T | <leTid HRIE H U 9red &= drel
| REBR fAordrail &I g1 781 dfcdh AN 4o
R g 99 @ ¥t Fa® ol & § Bifes
qYTS o1 Aredl g | g3 I€ gard ge Al ordd
T 81 &l & fb 89 o1 | F1ad B Bl
fefiTea foIfll IR &7 aTel RT & Ul S
fRrer el # | UP 99 7Y € | R Wrenfira
eI s g1 ORI fefoea e feforetias
@ W THIPd &, Sl 9Rd WRBR §RT 10T
YTHTOTR SITIST & a9 g RUored) § 9 th
2| TAN g4 B 9 {6 &7 A1 e f&3 iR
qpefic & W MR SHHI YATOIT IT FATd
B B forg Rifad 89 &1 smazddr T8l 8 R
DT YMHIOTRAT TTdd R, ¥l 81 89AR B
FRRIEERKIEIGERS AT I

Likewise, our faculty continued to make its mark
in their chosen areas of expertise. In recognition
of their contribution to the institute and their
excellence as researchers, Dr Jose Immanuel R.
(Dept. of ME) was appointed as the Outstanding
Young Faculty Chair and Dr Udayraj (Dept. of
ME) was appointed as the Budhiraja Family
Young Faculty Chair. Dr Anindita Ghosh (Dept.
of Liberal Arts) won the IIT Hyderabad Alumni
Excellence award. Dr Udayraj and Dr Anubhav
Pradhan (Dept. of Liberal Arts) also marked
major milestones in their careers with the launch
of their books titled Building Heat Transfer:
Understanding through Numerical Examples and
Literature, Language, and the Classroom: Essays
for Promodini Varma respectively.

The biggest reason to look back with pride and
satisfaction at the year gone by was the first
Convocation of the institute, which was held on
October 29, 2021. Dr Shekhar C. Mande,
Secretary, DSIR and Director General, CSIR
graced the event as the Chief Guest. Shri
Krishnamurthi Venkataramanan, Chairman,
BoG, IIT Bhilai was also present virtually via
video-conferencing. My heartfelt congratulations
go to not only all the awardees but all the
graduating students of our first and second batch
who received their degrees in the Convocation. It
also gives me pleasure to report that we became
amongst the first higher education institutes in
India to issue fully digital degrees to all our
graduands. The digital degrees issued by IIT
Bhilai are integrated with Digilocker, one of the
largest repositories of authentic documents
established by the Government of India. None of
our alumni will ever have to worry about losing,
validating, or attesting their degrees and
marksheets: our digital degrees will remain
tamper proof and authentic regardless of where
our students go to work in the world.
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Our Technology Innovation Hub (TIH) also
commenced operations on firm footing in the
previous academic year. IIT Bhilai Innovation
and Technology Foundation (IBITF) has a
mandate of setting up an incubation centre,
carrying out translational research, IP generation,
and entrepreneurship development in addition to
hosting TIH for FinTech. IBITF is the nodal
centre for spearheading entrepreneurship, R&D,
HRD & skill development, and collaboration
related activities in Financial Technologies. There
are six projects under Entrepreneur In Residence
(EIR) & Aspiring Technology Entrepreneurs
(PRAYAS) schemes. HDFC offered a grant of
% 76 Lakhs as per their CSR scheme. Out of this
amount, X 64.6 Lakhs has been earmarked by
HDFC for seed fund for new start-up ventures at
IIT Bhilai and the remaining amount of I 11.4
Lakhs is for administrative overheads. Dr Gagan
Raj Gupta, Dr Jose Immanuel R., Dr Suchetan
Pal, Dr Avishek Adhikary, and Dr Vijay S.
Duryodhan are some of the faculty members
involved in various start-ups.

The construction of our permanent campus at
Kutelabhata has continued to make good
progress. The project, which is currently at Stage
1 of Phase 1, has already clocked 9 million safe
man-hours thanks to the commitment and tireless
attention to detail by CPWD and L&T, our project
manager and contractor respectively. The
structure works of almost all the major buildings,
including lecture halls, students hostels, and
faculty quarters, are now finished. The
responsive, meticulous manner in which our
campus has been designed and is now undergoing
construction continues to receive accolades. [ am
happy to share that we received two additional
GRIHA awards in the year gone by, in the
categories of Site Management and Construction
Workers' Health and Safety respectively.
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The world is still facing a great challenge in the
form of the COVID-19 global pandemic, but the
IIT Bhilai community's remarkable response to
this crisis throughout the year sends a powerful
message to the citizens of the country. A special
thanks goes out to the students, faculty, and staff
members of the institute for contributing to the
growth and development of IIT Bhilai.
Advancement in the pedagogical techniques and
innovation in the learning methods have made a
good impact on the students and faculty members.
All the achievements in the academic, research,
and development fronts have been successful
only because of the diligent efforts of our
dedicated faculty members with the
commendable cooperation from all the staff
members of the institute. The students are
achieving new heights regularly. This report
contains a testimony of this unprecedented
growth across all spheres of academic and cultural
activities.

Prof Rajat Moona
Director, IIT Bhilai

Ceetttettesttesttectancttectaastacstesctescitesssessisesssss Annual Report 2021-22 IIT Bhilai




IINIIRODUCTION

i Annual Report 2021-22 IIT Bhilai  33838838823008000e0eseeseesescescescescescesceceeceecessescassessassess




T e T firer  we ofver

AR Arenfira dverm fiers o = R
HATS (Yd A9 FATE fdbrT J3A1e1) §1RT 99
2016 ¥ RT & BINITG I1od | $ T oY, rsaapr
Ieed SN, gafag, ok foraver andw #
fereg—arg fR1eT SR SIgHU™ o ARTaH <A1 3R
BT TR HIAT B | FRAH I H A8,
QR Rerd 310 JRems URER ¥ |arferd § &R
SHS BTAT BT UIH 99 2016 H TR T 7 |

Teh 3Tehel 3R TRl YefOreh grararor &+ &
ST W I AFAIiEeT Aerfdeney (Shgw)
& Arp—dl R aR—ARTeAT a1 &I [ a_E |
g 3R gafsord favar ram o | e derfores
a1 H o dard qedadrad, fafa=t favmi @
FeT, 3R HREX &g € | IRER # 9 BHEEmN, 79,
AR ABE, IReersd, 5, iR WRey o
A | JAMSIMES! S & 3RemE IRTR &
a1ex T U Rt B wfid foar w2 |
S BEl & oY U GRIEM Sard SFawell UaH
FHRAT 2 | IRER ITIYR I T 10 fdt g 2
IR A= IRaET & ARIH W Nold I,
TATS 3T, AR AR WER ¥ 3 AR Sl gal
=

YRAT e wRem fAelrs sl sremgf+e
MR TAETT IR $HD FAUT ABTI ARl
IR FHHAIRAT & foru ufig T QIR d@-iat
Ipedl B WiT F < & [Jerg d Agayol
AT e & forg 9aa TR 2 | |
3T 2016 ¥ §Ich HRIHH & AT Udh BIC ©I A
U1 BT DI o | gaH H ERe fdgd
IS IR FgeR g™ IR Hdidd
SONRIRT faFT & dIed iR TaeHh HriHH
Ued AT B 9 fasE, Tord, siR it

About Indian Institute of Technology Bhilai

The Indian Institute of Technology Bhilai was
established in 2016 by the Ministry of Education
(formerly the Ministry of Human Resource
Development) in the state of Chhattisgarh with
the aim of contributing and disseminating world
class education and research in engineering, basic
sciences, and liberal arts. Its first batch of students
was inducted in 2016, and the institute has been
operating from its transit campus located in
Sejbahar, Raipur.

The four storied Block-B of the Government
Engineering College (GEC) building has been
fully renovated and furnished for a conducive and
healthy academic environment. The main
academic building consists of a Central Library,
various departmental laboratories, a Central
Instrumentation Facility, lecture halls, and
computer centres. The campus housing includes
three hostels for boys and girls, mess service,
residential quarters, a guest house, a student gym,
and a health centre. The campus is about 10 km
away from the city centre of Raipur and is well-
connected via public transport to the railway
station, airport, and the city. The institute has also
established a temporary hostel outside GEC
premises in order to provide safe and liveable
accommodation to all students.

Recognized for its state-of-the-art infrastructure
and its dedicated faculty and staff members, IIT
Bhilai is constantly striving for technical
excellence and to play a significant role in the
growth of the country. The institute made its
modest start with the introduction of the BTech
program in August 2016. Currently, the institute
offers BTech and MTech programs in the
Departments of Electrical Engineering and
Computer Science and Mechanical Engineering;
MSc programs in the Departments of Chemistry,
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Mathematics, and Physics; and PhD programs in
the Departments of Chemistry, Electrical
Engineering and Computer Science,
Mathematics, Mechanical Engineering, Physics,
and Liberal Arts.

The institute is introducing two new disciplines,
Mechatronics (BTech, MTech, and PhD
programs) and Electric Vehicles Technology
(MTech and PhD programs), as a result of
collaborative efforts between the Departments of
Mechanical Engineering, Chemistry, and
Electrical Engineering and Computer Science.
The objective of this interdisciplinary branch of
study is to develop skilled manpower within the
field and to conduct focused research in the
domain. From the academic year 2021-22, IIT
Bhilai has also instituted the Office of
International Affairs to attract and augment the
activities related to students of foreign nationality
studying in the institute.

In a very short span of time, IIT Bhilai has
managed to create all necessary infrastructure for
the smooth conduct of all the courses across
disciplines. The institute strives towards a
research-driven education that emphasises
entrepreneurship, technical leadership, and
responsible citizenship. The Centre for Career
Planning and Services (CCPS) commenced its
first placement season in 2019-20 with the aim of
assisting students in selecting their career paths
and to provide ample placement and internship
opportunities. Students have benefitted
immensely from its mentorship and training
programs, and their success stories are etched in
the high-profile jobs that IIT Bhilai alumni and
current students have already secured.
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The IIT Bhilai Innovation and Technology
Foundation (IBITF), established in 2021,
officially launched its facilities and logo at IIT
Bhilai this year with the aim of carrying out
transnational research and establishing world-
class R&D in key technological areas. It will also
host the Technology Innovation Hub (TIH) for the
Financial Technologies (FinTech) area. Shri
Anirban Dasgupta, Director In-Charge, Bhilai
Steel Plant, graced the occasion as the chief guest
for launch of the IBITF logo. He mentioned that
the collaboration between IIT Bhilai and BSP
could spur a lot of innovative solutions for the
students and faculty members of IIT Bhilai, as
well as for the nation. He added that the Bhilai
Steel Plant can provide a test bed for the
deployment of these research results.
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Brief History of Bhilai

Bhilai, also called Bhilai Nagar, is primarily an
industrial city located in central Chhattisgarh. It is
believed that the name Bhilai is derived from the
Bhils who used to live here in the past. Besides the
Bhils, Chhattisgarh also has several other tribal
groups living in the state, with the Gonds of Bastar
being the most prominent. Bhilai was a small
village in the Haihaivanshi Kingdom till 1740s,
following which it was ruled by the Marathas till
1853 when the British took over. Until the
creation of Chhattisgarh as an independent state in
2000, Bhilai was part of the state of Madhya
Pradesh. The foundation of the modern city of
Bhilai was laid in 1955 with the historic
agreement between the Government of India and
the Soviet Union in Magnitogorsk to establish a
steel plant near the village.

The Bhilai Steel Plant contributed a lot in
industrial activities of this region. Iron ore from
Rajhara, limestone from Nandini, coal from
Jharia, manganese from Balaghat, electric power
from the Kosa thermal power plant, and water
from the Tandula Canal are all used in the Bhilai
Steel Plant to manufacture rails and structural
steel. Pig iron and billets are supplied to foundries
and rolling mills located at Kumhari and other
sites across central India. The facility has
undergone modernization and expansion and it
has been amongst the leading manufacturers of
iron and steel in Asia.

Annual Report 2021-22 IIT Bhilai



0T ot & g a1 TRl uRer

TR TN T s & il aReR &1
0T B 8 S[ellg 2020 B Yo B3 oA | U
IRER e ST AT I o T 20 fhotiiex
R T Hel s & g geamer Tig |
ST 360 Uhe A W ol gam 7| fAmfor
IRATSHT BT TaE AArSegS! g1 BT ST <&l
=

ReIfr @1 Araemgad IR AR FRET @ik
JREAT UICThel & e JUTeA & A1 07 B
H HE@yul WIfd SIRY & | #eMNl B el 3R
RN o8’ & drace fafr=T gARal & =77 3 i
FUUT IR Hel WEAd &I T 98 dR-4RN
fHfor %eret @ U W v # 9ed <@ ® foraH
AYFTh Sea e ufae™ & Al gD

SR STAHEAATG BT |

ST 1 Il & SN wold BT BT 1T &1 bl
2 Wy R W Jex, IR o9 AR
B UqeS] cfaR dfed oI Hadi &l
AEAHS BRI W ORI B AT 7, SIaih HSd,
IR & T 3R HIaRST o1+ BT B W TR
2 | I BT BRI B AT 7 | gohfafar
<iaR Afed UeIldrd &8 & @ aa-i | 1
AR 3R ®ef B BRRET BT B 97H! B | m
IRIR H 1200 BT ®F URMAS AT BT FHATITSIT
B B oI F1 SR ITARA13 H Fafoord
B DT ST |

Permanent Campus of IIT Bhilai

Construction activities of the permanent campus
of IIT Bhilai began on July 8, 2020. The campus
project is spread across approximately 360 acres
in the village of Kutelabhata, adjoining the steel
city of Bhilai, approximately 20 kms from the
Bhilai Steel Plant. The construction project is
being managed by the Central Public Works
Department (CPWD), with Larsen & Toubro
Limited (L&T) as the implementing agency.

Through careful and persistent monitoring of the
situation and strict compliance to safety protocol,
the construction work has continued to make
significant progress. Despite the second and third
waves of the pandemic, the dedication and hard
work that has gone into the various buildings is
gradually transforming the construction site into a
space that will house all the cutting-edge
infrastructure of a modern higher education
establishment.

The terrace slab work is now complete for almost
all buildings. The structural work for service
buildings including health and shopping centre,
the institute club, and the telephone exchange
tower is also complete, while the road, storm
water and sewerage line works are in progress.
The horticultural work has also begun. There is
still some brick and floor finishing work left at
some of the buildings in the academic zone,
comprising the engineering and science
departments, the lecture hall complex, CPF, CIF,
library, and data centre and observatory tower.
The permanent campus is expected to be equipped
with infrastructure to accommodate an initial
1200 students.
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The Health Centre, the Director's Residence, and
the married student hostels are all nearing
completion. Sample residential flats for faculty
and staff members are now ready and available for
viewing. Construction work of the boundary wall
covering 8.3 km length and service building
works are also progressing as per the schedule.
The construction activities have completed a
cumulative concreting of more than one lakh
cubic metres. A total of almost nine million safe
man hours of construction activity has been
achieved.

The IIT Bhilai Project by CPWD won GRIHA
Council's “Exemplary Performance Award”
under categories for “Site Management (during
construction)” and “Construction Workers Health
& Safety (during construction)” during a function
organised by GRIHA Council on December 10,
2021 in New Delhi. Shri Bhupender Yadav,
Hon'ble Minister for Environment, Forest &
Climate Change and Labour & Employment
presented the awards to Shri Rohit Maheshwari,
Executive Engineer, IIT Bhilai Project, CPWD
during the event. The project has also been
awarded a five-star rating in the “Occupational
Health and Safety Audit” conducted by the British
Safety Council.
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SAfeTEa

GOVERNANCE

AR Wenfira) aRemE fAels & TR 3R The administration and governance of IIT Bhilai
AL YTTDh Hedl B I B | AR B is under the responsibility of the Board of
Herfors Nt We erT dg & o 2| o 9 Governors. The academic policies of the institute
g faf= Amet 1 TeTRId AT vd o are decided by the Senate. Various affairs related
&1 fag AR gRT T e & ok frfor ue to finance are administered and advised by the

TR YSiNTd BT Gafed ST Al | Helre
9aq U9 B ARG gRT & A 81 AR

Finance Committee, while the Building and
Works Committee advises on all matters related to
construction and major capital works. Details

HTENfe! TR FTE 91 FTSIHD FXeT vd about the organisational structure at IIT Bhilai are
I AftAferd Safehal & fdavor s daR 2 - as follows:
q9TEeh HSdA
Ty ot FOTA SeheTHH
gd yeer e ofR <t $ o, AR U eaf (Tervsel)
e (TF) PIEECEe
e, Wi ot < frerrs
ZRT Afea IR At (S F), fret Harer, YR WRAR
oft goreit 2t
WE3N 7 T AT, 3Teeic 3ure UT. fiffics Te sregies aaresisr ut. fefiics
o <fivg %, foerr
ST AR GG, T UY ¥ feett
T SR WY
forceres, MR Jae AT, QR
T TR & o1 () IR, TE. FeTeht
o TEe farvrmreTer, SeiagTvE 3IR ROEAR v, erRety aiftwifiest werfdenerd, IRgR
Sterforen Tive oY UH It
& oA TEeT Aiferast fararT, 1 ot ¥ geRmEe
ot T fereare
TR, g e 3R Frges fem frvm ERiew), o < frers
afta HUTSR ST TR AR (STHa)

PORER, A1 91 ¥ eRETG, (FRiaE® FORSR, A1 91 4 frers)
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BOARD OF GOVERNORS

Chairman

Mr Krishnamurthi Venkataramanan
Former Managing Director & CEO, Larsen & Toubro (L&T)

Member (Ex Officio) Prof Rajat Moona

Director, IIT Bhilai

Council Nominees

Mr Rakesh Ranjan, IAS
Additional Secretary (TE), Department of Higher Education Ministry of Education

Mr Tulsi Tawari
CEO & Chief Strategist, Alternate Approaches Pvt. Ltd. &
Ultra Tech Laboratories Pvt. Ltd.

ProfVirendra K. Vijay
IREDA Chair Professor, IIT Delhi

Prof Bharat Bhasker
Director, [IM Raipur

Nominees of the
State Government

Prof (Dr) R. H. Talwekar
HoD, Department of Electronics and Telecommunication
Government Engineering College, Raipur

Nominees of the
Academic Senate

Prof Prem Pal
Department of Physics, IIT Hyderabad

Prof Santosh Biswas
Department of EECS, IIT Bhilai

Secretary

Commodore Dr Manohar Nambiar (Retired)
Registrar, IIT Hyderabad (Officiating Registrar, IIT Bhilai)
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FINANCE COMMITTEE

Chairman

Mr Krishnamurthi Venkataramanan
Former Managing Director & CEO, Larsen & Toubro (L&T)

Member

Mr Rakesh Ranjan, IAS
Additional Secretary (TE), Department of Higher Education Ministry of Education

Prof Rajat Moona
Director, IIT Bhilai

Ms Darshana M. Dabral
Joint Secretary (FA), MoE New Delhi

Prof Sheo K. Pandey
Former Vice Chancellor, Pt. Ravi Shankar Shukla University, Raipur

Dr A. K. Dubey
Principal, Government Engineering College, Jagdalpur

Secretary

Commodore Dr Manohar Nambiar (Retired)
Registrar, IIT Hyderabad (Officiating Registrar, IIT Bhilai)
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BUILDING & WORKS COMMITTEE (BWC)

Chairman Prof Rajat Moona
(Ex Officio) Director, IIT Bhilai
Member Mr A.K. Jain

Former Spl. DG, CPWD

Mr Rajeev Garg
Former Executive Engineer, IIT Kanpur

Prof Manoj Arora
Vice-Chancellor, BML Munjal University

Prof Mukesh Sharma
Dept. of Civil Engg., IIT Kanpur

Mr Salil Srivastava (from 17.12.2021)
Engineer-in-Chief, NRANVP, CG

Prof K.V. Krishna Rao (till 17.12.2021)
Dept. of Civil Engg., IIT Bombay
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SENATE

Chairman

Prof Rajat Moona
Director, IIT Bhilai

Member

Prof Shirish Verma
Dean Academics, NIT Raipur

Dr Sumeet Gupta
Associate Professor, [IM Raipur

Dr Bharat B. Panigrahi
IIT Hyderabad

Dr Prem Pal
IIT Hyderabad

Dr Ashok Pandey
IIT Hyderabad

Prof P. D. Srivastava
Officiating Head, Dept. of Mathematics and Liberal Arts, IIT Bhilai

Prof Santosh Biswas
Head, Dept. of EECS, IIT Bhilai

Secretary

Commodore Dr Manohar Nambiar (Retired)
Registrar, IIT Hyderabad (Officiating Registrar, IIT Bhilai)

Special Invitee

Dr Soumya Gangopadhyay
Associate Head, Dept. of Mechanical Engineering, IIT Bhilai

Dr Sanjib Banerjee
Associate Head, Dept. of Chemistry, IIT Bhilai

Dr Dhriti Sundar Ghosh
Associate Head, Dept. of Physics, IIT Bhilai

Dr Jose Immanuel R
Faculty-in-charge, Academic Affairs, [I'T Bhilai

Dr Rahul Jain
Faculty-in-charge, Students' Affairs, II'T Bhilai

Dr Amit Kumar Dhar
Faculty-in-charge, Scholarship and Prizes, IIT Bhilai
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Dr Satyajit Gupta
DPGC Convener, Dept. of Chemistry, IIT Bhilai

Dr Anil Kumar Sao
DPGC Convener, Dept. of EECS, IIT Bhilai

Dr Radeef Chundakkadan
DPGC Convener, Dept. of Liberal Arts, IIT Bhilai

Dr Kuldeep Kumar Kataria
DPGC Convener, Dept. of Mathematics, IIT Bhilai

Dr Balkrishna Mehta
DPGC Convener, Dept. of Mechanical Engineering, IIT Bhilai

Dr SeshaVempati
DPGC Convener, Dept. of Physics, IIT Bhilai

Dr Prashant Agnihotri
DUGC Convener, Dept. of EECS, IIT Bhilai

Dr Udayraj
DUGC Convener, Dept. of Mechanical Engineering, IIT Bhilai

Mr Muttareddygari Sreechakra
Student Representative, IIT Bhilai

MsAnjana Kannan
Student Representative, IIT Bhilai
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FT awR W 2| R favrT ¥ srefa 3ik
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AEHl DI ID AT & # f[ARredr &g usd
IR AR A FHId fhar a2 1 e @
APTT A FHI—AI W dS\d d5dT 3R
PBRITATSI B AT H 3rdd Afhy 8 € iR
I U 3R IR A e ud
Al § @e™ o @ foru smwfaa fasar Sirar
e & | frT dsnfie srgee™ @ WEaer @
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INTRODUCTION

The Department of Chemistry at IIT Bhilai is
committed to engage in high quality research and
pursuit of excellence in teaching. It offers institute
level core courses and departmental electives for
undergraduate BTech and postgraduate MTech
students of engineering. It also offers a two years
MSc program and a PhD program in Chemistry.
There is also an opportunity for MSc students
scoring good grades to get a MSc+PhD dual
degree. Major thrust is in the areas of inorganic
and organometallic chemistry, polymer
chemistry, halide perovskite solar-cells, bio-
nano-technology, photoactive metal-organic
hybrid materials, theoretical and computational
chemistry, total synthesis and antibiotics,
molecular dynamics simulations, and
bio/cheminformatics.

The Department has distinguished faculty
members, trained at renowned institutes in India
and abroad. The faculty members attract
substantial financial support for their research
activities from both governmental and private
agencies. Several members of the faculty have
been awarded medals/prizes for distinction in
their areas of research. The faculty members have
also been active in organising scientific
meetings/workshops from time to time and they
are being invited to deliver lectures at various
national and international conferences and
symposia. The Department offers a vibrant
atmosphere to nurture the spirit of scientific
inquiry and to pursue cutting-edge research in a
highly encouraging environment.
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URehreuqT VISION

TR WENfreT e g &1 xaq fasm= Department of Chemistry, IIT Bhilai envisions to
favmr sOver, g g, e9f, siw develop world class infrastructure in catalysis,
g /AT AT s # U fAvavdiig S material science, energy, and bio/chem-
& BT HIAT & - informatics :

o AT Bl W IMITIHATAT Bl YT HRA

To support innovative and cutting-edge
research to face the needs of society.

> ]%Nf AR 3 d f To work collaboratively with engineering

P disciplines towards development of

o JIIffH@T fawal & Arr AeI TS U prototypes for possible commerciali-
H PRI B U AGATITBRYT DI HHTGAT zation.

PI <@ gU UTHU (AICiersy) & e @ To pioneer discoveries and advancements

e % ™ HeAT | in research in chemistry and allied

o IH—fIs= iR Fefdrd faway & areyor
AR Wy e H wifa & forv grfesi=

sciences.

To succeed in incorporating said advances
into educational programs and practical

hXHAT |
N applications ranging from design and
o dfarw FrdmAl H B sl aﬁ synthesis of new molecules to
NENIP RIS MRS IS INSNC S supramolecular chemistry, materials

% fESsd Ud WU | ddR gW
AiTReR AT —(aer, garef faer, 5=
—<Fratoll, iR 9 /IFET I —
IS % SH®T ATI-TRS TN HRAT |

o Tl YD Pl UfT BT IR TIRD
7T |

o THIfeTd AU A PR Uy o1 T
P FIARITHRIT DI Th-TD [ABRIT HRAT |

science, nanotechnology, and bio/chem-
informatics.

To train and empower future innovators.
To develop technology from fundamental

research to prototype towards
commercialization.
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AT BT ', e Stey dgifae 99 @l
ATIBTRS AT H IG T 2 |

HIARIR BIET IR Mudael & foru derfors
ALIRAT Bl Flaure-d a9+ & g Th
rferReh TrRTEITerT &1 fRETor fohar T B 1 U8 o
TIUHAR—60 HITECS (JaeldR HIHfEdh ISl
WIEHIER), THCRMSRR  WagMIer (IR
CTABM SHRS WagMIex), Jdi—faa WagHIey,
FeeTaITd ey, <oy (eml dfaRfe®
TATATSOR), Sigad]  (fewfaera s o
DANMIER), STURIT (ST gffive™ hHeTHY),
SIRT-TATd (R HACHT®I-—AN aeig)),
FTITANMTA—UN AT TATATSOR, dIscl
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Fgarord 8, Sl AT fagelyor iR ugref @l

CHEMISTRY LABORATORY

Recognizing the importance of continuous
advances in basic research, the Chemistry
Laboratory of IIT Bhilai is one of the most
modernised laboratories of central India. The
chemistry lab is equipped with vortex mixers,
digital balance, rotary evaporator, UV Ozone
cleaner, Fourier-Transform infrared
spectrometer, nuclear magnetic resonance
spectrometer, ultrasonic cleaner, ice making
machine and many other state-of-the-art
equipment. The lab has installed fume extractors
to restore the purity of air in the lab which limits
the exposure to hazardous or toxic fumes,
vapours, or dust. Teaching methodology at the lab
is through both experimental and theoretical
routes, and the aim is to translate theoretical
understanding into applied research.

To facilitate the academic requirement for
postgraduate students and researchers, an
additional lab has been constructed. This lab is
equipped with NMR-60MHz (Nuclear Magnetic
Resonance Spectrometer), FTIR spectrometer
(Fourier Transform Infrared Spectrometer), UV-
Vis Spectrophotometer, Ultrasonic cleaner, TGA
(Thermo-Gravimetric Analyzer), DSC
(Differential Scanning Calorimeter), GPC (Gel
Permeation Chromatography), GC-MS (Gas
Chromatography-Mass Spectrometry), CHNOS-
Elemental Analyzer, BET Analyzer, CD
Spectrophotometer (Circular Dichroism
Spectrophotometer), Vacuum Pump, Schlenk-
line, Source metre, PL Spectrophotometer
(Photoluminescence spectroscopy), Multimode
Microplate Reader, Low Temperature Cooler and
Circulator, Probe Station with sample stage,
Microwave Reactor, Centrifuge, and HPLC (High
Performance Liquid Chromatography). All of
these facilitate experiments related to structure
analysis and characterization of matter. The lab is
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fsm AamEE 3 gatoord © foraH cdMe 7.4,
TR 16, JATeISi®, AR IR TTHRT AlTCIIR
& A1 FUHGIR AR FIG IIRIdT
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FACULTY

o TS ISt
[E-Y1eAIeh U4 8 Y S
Dr Sanjib Banerjee
Associate Professor and Associate Head

Research Area:
® Polymer Chemistry
® Bio-inspired Macromolecules

® Nano-engineered Molecular
Materials

well equipped with Computational Chemistry
resources, including Turbomole7.4, Gaussian'l6,
AutoDock, Modeller, and Gromacs software
along with several in-house programs for QSAR
and saturation mutagenesis analysis and a high-
end workstation for facilitating the quantum
chemical, molecular modelling, and
bioinformatics studies. Moreover, a High-
Performance Computing (HPC) cluster for these
studies is under procurement as a part of the
institutional cluster.

Dr Arup Mukherjee

Assistant Professor

Research Area :

® Organometallic Catalysis and
Mechanistic Study

® Small Molecule Inorganic and
Organometallic Chemistry

® Activation and Functionalization for
Fuels and Fine Chemicals
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2 Tcsita et
HERIS JTedIh
Dr Satyajit Gupta

Assistant Professor
ResearchArea:
® Halide Perovskite Solar-Cells
® Oxide-based Nanomaterials
® Photocatalysis

ST et NEigieet

HERIS JIedIdH
Dr Raghavender Medishetty

Assistant Professor
Research Area:

® C(rystal Engineering of Solid-State
Organic and Metal-organic Materials

® Photochemistry
® Photo-physics of Nonlinear Optics

S gelaq uieA
HERIS TedTIch
Dr Suchetan Pal

Assistant Professor
Research Area:

® Bio Nanotechnology Focusing DNA
Nanotechnology

® Synthesis and Functionalization of
Nanomaterials

® (Cancer Nanotechnology and Cancer
Imaging In Vivo and In Vitro

S Al Hgad AW
HE—D UTeAYh
Dr Md. Mehboob Alam

Assistant Professor

Research Area:

® Theoretical and Computational
Chemistry

® Electronic structure theory

® Nonlinear Optics, Multiphoton
Absorption
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2 THERUTRIT

HERIS JTedIIh HERIS JTedIIeh
Dr Ganapathy D. Dr Rukmankesh
Assistant Professor Assistant Professor
Research Area: Research Area:
® Synthetic Methodology ® Molecular modelling and drug
® Excited state photo catalysis designing
® Natural Products ® Molecular dynamics simulations

Bio informatics and sequencing

Tt e AR
HERIS TedTach

Dr Ramasamy Mayilmurugan
Assistant Professor

Research Area:
® Bioinorganic Chemistry
® Chemical Biology
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Postdoctoral Scholar
=i Ueore fig
Dr Pallavi Singh

RESEARCH SCHOLARS

Ph.D from Indian Institute of Technology Roorkee, Uttarakhand

Supervisor : Dr Arup Mukherjee

Research Topic : Ruthenium Catalysed C-H Activation

| drert o

AiTeRia Fimfeear
Shashikant Shingdilwar
Supervisor : Dr Sanjib Banerjee

Research topic : Synthesis of polymers with
tunable biodegradability

g <rerdt

Deep Chowdhury

Supervisor : Dr Arup Mukherjee

Research Topic : Organometallic Chemistry
& Catalysis

ferviR /A <ite™
Kishor Kumar Chouhan
Supervisor : Dr Arup Mukherjee

Research Topic : Organometallic Chemistry and
Homogeneous Catalysis

ARen vz

Arindam Mondal

Supervisor: Dr Satyajit Gupta

Research Topic: Molecular Engineering of
Hybrid Perovskite for Solar Cell Application

PhD Scholars

TR Al

Akbar Ali

Supervisor : Dr Suchetan Pal
Research Topic : Bio-Nanotechnology

I SR W
Sk. Arif Mohammad
Supervisor : Dr Sanjib Banerjee

Research Topic : Smart Polymer Materials:
Design, Synthesis and Applications

foTent g
Pinaki Nad
Supervisor : Dr Arup Mukherjee

Research Topic : Organometallic Chemistry and
Homogeneous Catalysis

35 H{AR
Devendra Kumar

Supervisor : Dr Sanjib Banerjee

Research Topic: Design, synthesis and
applications of functional polymer materials
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Subrata Dolui
Supervisor : Dr Sanjib Banerjee

Research Topic: Biomimetic/Autonomous
Materials

foramft sty
Shivani Thakur
Supervisor: Dr Rukmankesh

Research Topic: Molecular modelling and
bioinformatics

Tl g g
Swati Singh Rajput
Supervisor : Dr Md. Mehboob Alam

Research Topic : Theoretical and computational
chemistry

S
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TS ST s T (3red) srdre B
daraa™ # qEE fasE fovmT gRr CArae
TRI” W 5 fAadT Bdhec! STAYHS T
BT AT BT 7T | TR Bbec] SaTTHE
YT § SR, Tarey @), GR 399, Soll
YSROT ATME & &3 H AT Bl qeT a1l A oADR
3R I@ TN T fawg e o | AR
RSTd {7 §RT SameH fhy MY hhed] STATHE
YT & A7 U1 < s & Fhr Ia) b ATId
AR <Y 778 3R SHBT MG ST ToTgfe S,
GIRT o2 7T |

T S

Krishanu Bera

Supervisor : Dr Arup Mukherjee
Research Topic : Organometallic Catalysis

ERCER

Baldau Singh

Supervisor: Dr Ganapathy D.
Research Topic: Asymmetric synthesis

EVENTS

Faculty Development Program on '"Novel
Materials'" at II'T Bhilai

Under the aegis of AICTE Training and Learning
(ATAL) Academy, the Department of Chemistry
organised a 5-day Faculty Development Program
on "Novel Materials". The interdisciplinary FDP
covered topics ranging from basics of materials
and their applications in the field of
nanomedicine, healthcare materials, solar fuels,
energy storage, etc. The FDP, inaugurated by Prof
Rajat Moona, saw a large participation from IIT
Bhilai faculty members and was organised by Dr
Ganapathy D.
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Biomaterials and Implants: Unmet clinical
needs, Current Status and Recommendations
by Prof Bikramjit Basu

The Department of Chemistry hosted Prof
Bikramjit Basu at the IIT Bhilai for a seminar on
“Biomaterials and Implants: Unmet clinical
needs, Current Status and Recommendations”.
Prof Basu illustrated how he developed
biomedical devices for real-life uses through
collaboration with academia and national
laboratories with inputs from clinicians and
industries. He also highlighted the translational
research on the acetabular liner, dental implants,
and the multicentric pilot studies using patient-
specific bone flaps for cranioplasty surgery. Prof
Basu is a senior faculty member at the Materials
Research Centre, and holds a joint appointment at
the Centre for Biosystems Science and
Engineering at IISc Bangalore.

" "gferarelt thISTShIfHT O Ueh Tt

IR e Heere farg 3 9 s
foamr 9 Sf e 9Wd (FEES UIHER,
TR UHSIIR, Ya-IeaR) Pl “efdlcl UTg—hd(~Id
fior @ &1 # ufdad! wiemien” w g arar
& forq Smfa fobarm | g8 arat sifFers s
@1 S | 39 i | Sf AT 7 9T H geeid,
gI—dEe ISR & ey ) =4 31| I8
3IR gerTelel S H \er B | U8 SMUIHRId &
word ufagadt wictgaasSeE, faad
TATEROT T UG HRATE |

Atalk on “Reversible Photochromism”

The Department of Chemistry at IIT Bhilai hosted
Dr Dipak Samanta (Assistant Professor, NISER,
Bhubaneswar) for a talk on “Reversible
Photochromism in the Cavity of a Flexible Metal-
Organic Cage”. The talk was conducted in online
mode. In his talk, Dr Samanta discussed the
synthesis of a water-soluble, metal-organic cage
and how this “breathable” cage is capable of not
only accommodating and solubilizing in water a
wide range of structurally diverse guests but also
provides an environment suitable for the efficient,
reversible photoisomerization of molecular
switches, including spiropyrans and azobenzenes.
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RESEARCH AND PUBLICATIONS

Journal Articles

® S.Shingdilwar, D. Kumar, B. Sahu and S. Banerjee*, "Straightforward Synthesis of Multifunctional
Porous Polymer Nanomaterials for CO2 Capture and Removal of Contaminants" Polym. Chem.
2022,13,2165-2172.

® D. Kumar, S. A. Mohammad, A. Kumar, S. R. Mane* and S. Banerjee*, "An Amino Acid-derived
ABCBA-type Antifouling Biohybrid with Multi-stimuli Responsivity and Contaminant Removal
Capability" Polym. Chem. 2022, 13, 1960-1969.

e T. Mathivanan, P. Nandhini,¥ S. Dolui,T S. Lakshmipathi*, S. Banerjee* and R. K. Selvan*,
"Enhancement of Electrochemical Performances of Li-S Batteries using PPESK and Nelumbo
Nucifera derived Porous Carbon modified Separator" Mater. Lett. 2022, 315, 131935 . (fThese
authors contributed equally to this manuscript).

® S. Shingdilwar, S. Dolui and S. Banerjee*, "Facile Fabrication of Functional Mesoporous Polymer
Nanospheres for CO2 Capture" Ind. Eng. Chem. Res. 2022, 61, 1140-1147.

e S. Shingdilwar, S. Dolui, D. Kumar and S. Banerjee*, "Facile Access to Template-shape Replicated
Nitrogen-rich Mesoporous Carbon Nanospheres for Highly Efficient CO2 Capture and
Contaminant Removal" Mater. Adv. 2022, 3, 665.

e D.Kumar, S. Dolui, S. A. Mohammad, M. M. Alam, S. Banerjee, "Ultrafast and Green lonic Liquid-
Mediated Controlled Cationic Polymerization Towards Amphiphilic Diblock Copolymers", in
Polym. Chem. 2022, 13, 517-526.

® S. A. Mohammad, D. Kumar, M. M. Alam, S. Banerjee, "Ultrafast, Green and Recyclable
PhotoRDRP Towards Multi-stimuli Responsive Amphiphilic Copolymers", in Poly. Chem. 2021,
12,4954-4960.

® K. Nano, G. Zahariou, P.-C. Ioannou, M. M. Alam, D. A. Pantazis, C. P. Raptopoulou, V. Psycharis,
Y. Sanakis, P. Kyritsis, "Electronic properties of the S = 5/2 Mn(Il) complexes
[Mn{PhC(O)NP(O)PPh2}(N,N)(NO3)], (N,N) = phenanthroline, neocuproine, 2,2'-bipyridine", in
Polyhedron2021,207, 115374.

® S. A. Mohammad, S. Dolui, D. Kumar, M. M. Alam, S. Banerjee, "Anisotropic and Self-healing
Copolymer with Multi-responsive Capability", in Macromol. Rapid Commun. 2021, 42,2100096.

® E.F. Petrusevich, B. Osmia?owski, R. Zale?ny and M. M. Alam, "Two-Photon Absorption Activity
of BOPHY Derivatives: Insights from Theory", in J. Phys. Chem. A,125,12,2581,2021.

® S.G. Stephen, A. S. John, M. M. Alam, "Theoretical study of linear and non-linear optical activity in
dithienylethene-based photo-switch and its derivatives", in Elsevier Chemical Physics
Letters, Volume 780, October 2021, 138892.

® S. A. Mohammad, D. Kumar, M. M. Alam and S. Banerjee*, "Ultrafast, Green and Recyclable
photoRDRP in Ionic Liquid Towards Multi-Stimuli Responsive Amphiphilic Copolymers" Polym.
Chem. 2021, 12,4954-4960.

® S. A. Mohammad, S. Dolui, D. Kumar, S. R. Mane and S. Banerjee, "L-Histidine-derived Smart
Antifouling Biohybrid with Multi-Stimuli Responsivity" Biomacromolecules 2021,22,3941-3949.
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S. A. Mohammad, S. Dolui, D. Kumar, S. R. Mane and S. Banerjee*, "Facile Access to Functional
Polyacrylates with Dual Stimuli Response and Tunable Surface Hydrophobicity" Polym. Chem.
2021,12,3042-3051.

S. A. Mohammad, S. Dolui, D. Kumar and S. Banerjee*, "Anisotropic and Self-healing Copolymer
with Multi-responsive Capability via Recyclable Alloy-mediated RDRP" Macromol. Rapid
Commun. 2021,42,202100096.

B. Datta, D. Paul, T.Dey, S. Pal*, T. Rakshit*, Importance of Extracellular Vesicle Derived RNAs as
Critical Colorectal Cancer Biomarkers , ACS Bio & Med Chem Au (Invited review article), 2022,
DOI: 10.1021/acsbiomedchemau.1c00043.

S. Pal*, T. Rakshit, "Folate-functionalized DNA Origami for Targeted Delivery of Doxorubicin to
Triple-negative Breast Cancer." Frontiers in Chemistry 2021, 9, 667.

A. Ali, S. P. Nagumantri, T. Rakshit, S. Pal*. "Control of Glucose-induced Degradation and Cargo
Release in Multi-responsive Polymer Hydrogels." Macromolecular Chemistry and Physics 2021,
222,2100121.

J. Yang*, C. Zhao, J. Lim, L. Zhao, R. Le Tourneau, Q. Zhang, D. Dobson, S. Joshi, J. Pang, X.
Zhang, S. Pal, C. Andreou, H. Zhang, M. F. Kircher, H. Schmitthenner*. "Structurally symmetric
near-infrared fluorophore IRDye78-protein complex enables multimodal cancer imaging."
Theranostics 2021, 11(6),2534-2549.

Rukmankesh Mehra and K.P. Kepp* (2022). Structure and Mutations of SARS-CoV-2 Spike
Protein: A Focused Overview. ACS Infectious Disease, 8(1), 29-58, DOI:
https://doi.org/10.1021/acsinfecdis.1c00433.

Rukmankesh Mehra* and K.P. Kepp* (2022). Understanding familial Alzheimer's disease: The fit-
stay-trim mechanism of ?-secretase. WIREs Computational Molecular Science, e1556, DOI:
https://doi.org/10.1002/wcms.1556.

Nad, P; Mukherjee, A.* "Acceptorless Dehydrogenative Coupling Reactions by Manganese Pincer
Complexes Asian" J. Org. Chem. 2021, 10, 1958-1985.

Bera, K.; Mukherjee, A.* "Nickel-catalyzed sustainable synthesis of N-heterocycles through
dehydrogenative coupling of alcohols" Tet. Lett, 2021, 81, 153326.

Singh, P; Chouhan, K. K.; Mukherjee, A.* "Ruthenium Catalyzed Intramolecular C-X (X=C, N, O,
S) Bond Formation via C-H Functionalization: An Overview" Chem. Asian J. 2021, 16,2392 -2412.

Books and Book Chapters

S.A.Mohammad, S. Shingdilwar, S. Banerjee* and T. K. Panda* "Six-membered Rings with Two or
More Heteroatoms with at least One Silicon to Lead" in Reference Module in Materials Science and
Materials Engineering, Elsevier Inc, 2021. doi.org/10.1016/B978-0-12-818655-8.00109-8

N. S. Potnis, A. Ali, S. Pal*."Recent Developments of ROS-Based Nanotherapeutic Modalities in
Preclinical Cancer Treatment." Handbook of Oxidative Stress in Cancer: Therapeutic Aspects.
Edited by SajalChakraborti. Springer Nature. ISBN: 978-981-16-1247-3.

Ceetttttttettttsttacttecttnctaactasstesctesstesssessisesssss Annual Report 2021-22 IIT Bhilai




Invited Lectures and Outreach Activities

Sanjib Banerjee,"Nitrogen-rich Mesoporous Carbon Nanoparticles: Design, Synthesis and
Applications", 7th International Conference on Advanced Nanomaterials and Nanotechnology
(ICANN2021), December 14-17,2021, IIT Guwahati, India.

Sanjib Banerjee, "Facile Access to Multi-stimuli Responsive (Bio)Polymers", Asian Polymer
Association (APA) Bioforum International e-Conference on Polymeric Biomaterials &
Bioengineering (APA BIOFORUM2021), August 27-28,2021.

Sanjib Banerjee, "Energy Storage Technologies: Current Status and Future Perspectives", Faculty
Development Program on Novel Materials (ATAL-FDP), July 5-9, 2021, IIT Bhilai, India.

Sanjib Banerjee, "Functional Polymer Materials", Faculty Development Program on Novel
Materials (ATAL-FDP), July 5-9,2021, IIT Bhilai, India.

Suchetan Pal, Invited lecture on "Glucose responsive Hydrogels Towards Artificial Pancreas".
International Conference- Advanced Materials for Better Tomorrow, IIT (BHU). 13 July, 2021.

Suchetan Pal, Invited lecture on "DNA nanostructures and DNA functionalized Nanoparticles for
Cancer Theranostics" National Conference on Nucleic Acid Science and Technology (NCNST)
organised by CSIR- IMMT. 12thAugust, 2021.

Suchetan Pal, Invited lecture on " Glucose-responsive hydrogels towards artificial pancreas"
International Conference- Physical Chemistry Physical Biology (PCCB)2021 organised by IIT-
Tirupati. 28thSeptember, 2021.

Suchetan Pal, Invited lecture on " Glucose-responsive hydrogels towards artificial pancreas"
Complex Fluid (CompFlu) 2021 organised by IIT Gandhinagar. 13thDecember, 2021.

Dr Rukmankesh: Invited lecture entitled "Computations in understanding the mechanism of familial
Alzheimer's disease" in the AICTE sponsored online short term training course on "Computer Aided
Drug Design and Drug Repurposing" under the Quality Improvement Programme (QIP) held online
during 02-07 August 2021 at QIP Nodal Cell (Pharmacy), Jadavpur University, Kolkata.

Dr Rukmankesh: Invited lecture entitled "Introduction to modeling and simulation" in AICTE
Training And Learning (ATAL) Academy Online Elementary FDP on "Novel Materials" from 05-09
July 2021 at Indian Institute of Technology Bhilai.

Dr Arup Mukherjee "Introduction to Materials", Faculty Development Program on Novel Materials
(ATAL-FDP), July 5-9,2021, II'T Bhilai, India.

Dr Arup Mukherjee "Hybrid Materials", Faculty Development Program on Novel Materials (ATAL-
FDP), July 5-9,2021, IIT Bhilai, India.

Satyajit Gupta, “Inorganic Halide Perovskites-IHPs for Solar to Electricity Conversion”, Refresher
Course entitled “Frontiers in Chemistry” School of Chemistry, Madurai Kamaraj University, Tamil
Nadu, 11 November 2021

Satyajit Gupta, “Association of IEEE with IIT Bhilai” at ‘Digital Evolution in Higher Education —
Post Pandemic’ organized by IEEE at Raipur, 9 December 2021

n

Satyajit Gupta, “Introduction to Solution Processable Semiconductors”, ATAL program at IIT
Bhilai on 5th and 6th July, 2021
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INTRODUCTION

The Department of Electrical Engineering and
Computer Science (EECS) was formed at IIT
Bhilai in April 2018 by merging the Departments
of Computer Science and Engineering and
Electrical Engineering. During the inception
years, the EECS department offered BTech,
MTech, and PhD programs in the disciplines of
Computer Science and Engineering and Electrical
Engineering. Considering the current and future
scenario of business transformation using data
science and artificial intelligence and with a view
to take a lead in the area, the EECS department
started the discipline of Data Science and
Artificial Intelligence (DSAI) in the year 2019.
Currently the DSAI discipline offers BTech,
MTech and PhD programs.

The department constantly strives to support and
nurture hidden talents in young students and helps
them utilise their potential to the fullest in order to
become independent and innovative. The
curriculum is aimed to equip students with
techniques to become providers of innovative and
indigenous solutions. The environment of the
department is conducive to academic growth of'its
faculty members and students.

There are presently 23 faculty members with
expertise covering all the spectrums of computing
and electrical sciences. The EECS department has
a budget outlay of approximately ¥ 75 Crores
from sponsored and consultancy projects. The
faculty members and students are active in
publications in top tier journals and conferences.

VISION

The Department of EECS, IIT Bhilai envisions to
be a global centre of excellence in education,
technology, and research pertaining to all areas of
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Electrical Engineering and Computer Science. It
aims to:

® Impart knowledge to students with a
strong background in fundamental
principles and innovative technologies of
electrical and computer engineering
through teaching and research.

e Continuously adapt cutting-edge teaching
methods through innovative curricula and
models like MOOCS, on-line and hybrid
mode of delivery, virtual labs. etc.

® Establish state-of-the-art facilities for
research, development, and education.

® C(ollaborate with other engineering,
scientific, liberal arts, and medical
domains using the fundamental and
applied principles of electrical and
computer engineering.

® C(Collaborate with the industry and
academia for the advancement of the
department.

® Scout for students with entrepreneurial
skills and facilitate industry collaboration
for productizing innovative ideas.

ELECTRICAL ENGINEERING LABORATORY

One of the most crucial labs of any engineering
institute is the electrical engineering lab. The lab
explores and puts into practice the concepts of
sensor and circuits, power and control, electrical
machines, drives and communication networks.
Presently, the Electrical Engineering Lab
comprises two units. The first floor unit includes
the Device and Analog Circuit Lab, Embedded
System Lab, Communication Lab, and Sensor
and Instrumentation Lab. The ground floor unit
contains the Electrical Machine Lab, Control
System Lab and Power Electronics Lab.
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DEVICE, CIRCUITS, SENSOR AND
INSTRUMENTATION LAB

The first floor unit of the Electrical Engineering
Lab contains more than forty workstations.
Twenty of them contain a touch-enabled LED
screen and high-performance computer. The
device and circuit lab includes arbitrary function
generators, digital multimeters, and digital
oscilloscopes of frequencies up to 500 MHz, DC
power supplies up to 30 volts, IC tester, source
metres, LCR metre and soldering setup. The new
sensor and instrumentation lab has procured
several test kits for the UG curriculum including
temperature sensors, LVDT, motion and force
sensors, all with adequate protection. Many
advanced instruments test fixtures (like
SMD/Chip, Axial-Radial, Dielectric, Kelvin
Clips), double beam spectrophotometer,
pyranometer, and dry PCB printing machine have
currently been procured, enabling students to
carry out experimentation, characterization, and
analysis within the same lab in an electrically safe
environment.

EMBEDDED SYSTEM LAB

The Embedded System Lab has facilities such as
Spartan 6 based FPGA boards, Xilinx FPGA
boards like Basys3, Zyboz7, Kintex, and Zynq
evaluation kit which contain an integrated circuit
that consists of internal hardware blocks with
user-programmable interconnects to customise
operation for a specific application. The
interconnects can readily be reprogrammed,
allowing an FPGA to accommodate changes to a
design or even support a new application during
the lifetime of the part. This lab also has ARM
Cortex Freedom KIL25Z, which provides easy
access to MCU I/O, battery-ready, low-power
operation, a standards-based form factor with
expansion board options and a built-in debug
interface for flash programming and run-control.
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COMMUNICATION LAB

Communication Lab contains equipment such as
USRP B200, which provides a fully integrated,
single board, Universal Software Radio
Peripheral platform with continuous frequency
coverage from 70 MHz—6 GHz and LoRa
Development Boards for the radio and wireless
communication experiments.

CONTROL SYSTEM LAB

In the Control System Lab, students get a chance
to design and implement analog PID circuits and
gain better understanding of Analog and Digital
PID controllers on different real-time systems for
ex AC/DC servo motor position controller and
speed control. The lab also has a Nonlinear
Electro-Mechanical System for hands-on lab
experience of Magnetic Levitation and Inverted
Pendulum.

ELECTRICAL MACHINE LAB

The Electrical Machine Lab contains 10
workstations to perform experiments on the DC
machine, induction motor, synchronous motor,
and transformer. This year, the lab procured new
instruments like AC and DC servomechanism
units for position and speed control related
experiments and temperature control units to set
up control lab facilities. The lab also procured a
Digital Inverted Pendulum Setup and Magnetic
Levitation Setup. Inverted Pendulum is used for
erecting and balancing a free-swinging pendulum
in its inverted position or moving a hanging
pendulum in a controlled manner. Magnetic
levitation (maglev) or magnetic suspension is a
system in which an object is suspended in the air
with no support other than magnetic fields.
Magnetic force is used to counteract the effects of
the gravitational acceleration and any other
accelerations. A hollow steel sphere 25 mm
diameter is suspended in space with visually
appealing results and convenient time constants.
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FACULTY MEMBERS

ot T T
gregIdh
Prof Rajat Moona

Professor

Research Area:
® Embedded computing
o Computer Security
® VLSIdesignand Operating Systems

POWER ELECTRONICS LAB

The Electrical Engineering department has
started to develop a Power Electronics Lab in its
ground floor unit. The goal is to promote project-
based learning which imparts problem-solving
skills in students and makes them technically
competent to resolve various technological
challenges in the domains of drives and renewable
energy. Opal RT simulator, grid simulator PV
emulator, and wind emulator have been procured
under the scope of this lab.

o1 Ga forgems
greAgesd Ua fqurmeset
Prof Santosh Biswas

Professor and Head

ResearchArea:
® VLSITesting
® Embedded Systems
® C(Cyber Security
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Dr Souradyuti Paul
Associate Professor
Research Area:
® Blockchains and Cryptocurrencies

® Cryptographic modes and protocols
® Computer networks and security

Dr Nitin Khanna

Associate Professor

Research Area:
® Signal, image, and video processing
® Computer vision, multimedia security

® Analysis of remotely sensed images

2T 3RS AT WY
HEYTATISR
Dr Arzad Alam Kherani

Associate Professor
Research Area:
e Computer Networks
® Queueing Systems
® Wircless Communications

N ||I”|H
et e HAR T
AZUTRIh

Dr Anil Kumar Sao
Associate Professor

Research Area:
® Sparserepresentation
® Medical Image Processing

® Functional magnetic resonance
imaging fMRI
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Dr Gagan Raj Gupta Dr Rishi Ranjan Singh
Associate Professor Assistant Professor
Research Area: Research Area:
® BigData, Machine Learning ® Social & Complex Network Analysis
® Algorithms, Performance Analysis ® Approximation Algorithms
® Networks ® Combinatorial Optimization

e <t shivm A

He—h I Jaldh I h
Dr Nikhil Chander Dr Sreejith T.V.
Assistant Professor Assistant Professor
Research Area: Research Area:
® Photovoltaics ® Stochastic Geometry
® Flexible Electronics ® Wireless Networks
® Plasmonics ® Massive MIMO
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Dr Sk. Subidh Ali

Assistant Professor
Research Area:
® C(Cyber Security
® Hardware Security and Trust
® Adversarial Machine Learning

S 9% TRA
HAaR—I$h Uredan

Dr Barun Gorain
Assistant Professor

Research Area:
® Approximation Algorithms
® Distributed Algorithms
® Algorithmic Graph Theory

2T W arel
HERIS TedIch
Dr Dhiman Saha

Assistant Professor
Research Area:
® Theoretical / High Performance
Cryptanalysis

e Hash functions Authenticated / Block
Ciphers

® Quantum Cryptography

<t o1fia HAR &R
Je—DP GIIh
Dr Amit Kumar Dhar

Assistant Professor
Research Area:
® Automated Computer Aided
Verification
Model-Checking
Formal Methods
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Dr Prashant Agnihotri Dr Avishek Adhikary
Assistant Professor Assistant Professor
Research Area: Research Area:
® Power system dynamics and control ® Smart Sensors and Instrumentation
e HVDCandFACTS ® Control Theory and Applications
® Machine Learning and Al applications ® Battery Management System
inpower system

< o1, forig AR =

e~ YTedTIh
Dr I. Vinod Kumar Reddy Dr Subhajit Sidhanta
Assistant Professor Assistant Professor
Research Area: Research Area:
® GraphAlgorithms ® Data Science
® Parameterized Complexity ® Applied Artificial Intelligence and
® (Combinatorics ® Machine Learning Distributed storage
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Dr Anand Madhavrao Baswade

Assistant Professor
ResearchArea:
e Computer Networks
® Mobile and Wireless Networks
® LTE and Wi-Fi Coexistence,
LAA,NR-U

X

! ‘5 % “. _Lh g

et fagam Seren
HAE—h gredrdch

Dr Vishwesh Jatala

Assistant Professor
Research Area:
® Graphics Processing Units (GPUs)

® Optimising Compilers for GPU
Performance and Energy

® Computer Architecture
(GPU and CPU)

gt HiteT JAare
HERIS JTedIIeh
Dr Kapil Jainwal

Assistant Professor
Research Area:
® Analog, digital, and mixed-signal
integrated circuit (IC) design
® Bio-inspired sensors like silicon based
ratina

® (CMOS based RF oscillators

S HWINT QIR
R JTedTI

Dr Soumajit Pramanik
Assistant Professor

Research Area:
® Information Retrieval
® Machine Learning
® Complex Networks
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Prof R. K. Ghosh

Visiting Professor

Research Area:

® Wireless Networking
® Wireless Sensor Networks
® Distributed Systems

T DA
RESEARCH SCHOLARS

_un A
Megha Sahu
Supervisor : Dr Arzad Alam Kherani

Research Topic : End-to-End Delay lJitter
Analysis in Multi-Access Systems

31V 9 A
Abhay Deep Seth
Supervisor : Prof Santosh Biswas

Research Topic : Network Security, Formal
Verification, Diagnosability

| qRt

(=N

Poonam Maurya

Supervisor : Dr Arzad Alam Kherani
Research Topic : Low Power Wide Area
Network : LoRaWAN

AR Al

Yogendra Sao

Supervisor : Dr Sk. Subidh Ali
Research Topic : Hardware Security

ITEHT TH. .
Askar M. K.
Supervisor : Dr Sreejith T. V.

Research Topic : Full Duplex communication for
next generation cellular networks

anfean aEawh
Sahiba Suryawanshi
Supervisor : Dr Dhiman Saha

Research Topic : Cryptanalysis of Symmetric-
Key Primitives
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Usha Kiran
Supervisor : Prof Rajat Moona

Research Topic : A Protocol To Establish Trust
On Fingerprint Scanning Devices

PRt arer
Sivaramarao Bodda

Supervisor : Dr Prashant Agnihotri

Research Topic : Machine Learning applications
for power systems

T 3
Dibakar Roy
Supervisor : Dr Avishek Adhikary

Research Topic: Electrical Equivalent modelling
of complex dynamic systems

el AT

Madhuri Mahawar

Supervisor : Dr Barun Gorain
Research Topic: Graph Exploration

Yo FAR U

Sudev Kumar Padhi
Supervisor: Dr Sk. Subidh Ali
Research Topic: Deep Learning

RIfCTET TTIRER

Kolichala Rajashekar
Supervisor : Dr Subhajit Sidhanta
Research Topic : Edge Computing

T HERT

Swati Kumari

Supervisor : Drl. Vinod Reddy

Research Topic : Parameterized Complexity

PIRET T
Shaswati Patra

Supervisor : Dr Barun Gorain
Research Topic : Graph Exploration

freTer gerEm

Vishal Sathawane
Supervisor : Prof Rajat Moona
Research Topic : E-payment

AT AUTER
Agniv Tapadar
Supervisor: Dr Avishek Adhikary

Research Topic: Fabrication of fractional order
element and its application in electronic circuits

HAH & A
Manas Ranjan Samantaray
Supervisor : Dr Nikhil Chander

Research Topic: Large area Perovskite Solar
Cells

FECTAT G

Indulata Sahu

Supervisor : Dr Sreejith T. V.

Research Topic : 5g NR NTN based system

YT AN foig
Shravan Kumar Singh
Supervisor : Dr Nikhil Chander

Research Topic : Solar Photovoltaics: Electrical
Modelling, Performance and Degradation

HA G
Aman Khan
Supervisor : Dr Anand M. Baswade

Research Topic: Terrestrial and non-terrestrial
Networks
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Kartikeya Saraswat

Supervisor : Dr Soumajit Pramanik
Research Topic : Natural Language Processing

et TR
Niharika Nayak
Supervisor : Dr Vishwesh Jatala

Research Topic : High Performance Memory
Efficient Graph Neural Network Framework
using GPUs
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IGECAEEE]
Minal Bisen
Supervisor : Dr Kapil Jainwal

Research Topic : Direct Time-of-Flight CMOS
Image Sensor based LiDAR system

EVENTS

IIT Bhilai organised a training on “Security
and Secure Coding” in collaboration with
CDAC Noida

Indian Institute of Technology (IIT) Bhilai in
collaboration with CDAC Noida organised a two-
day training on “Security and Secure Coding”,
under the Skill India initiative. Prof Rajat Moona
set the stage with a keynote lecture outlining the
importance of secure coding. The various talks by
experts from India and abroad covered a wide
range of topics, including the basics of
cryptography, smart-card operating systems, and
secure-coding standards. This was coupled with
live demonstrations of secure applications based
on smart cards by CDAC Noida and a Virtual
Private Network (VPN) session established by IIT
Bhilai. The training was hosted by Dr Dhiman
Saha, who mentioned that the training has helped
the attendees gain first hand experience in security
and secure coding and will serve as a stepping
stone in their future endeavours in this area.
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RESEARCH AND PUBLICATIONS

Dimensionality Reduction for k-Distance
Applied To Persistent Homology by Dr Kunal
Dutta

The Department of Electrical Engineering and
Computer Science organised a talk on
“Dimensionality Reduction for k-Distance
Applied To Persistent Homology” by Dr Kunal
Dutta from the Faculty of Mathematics,
Informatics and Mechanics at the University of
Warsaw. He introduced the area of Topological
Data Analysis, including its key tool Persistent
Homology, and two critical problems in
extending the usability and reach of the same:

(1) outliers and (i) high dimensionality of data.

Journal Articles

® Mostafizar Rahman, Dhiman Saha, Goutam Paul: Boomeyong: Embedding Yoyo within
Boomerang and its Applications to Key Recovery Attacks on AES and Pholkos. TACR Trans.

Symmetric Cryptol. 2021(3): 137-169 (2021).

® Anup Kumar Kundu, Aikata, BanashriKarmakar, Dhiman Saha: “Fault Analysis of the PRINCE
Family of Lightweight Ciphers”, Accepted at the Journal of Cryptographic Engineering (JCEN)

2022.

® AnubhabBaksi, Shivam Bhasin, Jakub Breier, Dirmanto Jap, Dhiman Saha: Fault Attacks In
Symmetric Key Cryptosystems. Accepted at ACM Computing Surveys 2022.

® AmitJana, Anirban Nath, Goutam Paul, Dhiman Saha: “Differential Fault Analysis of NORX Using
Variants of Coupon Collector Problem", Accepted at the Journal of Cryptographic Engineering

(JCEN)2022.

o Kalikinkar Mandal, Dhiman Saha, Sumanta Sarkar, Yosuke Todo: Sycon: A New Milestone in
Designing ASCON-like Permutations. Accepted at Journal of Cryptographic Engineering (JCEN),

2021.

® Prashant Kumar, Saksham Bhushan, Debajyoti Halder and Anand M. Baswade, "fybrrLink:
Efficient QoS-aware Routing in SDN enabled Future Satellite Networks" ,in IEEE Transactions on
Network and Service Management (IEEE TNSM).

® Manas R. Samantaray, Prashant Kumar Gautam, Dhriti Sundar Ghosh and NikhilChander, "Spray
deposited TiO2 thin films for large-area TiO2/p-Si heterojunction solar cells", in Engineering

Research Express.

® Manas R. Samantaray, Naba Kr. Rana, Arun Kumar, Dhriti S. Ghosh, Nikhil Chander, "Stability
study of large area perovskite solar cells fabricated with copper as low cost metal contact", in

International Journal of Energy Research.

® Manas R. Samantaray, Tushar Chichkhede, Dhriti S. Ghosh, Nikhil Chander, “Large-Area Si Solar
Cells Based on Molybdenum Oxide Hole Selective Contacts”, in Silicon (2022).
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NS Baghel, N Chander, “Performance comparison of mono and polycrystalline silicon solar
photovoltaic modules under tropical wet and dry climatic conditions in east-central India,” in Clean
Energy (Oxford) 2022.

Manas R. Samantaray, Dhriti S. Ghosh, Nikhil Chander, “Four-terminal perovskite/silicon tandem
solar cells based on large-area perovskite solar cells utilizing low-cost copper semi-transparent
electrode,” in Applied Physics A (2022).

Faith Ellen, BarunGorain, Avery Miller, Andrzej Pelc "Constant-Length Labeling Schemes for
Deterministic Radio Broadcast", ACM Trans. Parallel Computing, Vol. 8(3), Article 14 (September
2021),Page 1-17.

Yogendra Sao, SkSubidh Ali, Dipojjwal Ray, Siddharth Singh, Santosh Biswasa, “Co-relation scan
attack analysis (COSAA) on AES: A comprehensive approach", Elsevier Microelectronics
Reliability, Year 2021, Volume 123, Page 1-18.

Anand M. Baswade, Mohit Reddy, Antony Franklin, Bheemarjuna Reddy Tamma, and Vanlin
Sathya "Performance Analysis of Spatially Distributed LTE-U/NR-U and Wi-Fi Networks: An
Analytical Model for Coexistence Study" in Elsevier Journal of Network and Computer Application
(JNCA),2021.

BarunGorain, Andrzej Pelc, "Short Labelling Schemes for Topology Recognition in Wireless Tree
Networks", Theoretical Computer Science, Vol. 861, pp. 23-44(2021).

BarunGorain, Andrzej Pelc , "Finding the size and the diameter of a radio network using short
labels", Theoretical Computer Science, Vol. 864, pp. 20-33(2021).

Invited Lectures and Outreach Activities

Dhiman Saha, Invited to serve the Editorial Board of the International Association of Cryptologic
Research Journal Transactions of Symmetric Cryptology for the 2022/23 Session.

Dhiman Saha, Nominated Member, National Working Group -17 (Security), Telecommunication
Engineering Centre, Govt. of India.

Dhiman Saha, Keynote Address: “Crypto 3.0: Reinventing Cryptography for the Modern Era”,
National Conference on Recent Innovations in Emerging Computing Technologies, RIECT 2022,
Kalinga University, Naya Raipur, CG, India.

Dhiman Saha, Invited Talk: “Cryptanalysis: The Story of Eve”, Cryptography & Cyber Security
FDP, Computer Science and Engineering Department, National Institute of Technology Agartala,
2021.

Dhiman Saha, Invited Talk: “kec|cak - A Symmetric Perspective”, International Crypto Webinar
2021, June 3-5, organised by ISI Kolkata, WBSU, IAI

Dhiman Saha, Invited Talk: “The Story of Alice and Bob”, Jagadis Bose National Science Talent
Search - Vigyan Prasar (SCoPE-Bangla) Webinar, September 29, 2021, organised by JBNSTS
(Dept. of Higher Education, Govt. of West Bengal) and Vigyan Prasar (DST, Govt. of India).
Dhiman Saha, Invited Talk: “Lightweight Cipher Design”, Invited Talk, Two Days Short Term
Program on Researches on Embedded System and Security, December 13,2021, organised by Inter-
Subsection Relations, IEEE Silchar Subsection and National Institute of Technology Silchar.

Dhiman Saha, Invited Talk: “Lightweight Cipher Design”, Invited Talk, Online AICTE Training and
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Learning (ATAL) Faculty Development Programme (FDP) on Cyber Security & Cryptography:
Trends and Technologies, October 5 2021, by Department of Computer Science and Engineering
(CSE), Indian Institute of Information Technology, Design and Manufacturing, Kancheepuram
Chennai, India.

Conference Presentations

Faith Ellen, BarunGorain, Avery Miller, Andrzej Pelc "Constant-Length Labelling Schemes for
Deterministic Radio Broadcast ", ACM Trans. Parallel Computing, Vol. 8(3), Article 14 (September
2021),Page 1-17.

Yogendra Sao, SkSubidh Ali, Dipojjwal Ray, Siddharth Singh, Santosh Biswas, “Co-relation scan
attack analysis (COSAA) on AES: A comprehensive approach", Elsevier Microelectronics
Reliability, Year 2021, Volume 123, Page 1-18.

Barun Gorain, Andrzej Pelc, "Short Labelling Schemes for Topology Recognition in Wireless Tree
Networks" , Theoretical Computer Science, Vol. 861, pp. 23-44(2021).

Barun Gorain, Andrzej Pelc , "Finding the size and the diameter of a radio network using short
labels", Theoretical Computer Science, Vol. 864, pp. 20-33(2021).

R R Singh, A K Dhar, A AKherani, N V Jacob, A Misra, D Bajpai, "Network Based Framework to
Compare Vaccination Strategies", International Conference on Computational Data and Social
Networks, 218-230.

A A Kherani, N A Kherani, R R Singh, A K Dhar, D Manjunath, "On modelling of interaction-based
spread of communicable diseases", International Conference on Computational Science and Its
Applications, 576-591.

M Sahu, A AKherani, "Analysis of Queuing Delay in LTE System: Model and Validation",
International Conference on Communication Systems and Networks (COMSNETS 2022).

M Sahu, A A Kherani, "Delay Jitter Performance Analysis and Traffic Splitting in LTE-based Multi-
Access System",IETE Technical Review, Taylor and Francis.

Yogendra Sao, SkSubidh Ali: Security Analysis of State-of-the-art Scan Obfuscation Technique,
The 39th IEEE International Conference on Computer Design, 2021.

Barun Gorain, Avery Miller, Andrzej Pelc:, Four Shades of Deterministic Leader Election in
Anonymous Networks. 33rd ACM Symposium on Parallelism in Algorithms and Architectures
(SPAA2021):265-274.

Barun Gorain, Kaushik Mondal, Himadri Nayak, Supantha Pandit, " Pebble Guided Near Optimal
Treasure Hunt in Anonymous Graphs", 28th International Colloquium of Structural Information and
Communication Complexity (SIROCCO 2021),222-239.

Yogendra Sao, SkSubidh Ali, and S. Biswas,"Opacity preserving Countermeasure using Finite State
Machines against Differential Scan Attacks", 2021 IEEE European Test Symposium (ETS), Bruges,
Belgium, 2021, pp. 1-2.

Debajyoti Halder, Prashant Kumar, Saksham Bhushan, and Anand M. Baswade "fybrrStream: A
WebRTC based Efficient and Scalable P2P Live Streaming Platform", in the 30th International
Conference on Computer Communications and Networks (ICCCN), IEEE, 2021.

Barun Gorain, Kaushik Mondal, Supantha Pandit, "Distributed Independent Set In Interval and
Segment Intersection Graphs", 47th International Conference on Current Trends in Theory and
Practice of Computer Science (SOFSEM 2021), 175-188.
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INTRODUCTION

The Department of Liberal Arts was established at
IIT Bhilai on the basis that true interdisciplinarity
may best be achieved in an institution which has a
firm grasp of applied and social sciences. The
freedom engendered by this combination helps
create the ideal environment for advanced
research and cutting-edge pedagogy, where new
areas can be explored and further disseminated.

Presently, the Department of Liberal Arts has six
faculty members specialising in various fields,
from Psychology, Economics, Literature and
Cultural Studies. The courses currently offered by
the department at the BTech and PhD levels
encourage exploration and learning across these
disciplines. Moreover, the diverse range of topics
help students to question the history of ideas and
to think creatively and critically about the world
through the major developments in the
humanities and the arts. A visiting language-
instructor from Taiwan also offers courses in
Mandarin, which, together with a bouquet of
communication courses, equips students with the
key skills required to express themselves in the
academic and corporate spheres.

VISION

The Department of Liberal Arts seeks to become a
centre for research and excellence where the
pressing concerns and developments in the field
of humanities and social sciences are studied and
disseminated in the local, national, and global
contexts. It aims to build inter-institutional ties
and collaborations of far-reaching impact by
extending its expertise and spearheading research
initiatives.
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FACULTY

Prof P.D. Srivastava
Visiting Professor and Head

Research Area:
® Functional Analysis
® Fuzzy Sequence Spaces

e T =
WERIS YTeaTI e

Dr Sonal Jha
Assistant Professor

Research Area:
® (ultural Studies
® Popular Culture
® Sports and the Media

e T =y
& HAe—h gredrgeh
Dr Anindita Ghosh

Assistant Professor
Research Area:
® Positive Psychology
® Organisational Behaviour
® Positive Psychology Interventions

e~ YTedTIh

Dr Sitakanta Panda
Assistant Professor

Research Area:
® Political Economics
(both micro and macro)

® Development Economics (labour,
agriculture, health, education)
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HERIS JTedIh
Dr Radeef Chundakkandan Dr Thirthankar Chakraborty

Assistant Professor
ResearchArea:
® Monetary Policy
® Financial Markets

® Firm Innovation

ST diteleht TIshardl
TSP YTeATID
Assistant Professor
Research Area:
® Comparative and World Literature
® Literary Theory
® Modernism

2 A9 T
Ag™h e
Dr Anubhav Pradhan

Assistant Professor

Research Area :

Urban Studies (History; Planning;
Heritage; Writing)

Colonial Cultural Contact

Empire and Modernity
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RESEARCH

Cultural Studies

Cultural studies views culture through meanings
and values gleaned from everyday lived
processes, rather than seeing it as that which is
linked to the past through monuments, scriptures,
arts etc. It broadly engages with cultural
institutions and productions in a social and
political context. Its interdisciplinary linkage to
English departments is made evident in its
deployment of literary and critical theory to the
study of cultural phenomena. At the moment, our
research in this area is focused on various popular
cultural formations, including literature, film,
advertising, sport, and internet cultures. We will
look to expand within as well as beyond these
topics in the future.

Members : Dr Sonal Jha and Dr Anubhav
Pradhan

SPORTS STUDIES

While a new and burgeoning area of research,
sports studies has largely remained aligned to the
disciplines of history and sociology in India. The
presence of sport in Indian social life and popular
culture cannot be understated. From local parks to
film and television, sport is ubiquitous. It stands to
reason that Indian cultural studies should take
note of this neglected area of study. In line with
this, we deploy the lens of cultural studies to
examine sport with respect to representation,
commodification, the sports-media complex,
celebrity, fandom, and literature, in an attempt to
add to the cultural history of sport in India.

Members : Dr Sonal Jha
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DEVELOPMENT ECONOMICS, LABOUR
ECONOMICS AND POLITICAL ECONOMICS

Development economics is a broad sub-field of
economics. It encompasses both macroeconomic
and microeconomic issues related to poverty and
inequality, unemployment, healthcare,
agriculture, labour markets, public finance,
international trade, innovation and ICT, financial
inclusion etc.

On the other hand, at the intersection of
economics and political science, political
economics as a subfield of economics has two
aspects to it. Macro political economics deals
with political determinants of economic growth
and development, politics of public finance,
political underpinnings of international trade and
finance outcomes, economic determinants and
effects of political institutions and outcomes.
Micro political economics studies theory and
empirics of elections and voting, economics of
corruption and governance, micro-dynamics of
public policies and welfare programs. Modern
political economics is aided by sound
microeconomic and macroeconomic theories as
well as various state-of-the-art statistical and
econometric methods deployed on various kinds
of datasets such as administrative and survey data.
Political economics enlightens us with both big
and small but important questions that underlie
the role of politics in determining economic and
political outcomes.

Members : Dr Sitakanta Panda
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POSITIVE ORGANISATIONAL BEHAVIOUR

When the positive psychology lens is applied to
the organisational domain, it gives rise to positive
organisational behaviour. This field tries to
enhance organisational performance and
employee well-being. This is achieved through
the scientific study of positively valued subjective
experiences, personal traits, and civic virtues in
the workplace by harnessing their potential to
improve work-related well-being. Cross-cultural
work experiences also form part of these
investigations.

Members: Dr Anindita Ghosh

POSITIVE PSYCHOLOGY

Positive psychology studies human strengths with
the ultimate aim of increasing well-being. This is
opposed to the previously dominant paradigm of
healing and repairing symptoms of disorders that
focussed more on human deficits. Within this
field, research is conducted on the topics of
positive psychology interventions, character
strengths of gratitude and humour, well-being,
flow, positive health, and mental health. Helping
people achieve better health and overall well-
being is the prime motive.

Members: Dr Anindita Ghosh
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MACROECONOMICS, FINANCIAL
MARKETS AND INNOVATION

This research area focuses on firms' adoption of
automation technologies, small and medium
enterprises (SMEs), and the impact of monetary
policies on the financial market. Since Industry
4.0 is interlinked with economic activities, it is
imperative for firms to adopt such technologies to
meet international standard and global
competition, especially for developing countries
(DCs). Given that SMEs account for 50% of GDP
and 90% of employment in DCs, it is important to
study their obstacles, competition, and innovation
activities. The importance of monetary policy and
its channel of transmission has gained much
attention in the Indian context. The present studies
consider the impact of central bank activities on
financial markets, including the credit market.

Members: Dr Radeef Chundakkadan

URBAN STUDIES

The pace and scale of urbanisation in our times
has necessitated critical reflections and course
corrections in a wide range of domains. Planning,
housing, governance, infrastructure, waste
management, livelihood, heritage, these are only
some of the key thematics which are attracting
contextual, evidence-based, intersectional
research on our cities. In India as well as the
Global South at large, cities present very tangible
opportunities for careful policy interventions and
dialogues by scholars in contributing to and
transforming the paradigms of our ongoing
urbanisation. Focussing primarily but not
exclusively on urban planning, history, heritage,
and writing, we are looking to build a corpus of
scholarship located in and speaking to shared
issues and perspectives of the Global South.

Members: Dr Anubhav Pradhan
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VICTORIAN STUDIES

The long nineteenth century has been researched
and spoken about extensively, but the recent
material turn in Victorian scholarship has opened
exciting new avenues for further research. What
was the footprint of British colonial and imperial
rule on Indian life? How did interaction with
South Asia and its denizens contribute to the
formation of British selfhood? Was metropolitan
life constituted, vitally, by the inevitable depth
and reach of colonised cultures? How were these
processes and encounters written about and
portrayed in literature and art of the time? These
are some of the questions which we are interested
in examining, to generate more layered
understandings of colonialism and its wide-
ranging, mutually constitutive impact on
metropolitan and subcontinental life and culture.

Members: Dr Anubhav Pradhan

WORLD LITERATURE

World Literature has become a powerful lens
through which one can consider works of
literature. Since its German inception to its recent
revival, world literature has been seen from
various national to global and cosmopolitan
perspectives. For when reading literature
published around the world, questions inevitably
arise as to whether the text should be a part of a
world literary canon (assuming there is a need for
aworld literary canon), does the text read better or
worse when translated from the original language,
what should be the comparative methods of
critical analyses of the various themes and motifs
of literature, how does the literary field influence a
book's impact and reception, and so on. These and
other related questions have shaped the discourse
and the research conducted in world literature
studies, particularly in the postcolonial and
posthuman era.

Members : Dr Thirthankar Chakraborty
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RESEARCH SCHOLARS

MRt e

Monika Srivastava

Research Topic : Positive Psychology and Well-
Being

Supervisor: Dr Anindita Ghosh

ENEREI

Rhitabrata Das

Research Topic: Sports Literature and Popular
Culture

Supervisor : Dr Sonal Jha

JuT Hiaq

Barsha Santra

Research Topic: Posthuman Ecology in Modern
Literature

Supervisor : Dr Thirthankar Chakraborty

TS
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AR MET

Namitarani Gochhayat

Research Topic: Essays in Development
Economics

Supervisor : Dr Sitakanta Panda

[EEREIN

Vinay Kumar

Research Topic: Financial Economics
Supervisor : Dr Radeef Chundakkadan

fafer

Nidhi

Research Topic: Modern Indian Literature
Supervisor : Dr Anubhav Pradhan

EVENTS

Intersections : Monthly Lecture Series

Intersections is a multidisciplinary platform for
open discussion and examination of the liberal
arts and their pedagogies, methodologies, and
trajectories in our times. The lecture series aims to
re-centre the reflective, thinking spirit in
contemporary social and scholarly life. Six
lectures in online mode were organised
throughout the academic year :

April 19,2021: “Talk on Psychology in India”

Prof Girishwar Misra commented on the
importance of the human experience as embedded
in the cultural context, questioning in effect the
universality of psychological constructs. He
affirmed that over the past three decades a more
rigorous inculcation of this interrogative spirit has
led to investigations in the subfield of cross-
cultural research and explorations of conceptual
and symbolic resources in the Indian thought
systems.
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26 August, 2021 : “Eye of the Storm: The
Spectator at the Centre of the Sporting-
Entertainment Complex”

Dr Vidya Subramanian explored the
multidirectional fan identity capitalised by
televisual broadcast of sport. She underlined the
role of Information and Communication
Technologies in facilitating this transformation
through bringing together large groups of fans
online on social media and the near-continuous
engagement of sport and television anchors with
content generated by users and fans.

30 September, 2021 : “An Apprentice to Grief:
Auto-Ethnography and Tactile Loss in Joan
Didion's The Year of Magical Thinking”

Dr Anirban Halder explored the culture of
mourning and the fundamental eloquence of grief
through a close reading of Joan Didion's The Year
of Magical Thinking (2005). He engaged
critically with Didion's dilemma to understand
contemporary cultures of mourning, especially in
post-industrial societies where “life” and “health”
are built around the notion of death as a personal
failure.

26 October, 2021: “Posthuman Ecologies and
the Unconscious”

Dr Arka Chattopadhyay foregrounded the notion
of coexistence and rhizomatic interrelation
amongst humans, nonhumans, and abiotic forms
along with the gigantic entities like biosphere and
planetary and solar systems which constitute
posthuman ecologies. He argued that thinking
about the environment in the age of Anthropocene
has psychoanalytic resonances, referring both to
the unconscious enjoyment of climate change
deniers in not doing anything about it as well as to
the anxiety and trauma produced by
environmental disaster.
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28 January, 2022: “The Case of Exploding
Hindi Paperbacks”

Dr Aakriti Mandhwani talked about the inception
of Hind Pocket Books in 1957 and the pivotal role
its proprietor D.N Malhotra had in setting a new
paradigm for middlebrow literature in Hindi. She
argued that Malhotra's publishing strategy of
providing readers with multiple genres
encapsulating general reading and maintaining
decorum and seriousness around pleasurable
reading strengthened the basis for middlebrow
readership.

25 February, 2022: “Integrating Psychology
and Economics: On Works of Richard Thaler”

Dr Namita Ruparel discussed how Behavioural
Economics incorporates insights of human
psychology into the models of economic
behaviour and helps us understand why some
models fail to make the correct predictions. She
analysed concerns of systematic departures from
rational choice and elaborated on five biases of
human behaviour responsible for incorrect
predictions of economic models along with the
concepts of Bounded Rationality and Mental
Accounting.

15 November, 2021: International Conference:
“Narrating the South Asian City: Critical
Perspectives”

The Department of Liberal Arts of IIT Bhilai in
collaboration with the Association for Literary
Urban Studies organised its first international
conference. Titled “Narrating the South Asian
City: Critical Perspectives”, the conference was
held online with Dr Stuti Khanna and Dr Dominic
Davies delivering the keynote lectures. The three
panel sessions covered a range of topics regarding
the representation of South Asian cities and the
urban experience. The conference brought
together scholarship which complemented its
deployment of the literary with historical,
sociological, architectural, and geographical
perspectives.
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RESEARCH AND PUBLICATIONS

Journal Articles

® (Chundakkadan, R. and Sasidharan, S. "Gender gap and access to finance: A cross-country analysis",
Review of Development Economics, Wiley Online Library

® (Chundakkadan, R. and Sasidharan, S. "Monetary Policy Announcement and Stock Returns:
Evidence From Long-Term Repo Operations in India", Asian Economics Letters

Books and Book Chapters

® Pradhan, A. “Introduction: Towards a framing of parts.” Literature, Language, and the Classroom:
Essays for Promodini Varma. Ed. Sonali Jain and Anubhav Pradhan. Routledge, 2021.
9780367479640

® Pradhan, A. “Nostalgic Possibilities: Planning and heritage in Shahjahanabad.” Literature,
Language, and the Classroom: Essays for Promodini Varma. Ed. Sonali Jain and Anubhav Pradhan.
Routledge, 2021. 9780367479640

® Pradhan, A. “Theatre, Feminism, and Society: Notes from a Practitioner.” Literature, Language, and
the Classroom: Essays for Promodini Varma. Ed. Sonali Jain and Anubhav Pradhan. Routledge,
2021.9780367479640

® Chakraborty, T. “Translating Silence: Ashish Avikunthak's Cinematographic Version of Beckett's
Come and Go”, All the dead voices. Eds. N. Johnson, M. H. Tanaka, and L. de Vos. Leiden: Brill,
2021.

® Chakraborty, T. "Translating Samuel Beckett into Hindi" Samuel Beckett and the Languages of the
WorldEds. J. F. Fernandez, P. Sardin. Cham: Palgrave Macmillan, 2021.

Other Publications
® Pradhan, A. and Janu, S. : “Delhi Master Plan 2041: What will it take to create a real connect
between Yamuna and city dwellers?.” Scroll/ 21 September 2021.

® Pradhan, A. “An Onerous Achievement .” Rev. of Goner, by Tazmeen Amna. Dibrugarh University
Journal of English Studies June 2021.

Invited Lectures and Outreach Activities

® Chakraborty, T.'Abstractifying Allusions for a Multilingual World', Samuel Beckett Society Panel,
Modern Language Association (MLA) Convention, Washington, 2022.

® Pradhan, A. conducted workshop titled Experiencing Home: Affect and Housing in modern South
Asia at the Urban Fellows Programme, Indian Institute for Human Settlements (January 2022), the
Summer Winter School, CEPT University (December 2021) and the School of Environment &
Architecture (September 2021).

® Pradhan, A. Speaker at “International Conference on Innovations and Challenges in Research
Publishing”, organised by the Chitkara University in February 2022.
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® Pradhan, A. Keynote speaker at "Interdisciplinary Research Approaches in Humanities and Social
Sciences", a national conference by the Department of Humanities, Bhilai Institute of Technology,
Durg in October 2021.

® Pradhan, A. Resource Person for “Literary Studies in the New Millennium”, a Faculty Development
Programme by the Department of English, Pondhicherry University in October 2021.

Conference Presentations

® Chundakkadan, R. 'Financial Constraints, Firm Innovation and Government Supports During

COVID-19 Crisis,' Annual Event of Finance Research Letters 2021, Virtual Conference: Frontiers in
Credit Risk, by Finance Research Letters journal, 2021.

Chakraborty, T. 'Daemonizing Affect: Philip Pullman's Fantastic World of Ecological Crises,'
Transcodification: Literatures - Arts - Media, ICLA (CLAM) Virtual Conference, University of
L'Aquila, 2021.

Pradhan, A. “Urban Ambivalence: Work and home at Delhi's margins”; in Urban (Im)mobilities and
Borderland Narratives, an international conference by the Fringe Urban collective in collaboration
with the Association for Literary Urban Studies organised in October 2021.

Pradhan, A. “From defence line to green zone: A brief planning history of the Northern Ridge,
Delhi”; in the 12th International Convention of Asia Scholars, organised by the International
Institute for Asian Studies in partnership with the Kyoto Seika University in August 2021.

Ceetttttttettttsttacttecttnctaactasstesctesstesssessisesssss Annual Report 2021-22 IIT Bhilai




DEPARTMENT OF ————'-
MATHEMATICS .., "

I oy
: Eﬂ.'lqna . E‘,"ala 8

9. 7243y .

84.280a 25.3608

- 59 8274 161768 -

B .
_——— . B'I..'I#'I 1=
i B
g7.¥704
—1.aAB#AAaA87 : — -

s . e e _— -‘ -
' - P
Annual Report 20 Gofidsesesessesessesessesesss ecodBecccecccsecccsccecccses
. { i ey h 193335 '

I



QEATIAT

AR Wrenfral G fres &1 Tt fawmT
TRt faee & A= eaf § S e
fR1e1T 3iR ST 7<eT H Herd © | 39 T # orid
YRA FHTI e 8, Hd I dratcd faveryor,
o7 TfOTT, T Ragld, FHTeT iR Aikea,
faves THeRoT anfe Oy A—& = | I Pl
TATIE 3T4d © | I8 T 111 # Sie—ers &l U
favga ¥ & arer frog<t SuTfey war R 2 |
9 faUTT 9 Givas! Sumfyy & 3retrar, deifors ay
2019—20 9 TR IR HGfST & fReror e H
feadfa FrdereR urcersm+ (Trua) 3% fHar 2 |

3T

IO v o Segy fAferfad & -

o JTd UG dTel WY 3iR Rueror & #reaH
A IO o &1 3 HSS I T BRAT

o U Y &l Pl fARIR BRAT AR WA= Ud
TS WArd @ ol U Tgdd araravoT
[EEaSNERSIl

o JTfAvy WA & AemH 9 R &R
JENT & 19 U Holdd Hae g7 IR &7
Dicd BT

INTRODUCTION

The Department of Mathematics is involved in
high-quality education and research in various
areas of mathematical science. The Department
has highly motivated faculty members having
strong research backgrounds in research fields
such as functional analysis, algebra, number
theory, probability and statistics, differential
equations etc. The Department offers a PhD
program with a wide range of research directions
in Mathematics. Apart from a PhD program, the
Department has started a two year Master of
Science (MSc) program in the discipline of
Mathematics and Computing from the academic
year 2019-20.

VISION

The vision of the Department of Mathematics is :

® To become a centre of excellence in
Mathematics through high quality
research and teaching

® To expand on new research areas and
develop an environment for independent
and creative thinking

® To focus on building a strong relationship
between academia and industry through
interdisciplinary collaborations
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FACULTY

OuR
o L. sharad S SHERET FeAdrT
faf¥r greames iR fvmmenst TSRS YTeTIch
Prof P.D. Srivastava Dr Asrifa Sultana
Visiting Professor and Head Assistant Professor
Research Area: Research Area:
e Functional Analysis ® Fixed Point Theory and its
Applications
® Fuzzy Sequence Spaces ® Existence Results for Quasi
variational
® Inequality Problems

gt rfufea urer S HAET FAR TR

e~ YTeATIh eI YTedTIh
Dr Avijit Pal Dr Kuldeep Kumar Kataria
Assistant Professor Assistant Professor
Research Area: Research Area:
® Operator theory on function space ® Probability Theory
® Cowen-Douglas class operator ® Stochastic Processes

® Reproducing Kernel Hilber space
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e T HER ok
HERIS JTedIh
Dr Raj Kumar Mistri

Assistant Professor
ResearchArea:
® Additive Number Theory
(Additive Combinatorics)

e s HER fHen
HER—IP YD

Dr Pawan Kumar Mishra
Assistant Professor

Research Area :

® Analysis of Partial Differential
Equations

® Applied Functional Analysis
® Nonlinear Analysis

ST IeHT hid
HERIS TedIIsh
Dr Lakshmi Kanta Patra

Assistant Professor
ResearchArea:
e Statistical Inference
(Decision Theory)

e Estimation Under Restricted
Parameter Space

® Stochastic Comparison

2 IS @S
HE—D UTeAYh
Dr Anuj Jakhar

Assistant Professor
ResearchArea:
® Commutative Algebra
® Algebraic Number Theory
® Valuation Theory
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ST FT g
HERIS JTedIIh
Dr Arnab Patra

Assistant Professor
ResearchArea:
® Operator Theory
® Matrix Analysis

T DA
RESEARCH SCHOLARS

Mostafizar Khandekar
Supervisor : Dr Kuldeep Kumar Kataria
Research Topic : Fractional stochastic process

JIHER TS

Shubhankar Mandal
Supervisor : Dr Avijit Pal
Research Topic : Operator Theory

forrarer =it B

Vinayak Mani Tripathi
Supervisor : Dr Pawan Kumar Mishra

Research Topic : Analysis of Partial Differential
Equation

St o e
HERIS JTedIIch
Dr Anurag Singh

Assistant Professor
ResearchArea:
® Smart Sensors and Instrumentation
® Control Theory and Applications
® Battery Management System

ooTd ATgdl
Pallab Maiti
Supervisor : Dr Asrifa Sultana

Research Topic :
Applications

Fixed Point Theory and its

ST aern
Shivani Valecha

Supervisor : Dr Asrifa Sultana

Research Topic : Variational Inequalities and its
Applications in Optimization Theory

S Tt

Jyoti Rani
Supervisor : Dr Arnab Patra

Research Topic : Spectral theory of Operators
(Operator Theory)

Annual Report 2021-22 IIT Bhilai



2 HAR

Surender Kumar

Supervisor : Dr Anuj Jakhar

Research Topic : A study of the monogenity of
number fields

S
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EVENTS

National Mathematics Day

National Mathematics Day was celebrated to
commemorate the birth anniversary of the Indian
mathematician Srinivasa Ramanujan for his
extraordinary contribution to the field of science
and mathematics. The programme was conducted
in hybrid mode and it started with an introduction
by Prof P. D. Srivastava, Head, Department of
Mathematics and a welcome address by Prof
Rajat Moona, Director, IIT Bhilai. Prof S.
Ponnusamy (IIT Madras), Prof Neeraj Misra (IIT
Kanpur), and Prof Anupam Saikia (II'T Guwahati)
were the esteemed guest speakers of this event,
which consisted of talks on various topics, such as
Statistical Thinking and Number Theory. A quiz
competition was also conducted for all the
participants related to the Life and History of
well-known mathematicians as well as general
mathematical concepts.

Mini-MTTS Programme (Initiation to
Mathematics)

IIT Bhilai organised a six days' mini-MTTS
Programme from 7th to 12th March 2022,
coordinated by Smt Rajni Moona, Outreach
Coordinator (Honorary). The workshop was
organised under the aegis of MTTS Trust and was
funded by the National Board for Higher
Mathematics. It was aimed for the students
pursuing mathematics in their third year BSc or
first year MSc. The Inaugural-cum-Introductory
session of the workshop was held in the presence
of Prof P. D. Srivastava, Head, Dept. of
Mathematics and the subject experts for the
programme were Prof Vikas Bist (Panjab

Ceetttttttettttsttacttecttnctaactasstesctesstesssessisesssss Annual Report 2021-22 IIT Bhilai




famene droeR 01 1. sfiarag & SuRerfa |
AT fham T o 3R BRI H & fawy fagms
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University, Chandigarh), Dr A. Satyanarayana
Reddy (Shiv Nadar University, Greater Noida),
and Dr Vikram Aithal (Institute of Chemical
Technology, Mumbai). Students from all over
Chhattisgarh participated in the workshop.
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RESEARCH AND PUBLICATIONS

Journal Articles

e Kayal, S., Patra, L. K., Bhakta, R. and Nadarajah, S. (2022). Ordering Results for Order Statistics
from Heterogeneous Log-Logistic Distributions, American Journal of Mathematical and
Management Sciences, DOI: https://doi.org/10.1080/01966324.2021.2019148

® Chattopadhyay, A., Hong, G., Pal, A., Pradhan, C. and Kumar, S. R. (2022). On Isometric
Embedding of Sf)n into Sg ,Journal of Functional Analysis, Volume 282, Issue 1.

® Pal,A.(2022). OnIy-contractions and their Conditional Dilations, Journal of Mathematical analysis
and application, Volume 510(2), DOI110.1016/j.jmaa.2022.126016.

e Kataria, K. K. and Khandakar, M. (2022). Extended eigenvalue-eigenvector method. Statistics &
Probability Letters 183, 109361.

e Kataria, K. K. and Khandakar, M. (2022). Generalized fractional counting process. Journal of
Theoretical Probability https://doi.org/10.1007/s10959-022-01160-6.

® Jakhar, A. and Kumar, S. (2022). On non-monogenic number fields defined by sextic trinomials,
Canadian Math. Bulletin, DOI: 10.4153/S0008439521000825.

® Jakhar, A. and Srinivas, K. (2022). On the degrees of irreducible factors of a polynomial, Proc. Amer.
Math. Soc., 150(5), 1949-1953. DOI:10.1090/proc/15918.

® Jakhar, A., Kaur, S. and Khanduja, S.K. (2022). Discriminant and integral basis of quintic fields
defined by x’+ax+b, Journal of Algebra and its Applications, 2350109 (37 pages), DOI:
10.1142/S02194988235010.

® Jakhar, A. and Kaur, S.(2022). A note on non-monogenity of number fields arised from sextic
trinomials, Quaestiones Mathematicae, DOI:10.2989/16073606.2022.2043948.

e Jakhar, A. (2022). Explicit integral basis of Q(a""), Journal of Number Theory, DOI:
10.1016/.jnt.2022.01.009.

® Jakhar, A. (2022). Nonmonogenity of number fields defined by trinomials, New York Journal of
Mathematics, 28, 650-658.

® Deshpande, P., Manikandan, N. and Singh, A. (2022). On the topology of bi-cyclopermutohedra,
Indian Journal of Pure and Applied Mathematics, DOI: https://doi.org/10.1007/s13226-022-00241-
W.

® Menon, K. and Singh, A. (2022). Pattern avoidance of [4,k]-pairs in circular permutations, Advances
in Applied Mathematics, vol. 138, 102346, DOLI: https://doi.org/10.1016/j.aam.2022.102346.
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Singh, A. (2022). Higher matching complexes of complete graphs and complete bipartite graphs,
Discrete Mathematics, vol. 345,n0.4, 112761, DOLI: https://doi.org/10.1016/j.disc.2021.112761.

Deshpande, P., Shukla, S. and Singh, A. (2022). Distance r-domination number and r-Independence
complexes of graphs, European Journal of Combinatorics, vol. 102, 103508, DOI:
https://doi.org/10.1016/j.jc.2022.103508.

Adhikary, A. and Pal, A. (2021). A six compartments with time-delay model SHIQRD for the
COVID-19 pandemic in India: During lockdown and beyond, Alexandria Engineering Journal, 23rd
June https://doi.org/10.1016/j.2ej.2021.06.027.

Goyal, S., Shukla, S. and Singh, A. (2021). Matching complexes of 3 X n grid graphs, Electronic
Journal of Combinatorics 28(4), Article no. P4.16, DOI: https://doi.org/10.37236/10496.

de Souza, Manasses, do O, J. M. and Mishra, P. K. (2021). Multiplicity results for fractional
magnetic problems involving exponential growth, Mathematical Methods in the Applied Sciences,
45(5)3098-3123.

Aussel, D., Donato, M. B., Milasi, M. and Sultana, A. (2021). Existence Results for Quasi-
variational Inequalities with Applications to Radner Equilibrium Problems. Set-Valued and
Variational Analysis, https://doi.org/10.1007/s11228-021-00608-x.

Jakhar, A. (2021). A simple generalization of the Schonemann-Eisenstein irreducibility criterion
Archiv der Mathematik, DOI :10.1007/s00013-021-01642-9.

Mahto, S. K. and Srivastava, P.D. (2021). Spectra of Lower Triangular Infinite Matrices Formed by
Oscillatory Sequences. Complex Analysis and Operator Theory, https://doi.org/10.1007/s11785-
021-01131-5

Patra, L. K., Kumar, S and Petropoulos, C. (2021). Componentwise estimation of ordered scale
parameters of two exponential distributions under a general class of loss function, Statistics: A
Journal of Theoretical and Applied Statistics, https://doi.org/10.1080/02331888.2021.1943395.
Kataria, K. K., Vellaisamy, P. and Kumar, V. (2021). A probabilistic interpretation of the Bell
polynomials. Stochastic Analysis and Applications,
https://doi.org/10.1080/07362994.2021.1942917

Kataria, K. K. and Khandakar, M. (2021). Convoluted fractional Poisson process. ALEA, Latin
American Journal of Probability and Mathematical Statistics, 18(2), 1241-1265.

Kataria, K. K. and Khandakar, M. (2021). Mixed fractional risk process. Journal of Mathematical
Analysis and Applications, 504(1), 125379.

Mistri, R. K. (2021). Polynomial method for estimating the lower bound for the cardinality of mixed
sumsets, Acta Mathematica. Hungarica, 164 (2),331-340.

Costa, David G., do O, J. M. and Mishra, P. K. (2021). The Nehari manifold for indefinite Kirchhoff
problem with Caffarelli-Kohn-Nirenberg type critical growth, Topological Methods in Nonlinear
Analysis, 58(1), 105-134.

Fiscella, A. and Mishra, P. K. (2021). Fractional Kirchhoff Hardy problems with singular and critical
Sobolev nonlinearities, manuscriptamathematica, https://doi.org/10.1007/s00229-021-01309-3.
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Invited Lectures and Outreach Activities

Jakhar, A. (2022). Visited The Institute of Mathematical Sciences, Chennai from March 14 - 20.

Kataria, K. K. (2022). Invited colloquium talk on "On fractional counting processes" at Indian
Institute of Science, Bangalore, January 12.

Kataria, K. K. (2021). Invited talk on "Subordinated stochastic processes and their applications",
International Conference on Mathematical Techniques in Application of Science & Technology
(ICMTAST-21) held at Dr. C.V. Raman University, Bilaspur, India during December 22-23.

Kataria, K. K. (2021). Invited talk on “On fractional counting processes” at Indian Institute of
Technology Bombay, November.

Raj Kumar Mistri, Polynomial method in Additive Number Theory, Recent Advances in Pure and
Applied Algebra (RAPAA-2021), 26-28 October 2021, Department of Mathematics, NIT
Jamshedpur, 27th October 2021 (online).

Raj Kumar Mistri, Introduction to the Theory of Set Addition, ICFAI University Tripura, Department
of Mathematics, ICFAI Science School, 04th October 2021 (online).

Raj Kumar Mistri, Some basic addition theorems in additive number theory, RCMLS-2021,
Department of Mathematics, Rangapara College, Rangapara, Assam, 14th August 2021 (online).

Conference Presentations

Kataria, K. K. (2021). Participated in the conference on "Advances in Stochastic Analysis for
Handling Risks in Finance and Insurance" held in hybrid mode at Centre International de
Rencontres Mathematiques, Marseille, France during September 13-17.

Kataria, K. K. (2021). Participated in the 5th workshop on "Probability and Evolution" held in
hybrid mode at Centre International de Rencontres Mathématiques, Marseille, France during June
28-July 02.
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INTRODUCTION

The Department of Mechanical Engineering has
been a part of IIT Bhilai since its inception. This
core engineering department offers a judiciously
prepared curriculum for theoretical
understanding and practical application in a
spectrum of engineering disciplines.

The department has efficiently combined
traditional and futuristic laboratories to inculcate
technological skills among its students. We have
an automation lab, thermo-fluidic lab, and a
digital fabrication lab, which includes robots, 3D
printing equipment, CNC machining centre, CNC
turning centre, wire-cut-EDM, laser cutting
machine, heat and flow measuring instruments,
IC engines, UTM, and other tabletop facilities.

Alongside facilities for UG-level laboratory
experimentation, the department also houses
state-of-the-art research facilities in the
experimental and analytical fronts. Linear friction
stir processing machine, non-contact type 3D
surface profilometer, micro-machining centre, IR
camera for thermal imaging are some of the
examples of research facilities available within
the department.

Two of the trail-blazing ideas towards a futuristic
lab development are the DIY Laboratory and
DFAB Laboratory, along with various other
cutting-edge fabrication facilities. These will
empower young scholars to realise theories and
concepts practically and forge their ideas into
reality. The department efficiently covers all the
traditional core areas of statics, dynamics,
vibrations, structural analysis, materials,
thermodynamics, fluid mechanics and heat
transfer, along with manufacturing technologies.
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Apart from the traditional areas, the department
also attaches significant emphasis on emergent
areas such as alternative energy, near-net-shape
manufacturing, and industry 4.0.

The department began with the BTech program in
August 2016. Now, it offers MTech and PhD
programs as well in diverse fields of advanced
research. Overall, the department strives to
contribute towards national progress by welding
together the zeal and enthusiasm of the
undergraduates with the knowledge and
experience of the postgraduates and faculty
members.

VISION

The vision of the department is to acquire global
recognition while producing substantial societal
impact and leading the institute towards being one
of the prime contributors to holistic development
of our country. The department continuously
strives for excellence in education and research
with a purview of strong industry-academia
collaboration.

To achieve this goal, the department incessantly
works to generate high quality graduates through
meticulously designed curricula and active
involvement of state-of-the-art laboratory
experimentation as well as research activities.
Students are encouraged to pursue real life
problems associated with their curriculum and
motivated to address those problems through
innovative thinking to develop appropriate
technological solutions. The faculty members of
the department drive these activities through their
teaching and diverse research programs, covering
numerous facets of Mechanical Engineering
Science and Application.
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MECHANICAL LABORATORIES

The Mechanical Engineering Department at 11T
Bhilai has state-of-the-art facilities. Mainly, the
laboratories are divided as DIY (Do-It-Yourself)
Lab, DFAB (Digital Fabrication) Lab, Thermal
and Fluid Lab, Material Testing Lab, and
Workshop.

DO-IT-YOURSELF LABORATORY

At Do-It-Yourself (DIY) lab, IIT Bhilai offers
students the chance to harness their talent in
building prototypes, allowing them to get
involved in devising innovative instruments to
perform their independent research and to create
beautiful artwork. DIY Lab consists of tabletop
CNC machines and a laser cutting machine. First-
year students of all branches are taught about
computer-numerical-controlled machines and
corresponding codes. Students learn about basic
machining processes like lathe, milling, and
drilling with digital touch as they implement their
own codes. Demonstration on laser cutting
enlightens students about one of the most versatile
modern-day manufacturing tools.

DIGITAL FABRICATION LAB

The Digital Fabrication Lab utilises robotic
automation to perform both subtractive and
additive manufacturing processes. Students learn
solid modelling and 3D printing here. Common to
all branches, DFAB lab consists of fused
deposition modelling technique-based 3D
printing machines.

3D printing is basically an additive
manufacturing technique where layer-wise
material is added to get the final shape. At first, the
3D model of the object is drawn in 3D drawing
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software. The file is then converted to STL file
from which the actual model is manufactured. In
the first year, all the students are introduced to
DFAB Lab to develop ideas on the future of
product development.

THERMAL AND FLUID ENGINEERING LAB

Thermal and Fluid Engineering Lab consists of
basic equipment to demonstrate pipe losses, flow
regimes, and different modes of heat transfer.
Besides these, students also gain practical
exposure on flow measuring devices, Pelton
Wheel, hydraulic system, refrigeration cycle, and
heat exchanger.

WORKSHOP

In the workshop, mechanical engineering
students are acquainted with industrial-type
CNC-turning and milling machines. They learn to
perform complex machining operations through
the development of codes. The workshop also
consists of a micro machining centre, welding
setup, and wire-cut electro discharge machine
(EDM). EDM is a type of non conventional
machining process where the tool does not touch
the workpiece to remove the excess material.

MATERIAL TESTING LAB

Material Testing Lab consists of a universal
testing machine (100kN) and digital image
correlation setup. In this lab, students gain hands-
on experience on material behaviour with the
application of load. Students also learn methods
to evaluate the stress-strain relationships, fatigue
properties, etc.
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FACULTY

2 i TaTeT
HE-YTeATIS Ud 31egeT
Dr Soumya Gangopadhyay

Associate Professor & Head

Research Area:

® Advanced PVD coatings for cutting
tools

Non-traditional machining
Machining of aero-engine alloys

MECHANICAL LABORATORIES

Hands-on training is imparted to students
regarding various automation facilities in the
Automation Systems Lab. Students receive early-
stage training on the technologies here, which are
commonly used in industries such as PLCs for
control and robot manipulators for pick-and-
place.

i,

2t foera va. gatem
HERIS JTedIIch
Dr Vijay S. Duryodhan

Assistant Professor
Research Area:
® Microfluidics

® HeatTransfer Rarefied gas flow
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T YA B
HERIS JTedIh
Dr Anshul Faye

Assistant Professor
Research Area:
® Fracture Mechanics
e Computational Solid Mechanics
® Experimental Solid Mechanics

S Ja9T o g
JAe—D UTIh
Dr Pravesh Chandra Shukla

Assistant Professor

Research Area:
® Internal Combustion Engines
® Alternative Fuels
(Biodiesel, Alcohols, HVO)
® Diesel Emissions and their Control

/

g A IR AR
HE® YD

Dr Jose Immanuel R.
Assistant Professor

Research Area:

® Material development for enhanced
performance

Light weight alloys

Composite materials

<t g S
JE—D GTMIh
Dr Rahul Jain

Assistant Professor

Research Area:
® Numerical modelling
of manufacturing processes
Friction stir welding/Processing,
Machining
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AE-D GredTdh
Dr Udayraj

Assistant Professor
Research Area:

® Computational Fluid Dynamics
(CFD)

Thermal Comfort (Indoor/Outdoor)
Thermal Energy Storage and
Management

ST STTHWT Hedl
WERISH YTeaTdeh
Dr Balkrishna Mehta

Assistant Professor

Research Area:

® Experimental Heat Transfer in Two-
Phase Flow in Mini/Micro Systems

® HeatPipes and Thermosyphons

® Heat Transfer of Ferrofluids Droplet
Dynamics of Ferrofluids

St HIfYTeh FEUTE
HERIS JTedIIeh
Dr Kaushik Bandyopadhyay

Assistant Professor

Research Area:

Sheet metal forming
Theory ofplasticity
Constitutive modelling

< AT e aifee
qE—P Yredrdah
Dr Nagesh Devidas Patil

Assistant Professor

Research Area :

Droplet impact and evaporation
dynamics

Two Phase flow and heat transfer
Colloidal Particles Self
assembly/Deposit patterns
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TSP YTeATIh

Dr Purnendu Das
Assistant Professor

Research Area:

® Surface Engineering

® Tribology, Mechanical Alloying

® Powder Metallurgy

T DA
RESEARCH SCHOLARS

forienT SRR
Priyanka Borkar
Supervisor : Dr Vijay Duryodhan

Research Topic: Phase change material, 3D stack
ICs, Heat transfer

STaEH HAR
Jaynandan Kumar
Supervisor : Dr Anshul Faye

Research Topic: Deformation and failure of
biological materials

i <t
Bhoopendra Choudhary
Supervisor : Dr Udayraj

Research Topic: Heat Transfer, CFD, Personal
cooling, Human Comfort

arfea farsn
Amit Mishra
Supervisor : Dr Anshul Faye

Research Topic: Size effects, Strain gradient
plasticity, Dual phase steels

G HAR el

Atul Kumar Choudhary
Supervisor : Dr Rahul Jain

Research Topic: Friction stir welding

Sumit Singh Rajput
Supervisor : Dr Soumya Gangopadhyay
Research Topic: PVD Coating Techniques
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YT HAR H1E

Tomesh Kumar Sahu

Supervisor : Dr Pravesh C. Shukla

Research Topic: Diesel Engine emission,
alternative fuel, biofuels

FoaT™ gaA
Ilyas Hussain
Supervisor : Dr Jose Immanuel R

Research Topic: Material Development for
enhanced performance, Characterization studies,
Manufacturing and Machining

fereny g e
Vishnu Rajpuriya
Supervisor : Dr Vijay S Duryodhan

Research Topic: Printed circuit compact heat
exchanger

forerTer sgwm T

Vikas Kumar Sahu

Supervisor : Dr Pravesh Chandra Shukla and Dr
Soumya Gangopadhyay

Research Topic: Development of surface

textured piston-ring-liner interface for effective
boundary regime lubrication

YT HAR

Ashok Kumar

Supervisor : Dr Soumya Gangopadhyay and
Dr Purnendu Das

Research Topic: Analysis of failure of micro-
tools using analytical modelling, simulation and
experimentation in micro drilling

BRI AR

DoraNagaraju

Supervisor : Dr Udayraj

Research Topic: Energy and Heat Transfer

L ICATEACIE
Surendra Singh Rathore
Supervisor : Dr Balkrishna Mehta

Research Topic: Experimental and
Computational Fluid flow and Heat transfer,
Multiphase flow, Evaporation and Condensation,
Thin Films

TehyTl HAR TGS
Mukesh Kumar Yadav
Supervisor : Dr Nagesh Devidas Patil

Research Topic: Bouncing and non-bouncing of
droplets on pattern or textured surfaces

I HAR FAH
Yogesh Kumar Dewangan
Supervisor : Dr Kaushik Bandyopadhyay

Research Topic: Development and
implementation of ductile fracture criteria for
formability prediction in SPIF
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RESEARCH AND PUBLICATIONS

EVENTS

National Workshop on “Integration of
Building Heat Transfer in Engineering
Curriculum”

A two-day National Workshop for educators on
“Integration of Building Heat Transfer in
Engineering Curriculum” was organised by the
Department of Mechanical Engineering. The
workshop was sponsored by the Indo-Swiss
Building Energy Efficiency Project (BEEP). Dr
Udayraj was the coordinator of the event and
various faculty members from IITs, NITs, and
reputed Indian institutions participated in the
workshop. The aim of the workshop was to
sensitise engineering educators and make them
aware about the challenges and need of increasing
energy efficiency in India.

Journal Articles

® Deepak Kag, Nitin Luhadiya, Nagesh D.Patil, S.I.Kundalwal, "Strain and defect engineering of
graphene for hydrogen storage via atomistic modelling", in International Journal of Hydrogen
Energy Volume 46, Issue 43,23 June 2021, Pages 22599-22610

® Madhur Gupta, M.C.Ray, Nagesh D.Patil, S.I. Kundalwal, "Dynamic modelling and analysis of
smart carbon nanotube-based hybrid composite beams: Analytical and finite element study", in

SAGE Journals, First Published May 29,2021

® Madhur Gupta, M.C.Ray, Nagesh D.Patil,S.I.Kundalwal, "Smart damping of a simply supported
laminated CNT-based hybrid composite plate using FE approach", in Thin-Walled Structures,

Volume 171, February 2022, 108782

® AKRay, S Singh, D Rakshit, Udayraj, "Comparative study of cooling performance for portable cold
storage box using phase change medium", in Thermal Science and Engineering Progress, Vol

27,101146

® Chen S. F, Bandyopadhyay K, Basak S, Hwang B, Shim J H, Lee J, & Lee M.G, "Predictive
integrated numerical approach for modelingspatio-temporal microstructure evolutions and grain
size dependent phase transformations in steels", in International Journal of Plasticity

® Rajeswar Chatterjee, V.S. Duryodhan, Amit Agrawal "Impact of aspect ratio and thermophysical
properties on heat transfer behavior in spiral microchannel", International Journal of Thermal
Sciences, Elsevier Ltd., Volume 172, Part A, February 2022, 107335
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® [.B.Varela, A.Cavaleiro, A.P.Tschiptschin, S.Gangopadhyay, F. Fernandese "Tribological and
milling performance of NbC—Ni films deposited by sputtering with different Ni contents "
Tribology International, Elsevier Ltd, Vol. 147

3

® Kedumese u Mekrisuh, Dushyant Singh,Udayraj "Performance analysis of a vertically oriented
concentric-tube PCM based thermal energy storage system: Parametric study and correlation
development ", Renewable Energy, Elsevier Ltd, Volume 149, April 2020, Pages 902-916

® Soumyadeep Mondal, Servesh K. Agnihotri, Anshul Faye. “Theoretical solution for thermo-

mechanical crack-tip stress field for transversely graded materials”. Journal of Thermal Stresses.
Volume 45 (2). Pages 101-116.,2022.

® S.Deb, A. Muraleedharan, R. J. Immanuel, S. K. Panigrahi, G. Racineux, S. Marya, “Establishing

flow stress behaviour of Ti-6Al-4V alloy and development of constitutive models using Johnson-
Cook method and Artificial Neural Network for quasi-static and dynamic loading.

Books and Book Chapters

® [lyas Hussain, RJ Immanuel “Composite Materials and Its Advancements for a Cleaner Engine of
future”, Advances in Engine Tribology pp 169—191, Springer

® ] Mathur, M Maija, N Gupta, P Tiwari, S Kachhawa, S Dhaka, Udayraj, V R Khare, “ISHRAE White
paper on Thermal Comfort”, The Indian Society of Heating, Refrigerating and Air Conditioning
Engineers (ISHRAE), 2021

o Udayraj, “Building Heat Transfer: Understanding through numerical examples”, Bureau of Energy
Efficiency, 2021

Other Publications

® (Gajendra K. Joshi and Anshul Faye. Design of Graded Elastomeric Cellular Structures for
Enhancing Energy Absorption. Recent Advances in Computational and Experimental Mechanics,
Vol II, Lecture Notes in Mechanical Engineering, https://doi.org/10.1007/978-981-16-6490-8 3.

Invited Lectures and Outreach Activities

® Anshul Faye, A talk on “Measurement of strains in solids” at Department of Mechanical
Engineering, G. H. Raisoni College of Engineering, Nagpur on Feb. 12,2022.

® Anshul Faye, “Mathematical fundamentals of linear algebra and differential equations” at ATAL
FDP On Shape Memory Alloy Modelling, its Applications to Wearable Devices and Smart
Structures organized by Department of Mechanical-Mechatronics Engineering, The LNM Institute
of Information Technology, Jaipur during Jan. 03—07, 2022.

® Anshul Faye, “Mechanics of soft materials” at Recent Trends in Biomedical and Biomechanical
Engineering: An Interdisciplinary Approach organized by Department of Electrical Engineering,
Biotechnology and Mechanical Engineering, National Institute of Technology Warangal during
Sept. 10-14,2021.
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Conference Presentations

® (Qupta S., Patil N. D, "Leidenfrost droplet evaporation dynamics: from puddles to spherical caps",
5th International Conference on Droplets 2021, 16th to 18th Aug 2021, Organised online by TU-
Darmstadt, Germany

® [khtedar Husain Rizvi and Udayraj, "Estimation of human body core temperature from measured
heart rate using Kalman filter models", Proceedings of the 26th National and 4th International
ISHMT-ASTFE Heat and Mass Transfer Conference, IIT Madras, Chennai, India, December 17-20,
2021

® DoraNagaraju and Udayraj, "Analysis of thermal response of commonly used envelope designs for
energy efficient buildings in composite climate of India", Proceedings of the 26th National and 4th
International ISHMT-ASTFE Heat and Mass Transfer Conference, IIT Madras, Chennai, India,
December 17-20,2021
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DEPARTMENT OF
PHYSICS
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INTRODUCTION

The Department of Physics, II'T Bhilai has already
made its mark with several sponsored research
projects, prestigious national-level awards, and
research collaborations across the country and
globe.

Based on the solid foundation of state-of-the-art
undergraduate teaching of BTech students and
postgraduate degree programs backed by a group
of very bright, ambitious young faculty members,
the Department is thriving and expanding rapidly
to be one of the prominent departments within the
institute and country. The Department is currently
active in cutting-edge research in the areas of
condensed matter theory and experiment, soft
matter, high energy physics, astro-particle
physics, nuclear physics, cosmology, and
astrophysics. Central to our mission is the training
of the next generation of physicists through
courses, seminars, access to cutting-edge
experimental infrastructures, and mentoring by
faculty members that have excellent academic
and research experience.

VISION

The Department envisages to become a platform
for the creation and impartation of knowledge
through education and research in Physics. We
encourage observation and analysis of the
physical world around us to help build a society
which advocates logical thinking.

BTECH FIRST YEAR LAB

The first year UG students perform various
experiments on diffractions, Hall effect, Newton
ring, and semiconductor devices in this lab. The
instructors of the laboratory also encourage
students to add some of their own ideas into the
experiments and look for an interpretation beyond
traditional scopes. It has a sufficient number of

Ceetttttttettttsttacttecttnctaactasstesctesstesssessisesssss Annual Report 2021-22 IIT Bhilai




# e wer | geneel, &9 wfth aTel 89 oo

ORER, UqURSSI—17, Soldeiid, 3R
IS QUGN 2| AN Hiex e ik Roe
B BT BTl B § TANTA & fory TRIST AT |

THUEH! e iier el

fRT =1 AR (THeERN) 4 & B &
o e gfdenstt &1 W R fear 2
S99 qifod sNSeye W &R+l & oIy Sfferadrer
goldcid gchl AR SAd JIANHl & BRI
Rrgial &1 Farferd &= IR 8™ & forw iy
AYFH SeldlFad HHIMe Tchl AR ITd
Afdhel | AT Udh Soldgii~d AN & |
AR TANT 39 TRE ¥ wyifdhd fby U € b
BT TCh] Bl Ui HYD TANT BT JASH B fofv

T :
3 Gfdhe a1 ¢ |

THUEHET A Wifdent S=RTeTTe

T 3 R (THeER) Wifdal & srEl &
foTT Ueh ATET= HifTdT TR © | S99 ATE
S & oI gaacd ST, b BCol IUBIT,
RgeTpTer, 3R B hldhel YT ATSHIDIT AT
ST TR WAt € |

T Hifdeht GERTSITEAT

Wl ! TRINTITET § WMl eful R+ &
foTT 3R @ el Il &l Ieuqq dRA & foTg
TTERT SYBROT 3R ARAT & | AT AT
H UH duEenr W e ® QiR UE uedeT
TR, WIhdex Cellhld, IR CollRapia
IR PRCH—TSHIEHIAd YSHT | Fafod z,
BT <+ @ forg far 57 2 | 8131 @ fog gedt &
G BT eI B B Pbs delTD AMTA1g
IS T & 2| BN & oy —=menRd @i
fasi & T & e A=Y 9418 78 2 |

microscopes, low power HeNe Laser generator,
ExpEYES-17, electronic and other necessary
instruments to carry out these experiments.
Source Meter Unit and Spin Coater have been
procured for the lab recently.

MSC ELECTRONICS LAB

The Department also has expanded lab facilities
for the postgraduate (MSc) Physics students. It
has an electronics lab equipped with all modern
electronics components and circuitry to conduct
and understand the working principles of most of
the electronic components and their combinations
to get desired output functionalities. Most of the
experiments are designed in such a way that
students assemble the components and make
circuits on their own to understand the
experiment.

MSC GENERAL PHYSICS LAB

The Department has a General Physics Lab for the
postgraduate (MSc) Physics students. It consists
of experiments like Magnetoresistance Probe,
Frank Hertz Apparatus, Spin Coater, and
Confocal Raman Microscope Setup to conduct
and understand the working principles of General
Physics.

ASTROPHYSICS LAB

Astrophysics Lab provides the basic data required
to infer the intrinsic properties of astronomical
sources from astronomical observations. The
newly constructed lab has an observatory and is
equipped with SCT Telescope, Refractor
Telescope, Newtonian Telescope, and custom-
made Microwave Antenna which has been used to
view celestial bodies and galaxies. Several
interesting initiatives have been planned for
ground-based astronomy for students.
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PHYSICS COMMON FACILITY

Physics Common Facility is for various research
and teaching activities. Depending on the need,
the facility can be used within the department and,
also, the institute. The facility is equipped with
equipment like Leica Inverted Microscope, E-
Beam Nanofabrication System, Thermal Coater,
Optical Patterner (Laser Scribing Machine),
Covered Programmable hot plate, Glass Cutter
for Solar Cell, Syringe based Microfluidic Pump,
Integrating Sphere, IR Drying Module, Tubular
Furnace and other accessories like Vacuum Pump,
Magnetic Hot Plate Stirrer, Ultrasonic Cleaner,
Cubivac Dessicator 35 Ltr/23 Ltr, and Gas
Cylinders (Argon, Nitrogen, and Oxygen). The
lab is in the process of procuring Surface
Activation and Etching Chamber and
Spectrometer.

ACTIVE MICRO AND NANOSYSTEMS LAB

Active Micro and Nanosystems (AMN) group is
interested in experimental study of soft matter
physics which includes the active matter, micro-
nanorobots and nanomotors, self-assembly of
colloids, and active rheological fluids etc. In
addition to the development of these new
materials, the group is also interested in
understanding the physics of biological systems
using experimental models and concepts of soft
matter physics. Active Micro and Nanosystems
(AMN) group explores advanced techniques like
Glancing Angle Deposition (GLAD) in
combination with lithography and Langmuir-
Blodgett methods to fabricate designer
nanostructures with precise control on shape, size
and material structure of sizes down to sub 100
nm. The lab is equipped with equipment like
HoneyCombBreadBoard and Passive Vibration
Isolation Support and Inverted Microscope. The
lab is in process of procuring CMOS Camera,
Langmuir Blodgett Trough, and Biological
Incubator.
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THIN-FILM AND PHOTOVOLTAICS LAB

The Thin-Film and Photovoltaics Lab (TPL)
focuses on the basic understanding of thin-film
growth and techniques by which their electro-
optical properties can be tailored according to the
target application. The acquired knowledge is
then applied in energy-efficient devices such as
organic light emitting diodes (OLEDs),
transistors, and photovoltaic cells to make them
inexpensive, reliable, and energy-efficient. The
state-of-the-art laboratory is equipped with a 4-
port inert gas workstation, spin-coater, thermal
evaporator, sputtering, and wet benches for
device fabrication. Among others, the lab is also
equipped with class AA A solar simulator, external
& internal quantum efficiency measurement
system, UV-vis spectrophotometer with
integrating sphere, and 4-point probe system for
various characterization.

ULTRA-FAST SPECTROSCOPY LAB

Ultrafast spectroscopy group explores hybrids of
TMDCs and other 2D materials, which offer
rather exciting properties. Since, the efficiency of
hybrid photonic devices depends on the life-time
of the excited carriers, we focus on unfolding the
fundamental time-scales, thereby determining the
electronic and optical coupling across the
interface. We employ time-resolved optical
spectroscopy to unveil the relative differences
between the electronic energy levels and charge
transfer schemes. The lab is equipped with
Ultrafast Ti:S Amplifier System, spectrometer,
power meter, and device characterization facility.
We are in the process of procuring an amplifier
system for the femtosecond oscillator.
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FACULTY
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HERIS JTedIIh
Dr Sudhanwa Patra

Assistant Professor

Research Area:
® High Energy Physics
® Neutrino Physics
® Astro-Particle Physics

o gegdTe =y
He—h G

Dr Sabyasachi Ghosh
Assistant Professor

Research Area:
e High Energy Nuclear Physics
® Thermal Field Theory
® Heavylon Phenomenology

|

= gft g 6w
WEIS JredIes Ud favmmeger
Dr Dhriti Sundar Ghosh
Assistant Professor and Head
Research Area:
® Organic and Perovskite Photovoltaics
® Thin-film Fundamentals
® [arge Area Graphene Transfer

HER—ID YTedTIh

Dr Sesha Pavan Kumar Vempati
Assistant Professor

Research Area:
® Time-resolved photoelectron and
optical spectroscopies
® Device Physics and light-matter
interaction
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WERIS JTedIIh
Dr Dhruv Pratap Singh

Assistant Professor

Research Area:
® Active Matter
® Artificial active matter systems
® Active colloids

T B

RESEARCH SCHOLARS
STEa S
Jayanta Dey

Supervisor : Dr Sabyasachi Ghosh

Research Topic : High Energy Physics: Theory,
Phenomenology

T T

Tanmay Das

Supervisor : Dr SeshaVempati

Research Topic : Time resolved spectroscopy

ofiehia S
Srikanta Debata
Supervisor : Dr Dhruv Pratap Singh

Research Topic : Microrobots for Environmental
and Biological Applications

e ugrER gt
eI GTedTad

Dr Mahavir Sharma
Assistant Professor

Research Area:
® Astrophysics, Cosmology,
Fluid dynamics
Galaxy formation, Reionization
Formation history of the Milky Way

& A1
Purushottam Sahu

Supervisor : Dr Sudhanwa Patra

Research Topic : High Energy Physics, Neutrino
Physics

TR daueft
Sarthak Satapathy
Supervisor : Dr Sabyasachi Ghosh

Research Topic : Theoretical High Energy
Physics

IR uee

Utkarsh Patel

Supervisor : Dr Sudhanwa Patra
Research Topic : Astro-particle Physics,
Dark Matter Physics
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Sonia Rani
Supervisor : Dr Dhriti Sundar Ghosh
Research Topic : Perovskite Photovoltaics

o0 for ST

Cho Win Aung
Supervisor : Dr Sabyasachi Ghosh
Research Topic : High Energy Nuclear Physics

T R T
Naba Kumar Rana
Supervisor : Dr Dhriti Sundar Ghosh

Research Topic : Large Area, Semilexible and
Indium-Free Perovskite Solar Cells

Tt sizTet

Nikky Chandrakar

Supervisor : Dr Dhriti Sunder Ghosh
Research Topic : Thin Metal Film Based
Transparent electrode for Perovskite Solar Cell

AR

Taramati
Supervisor : Dr Sudhanwa Patra

Research Topic : Study of Dark Matter in gauge
theories of leptons and baryons

TS

TSl § TEter BAgctioreerd Ot Siiest

D TR 9 T At &1 mare o
e aRdm drenfier 9wem 35k 3
T D, B A A - TRIgeldgad R
39 Y & IR | 41T | 37614 ZnO, Ti02, CuO,
NiO, Ce02 SN WX ATAgsS H IARAIT—HUIRT
g Y TR I4] Bl dfed Afrass 4§, A9y vy
W WEE R R, S Cgericd, Biscd,
HHIgCH |

og FHAR U7
Suvendu Kumar Panda
Supervisor : Dr Dhruv Pratap Singh

Research Topic : Fabrication and applications of
autonomous micro and nanomotors

SR FAR

Arun Kumar

Supervisor : Dr Dhriti Sundar Ghosh
Research Topic : Perovskite Photovoltaics

fortor vt
Kiran Sharma

Supervisor : Dr Sudhanwa Patra
Research Topic : Neutrino Physics

wnfeEd

Shahista

Supervisor : Dr Sesha Pavan Kumar Vempati
Research Topic: Spectroscopy of 2 D
semiconductor materials

A A

Thandar Zaw Win

Supervisor : Dr Sabyasachi Ghosh

Research Topic : High Energy Nuclear Physics

EVENTS

Seminar on NBT related Ferroelectrics

The Department of Physics organized a seminar
in which Dr Somaditya Sen, Associate Professor,
IIT Indore spoke about his research on
ferroelectrics. He discussed structure-property
correlation in simple oxides like ZnO, Ti02, CuO,
NiO, CeO2; in complex oxides, especially
perovskites and spinnels, like titanates, ferrites,
manganites.
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The journey towards new physics signatures
beyond the standard model

Dr Somnath Choudhury (CERN, Switzerland)
discussed the steps in the journey towards the hunt
for new physics signatures with the Compact
Muon Solenoid experiment at the Large Hadron
Collider at CERN. He spoke about the
contributions towards the development of
advanced silicon based particle detectors,
responsible for proton collision data collection.
The talk then focussed on new techniques in
various particle identification methods and
highlighted the future goals of physics.

Faculty Development Program on “Photonics”
atIIT Bhilai

Under the aegis of AICTE Training and Learning
(ATAL) Academy, the Department of Physics
organised a 5-day Faculty Development Program
on “Photonics”. The FDP aimed to impart
knowledge and training to faculty members of
various AICTE approved institutes/colleges on
the basics and recent developments in the field of
photonics, attracting people working in various
fields. It also included sessions on fundamental
aspects of photonics and quantum theory of light.
The FDP was inaugurated by Prof Rajat Moona
and was organized by Dr Mahavir Sharma.

Nanoscale devices for emerging technologies

Understanding the physics of nanoscale devices
and related material properties are essential
requirements to sustain the existing technologies
and also to develop next-generation technologies.
However, fundamental physical limits are among
the major roadblocks towards realizing energy-
efficient devices. In this talk, one of the
fundamental physical limits in silicon transistors,
termed Boltzmann Tyranny, which needs to be
overcome to achieve low power devices, was
discussed. The talk also touched on key requisites
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RESEARCH AND PUBLICATIONS

Journal Articles

B. Gopal Krishna, Dhriti Sundar Ghosh, Sanjay Tiwari, "Tuning optical properties of CsPbBr3
perovskite nanocrystals through silver doping", in Journal of Materials Science

B. Gopal Krishna, Dhriti Sundar Ghosh, Sanjay Tiwari, "Device Simulation of Perovskite/Silicon
Tandem Solar Cell with Anti Reflective Coating", in Research square

B. Gopal Krishna, Dhriti Sundar Ghosh, Sanjay Tiwari, "Progress in ambient air-processed
perovskite solar cells: Insights into processing techniques and stability assessment", in Solar
Energy, Elsevier,Volume 224, August 2021, Pages 1369-1395

B. Gopal Krishna, Dhriti Sundar Ghosh, Sanjay Tiwari, "X-ray and Raman study of CH3NH3PbI3
perovskite nanocrystals", in Engineering Research Express

Manas R. Samantaray, Prashant Kumar Gautam, Dhriti Sundar Ghosh and Nikhil Chander, "Spray
deposited TiO2 thin films for large-area TiO2/p-Si heterojunction solar cells", in Engineering
Research Express

Manas R. Samantaray, Naba Kr. Rana, Arun Kumar, Dhriti S. Ghosh, Nikhil Chander, "Stability
study of large area perovskite solar cells fabricated with copper as low cost metal contact", in
International Journal of Energy Research

J. Dey, S. Satapathy, P. Murmu, S. Ghosh "Shear viscosity and electrical conductivity of the
relativistic fluid in the presence of a magnetic field: A massless case" Pramana - J. Phys., Vol. 95, pp
125(2021) Doi : https://doi.org/10.1007/s12043-021-02148-3

J. Dey, S. Satapathy, A. Mishra, S. Paul, S. Ghosh, "From noninteracting to interacting picture of
quark—gluon plasma in the presence of a magnetic field and its fluid property" International Journal
of Modern Physics E, Vol. 30, issue no 6, pp 2150044 (2021). Do1 :
https://doi.org/10.1142/S0218301321500440

S. Ghosh, S. Ghosh, "One-loop Kubo estimations of the shear and bulk viscous coefficients for hot
and magnetized Bosonic and Fermionic systems" Physical Review D vol. 103, pp. 096015 (2021).

S. Satapathy, S. Ghosh, S. Ghosh “Kubo estimation of the electrical conductivity for a hot relativistic
fluid in the presence of a magnetic field”, Physical Review D, Vol. 104, pp. 056030, (2021)

P. Deb, S. Ghosh, J. Prakash, S.K. Das, R. Varma, “Finite size effect on dissociation and diffusion of
chiral partners in Nambu-Jona-Lasinio model”, Chinese Physics C, Vol. 46, pp. 044102 (2022).

M. Rahaman, S.K. Das, J. Alam, S. Ghosh, “Effect of magnetic screening mass on the diffusion of
heavy quarks”, International Journal of Modern Physics E, Vol. 30, pp. 2150093, (2021).

S. Patra, U. Patel, P. Sahu, “LHC signatures of sterile neutrinos in minimal radiative extended
seesaw framework”, International Journal of Modern Physics A, 13 (2021).
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® (. Dash, S. Mishra, S. Patra, P. Sahu, “Vanishing threshold uncertainties and prediction for proton
decay in non-supersymmetric E 6 GUT with intermediate trinification symmetry”, Nucl.Phys.B
962 (2021) 115239.
® P. Sahu, S. Patra, P. Pritimita, “Neutrino mass and lepton flavor violation in A4-based left—right
symmetric model with linear seesaw”, Int.J. Mod. Phys.A 37 (2022) 06,2250030.
Books and Book Chapters

Arun Kumar, Naba Kumar Rana, Dhriti Sundar Ghosh, “Carbon-Based Electrodes for Perovskite
Photovoltaics”, Springer 978-981-16-1051-6

Conference Presentations

Dr Mahavir Sharma, "International Astronomical Union, Symposium on Computational
Astrophysics", Presented a paper "Nature of star formation in first galaxies”

D S Ghosh: Thermally stable indium free transparent electrode using ultrathin Ag film, 29th
national conference Condensed Matter Days 2021 (CMDAYS-21)

D S Ghosh: High Performance of NiO-Ag-NiO based Semi-Transparent Perovskite Solar Cell, 29th
edition of the national conference Condensed Matter Days 2021 (CMDAYS-21)

D S Ghosh: Ag electrode-based high-efficiency perovskite solar cell,29th edition of the national
conference Condensed Matter Days 2021 (CMDAYS-21)

D S Ghosh: A comparison between solution-processed and Vapor-deposited TiO2 layer for
perovskite solar cells, AIP Publishing Horizons Energy Storage and Conversion (USA, 2021)

D S Ghosh: J-V and EQE derived current mismatch studies of RbCsMAFA and MAPbI3 perovskite
solar cells, AIP Publishing Horizons Energy Storage and Conversion (USA, 2021)

Arun Kumar, Naba Kumar Rana, Dhriti Sundar Ghosh, “Carbon-Based Electrodes for Perovskite
Photovoltaics”, Springer 978-981-16-1051-6

T. Das, D. Pradhan, A. Tamang, J. Dey, S. Ghosh, S. Vempati, “ Electrical Conductivity for
Quasiparticle Graphene-Like System” Springer proceedings of Physics book series Vol. 269, pp.
187(2021) in the National Conference entitled CMDAY 20, NIT Silchar, India, Dec. 11-13,2020.

S. Debata, T. Das, J. Dey, D.P. Singh, S. Vempati, S. Ghosh “Flow of Medium Constituent with
Charged Magnetic Particles in Presence of External Magnetic Field” Springer proceedings of
Physics book series Vol. 269, pp. 143 (2021) in the National Conference entitled CMDAY 20, NIT
Silchar, India, Dec. 11-13,2020.

D. Pradhan, T. Das, A. Tamang, J. Dey, S. Ghosh, S. Vempati “Quantum Hall Conductivity in
Degenerate Electron Gas in Graphene-Like System” Springer proceedings of Physics book series
Vol. 269, pp. 195 (2021) in the National Conference entitled CMDAY 20, NIT Silchar, India, Dec.
11-13,2020.

S. Satapathy, S. Ghosh, S. Ghosh, “Field theoretical conductivity of dense quark matter in presence
of magnetic field” Proceedings of the DAE Symp. on Nucl. Phys. Vol. 65, pp. 694 (2021) in the
National Conference entitled 65 DAE-BRNS Symposium on Nuclear Physics, BARC, Mumbai,
India, Dec. 1-5,2021.
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D. Banerjee, S. Paul, P. Das, A. Modak, A. Bhudraja, S. Ghosh, and S. K. Prasad, “Effect of magnetic
field on jet transport coefficient for quark and gluon jets” Proceedings of the DAE Symp. on Nucl.
Phys. Vol. 65, pp. 696 (2021) in the National Conference entitled 65 DAE-BRNS Symposium on
Nuclear Physics, BARC, Mumbai, India, Dec. 1-5,2021.

M Seth, K. Saha, S. Upadhaya, S. Maity, S. Ghosh, “Van der Waals type PV diagrams of PNJL
matter” Proceedings of the DAE Symp. on Nucl. Phys. Vol. 65, pp. 648 (2021) in the National
Conference entitled 65 DAE-BRNS Symposium on Nuclear Physics, BARC, Mumbai, India, Dec.
1-5,2021.

N. Pyjari, A. Gupta, J. Dey, A. Bandyopadhyay, S. Ghosh, “Possibility of Quantum Hall effect in the
core of compact stars” Proceedings of the DAE Symp. on Nucl. Phys. Vol. 65, pp. 480 (2021) in the
National Conference entitled 65 DAE-BRNS Symposium on Nuclear Physics, BARC, Mumbai,
India, Dec. 1-5,2021.

N. Alam, D. sen, S. Ghosh, “Transport coefficients of neutron star matter” Proceedings of the DAE
Symp. on Nucl. Phys. Vol. 65, pp. 484 (2021) in the National Conference entitled 65 DAE-BRNS
Symposium on Nuclear Physics, BARC, Mumbai, India, Dec. 1-5,2021.

P. Pritimita, C. Majumdar, S. Patra, S. Senapati, U. Yajnik, “Muon (g-2) anomaly in extended left-
right symmetric model”, PoSTCHEP2020 (2021) 308.

C. Majumdar, S. Patra, S. Senapati, U. Yajnik, “Neutrino mass, OvBp0 signature in doublet left-right
symmetric theories and its cosmological implications”, PoS ICHEP2020 (2021) 209.

P. Pritimita, C. Majumdar, S. Patra, S. Senapati, “Comparison of symmetric and asymmetric LR
model in the context of OvBp decay”, PoSICHEP2020 (2021) 214.
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IIT Bhilai currently offers four undergraduate
programs in the disciplines of Computer Science
and Engineering (CSE), Electrical Engineering
(EE), Data Science and Artificial Intelligence
(DSAI), and Mechanical Engineering (ME). The
institute also runs MTech programs in these
disciplines along with MSc programs in Physics
(PH), Chemistry (CY), and Mathematics and
Computing (MA). The institute offers PhD
programs in Computer Science and Engineering
(CSE), Electrical Engineering (EE), Mechanical
Engineering (ME), Data Science and Artificial
Intelligence (DASI), Physics (PH), Chemistry
(CY), Mathematics (MA), and Liberal Arts (LA).
Presently, there are 738 students in total,
including 593 BTech, 36 MTech, 28 MSc, and 81
PhD students.

_“

2017 ] Ll
l 2018 l 120 R  E 2
- X B =  E R 18
l 2020 l 169 . 14 . 14 14

2021

____

Student strength as of 2021-22

deH FRiHA & foy @ Wiepd d@I 183 ©
ST THCH BIIHH B folu AT AT 49
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The total sanctioned strength for the BTech
program is 183 whereas the sanctioned intake for
the MTech program is 49. Likewise, for PhD and
MSc programs the sanctioned intake is 29 and 36
respectively.

The batch 0f2021-22 has students hailing from all
parts of India as well as from abroad, providing a
truly cosmopolitan and multicultural
environment. There is also one PhD scholar from
Myanmar.
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GENDER RATIO

In the academic year 2021-22, II'T Bhilai enrolled
47 girls, which was 22.17% of female ratio. This
year the institute has registered more female
students in its various academic programs.

500 480
400
300
200
134
113
100 s6
33 32.1 34 28.6 54.5
0
|BTech MTech Msc Phd | |BTech MTech Msc Phd |
Total Registered Current academic year admission
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The curriculum is periodically updated. The
Departmental Undergraduate Committee
(DUGC) and Departmental Postgraduate
Committee (DPGC) of each department provide
academic support and advice to students on all
academic matters.

IIT Bhilai provides a very unique structure of
fractal academics through which students are
engaged with advanced topics early in their
curriculum without overburdening their academic
load. The fractal system of academics offers scope
of various modern pedagogical approaches to
impart education. It offers flexibility and
promotes a modern interdisciplinary education. It
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Huah P foTU STaaR UeT= HrdT 2, 3R Y- D Ud encourages research at the undergraduate level,
foraRet e & UIGIHA & Uh GHE B ATIH A provides scope for strong industry interaction,
TG BT HeTfRd el 2 | and encourages creativity through a bouquet of

courses in the creative and liberal arts.

‘
171 22

Computer Science and Engineering Data Science and Artificial Intelligence

Electrical Engineering Mechanical Engineering

Chemistry Liberal Arts

Mathematics and Computing Physics

Students admitted in 2021-22 batch
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BTech Discipline Change 2021-22

Branch - Admitted

Computer Science and Engineering

52 51

Electrical Engineering

AR Wrefe! A= fars Bl & ugel a9 §
TP NI YE B AR YR U IRAT
& DI JAFART T 2 | 2T uRaci+ ugel 99 &
3id # L BIT B | ¥mEr uRadd 7 dadt Qi

yeel[ W afed BTE gRADT & MIATAR U

et oY A= wR o smemld 2 |

After Discipline Change

20 22

Data Science and Artificial Intelligence

s+ [ 39

Mechanical Engineering

IIT Bhilai allows students to change their
discipline based on their academic performance
in the first year. The change in discipline comes
into effect at the end of the first year. Discipline
change is not only based on academic
performance but also based on the number of seats
available as per the Student Handbook.
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INSTITUTE SCHOLARSHIPS

IIT Bhilai offers various categories of
scholarships to both its undergraduate and
postgraduate students. All are highly encouraged
to apply for these scholarships. Students must
carefully read the terms and conditions of each
scholarship prior to making their applications in
order to ensure their eligibility.

Merit-cum-Means Scholarship

® Available only to undergraduate students in
UR and OBC categories.

® Up to a maximum of 25% of the students are
proposed for the grant of scholarships.

® Other economically weak students (whose
family income is between 1 and 5 lakhs rupees
per annum) who avail 2/3rd remission of the
tuition fee will be eligible for 1/3rd
reimbursement of tuition fee per semester +
pocket money of % 1000/- per month.

® Annual Family income not to exceed % 5
Lakhs for UR Students and % 6 Lakhs for OBC
Students

® Minimum CGPA of 6.0 must be maintained to
avail the benefits of the scholarship

Institute SC/ST Scholarship

® All undergraduate students in SC and ST
categories are included.

® Free mess and boarding facilities (to the
extent collected) and pocket money of X 250/-
p.m. is given.

® Annual family income not to exceed X 4.5
Lakhs per annum.

® Annual family income not to exceed X 5 Lakhs
for UR Students and X 6 Lakhs for OBC
Students

Annual Report 2021-22 IIT Bhilai



ARG ¥ 1 3R 3= et avf B3l & fory °
3 6 o < 31fIeh =18} 8197 1R |

e BEIRT & M I3M & fory =gAad Aoy

7.0 T STT G JTITD ¢ |

CGPA of 7.0 is required.
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B PH Tuition Fee Waiver

. SC/ST Tuition Fee Waiver

. Economically Backward Class Tuition Fee Waiver
. Vidyalaxmi Interest Free Loan Scheme

. MCM Scholarship (Tuition Fee Remission + Pocket Money)

. IFS Scholarship (Tuition Fee Remission)
. SC/ST Scholarship (Fee Remission + Pocket Money)

10% of the undergraduate students are
proposed for grants of Free Studentship.

Annual family income not to exceed ¥ 5 Lakhs
per annum for UR Students and % 6 Lakhs per
annum for OBC Students.

The other economically backward students
(whose family income is between X 1 lakh and
% 5 lakhs per annum) who avail 2/3rd
remission of the tuition fee will be eligible for
1/3rd reimbursement of tuition fee per
semester.

CGPA of 6.0 isrequired.

Institute Scholarships
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Institute Fellowship to Postgraduate Students

® Non-sponsored MTech students are paid a
fellowship for a maximum of 21 months by
the institute, provided they have a valid GATE
score.

® PhD Students who are offered a fellowship by
the institute are paid for 3 years, with the
possibility of extending for a fourth year
based on positive recommendation from the
department. The students shall not be eligible
for Institute Fellowship if they are not residing
on campus during that particular semester. All
students who are offered Institute Fellowship
are expected to devote 8 hours per week
towards academic and administrative work

R & 3fc I)Eﬁsﬁ—\rwgl (other than the research and coursework)
assigned to them.
Cﬁ@'s”f T PHD PROGRAMME

TFayadE BRA b Y WE WA Ue Rl B
AR WEnfire) T s Nvas! SHIeaR)
I | TN BRA BT JTAR Y&H BT © |
IdH H 81 Y BT 9T Ul F et & Nuars! &y
RTE

Ideation and innovation are the order of the day
and research provides the right platform for
trained engineers to think, create, and innovate.
IIT Bhilai offers PhD aspirants a chance to pursue
research in the discipline of Computer Science
and Engineering, Electrical Engineering, Data
Science and Artificial Intelligence, Mechanical
Engineering, Applied Science, and Liberal Arts.
Currently, 81 research scholars are pursuing PhD
at IIT Bhilai.
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CENTRAL INSTRUMENTATION FACILITY

Central Instrumentation Facility (CIF) is
established to help the research community to
carry out their advanced research in various
scientific domains. The CIF will facilitate
researchers, faculty members, and students to
collect valuable scientific data using sophisticated
instruments which will help them uncover
insights.

Currently, CIF consists of Field Emission
Scanning Electron Microscope (FESEM),
FESEM sputter coater, Powder X-ray
Diffractometry (PXRD), Atomic Force
Microscope (AFM), multi-target sputtering
machine, and shot blaster. These sophisticated
instruments are used for different applications
such as surface morphology, elemental analysis,
particle size distribution, phase composition of a
sample, unit cell lattice parameters and Bravais
lattice symmetry, residual strain (macrostrain),
crystal structure, epitaxy/texture/orientation,
variable temperature analysis, capillary
measurements, crystallite size and microstrain,
identification of surface topography,
identification of nature of interaction between
specific atom and its neighbouring, electric
properties, and atomic level manipulations and
tribological performances.

Recently, the Central Instrumentation Facility
(CIF) showcased various demonstrations with the
objective of making students and the public aware
of the various machines and facilities that are
available for characterization. The event
exhibited several exceptional close-up images,
such as the human hair, an ant's eye, and bacteria
by using FESEM.

Annual Report 2021-22 IIT Bhilai




Held JAehTerd

DS JRIBIT JRID], UHml, 3R S+ed &
1T TATS -1 TBTIHI, TSI M, SIdTe! I, 3R
JAFATST ST i g Jiad AETeAl o Giaem
UG HRAT © | SHGT HUE T WU H 9RA™
YrenfiTs! Ga fds © Gery 9l 3R B
D B & ATAR AT WY H 3= BT Il
2| QP BT Xeld Ufaay o T 1,000 A
IfF YRdd! B R F 9¢ & 2| gane A
QIBTerd | 5700 W 3D Y&iDl B FUE ©,
ST UTeagI®, e Yid, AHRI USRI,
IR Bl g e & | I8 SOl 3R
geed H et utmren, fie gt ot
IR Y e, s—uf3dral, 3R AT Scrad
dP UYgd WeM HRal £l I§ uAeH fSfed
AN, IMAR®PA dfAdd ANEe!  (THTH),
ARG SEIege e i (Termsd),
MR Heffedhel AN (TUATH), IMRE+
f5fepel WISl (TUT), UUHTHE,  TERTCS,
NUATUY, AT59 SRINGS, RETR—9R, ok 3R
WIRT, ariell 3R P 3 Hfafted UhrTd o
15 9§ AfeH TToiel Ul (QUIUTS) B FEIIT ofdl
2 | A ITeTdT YIdBIerd & U Sci Finder, Web
of Science 3R Math Sci Net oI S—Sc&d &1
ASRIAT & | Fedl AT § 3—FATE Bl AaIal
g Rorad dwm—aml dcds § S 5000+
Mfdw S—ufI®BIY iR http://idp-iitbhilai.ac.in/
R RERY TR & A ¥ S-99rEl b
IMp—Hud UEd UM T dad JRAdIerd
JFAFETT JIAT ¥geT dAcdd  (IRINS)
https://iitbhilai-irins-org//R HHTT WHISA BT
G QG HRAT §, Sl AhrI ASl B AEHH
e ¥ SH® Y ANRH B USRI B H
TAETIAT HRAT© |

CENTRAL LIBRARY

The Central Library provides access to numerous
printed resources such as books, magazines, and
journals as well as electronic publications,
CDROMs, DVD-ROM, and online databases. Its
holdings are updated regularly, primarily in the
interest of faculty members and students of IIT
Bhilai. The library stock is increasing at a rate of
approximately over 1,000 books per year.
Currently, the library has a collection of over
5700+ books including textbooks, reference
books, general reading books, and Hindi books. It
provides access to popular magazines, print
journals, theses & dissertations, e-journals, and
online databases in Engineering & Technology,
Sciences, Humanities, Social Sciences, and
Management. It also subscribes to over 15+
journal packages (full text) like ACM Digital
Library, American Chemical Society (ACS),
American Institute of Physics (AIP), American
Mathematical Society (AMS), American Physical
Society (APS), ASME, Emerald, JSTOR, IEEE,
Oxford University Press, PNAS, Science Direct,
Springer-Nature, Taylor and Francis, Wiley, and
several other reputed publishers. In addition, IIT
Bhilai has subscriptions to e-databases such as
SciFinder, Web of Science, and MathSciNet.
Central Library has subscription of e-resources
which includes more than 5000+ e-journals
connected on the institute-wide network and off-
campus access to e-resources through shibboleth
access at http://idp.iitbhilai.ac.in/. Central
Library maintains the research information
management network (IRINS) faculty profiles at
https://iitbhilai.irins.org/which supports the
faculty members to showcase their research
contributions to their larger peer group.
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IIT Bhilai is a Life Member of the Current Science
Association of the Indian Academy of Sciences,
Bangalore, and the library receives the Current
Science Journal. The institute is also a member of
the e-ShodhSindhu Consortium of INFLIBNET
Centre. IIT Bhilai has subscribed to a state-of-the-
art anti-plagiarism software, Turnitin-FeedBack
Studio, to maintain academic integrity in the
institute towards the improvement of writing
skills of students and scholars through a feedback
mechanism. It also has access to plagiarism
detection software Ouriginal (Urkund) from
Shodhshuddhi, INFLIBNET Center. Library
functions are run on Koha software, which is one
of the most functionally advanced open source
integrated library systems (ILS). Furthermore, an
OPAC-based system also helps users to track
library resources like users can search books,
check issued books, renew and reserve books.
Further, it automatically sends transaction alerts
to users and also sends overdue notices as well as
reminders.The WebOPAC is available at
http://elibrary.iitbhilai.ac.in/. Central Library
also provides printing facility and reprographic
service and newspaper clipping service to library
users.

Library Services and Facilities:

® Library Membership and Borrowing
Facilities

® C(Circulation Service (issue, return, renewal,
reservation, email alerts)

® Web OPAC (Web version of Online Public
Access Catalogue)

Reference Service

Current Awareness Service (newly arrived
books)

Newspaper Clipping Service
Document Delivery Service
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Remote Access Service

Plagiarism Check Facility

Reading Facility

Rajbhasha Collection (Hindi Books)
Non-Book/Audio-Visual Materials

Author workshop/Webinars for the Research
scholar and Faculty members

® Printing and Reprographic Service

o HSUT 3R NHUThes HaT

I SI. No. | I Name of the Library IT Infrastructure | I Software Platform |
I 1 | I Library Automation | I Koha ILS Software |
I 2 | I Library Website | I Inhouse developed CMS |
I 3 | I Remote Access | I Shibboleth |
I 4 | I Plagiarism Detection Tool | I Turnitin/Ouriginal (Urkund) |
I 5 | I Research Information Management | I IRINS |
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IIT Bhilai is residential and offers quality
residential facilities with various necessities for
living comforts. IIT Bhilai has two hostels Castle
Ena (900 m from the academic building) and
Castle Dio (230 m from the academic building).
About 110 female and 450 male students can be
accommodated on campus as full-time residents.
Additionally, a new hostel Castle Tria has been
started in Boriyakala which is 7.5 kms away from
the main campus and has a capacity to house 132
male PG students. All residential facilities have
spacious dining halls that provide good quality
and hygienic food. Also, the hostels have
recreational rooms and sport-facilities within the
building.

® [ooking at the COVID-19 situation
throughout the country, IIT Bhilai has
converted its Castle Dio Boys' hostel into
Isolations/Quarantine wards for suspected
and confirmed Covid-19 students.
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® The hostel has provided a healthy diet to
students living in isolation wards while
maintaining highest standards hygiene at
hostel premises and the kitchen.

® The girls' hostel has installed a sanitary napkin
dispenser and sanitary incinerator machine.

® The hostels have been installed with
centralised firefighting equipment.

® All the hostels have been equipped with hot
and cold water dispensers in every wing with
purified water from Shudhh Jal Plant
developed by the National Chemical
Laboratory Pune.

HEALTH CENTER

A healthy employee reflects the health of the
organisation. Health Centre at IIT Bhilai has been
established to provide health care facilities to the
institute members and their dependent entitled
family members, students, and research fellows.
It aims to provide comprehensive primary health
care (both mental and physical) available round
the clock. Apart from basic health care, it also
provides health promotional activities,
workshops like health education, periodical
health check-up, and dietary advice. The principal
aim of a health check-up is to detect and pre-empt
the onset of a disease, at an early stage or ideally
prevent illness occurring in the first place. Health
check-up assesses the current state of a person's
health, increases awareness about diseases, and
provides reassurance. Apart from this, IIT Bhilai
has tie-ups with various renowned hospitals
nearby to provide medical assistance. A fully
equipped ambulance is available all the time at the
institute in case of emergency.
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INFORMATION TECHNOLOGIES
INFRASTRUCTURE AND SERVICES (ITIS)

The Information Technologies Infrastructure and
Services (ITIS) of IIT Bhilai have state-of-the-art
computer laboratories to support academics
affairs and administration at the institute.
Currently, the institute has two labs with 64
computers and 81 computers each. The computer
labs of the main academic building are used
regularly to carry out academic programs, self-
studies, and online tests. Well-trained and
dedicated lab staff are available to instruct, guide,
and assist students in their academic pursuits. The
institute provides state-of-the-art computer
systems with advanced technologies and software
to maintain itself in sync with the fast-changing
needs of industry and academia.

The institute connects to the National Knowledge
Network (NKN), a multi-gigabit, pan-India
broadband network for providing a unified high-
speed network to all knowledge-related
institutions in the country. Being a part of the
National Knowledge Network, IIT Bhilai
receives broadband internet seamlessly at a speed
of 1 Gbps along with the BSNL (1Gbps) and
Reliance Jio (100Mbps) as the backup provider.
ITIS provides this seamless connectivity to the
entire campus, ensuring smooth operation of all
IT related activities like internet and intranet
connectivity, authentication services using
LDAP, video conferencing, and smart ID Card
and biometric services. ITIS hosts all the services
of IIT Bhilai on campus. ITIS infrastructure is
equipped with 12 high configuration servers with
the SAN storage of around 300Tb and has further
procured 6 new servers this year along with Next
Gen firewall securing the network. The campus is
fully Wi-Fi enabled and users can access the
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internet anywhere in the campus on their
laptops/mobile.

New services added between 1 April 2021-31
March 2022:

e Development of integration service for
Digilocker

e Development of online registration portal
for first convocation

e Development of profile management
service for employees and students

e Planning, designing, and publishing NIT
for SITC of campus management system
and data networking with the help of PwC
and CPWD

e Deployment of eOffice in our internal
server and technical assistance to the end
user

Integration service for Digilocker : In line with
the Government of India's initiative, Digital
India, IIT Bhilai awarded degree certificates to its
students in digital format, transforming towards a
sustainable and environmentally-friendly
operation. This is the first of its kind being
implemented in India. DigiLocker is a
government recognized digital repository
application. The degree certificate documents
were digitally signed by signatories of IIT Bhilai
and uploaded in our internal server with proper
structure. Graduands can access their certificates
from DigiLocker with the help of our integrated
service developed by ITIS.

Annual Report 2021-22 IIT Bhilai



Herid TARE & o0 AR OefieRtor 9de
Jrsesel e o Ugel el WERIE JART
ST Ty A1 BTE1 7 SMSCIATEUA AT
g1 fapfig e & 9| | <lefid 99RIE ©

foTU GoNARoT fhaT | 39 UIeel & J1egH | W Iad
BIEl B effd TIRE & oy 8 Ao o\
AT 3R TR &1 IRIG, 38 & faA1 dl
AT, HEHHT B T 371G UG HRd AcATSH
TSl R H FErId el | Ttaaded wells W
fgHTST™ & A1 Gt YA BT TOMET BRT § 3R

T8 YA UHAIRS Holde & ARTH | A8
T ST Hhar 2 |

WEES Yaed Wl © Ig AT AEAET g
fapfRid @) TS © IR Id9H H $HRI SUIE
HHAIRAT 3R I Ml & WhIs 91 &
forg foha ST <& 7 | I8 o SHan & foly ugdl |

HRT BRI SITg (T BiH A IR BT 2 |

Tl aRer ® A2as © AMSSl Fedd 3R Hafd
Harsll ol fesmsd fhar a1 & iR dAideegs!
IR Yl & AT fierdy e dud & forg
I TRIRRIST & 91T dUd A-oiie Red 3R
ST AedfbTT & THISSIN & foru fAfagr sy
e (TSN ThRd & A ® | 39 fAfaer #
3T 31R Yo FTC URER & A1 3R aRER &
IRT 3R WU YT HR- & foTU I Seafdb]
SUSERT & fafdsr enfae € | 398 oReR # fafa=
JarRTl & U§eH b T U ¥R Jeue gomett A1
MAAL |

Feithe : SRl &1 I gadr g @y,
golagiad IR ol URRie! H3e™ gRT
feose 3R fafya fear war 2| $3iifeg o1
Seeg I yWTdl iR UReIf fR—ReR
UfshaTall @1 I[BATT B AT BT FHT BHIAT
AR Ged & I HRITRIE Il Bl 6,
IRER, g9, IR gReeff 9T ¥ AR
W Axeme fAars = yemafae STanT & forv
S & WIS AT BT AT |

Online registration portal for convocation: IIT
Bhilai celebrated the first convocation for which
the graduands registered for convocation through
a portal developed by ITIS. It helped the
graduands to register themselves online for
convocation by providing some details like dates
of arriving and departure, number of days for stay,
number of guests etc. The application calculates
the total payment with bifurcation on the fly and
this payment can be made online through SBI
Collect.

Profile Management service: This service is
developed by ITIS and is being used to make
profiles of employees and their dependents. It
also generates a pre-filled joining form for an
employee.

Network in permanent campus: IT network and
related services have been designed and Notice
Inviting Tender (NIT) has been published for
SITC of campus management system and data
networking with all accessories for smart campus
in consultation with CPWD and PWC. This
tender consists of BoQ and specifications of
networking equipment required for building a
smart campus and providing services all around
the campus. It also contains a campus
management system for managing various
services within the campus.

eOffice: eOffice is designed and developed by
National Informatics Centre, Ministry of
Electronics & Information Technology. eOffice
aims to support governance by ushering in more
effective and transparent inter and intra-
government processes. The vision of e-Office is
to achieve a simplified, responsive, effective, and
transparent working of all offices in the
organisation. IIT Bhilai has opted for the eFile
module of eOffice for administrative uses.
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IIT BHILAI INNOVATION AND
TECHNOLOGY FOUNDATION

IIT Bhilai has a robust policy framework for
supporting startups by faculty, students, and
alumni. With a ¥ 55 crore grant from the
Department of Science and Technology of the
Government of India, the institute setup a
Technology Incubation Hub to support several
startups in the FinTech area. For this purpose, the
institute also formed IIT Bhilai Innovation and
Technology Foundation (IBITF), a section 8
company. IBITF has received CSR grants from
HDFC Bank and GSTN to support startups. Our
faculty and students have been actively exploring
investment avenues and platforms across the
startup ecosystem to contribute to the
strengthening of our national economy. Dr Arzad
Alam Kherani of the Department of EECS co-
founded AgVerse Technologies Pvt Ltd, which
aims to augment the fertility and productivity of
dairy farm cows. Dr Suchetan Pal of the
Department of Chemistry founded pneedsulin
patch, a health tech start-up that will make insulin
delivery and blood glucose monitoring easy and
accessible to all. Dr Jose Immanuel R. has
founded SOSYAL Innovations, to meet the
requirements of potable water. In less than a year,
close to a dozen of our students have come
forward to utilise the exciting new opportunities
opened by IIT Bhilai and IBITF. Dr Gagan Raj
Gupta of the Department of EECS along with
three students created a startup for developing
technologies for hospitals and ophthalmologists
to identify diseases like cataracts, diabetic
retinopathy, glaucoma, etc. To that extent, around
20 students have also been awarded fellowships
by IBITF to work in diverse areas of fintech, an
aim in consonance with the National Mission on
Interdisciplinary Cyber-Physical Systems (NM-
ICPS).
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TRANSPORT AND GUEST HOUSE

The institute has a robust transportation system.
Bus facility is provided to students to and fro
within IIT Bhilai campus and for students staying
at Castle Tria following a scheduled timetable.
The institute also benefits from car and taxi
services for all institute purposes. In addition, two
buses (AC and non AC) and emergency
ambulance facility are also available in the
institute. IIT Bhilai has a well-furnished, air-
conditioned guest house which offers cooking as
well as catering facilities on a demand basis. The
guest house has good WiFi connectivity. Besides
institute guests, it is available for use by the
parents of the students based on availability. Each
room 1s furnished with two beds, one common
LCD TV, AC, dining, and other basic furniture.

MEDIA CELL

The Media Cell at IIT Bhilai is responsible for
press releases and social media coverage of
important events and for handling activities
related to public relations at the institute. The cell
is also responsible for compiling and circulating
the quarterly newsletter /NK and the Annual
Report, and for updating the official website with
the latest events. The Media Cell compiles the /IT
Bhilai In Press magazine annually, which is
released on the institute's Foundation Day each
year. Through these and other activities, the
Media Cell aims to increase the institute's
visibility and presence in India and across the
globe and to circulate the latest news and
developments amongst all the stakeholders as
well as the wider public.

ALUMNI ASSOCIATION

IIT Bhilai Alumni Association was registered
with Registrar Firms and Societies, Chhattisgarh
on 8" October 2020 with the goal of creating a

Ceetttttttettttsttacttecttnctaactasstesctesstesssessisesssss Annual Report 2021-22 IIT Bhilai




I A AT & 419 U e I1Y 3@ © | 7S

2021 ¥ A% B dTel BHEl & A1 gd 8713 99 #
287 USIIgd AW © | Y4 BIAEY $I U8l aiiid
M 95& 30 TdeR 2021 BT AT DI T8 o,
T8l SR AT I Fal Dl el & fofg fha
T o1 f¥®T BRIGI AT 819 arefr o7 | it
e HAR IRIST [d.<H. / HITAS / 2016—2020],
qoAE e ©, A MR 8 v [d1Cd. /
$3,/2016—2020], SUrRdel IYoil IR 1 Rygred
Feoll  [THI®. /HUAs /2019—2021], SUTede
9ol & ®Y § BRI 8; SRIGN Afifd & 88 ik
e 2 | SIS FHlTS gd BT |9 7 M
famT U/S 12A (GSTTpRvT =T AABAI9460LE
20218 f&AI® 11 BRA 2022 & AEIH W) IR
U/S80G  (GUsTievor w&ar AABAI9460LF20224
e 31 fa¥aR 2021 & ARIH W) GoHHRT fha
g, R walRies & vy 7T g9 SN
JAFTH & TEA B & T UTH & |

& BT TS

ST IRAT WEfel = s & oEl ©
Y o9 9 2020 H HIAOP fHAT, A HUH <G
qral’ 3R ‘T diell’ & §1e FoR bl Yaferd B
3R 9gM & I£TT & A1 gd B THIS & T+
foHaT T o1 | Yd BT UhItS BT ST AR 3MR
G TG Yd BIEI @& 919 GORIGIS Ad
UG HRAT 2| Yd B UDIS & Aegd | g4
P dgR ANeIE W BRm, e 9%
ATITIHT B Hbell & | Jd BT YHIS BT I
I IR 39D gd BE & fABN DI ggTaT o1
2| Yd B YIS 34 AR & dregd |
IR drenfral e g @ qd sEl #§
fa I &1 Y 999 B BIEAT HRAT © | AT H
Ui AR d B YD B A AHaddD

qUriie g8 PR <R |

fraternity and maintaining a relationship between
alumni and their alma mater. The alumni
association has 287 registered members already
with the second cohort of students graduating in
May 2021. The first Annual General Meeting of
the Alumni Association was held on 30"
November 2021, where the second election was
carried out to replace the members whose tenure
was about to end. Mr Govind Kumar Arora
[B.Tech./CSE/2016-2020] is the current
President, with Mr Rachuri Sri Pramodh
[B.Tech./EE/2016-2020] serving as Vice-
President UG and Mr Siddharth Chatterjee
[M.Tech./CSE/2019-2021] acting as Vice-
President PG; six other members constitute the
Executive Committee. IIT Bhilai Alumni
Association has also registered with the income
tax department U/S 12A (vide Registration No.
AABAI9460LE20218 dated 11" February 2022)
and U/S 80G (vide Registration No.
AABAI9460LF20224 dated 31" December 2021)
whereby donations made to the Association are
eligible for exemptions under the Income Tax Act.

STUDENT ALUMNI CELL (SAC)

When the first batch of IIT Bhilai students
graduated in 2020, the Student Alumni Cell
(SAC) was formed with the sole aim of managing
and enhancing the communication between the
“dreamers” and ‘“achievers”. SAC aspires to
foster a positive relationship between the institute
and its esteemed alumni. SAC will be the conduit
for all the guidance from alumni that IIT Bhilai
students may require. Since students are assets of
the institute, SAC aims to promote the growth of
both the institute and its alumni. SAC aspires to
become a pillar of confidence in the IIT Bhilai
alumni fraternity through its activities. Currently
a five member SAC team is led by Coordinator
Purnanand Dubey.
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The Centre for Career Planning and Services
(CCPS) aims to provide placement and internship
opportunities and relevant training for students
along with guidance for their career progression.
CCPS Office runs smoothly under the supervision
of Dr Dhiman Saha (Faculty In-Charge), who is
supported by a Faculty Coordinator from each
discipline, handling important issues related to
their respective disciplines. CCPS is involved in
the decision-making process regarding placement
related matters and policies. A dedicated student
placement team also aids CCPS Office by
coordinating placement drives, conducting
placement preparedness activities, publicity,
career guidance sessions, etc.

PLACEMENTS

This year's graduating class witnessed
outstanding placements, with notable
organisations participating in the campus
placement process. To mention a few, students
received offers from Google, Paytm, Sterlite
Technologies Ltd, VMWare, Reliance Jio,
Ceremorphic, AirAsia Technology Centre,
Atonarp, Radisys, and L&T Group. Over 110
firms from IT, analytics, management, training
and research, finance and consulting, and core
technical sectors participated. A total of 125 offers
were bagged by the students in the current
placement session, inclusive of 11 Pre-
Placement-Offers (PPO).

KEY HIGHLIGHTS

® The highest and average CTC was 27.43 and
14.32 Lakhs per annum respectively.

Over 89% BTech students got placed.

There is a 31% hike in the number of recruiters
and 40% increase in the number of offers
compared to the last placement session.

® A hike of 52% was observed in the number of
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Campus Placements 2021-2022 Statistics

students securing placement offers.

® PSUs like UIDAI, BEL, and C-DAC
participated in the campus placements this
year.

INTERNSHIPS

For Internships and training programs, II'T Bhilai
has partnered with major corporate offices and
institutes. During the academic year 2021-2022,
CCPS Office collaborated with numerous
industrial facilities, corporate houses,
institutions, and other organisations not only to
provide internship opportunities to the students
but also provide practical and industrial exposure.

Percentage of placed students, program and discipline wise

BTech ﬁ * ME

MTech ME
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Distribution of companies based on company sector
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Analytics Finance

Teaching and Research
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INSTITUTE EVENTS

June 1-20, 2021: Revival and Aarambh : Yoga
and Fitness Marathon

Under a 90—day campaign, the Sports Council
conducted “Revival: Awakening the Soul”,
enlightening the benefits of Yoga. Participants
presented various uses of Yoga in everyday life
through a video or an audio presentation for the
competition. To counteract the negative effects of
loneliness and boredom, the Sports and Yoga
Council came up with Aarambh, a novel fitness
campaign stretching over 20 days. The event saw
active participation from home, culminating with
the International Yoga Day celebrations.

June21,2021: International Yoga Day

The 90-day public movement towards good
health that started at II'T Bhilai on March 23, 2021
culminated with the International Yoga Day
celebrations on June 21, 2021. This year's
commemoration focused on “Yoga for
well-being”, or how the practice of yoga can
promote the holistic health of an individual. The
celebrations were held in virtual mode for 90 days
by the Sports and Yoga section of IIT Bhilai. The
Yoga Day celebrations began with the lighting of
the lamp, which was followed by talks by Dr
Purnendu Das, Mr Gautam Ramani, and Prof
Rajat Moona. As part of the IDY celebrations, a
common yoga protocol session was also
conducted. Later, Mr Vikas Taywade, Yoga
Instructor at IIT Bhilai, along with students,
demonstrated various yoga kriyas which were
conducted in a hybrid mode. Keeping the tradition
of preparing healthy refreshments as group
activity, nutritious food items like sprouts, fruits,
and kadha were served to all.
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June 26,2021: Vaccination Drive

IIT Bhilai was the first higher education institute
in the state to initiate a vaccination drive for its
students, faculty, and staff members. More than
160 students and employees along with their
family members were vaccinated on campus. The
institute has made necessary arrangements for
vaccination of the mess workers, support services
staff, and guards. The drive was conducted by the
Health Centre of the institute with support from
the State Government.

August 7,2021: 6th Foundation Day

IIT Bhilai celebrated its 6th Foundation Day with
joyful spirit and amity. Dr Shekhar C. Mande,
DG, CSIR was Chief Guest and Mr K.
Venkataramanan, Chairman, BoG, IIT Bhilai was
Guest of Honour for the occasion. In his welcome
address, Prof Rajat Moona spoke about the
meticulous planning behind the construction
work of the permanent campus and highlighted
the progress being made. Mr Venkataramanan
released the IIT Bhilai: In Press 2020-21
magazine highlighting the institute's
achievements published by the press over the past
year. Dr Mande encouraged all members of the
institute to work hard, believe in themselves, and
secure India's place in the global domain of
science and technology. The “IIT Bhilai Anthem”,
released by Dr Mande, was performed by students
of the institute who also showcased the “Journey
of IIT Bhilai” through dance, acting, and poetry
recital.

August 13,2021: Fit India Freedom Run

IIT Bhilai kicked off celebrations to mark the 75th
year of India's Independence with a ceremonial
Fit India Freedom Run. The run began from the
Academic Block at IIT Bhilai covering a distance
of 3 Km, with around 50 participants. Faculty and
staff members of IIT Bhilai also participated in the
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run, encouraging and motivating the student
participants throughout. All the runners were
infused with a sense of purpose, spreading a
message of unity and strength across the green
and peaceful campus, while adhering to all the
COVID-19 safety protocols.

August15,2021: Independence Day

The Independence Day — “Azadi ka Amrut
Mahotsav” — began with a flag hoisting ceremony
led by Prof Rajat Moona, which was followed by a
grand parade by staff and students. In his address,
Prof Moona spoke about the freedom fighters of
India. He recounted the story of the young
Khudiram Bose and his unmatched bravery,
before speaking about the greatness of Lala Lajpat
Rai, Bal Gangadhar Tilak, Bipin Chandra Pal (Lal
Bal Pal), Bhagat Singh, and other national heroes.
Prof Moona remembered the sacrifices of our
freedom fighters and said that to meet the
immense expectations from an eminent country
like ours, IIT Bhilai must spearhead the national
drive towards research and technological
development. He added that IIT Bhilai must play
its part for the betterment of society, while also
helping tackle threats against humanity, such as
the ongoing COVID-19 pandemic.

September 1-15,2021: Swachhata Pakhwada

The institute celebrated Swachhata Pakhwada to
encourage cleanliness as part of the "Swachh
Bharat Abhiyan". There was a plogging session
on campus where students picked up plastic waste
while jogging. They also collected plastic waste in
and around the vicinity with banners promoting
environmental awareness. Students took part in
various competitions under the theme of “Best
Out of Waste”, including paper bag making,
poster design, and slogan writing competitions.
The pakhwada also provided a platform for
faculty and staff members of the institute to put
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forth innovative ideas to increase cleanliness and
minimise wastage. The event saw wide
participation across the campus, reflecting a
common dedication towards the Clean India
Mission.

September 14,2021: Hindi Diwas

On the day of Hindi Diwas, all the faculty
members and employees of IIT Bhilai took an
oath to do their work in Hindi and remain loyal to
Hindi. The swearing—in ceremony was presided
over by the Special Administrative Officer Dr
Bijaya K. Panigrahy, and the oath was
administered by the Assistant Registrar, Dr Pravin
Wararkar. The main objective of this day was to
increase awareness of India's official language
Hindi and its progressive uses.

September 14-28,2021: Hindi Pakhwada

Hindi Pakhwada was organised from September
14 to 28 to celebrate the many uses of Hindi. All
the faculty and staff members took a pledge to use
the Hindi language for official work. There was an
array of competitions, including quiz, poetry and
essay writing, and programs with recitations and
speeches. Winners of the various competitions
were felicitated and awarded prizes by Prof Rajat
Moona, who also gave a concluding speech on the
final day of the event, inspiring all to continue
using Hindi in their day—to—day work.

October 26 to November 1, 2021: Vigilance
Awareness Week

IIT Bhilai observed Vigilance Awareness Week
under the theme “Independent India at 75: Self
Reliance with Integrity”. Various events like quiz
and essay competitions were conducted and, on
the concluding day, Dr Sudhir Kamath,
Outstanding Scientist, DRDO & Director
General, MED &CoS, graced the occasion as the
Chief Guest. Prof Rajat Moona and Dr Sudhir
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Kamath addressed the audience by saying that we
should reduce corruption, always be vigilant in
our day—to—day life, and towards various online
scams in this age of technology.

November 22-28, 2021: Azadi ka Amrit
Mahotsav

“Azadi Ka Amrit Mahotsav” was celebrated from
22 — 28 November with great exuberance. On the
inaugural day, a mock parliament debate was
organised for faculty and staff members. There
was a lot of enthusiasm among the participants
and the audience during the debate. An array of
competitions was organised, like a quiz and an
essay writing competition on the Indian
constitution and a poster design competition as
well, all of which saw active participation from
the entire community. On the concluding day,
Prof P. D. Srivastava led the reading of the
Preamble of the Constitution of India.

November 24-27, 2021: Orientation program
for new students

A four—day online orientation program was
organised for the new BTech students of this year.
The students and their parents joined online via
video conferencing. Prof Rajat Moona
inaugurated the program along with other faculty
members. The faculty members highlighted the
academic programs and online education in this
COVID-19 pandemic situation. There were
sessions discussing the life of students on campus
and the ongoing permanent campus construction.

January 17, 2022: Inauguration of FOSS
Overflow

FOSS Overflow is a program by OpenLake and
GDSC IIT Bhilai that helps students to get started
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with the world of open source by helping them
build real world open—sourced projects under the
guidance of talented mentors. The inauguration of
this program was held with Prof Rajat Moona as
the Chief Guest. Dr Dhiman Saha, Assistant
Professor, Dept of EECS delivered the welcome
address and the event was hosted by Shashwat
Jaiswal, BTech student, Dept. of EECS, 1T
Bhilai.

January 3,2022: IBITF Logo Launch

The IIT Bhilai Innovation and Technology
Foundation (IBITF) has the mandate of carrying
out transnational research and establishing
world—class R&D in specific technological
verticals. IBITF officially launched their logo at
IIT Bhilai in the presence of Mr Anirban
Dasgupta, Director In—Charge, Bhilai Steel Plant
as Chief Guest. Prof Rajat Moona spoke about the
importance of the logo, as it provides an identity
to IBITF. Dr B. K. Murthy, CEO, IBITF presented
a brief overview of the various schemes and
functions proposed by IBITF.

January 14, 2022: Mass Surya Namaskar
performance

IIT Bhilai celebrated Azadi Ka Amrit Mahotsav
by performing a Mass Surya Namaskar (virtually)
together with 75 lakh people on Makar Sankranti,
led by Prof Rajat Moona. Surya Namaskar is a
dynamic cardiovascular workout, which has a
positive impact on the mind and the body. The
event was attended online by students, faculty,
and staff members.

January 26,2022: Republic Day

IIT Bhilai celebrated the Republic Day to
commemorate 75 years of progressive India and
the glorious history of its people, culture, and
achievements. The joy for the IIT Bhilai family
was doubled as the flag hoisting ceremony was
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carried out at both the campuses with full patriotic
fervour. The unfurling of the National Flag was
done by Prof Rajat Moona at the permanent
campus at Kutelabhata, Bhilai, while Prof P. D.
Srivastava carried out the ceremony in the transit
campus at GEC Sejbahar, Raipur. As part of the
celebrations, students demonstrated the Surya
Namaskar yogasana in the vicinity of our National
Flag.

February 1, 2022: Felicitation of Director, IIT
Bhilai

IIT Bhilai felicitated Prof Rajat Moona, Director,
IIT Bhilai for receiving the Special Award for IT
Initiatives from the Election Commission of India
in Delhi on the occasion of National Voters' Day.
He was the Chairperson of the Technical Advisory
Group (TAG) which comprised members from
various other institutions and received a Best
Electoral Practices Award from Shri Kiren Rijiju,
Honourable Minister of Law and Justice,
Government of India.

March 8,2022: International Women's Day

Keeping in mind this year's theme ‘Break the
Bias’, IIT Bhilai celebrated International
Women's Day. An extempore competition and
various other activities were organised. The chief
guest for the occasion was Mrs Rajni Moona. The
event began with people sharing their stories
related to this year's theme of breaking the gender
bias. There were short video clips displayed that
paved the way for a discussion on the same theme.
This was followed by an extempore competition
on topics such as women's achievements, gender
stereotypes and discrimination, and gender
equality.
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STUDENTS EVENTS

ng AR ; dieewnd Student Society: Beathackers

& XS X 16 HS 2021 The RETRO Rebel May 16, 2021

S qHeT fAer A v IS | 31 A 2021 Dance workshop with Mokshana | 1,0 31 2021

_ — ands Rakesh

—— s W 7 ST 202t Foundation day Performance August 7, 2021

ST S I 15 ST 2021 Independence day Performance August 15,2021

T S PR 5 RITwY 2021 Teachers day Performance September 5, 2021

21 YT 2022 Reelistic February 21, 2022

| SRR | 6 A 2022 |Xpressi0ns | March 6, 2022
JHYIM : 3T T 3T 8 HS 2021
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Student Society : DesignX

Workshop : Intro to Al May 8,2021
Workshop: Al Basics + Design Reviews May 11,2021
Workshop : More on Al + Design Reviews May 18,2021
Workshop : A few add ons to Al +Design Reviews May 25,2021
Workshop : Intro to XD June2,2021

Workshop: XD Part 2

Workshop : Getting Started with Photoshop

Workshop : Introduction to Photoshop

DesignX Flagship event - Valentine's Week —Vector Art Competition

DesignX Flagship event - Valentine's Week —Image Combination Competition

DesignX Flagship event - Valentine's Week —I1lustration Competition

Workshop : Photoshop Part 2

Open for all workshop on Website Design using Figma and XD

June 22,2021

December 11,2021

February 6,2022

February 7,2022 - February 14,2022
February 7,2022 - February 14,2022
February 7,2022 - February 14,2022
February 6,2022

March 4,2022
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e Ager gy Student Society: Drishya
g2 3 g2 NI H 31 ‘T&g 2021—6 [T 2021 Isharo Isharo Me May 31, 2021-June 6, 2021
s'é UTed § Rape 15 3 2021 Independence Day skit August 15, 2021
MR ESRIGISIEE 5 fRIa=R 2021 Teachers day Monologue ~ September 5, 2021
99 ? S |§j ﬁ 2.0 5 'FI'I%T 2022 Isharo Isharo Me 2.0 March 5, 2022
TZde wge  fsiteat Student Society: Quizzotica
FqATD 21 3 37de 2021 Quark 21 April 3,2021
U st ®R g 9 g 8 HS 2021 A Quiz for You by You May 8, 2021
fafear ™ fiore faawr 20 WS 2021 Video Game Music Quiz May 20, 2021
]%EQZF{ IECS 20 3MTd 2021 Literature Quiz August 20, 2021
Reool PHUSIIE BR < 5 RIgwR 2021 Riddles'competition for September 5, 2021
. o Teacher's day
JMRUCIH faast Bk HINd 28 TR 2021 o ,
Orientation Quiz for freshers November 28, 2021

FdTh 12 Uﬁ?ﬂil, 2022

2.0 Quark 2.0 February 12, 2022
e AEge | e Student Society: Renaissance
Mol dHS] ™ 2 Jd%N 2021 Rangoli Competition November 2, 2021
Al Qqé 1G] sé’a’ 10 TR 2021 Orientation event December 10, 2021

DAITHT b 19 27 BRaN] 2022—5 ATF 2022

Calligraphy workshop Feb. 27, 2022 - March 5, 2022

Tede HEsd T

[ e faaet st oISl ot SR
| RIS fhURe : affere gde

| BT 3

| SIS S

| et

5 fRIaweR, 2021

Student Society: Swara

| Online quiz on stories of instagram
| Music Fiesta : online event
| Foundation Day
August 7, 2021
| Independence Day
| Teachers Day

Annual Report 2021-22 IIT Bhilai



COLLABORATIONS
AND PARTNERSHIPS

135




TH 3R UH AT U, STEruaet ok Trel Hugiiat o

3 URATSTAT HT ST TH oIS eallss RIcHBIST
(Terwed)) smenRda wierrs 3R Sfriior faer
gffhar (NETR) T & oIy SHBT AT
TR & 2, e frefeRed el &1 @@
far I&: (1) S=a dlecol Toluaul SMTRd AR
I &1 fEin () verged), emuifdd ARl eiR
eI THRN AT THRNRTR TR T TDHIhRUT:
IR (i) VU / A —AAHITETE / SiaTss
R BT g—wRI g 9o (Fegd ate
giaTEr Wagpdl 3R S=Id WRATY] 9
HAIZHIRDIUT GIRT) | FaATH SR YoTferdi BT ATt
IR ] HI UM B, BEI b SIS
(TRTIST) BHRIHH DI FlAESTd a9, FaR 31
eI & AR RIfUT &)+ & fory 39 uRATSHT o
Ta, soREd & SRIA 7 afdered &
ARSI MBI & 12T S DI YRDBIA]

CIRIER

wHTE tAdia sferur-wet usy wifad feaw
fergattererera (THRTa) o e HHgitan 71
IRATT SrenfiresT Heerr fres sk vHars wie
TleoT—wdl Y5y difecefdds fa afdemeay
(THIIRTHGRY) + 2NeAfOreh 3R STHTT FSIT b
forg e 9FEiar U9 R sWRER eyl g
THSIIT MU QT AR & BT, Ieharet,
Jeedl B oY iR <Te <rafy @t Al &1
SIS & IR USTH HRAT & | STPBT ST FRAH!
@ el B df g% AgWd US BRA BY
TRARGAT 3R TRERS T B MR TR S Bl
JGTAT ST IR G U™ HRAT B |

TR drenfieht e fives et o dtenfient
TEIH < el ST A0

IRAR  HrEiifel e e iR IS
arenfire] Hwera fifdemd 5 8 iR rgau™

MoU with SRM University, Andhra Pradesh

The project aims to formulate a lead halide
perovskite (LHP) based photoanode and its
application for driving oxygen evolution reaction
(OER) considering the following objectives: (i)
fabrication of high voltage LHP based Solar Cell;
(i1) integration of LHP, molecular wires, and ultra-
thin MO or MOr layer; and (iii) multi-scale
characterization of LHP/ultra-thin MW @oxide
layer (by electrochemical impedance
spectroscopy and advanced atomic force
microscopy). In order to meet these goals, the
project envisages to engage with international
researchers from Ben Gurion University of the
Negeyv, Israel to provide a platform to share and
exchange best practices, to facilitate exchange
program for students, and to establish channels of
communication and cooperation.

MoU with M 1 Platov South-Russian State
Polytechnic University (SRSPU)

Indian Institute of Technology Bhilai and M.I.
Platov South-Russian State Polytechnic
University (SRSPU) signed a Memorandum of
Understanding on academic and research
cooperation between the two institutes. The MoU
opens opportunities for the students, researchers,
and faculty members of both institutes to avail
themselves of short and long-term visits for
academic and research purposes. This
collaboration aims to foster and facilitate the
advancement of knowledge on the basis of
reciprocity and mutual benefit, while providing a
global exposure to the institutes' members.

MoU between II'T Bhilai and NIT Sikkim

Indian Institute of Technology Bhilai and the
National Institute of Technology Sikkim have
inked an Memorandum of Understanding (MoU)
to facilitate Student and Research Scholar
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Exchange, Faculty Exchange, Staff Exchange,
Joint Research, Consultancy Initiatives, Joint
Courses/Programs, and Joint Organization of
Academic Activities, such as conferences/
seminars, access to each other's physical and
virtual infrastructure, and help in development of
infrastructure and propagation of culture.

MoU with Inflibnet

Indian Institute of Technology Bhilai and
INFLIBNET Centre entered into a Memorandum
of Understanding (MoU) for Shodhganga/
Shodhgangotri. In this MoU, INFLIBNET
Centre, an inter-university centre of the
University Grants Commission, promotes open
access to scholarly content generated in
universities. IIT Bhilai has agreed to take part in
the process of digitization of old theses and
dissertations and building-up of digital repository
and to promote, share and host its ETD
(Electronic Theses and Dissertations) in
Shodhganga. This will facilitate UGC in
extending its financial assistance to universities
for digitization of theses and dissertations.

MoU with IHUB NTIHAC Foundation

IIT Bhilai and IHUB NTIHAC Foundation signed
an MoU for cooperation in cyber security and
research, and to provide a cutting edge research
environment and infrastructure across different
sectors. The motive behind this joint venture is to
foster an environment to deal with the current and
future cyber-security challenges across different
sectors.
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MoU between IIT Bhilai and ISRO Inertial
Systems Unit

Indian Institute of Technology Bhilai and ISRO
Inertial Systems Unit (IISU) signed a
Memorandum of Understanding for collaboration
on the development of LIDAR using direct Time-
of-Flight sensor based System-on-a-Chip. [ISU
Thiruvananthapuram will be responsible for the
research, design, and development of Inertial
Systems for Launch Vehicles and Spacecraft
programmes of ISRO. The Electrical Engineering
and Computer Science (EECS) department, IIT
Bhilai will be involved in the training and
research activities in the areas including
Analog/Digital/Mixed signal VLSI circuit design,
semiconductor devices, hardware security, and
wireless networks. This collaboration aims to
develop vision based navigation systems for
aiding inertial sensors for landing missions.

MoU between IIT Bhilai and ECIL Hyderabad

Indian Institute of Technology (IIT) Bhilai and
Electronics Corporation of India Limited (ECIL)
Hyderabad entered into a Memorandum of
Understanding (MoU) to implement EMS 2.0
application for inventory management of
electronic voting machines. Under the guidance
of Prof Rajat Moona, Director, IIT Bhilai and
Head, TAG, Member TEC, the project is expected
to be completed by the end of 2022. The MoU
broadly covers all essential aspects for
commencement of project execution.
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STUDENT AWARDS

Geet Amal Ghosh-Roy Award:

Thatte Aakash Anand, BTech, DSAI, first-year
student received the GeetAmal Ghosh-Roy
Award for 2020 in the 2021-22 session. He was
awarded a certificate and X 54,000 in cash. The
GeetAmal Ghosh Roy Award is a donor award to a
student from an unreserved category and with a
maximum annual income of % 4.5 lakhs.

Vinayak Kesarwani, BTech, Computer Science
and Engineering, first year student received the
GeetAmal Ghosh-Roy Award for the year 2021
for his rank in JEE Advance and the parental
income criteria of I 4.5 lakhs or less.

P. K. Jain Memorial Award: Abhishek Prashant
Shingane (BTech, final year student) received the
P. K. Jain Memorial Award. He is a founding
member of the Institute Innovation Council, a
core member of Electromos, and coordinated the
Industry Academia Conclave 2019. Set up in the
memory of Late Shri Pravin Kumar Jain
(1937-2018), a philanthropist and educationist
who worked in the Plate Mill at BSP, with the
generous donation of his wife, Smt Sharda Jain,
the award recognizes students who contributed
significantly towards the growth of the institute. It
provides the recipient with a gold-plated silver
medal and a cash prize 0f % 50,000.

R. P. Singh Memorial Award: Shashwat Jaiswal
(BTech, third year student) received the R. P.
Singh Memorial Award for Leadership and Social
Work for 2021-22-M. He was Chairperson of
Student's Senate 2020-21 and initiated a
CodeChef Campus Chapter. Donated by Mr
Akash Keshav Singh, grandson of the Late Sh. R.
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P. Singh, the award recognizes students with good
leadership qualities and each semester provides a
new recipient with a certificate and a cash prize of
X10,000.

Anjana Kannan, BTech Honours, Mechanical
Engineering, 3rd year student received the R P
Singh Memorial Award for leadership and social
work for 2021-22-W. She has shown good
leadership qualities along with commitment
towards the welfare of society. She is the founding
member of “Entrepreneurship Action Cell”.

Gayatri Devi Leadership Award: Shalini
Kumari (BTech, final year student) received the
Gayatri Devi Leadership Award for her leadership
skills. She planned and conducted a self-defence
training camp and was the General Secretary of
NSS 2021-22. This is the first donor award,
sponsored by Mr Ketan Mishra, an alumnus of IIT
Bhilai's pioneer batch of BTech students. The
award provides the recipient with a gold-plated
silver medal and a cash prize 0f X 11,000.

TCS Research Scholar Program: Sahiba
Suryawanshi, a PhD scholar from the Department
of EECS, was selected for the TCS Research
Scholar Program, which is designed to enhance
our nation's research talent base in Computing
Sciences and for the welfare of society. With this
scholarship, she became the first TCS sponsored
PhD scholar at IIT Bhilai. Her research interests
lie in the cryptanalysis of symmetric-key
primitives and she works under the supervision of
Dr Dhiman Saha.
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Prime Minister's Research Fellowship: Arun
Kumar, PhD scholar from the Department of
Physics, IIT Bhilai was selected for the Prime
Minister Research Fellowship (PMRF) in
2021-22 under the lateral entry scheme for the
December 2020 cycle. He will work on a project
titled “Mechanically Flexible Perovskite Solar
Cells incorporating Metallic Foils” under the
guidance of Dr Dhriti S Ghosh, Associate Head,
Department of Physics.

Prime Minister's Research Fellowship: Sonia
Rani, PhD scholar from the Department of
Physics, was selected for the PMRF Scholarship
in May 2021. She is working on a project entitled
“Semi-Transparent Colored Perovskite Solar
Cells (STC-PvSCs) for Building-Integrated
Photovoltaic Systems” under the guidance of Dr
Dhriti S Ghosh.

FACULTY AND STAFF AWARDS

Best Electoral Practices Award: On the
occasion of the 12th National Voters' Day, the
Technical Advisory Group (TAG), led by Prof
Rajat Moona as Chairman, received a Best
Electoral Practices Award from the Hon'ble
Minister of Law and Justice of India, Shri Kiren
Rijiju. The group has led the IT initiatives
required for smooth functioning of the Election
Commission of India.

Annual Report 2021-22 IIT Bhilai



TR Genfiienl e FeEE TAuATE TR d
Iare: folaval 3y AW &1 Sf srf+ifear 9y &l
28 AR 2021 BT NeIOTh &F H IpT B b
forg IR dienfiTe! e geREe | UHATg
TFATeI 3TdTE 2020—21 W R a1 17 | I8
qRIBR 39 UAATS DI faar irar 2 forei e
FHTderal # Ayl IrTeE AT g |

FATAR Thehed! TS 20220 W FAy fawary
(S foumT @& fawrmewer) 2022 F@ATADH
o] JATS B UKD | X U o | FaTcTdid
hahee! TS (RUHY) IRATd WHART §RT IAD
Teferd fazafaeneral & fa<ia Aerdr yed &xd
fhT T TP H FEANT BRAT & | IE I[ATS

AUATHRNTE TIEToT & HefIT e qehiras) & H
I AT BT UTT HR & foTv BTt dl URT B

2qg IR UHER fA9ar & e JATAl &l R8T
Tq e T g |

IIT Hyderabad Alumni Excellence Award: Dr
Anindita Ghosh from the Department of Liberal
Arts was awarded the Alumni Excellence Award
2020-21 from IIT Hyderabad for academic
excellence on 28th November 2021 in a
commemoration function. The award is given to
alumni who have made a major contribution in
their respective fields.

Qualcomm Faculty Award 2022: Prof Santosh
Biswas (Head, Dept. of EECS) was selected as
one of the recipients of the “2022 Qualcomm
Faculty Award”. The Qualcomm Faculty Award
(QFA) supports groundbreaking research
undertaken by eminent professors by funding
their respective universities. The award is in
appreciation of Prof Biswas' efforts in putting out
research that helps inspire students to realise and
achieve their goals in key technology areas related
to VLSI testing.
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Budhiraja Family Young Faculty Chair: Dr
Udayraj, Assistant Professor, Department of
Mechanical Engineering, was announced the first
recipient of the prestigious “Budhiraja Family
Young Faculty Chair” at IIT Bhilai. Established
by Dr Navin Budhiraja, the recipient of the award
will receive an honorarium every month up to 3
years to carry out research in sustainable and
environmental technologies.

Outstanding Young Faculty Chair Award: Dr
Jose Immanuel R. from the Department of
Mechanical Engineering was awarded the
Outstanding Young Faculty Chair fellowship.

Best Performing Employees of the Year: On the
day of IIT Bhilai's 6th Foundation Day, Prof Rajat
Moona presented the Employee Award to the best
performing employees of the year. Mr Ramanand
Prajapati L., Mr Sunil Kumar, and Ms Khushboo
Bais were the winners of this award. The winners
were commended for their hard work, and all the
institute members present were encouraged to
perform their duties with pride and dedication.

Yoga World Record: The Yoga World Book
awarded Mr Vikas Taywade, Yoga Instructor at
IIT Bhilai, a medal for holding the world record
for “Longest Performance of Upavistha
Konasana (Wide Angle Seated Forward Bend
Yoga Pose)”. He held this pose for 1 hr, 30 mins,
and 17 secs.
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INSTITUTE RECOGNITION

GRIHA Awards: IIT Bhilai Project by CPWD
won Griha Council's “Exemplary Performance
Award” under categories for “Site Management
(during construction)” and “Contraction Workers
Health & Safety (during construction)” during a
function organised by Griha Council on
December 10, 2021 in Delhi. Shri
BhupenderYadav, Hon'ble Minister for
Environment, Forest & Climate Change and
Labour & Employment presented the awards to
Shri Rohit Maheshwari, Executive Engineer, IIT
Bhilai Project, CPWD during the event.
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List of ongoing Sponsored Projects during the year 2021-22

S | Project Principal Dept Project Title Sponsoring
No | Number | Investigator Agency
1 2002400 | Dr Arup Chem | Design and synthesis of Air-stable, | CSIR

Mukherjee earth-abundant pincer metal
complexes and application in
catalysis.
2 12007600 | Dr Ganapathy Chem | A Convergent Synthetic Platform CSIR
D. For The Discovery Of Ansalactam
Antibiotics
3 12007800 | Dr Arup Chem | Design and development of Sr DAE
Mukherjee selective Crown Ethers for 89 Sr
Radioisotope Production in Fast
Reactor
4 12004600 | Dr Suchetan Pal | Chem | Glucose-responsive DNA capsule DBT
for insulin delivery
5 12000400 | Dr Soumya Mech | Development of advanced PVT DST
Gangopadhyay coatings for machining nickel-based
& Dr Filipe superalloys
Fernandes
6 | 2001400 | Dr Dhriti Phy Large area, semi-flexible and indium | DST
Sundar Ghosh free perovskite solar cells
7 12001600 | Dr Soumya Mech | Additive manufacturing of a DST
Gangopadhyay functionally graded coating for
diesel engine piston for
environmental-friendly application
8 12006600 | Dr Satyajit Chem | A Halide perovskite based DST
Gupta photoanode for oxygen evolution
reaction using a molecular diode in a
hybrid nanometer scale protection
layer
9 12007200 | Dr Udayraj Mech | Design and development of a multi | DST
purpose test instrument for analysing
performance of thermal protective
clothing and determining second-
degree burn time for skin at different
orientations

Annual Report 2021-22 IIT Bhilai




10 | 2007700 | Dr Soumya Mech | Development of cutting tools with DST
Gangopadhyay novel surface texture for high

performance and environmental
friendly machining applications

11 | 2008600 | Dr Souradyuti | EECS | Cooperation in cyber security and I HUB

Paul research, to provide the research
environment and infrastructure
facility
12 | 2004700 | Dr Prashant EECS | Deep learning based Read Time MeiTY
Agnihotri Hardware in Loop simulation for
islanding Detection and Protection in
Microgrid
13 | 2005200 | Dr Dhiman EECS | Building Trust on computing MeiTY
Saha platform and training of secure

coding of security chips

14 | 2006700 | Dr EECS | Al-on-Edge: Al-based edge analytics | MeiTY
Soumajit framework for real time disaster
Pramanik management

15 | 2008900 | Dr Nitin EECS | Blockchain and Machine Learning MeiTY
Khanna Powered Unified Video Know Your

Customer (KYC) Frame work

16 | 2002300 | Dr EECS | Maintaining Correctness, Net App
Subhajit Consistency and SLAs in 10T
Sidhanta systems

17 | 2000100 | Dr Sanjib Chem | Reversible CO2 Capture by SERB
Banerjee Mesoporous polymers and its

subsequent conversion to renewable
biodegradable plastic: A Green
Alternative to petroleum-based
plastic bottles & other polyester

Products
18 | 2000200 | Dr Dhriti Phy Development of Inexpensive SERB
Sundar Ghosh indium-free organic and perovskites

photovoltaic devices

19 | 2001700 | Dr Sanjib Chem | Multi-stimuli responsive functional | SERB
Banerjee molecular materials: Design
Synthesis and Applications
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20 | 2001800 | Dr Dhriti Phy Semitransparent perovskite solar SERB
Sundar Ghosh cells for tandem and Building-

integrated photovoltaic applications
(SPSC-TBIPV)

21 2001900 | Dr Arup Chem | Design and synthesis of double SERB
Mukherjee frustrated lewis pair systems: A
single molecule for double activation

22 12002000 | Dr Avijit Pal Maths | Contractivity and complete SERB
contrativity for finite dimensional
banach spaces and curvature
inequalities of the corresponding
cowen-douglas bundle

23 2002100 | Dr Vijay S Mech | Development of thermocapillary SERB
Duryodhan based pumping system for
microfluidics applications

24 | 2002200 | Dr Anshul Faye | Mech | Investigations into the impact SERB

mitigation capabilities of
architectured cellular elastomeric

solids
25 12002800 | Dr Balkrishna Mech | Thermo-hydrodynamics of SERB
Mehta evaporating meniscus of

conventional fluid and ferrofluids
under externally imposed magnetic
field inside heated mini-channels

26 | 2002900 | Dr Satyajit Chem | Development of Mixed Dimensional | SERB
Gupta Lead (Pb2+) Halide Perovskite

(MDHP) Solar-Cells for Clean Fuel
Production through Water Splitting

27 | 2003400 | Dr EECS | Massive multi-access to provide SERB
Arzad Alam UHD quality video and real time
Kherani data delivery from a connected

mobile ambulance and its extension
to other disaster recovery scenario

28 2003700 | Dr Chem | Photo Mechanical Response of SERB
Raghvender Anthracene Based Solid State
Medishetty Materials Driven by Reversible

[4+4] Cycloaddition Reaction and
Their Nonlinear Optical Properties
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29 12003800 | Dr Suchetan Pal | Chem | Glucose-responsive DNA hydrogels | SERB
for insulin delivery
30 | 2004100 | Dr Pravesh Mech | Development of High Compression | SERB
Chandra Shukla Ratio (HCR) CI Engine fuelled with
Second Generation Bioethanol
31 | 2004200 | Dr Sesha P Phy Time-resolved optical spectroscopy | SERB
Vempati and device applications: Localised
metallic state of ZnO and graphene
based van der waals’ heterostructure
32 | 2005300 | Dr Vinod EECS | On parameterized Complexity of SERB
Kumar Reddy Combinatorial Games on Graphs
33 2005400 | Dr Ganapathy Chem | Total Synthesis of Calyciphylline A- | SERB
D. type alkaloids: A Scaffold Diversity
Approach
34 | 2005600 | Dr Dhruv Pratap | Phy Light-Driven micromotors for rapid | SERB
Singh detection of very low concentration
bacteria and microplastic pollutants
in water using SERS
35 | 2005700 | Dr Kaushik Mech | Near net-shape forming of tailor SERB
Bandyopadhyay welded blanks to develop cost
effective lightweight auto-body parts
for industry
36 | 2006100 | Dr Avijit Pal Maths | Spectral Set and Complete Spectral SERB
Set for Domain in CA2 and g-
Commuting Isometries
37 12006200 | Dr Udayraj Mech | Real-time estimation of Core Body SERB
Temperature based on Non-invasive
measurements: Towards
Development of a Reliable and Low-
Cost Device for Heat Stroke
Prevention and Healthcare
monitoring
38 12006300 | Dr Nagesh Mech | Flow Dynamics and Size based SERB
Devidas Patil particle sorting in an evaporating
sessile droplet containing Bi- and
Tri- dispersed Colloidal Particles
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39 [ 2007900 | Dr Pawan Maths | Variational method for non local SERB
Kumar Mishra problems with lack of compactness
40 | 2008000 | Dr Anuj Jakhar | Maths | A Study of polynomials over valued | SERB
fields
41 | 2008100 | Dr Anand EECS | Convergence and Coexistence SERB
Baswade Solutions for 5G and Wi-Fi 6:
Transforming Wireless Connectivity
42 | 2008200 | Dr EECS | A high performance and memory SERB
Vishesh Jatala patient graph and ethical Framework
for GPUs
43 | 2008300 | Dr Barun Gorain | EECS | Topology recognition in radio SERB
networks using short labelling
schemes
44 | 2008400 | Dr Asrifa Maths | Generalised Nash games with non- | SERB
Sultana compact strategy sets
45 | 2008500 | Dr EECS | Evolution-aware LoRa WAN system | SERB
Arzad Alam deployment planning
Kherani
46 | 2008800 | Dr Kapil EECS | A fully integrated low-latency, high | SERB
Jainwal dynamic range, bio-inspired event-
based dynamic and active vision
sensor (DAVIS) with global shutter
operation for object tracking,
classification and recognition in a
highly dynamic scene
*4 Sponsored Projects were completed during the year
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List of ongoing MG Projects during the year 2021-22

S | Project | Principal Dept Project Title Sponsoring
No | Number | Investigator Agency
1 2003000 | Dr Sanjib Chem | Multi stimuli responsive functional Matching

Banerjee molecular materials: design, synthesis Grant
& applications
2 12003100 | Dr Arup Chem | Design and synthesis of double Matching
Mukherjee frustrated lewis pair system: a single Grant
molecule for double activation
3 2003200 | Dr Dhriti Phy Semitransparent perovskite solar cell Matching
Sundar for tandem and building -integrated Grant
Ghosh photovoltaic applications (SPSC-
TBIPV)
4 12003300 | Dr Anshul Mech | Investigations into the impact Matching
Faye mitigation capabilities of architectured | Grant
cellular elastomeric solids
5 2005500 | Dr Sesha P | Phy Time resolved optical spectroscopy and | Matching
Vempati device applications: localised metallic Grant
state of ZnO and graphene based van
der waals hetero-structure
6 2006500 | Dr Dhruv Phy Light driven micromotors for rapid Matching
Pratap Singh detection of very low concentration Grant
bacteria and microplastic pollutants in
water using SERS
7 2006800 | Dr Nagesh | Mech | Flow dynamics and size based particle | Matching
Devidas sorting in an evaporating sessile droplet | Grant
Patil containing Bi and Tri-dispersed
colloidal particles
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List of ongoing RIG Projects during the year 2021-22

S | Project Principal Dept Project Title Sponsoring
No | Number | Investigator Agency
1 2000700 | Dr Nikhil EECS | Spray deposited carrier selective RIG

Chander contacts for silicon solar cells
2 12000900 | Dr Satyajit Chem | Development of “lead free” double | RIG
Gupta halide perovskites(DHPS) for
optoelectronic application
3 12001300 | Dr EECS | Massive multi access to provide RIG
Arzad Alam UHD quality video and real time
Kherani data delivery from a connected
mobile ambulance and its extension
to other disaster recovery scenario
4 12002500 | Dr Sesha P Phy | Photophysics of two-dimensional RIG
Vempati semiconductor hybrids and device
applications
5 12002600 | Dr Soumya Mech | Development of cutting tools with RIG
Gangopadhyay novel surface texture for high
& Dr Vijay performance and environmental
Duryodhan friendly machining applications
6 |2002700 | Dr Anshul Faye | Mech | Investigations into dynamic fracture | RIG
& Dr Rahul behaviour of friction stir welds in
Jain aluminium alloys
7 12003500 | Dr Udayraj Mech | Development of numerical model RIG
and experimental facility to analyse
and improve cooling performance
and effectiveness of phase change
material (PCM) based cooling vests
8 12003600 | Dr Chem | Decoding the mechanism of RIG
Raghvender photosalient behaviour in ZN- metal
Medishetty complexes during solid state [2+2]
photo-cycloaddition reaction
9 12003900 | Dr Pravesh Mech | Development of high entropy alloy | RIG
Chandra Shukla based thermal barrier coating on ic
& Dr Jose engine piston and its effects on
Immannuel combustion, performance and
emission in a light duty CRDI diesel
engine fueled with neem based
biodiesel blend (B20)
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10 | 2004000 | Dr Prashant EECS | Wide area measurement based RIG
Agnihotri robust damping controllers for
power systems with embedded
HDVC/FACTS devices in the AC
system
11 | 2004300 | Dr Dhruv Phy Collective behaviour in artificial RIG
Pratap Singh active matter system
12 | 2004400 | Dr Sk Subidh EECS | A secure design for test and debug | RIG
Ali architecture for system on chips
(SoCs)
13 2004500 | Dr Kaushik Mech | Development of a robust finite RIG
Bandyopadhyay element modelling for prediction of
spring back in case of components
from tailor welded blanks
14 | 2004800 | Dr Rishi EECS | Betweenness centrality: RIG
Ranjan, Dr computation, estimation and
Barun Gorain, & ordering
Dr Amit Dhar
15 2004900 | Dr Mehboob Chem | Development of computational RIG
Alam protocol and derivation of necessary
equations for studying dipole
alignment effect on non-linear
optical processes in different type of
large molecules
16 | 2005800 | Dr Mahavir Phy | Nature of galaxies that reionized the | RIG
Sharma universe
17 | 2005900 | Dr Rukmankesh | Chem | Setting-up computational chemistry | RIG
lab for scientific research
18 | 2006000 | Dr Balkrishna | Mech | Microscale transport behaviour of RIG
Mehta dynamic three phase interfaces
19 | 2006400 | Dr Ganapathy | Chem | Design synthesis and applications of | RIG
D. novel aromatic metallacycles: an
excited state transition metal
photocatalysis in organic synthesis
20 | 2006900 | Dr Nagesh Mech | The evaporation of pure liquid RIG
Devidas Patil droplets and droplets containing
monodispersed colloidal particles on
non heated and heated hydrophobic
/ superhydrophobic substrates
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21 2007000 | Dr EECS | Setting up EDGELAB for research | RIG
Subhayjit on computer vision and distributed
Sidhanta systems
22 12007100 | Dr Anand EECS | Open experimentation and RIG
Baswade prototyping platform at IIT Bhilai
for research in mobile and wireless
network
23 | 2007300 | Dr Kapil EECS | Development of system on a chip RIG
Jainwal (SoC) CMOS image sensors design
and characterization lab
24 | 2007400 | Dr Avishek EECS | Design and fabrication of fractor: RIG
Adhikari The new circuit element
25 2007500 | Dr Thirthankar | CAL | Clusters and Networks of World RIG
Chakraborty A Literature
26 | 2008700 | Dr Purnendu Mech | Ultrasonic vibration assisted RIG
Das additive manufacturing for
deposition of metallic coatings
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HEADS OF DEPARTMENTS

Dr Dhriti Sundar Ghosh, Associate Head
Dept. of Physics

Prof P. D. Srivastava, Officiating Head
Dept. of Mathematics and Dept. of Liberal Arts

Dr Sanjib Banerjee, Associate Head
Dept. of Chemistry

Prof Santosh Biswas, Head
Dept. of Electrical Engineering and Computer Science

Dr Soumya Gangopadhyay, Associate Head
Dept. of Mechanical Engineering

ADMINISTRATIVE INCHARGES

Dr Jose Immanuel R., Faculty-in-charge
DoAA

Prof P. D. Srivastava, Faculty-in-charge
DoFA

Dr Rahul Jain, Faculty-in-charge
DoSA

Dr Barun Gorain, Faculty-in-charge
DoRD

Dr Nagesh Devidas Patil, Faculty-in-charge
Stores and Purchase

Dr Raghavender Medishetty
(till 1st March 2022)

Dr Udayraj
(from 2nd March 2022) Faculty-in-charge,
Health Centre

Dr Satyajit Gupta, Faculty-in-charge
Library
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Dr Dhiman Saha, Faculty-in-charge
Alumni Association

Dr Anshul Faye, Faculty-in-charge
Financial Approval

Dr Udayraj, Faculty-in-charge
Guest House and Transport

Dr Thirthankar Chakraborty, Faculty-in-charge
Media Interface

Dr Rishi Ranjan Singh, Faculty-in-charge
New Campus Coordination

Dr Thirthankar Chakraborty, Faculty-in-charge
Newsletters and Annual Reports

Dr Pawan Kumar Mishra, Faculty-in-charge
NSS

Dr Dhiman Saha, Faculty-in-charge
Centre for Career Planning and Services (CCPS)

Dr Ganapathy D., Faculty-in-charge
Campus Security

Dr Amit Kumar Dhar, Faculty-in-charge
Scholarship and Prizes

Dr Purnendu Das, Faculty-in-charge
Sports and NSO

Dr Rukmankesh, Faculty-in-Charge
Student Mentorship Program

Dr Thirthankar Chakraborty, Faculty-in-charge
Website

Dr Rukmankesh, Faculty-in-Charge
International Affairs

Dr Pravesh Chandra Shukla, Advisor
Permanent Campus Construction

Mr Nihar Ranjan Barick
Central Public Information Officer
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Dr Asrifa Sultana, Chairperson
Internal Complaint Committee

Dr Rishi Ranjan Singh
Chief Vigilance Officer (Part-time)

Dr Vijay S. Duryodhan
Liaison Officer for SC/ST

Mr Manem Srinivas
Liaison Officer for OBC

Dr Asrifa Sultana
Public Grievance Officer

Dr Dhruv Pratap Singh Warden
Castle Dio-Boys

Dr Sonal Jha, Warden
Castle Dio-Girls

Dr Suchetan Pal, Warden
Castle Ena

Dr Lakshmi Kanta Patra
Warden, Castle Tria

Mr Sarvagya Srivastava
In-charge, Estate

Mr Subhash Pandey
In-charge, General Administration and
Stores & Purchase

Mr Sarvagya Srivastava, In-charge
Permanent Campus Activities

Mr Rudra Dutta Tiwari
In-charge, ITIS
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ADMINISTRATIVE STAFF

Mr Gautam Ramani, Deputy Registrar
Finance and Accounts

Mr Ashok K. Gupta, Deputy Registrar
Research & Development

Mr Sachin Mishra, Deputy Registrar
Administration & Store and Purchase

Mr Bipul Kumar Chaudhary
Assistant Registrar, Faculty Affairs

Mr Nihar Ranjan Barick, Assistant Registrar
Academic Affairs

Dr Pravin PundlikraoWararkar
Assistant Registrar, Students' Affairs

Mr Lokesh Kochar
Superintendent

Mr Sunil Kumar
Junior Superintendent

Mr Hemant Verma
Junior Superintendent

Mr Bhumesh Kumar Thakre
Junior Superintendent

Mr Sureshkumar Chekkala
Junior Superintendent

Mr Sudhir Charadeo
Junior Superintendent

Ms Kaveri
Junior Superintendent

Mr Deepak Kumar Dewangan
Junior Superintendent
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Mrs R. Neelima Gowthami, Assistant

Mr Chintamani Swain, Assistant

Mr Ratnesh Pandey, Assistant

Mr Vishal Gaurav, Assistant

Mr Kunal Kumar Waldekar, Assistant
Mr Piyush Shukla, Assistant

Mr Pawan Kumar Mishra, Assistant
Mr Arvind Yadav, Assistant

Mr Divesh Kumar Gajpal, Assistant
Mr Ratnadeep Samanta, Assistant

Mr Vijay Chaturvidani, Assistant

Mr Deepak Baghel, Assistant

Ms Vanita Uikey, Assistant

Mr Manish Kumar Soni, Assistant

Mr Ghanshyam Vishwakarma, Assistant
Mr Bhushan Lal Banchhor, Assistant
Mrs Neha Sahu, Assistant

Mr Teman Lal, Assistant

Mr Anuj Parihar, Assistant

Mr Likendra Kumar Verma, Assistant
Mr Devendra Singh Masram, Assistant
Mrs Reshma Bano, Assistant

Mr Amit Laxman Meshram, Assistant
Mr Adesh Srivastava, Assistant

Mr Yashavant Kumar, Assistant

Mr Santosh Kumar, Assistant
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Mr Ashok Kumar, Assistant

Ms Khushboo Bais, Assistant

Mr G. Hari Prasad, Assistant

Mr Rajulapudi Bala Sai Shankar, Assistant
Mr Wasim Akhtar, Assistant

Mrs Aanchal Lal, Junior Assistant

Mr Minketan Pradhan, Junior Assistant

Mrs Rashmi Randive, Junior Assistant

TECHNICAL STAFF

Mr Manem Srinivas
Assistant Executive Engineer

Mr Manish Sahu
Assistant Executive Engineer

Mr Rudra Dutta Tiwari
Senior Computer Engineer

Mr Shwetabh Pradhan
Assistant Executive Engineer

Mr Senthil Kumar Nadar, Superintendent

Mr Naveen Kumar Upadhyay, Superintendent
Dr Arvind Kumar Sahu, Superintendent

Mr Vignesh R., Superintendent

Mr Mohammad Arif Khan, Junior Superintendent
Mr Jagendra Nath, Junior Superintendent

Mr Nishchal Tamarakar, Junior Superintendent
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Ms Sunima Baral, Junior Superintendent

Mr Pankaj Kumar, Junior Superintendent

Mr Prajapati Ramanand L., Junior Superintendent
Mr Raghvendra Sharma, Staff Nurse

Mr Rajesh Kumar Mangwani, Junior Superintendent
Mr Kamlesh Patel, Assistant

Mr Naveen Rai, Assistant

Mr Dharmaraju N., Assistant
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