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difficult time of pandemic, the enthusiastic efforts made by
the faculty members and students of the PMSE
Department to publish first issue of Padarth is appreciable.
This fact is reflected in the newsletter where poets, science
communicator, dancers, cartoonists and others have

contributed the articles.

I would like to congratulate the editorial team, faculty members, staff, students and alumnus of
the Department for their efforts to bring out the newsletter. I hope Padarth will open a new
window for the PMSE Department and will become a regular publication in future.

With compliments and best wishes,
Prof. S. C. Saxena
Pro-Chancellor

Jaypee Institute of Information Technology, Noida
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Nothing is impossible in life for those who have knowledge, reasoning, science, memory, readiness, and efficiency. To
impart these vital characteristics to students Department of Physics and Materials Science and
Engineering (PMSE) is constantly working on it. I would like to congratulate the Department of
PMSE for publishing the inaugural issue of the newsletter ‘Padarth’. It gives a platform to students
to showcase their multidimensional personality.

believe that this newsletter will serve the purpose of reflecting all activities of Department and it
ill inspire others to do their best.

I|extend my best wishes to the entire team of editors and contributors of newsletter.

With best wishes
Prof. Y. R. Sood
Vice-Chancellor
Jaypee Institute of Information Technology, Noida
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interest in creative activities, but our department is an
exception to this, the students and faculty here are full
of creative talent, they show their activity throughout \ ‘
the year. Now we have a platform to document those & \

activities and showcase the talents in the Departmental
Newsletter “Padarth”.
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magazine. They amply demonstrate the communication skills, poetic prowess, imagination and
greativity, humor and humanism, technical competence, and patriotism of the contributors. It is

\; ways a pleasure to be a part of a team which strives to bring out the talents of students and staff.

vish the newsletter a grand success.

With best wishes

Prof. S. C. Katyal

Head of the Department

Department of Physics and Materials Science and Engineering
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another “first”- the Department is going to publish first issue of its Newsletter “Padarth” (UGl ‘I)
The name reflects the two main facets of the activities of the Department, i.e., “Physics” and

“Materials Science”. Not only that, it also reflects the love and feeling of all the members of the

Department who has sacrificed many things in life to understand the properties of W%f and the
secret rules & symmetries of the Nature that leads to those properties.

The idea is to publish two issues of the Newsletter in every academic year. Each issue will report
the recent activities of the Department and showcase the achievements of the students, faculty,
staff and alumni. It will also provide a window to showcase other skills of the physicists. We all
know that Einstein used to play violin and Feynman used to play bongo, but we are often unaware
that the colleague working in a serious problem of plasma physics or optics is also a poet or a
PhD student busy in solving a problem of field theory also draws nice cartoons in her notebook.
The Newsletter will showcase all such hidden skills of the present and past members of the

Department. It was not easy to publish the first issue of Padarth, but the enthusiastic response
from the faculty members and students and encouragement of the university administration have
ade the task easy. So, in this big-bang moment of Padarth, we would like to thank everyone
involved in this process with a special mention of Dr. B C Joshi who has designed the cover. We
hope that universe of Padarth will expand for ever.

Editorial team

Prof. Anirban Pathak

Prof. Papia Chowdhury
Dr. Suneet Kumar Awasthi
Dr. Anuraj Panwar
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ISSION 1: To develop as a benchmark university in emerging technologies.

ISSION 2: To provide state-of-the-art teaching learning process and R&D environment.
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DEPARTMENT OF PHYSICS AND MATERIALS SCIENCE AND ENGINEERING

VISION

To be a centre of excellence in teaching and research in Physics and Materials Science &
Engineering

MISSION

MISSION 1: To offer academic programs and courses in the areas of Physics and Materials

Science for nurturing manpower with analytical and independent thinking and scientific
temperament.

ISSION 2: To conduct fundamental and applied research in emerging areas of Physics and
aterials Science.

ISSION 3: To foster interaction and collaboration with national and international bodies and
institutions for enrichment, application and transfer of knowledge in Physics and Materials



decades. In the inaugural issue of “Padarth” he
shares his experiences and views through an
interaction with Dr. Ashish Bhatnagar (AB 0\
hereafter), Assistant Professor, PMSE '
Depattment, JIIT, Noida. (4
AB: When did you join the Department of Physics y |
and Materials Science and Engineering (PMSE),

Jaypee Institute of Information Technology? What

got you interested in department of PMSE at Jaypee Institute of Information Technology?

DKR: I joined the institute in the very year of its inception i.e., in 2001. The vision of the
institute, teaching environment, research opportunities and the pace of progress of the institute
as per its vision made me interested in Jaypee Institute of Information Technology and serve as
a faculty in the department of PMSE.

AB: How this Department of Physics and Materials Science and Engineering got established and
what are its goals?

DKR: Department of Physics was established as an independent department in 2001 only with a
goal of excellence in teaching and research as is articulated in its vision statement. Initially, till
20006, department was engaged in teaching and development of various theory courses and
aboratories for undergraduate engineering students and research. In the year 20006, the
partment started M. Tech program in Materials Science and Engineering and enrolled first
tch of students in its PhD program in addition to the undergraduate teaching. Experimental
/Tech and PhD students were established. Department also got its very first research
2006 from DST. The name of the department was also changed from Department of




in Physics and PhD program in PMSE. Around 20-22 PhD scholars, on the average, work in the
department both in theory and experiment. Every year department publishes on an average 35

publications in journal of international repute. Faculty members have successfully completed
various research projects granted by Government agencies. They have various funded and non-
funded research collaborations with national and international universities/research labs.

AB: Today education has come up with technical courses and they seem to stay, but for students
who are still opting for traditional domains like pure sciences (physics), what does their future
look like in the next 5-10 years?

DKR: All the technological advancements have become possible only because of advancement
in sciences. Modern technology can move forward only with the growth of sciences. The future
for pure sciences particularly physics is bright particularly when boundaries between science and
engineering are narrowing down with time. Be it electronics and communication engineering,
information storage and security, communication technology, optical technology, energy
haryesting, to name a few, science and engineering move hand in hand. Moreover, Physics, in
patticular, is a subject which offers opportunity to human being to satisfy their natural curiosity
to understand nature. Therefore, this subject will never have dearth of brilliant people not only
trom technology side but also from various other domains.
AB: How the research and teaching work going on in the Department of Physics and Materials

cience and Engineering align to the mission of India as a self-sustained nation?

KR: The research and teaching being carried out in the department of PMSE is well aligned
with the mission of India as a self-sustained nation. Some of the key areas of national interest

7



currently are energy, quantum cryptography, nanotechnology, etc., in which department carries
out research which evidenced from high quality publications.

AB: What do you think should be the areas where the Department should focus?

DKR: Department has a strong academic manpower resource and hence has great potential for
further growth. Department should aspire for patents, new research labs, more collaborations,

more grants in the department in future.

AB: How the research and teaching work going on in the Department of Physics and Materials
Science and Engineering align to the mission of India as a self-sustained nation?

DKR: The research and teaching being carried out in the department of PMSE is well aligned
with the mission of India as a self-sustained nation. Some of the key areas of national interest
currently are energy, quantum cryptography, nanotechnology, etc., in which department carries
out research which evidenced from high quality publications.

AB: What do you think should be the areas where the Department should focus?
DKR: Department has a strong academic manpower resource and hence has great potential for

turther growth. Department should aspire for patents, new research labs, more collaborations,
more grants in the department in future.
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2. One week Faculty Development Program 2022.
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physics, and his pioneering contributions to the
“theory of superconductors and superfluids" was
recognized by the 2003 Nobel Prize in Physics.
In 2005, he was Knighted, i.e., received Order of
the British Empire (KBE) "for services to physics"
by Queen Elizabeth II. He is Fellow of Royal
Society and various Academies and Societies of

importance, including National Academy of
Sciences, American Physical Society, Institute of Physics, Russian academy of science, etc. Apart
trom Nobel prize, he is also recipient of various other prestigious awards like Simon memorial
prize, Paul Dirac medal and Prize, Maxwell medal, etc. He has very broad research interest,
which includes but not restricted to super fluidity, superconductivity, foundational aspects of
quantum mechanics, quantum information, etc.,

Prof. Leggett delivered the talk on 06 Jan. 2021. He talked about “Bell's theorem, entanglement,
quantum teleportation and all that”. One of the most surprising aspects of quantum mechanics
is that under certain circumstances it does not allow individual physical systems, eve when
isolated, to possess properties in their own right. This feature, first clearly appreciated by John

Bell in 1964, has in the last three decades been tested experimentally and found (in most people's
opinion) to be spectacularly confirmed. More recently it has been realized that it permits various
gperations which are classically impossible, such as "teleportation" and secure-in-principle
gryptography. Nobel laureate lecture was attended by more than 200 participants.

Invited Talk: Dr. Indranil Chakrabarty is an Associate Professor at International Institute

of Infgrmation Technology Hyderabad. He works in the area of Quantum Information Theory,
Quagtum Foundation, Quantum Cryptography, Quantum Communication and Network. Dr.

\

Ind
o\' elations on 03" Jan 2021. In quantum information theory, entanglement and other measures

fanil Chakrabarty presented the basic and extensive review of broadcasting of quantum

of Qorrelation plays a significant role in the computational and communicational processes like
[ ] quahtum key distribution, secret sharing, teleportation super dense coding and in many other

10




question becomes important when there is exigency in

increasing the number of available entangled pairs
rather than purity of it. Invited talk was attended by 65
participants.

Invited Talk: Prof. Arindam Ghosh is the group leader of Quantum Materials and Devices

Group at the Department of Physics, Indian Institute of Science Bangalore. He is Infosys Prize
Awardee of the year 2020. Earlier, in 2012, he received S. S. Bhatnagar Award and he is
internationally known for his outstanding contribution in the field of materials science and
condensed matter physics. He has been recognized for his work on developing atomically thin
2D semiconductors for next-generation electronics, and for creating a new platform for light-
matter interaction that “impacts quantum technologies and sensing in a fundamental way.” He
is also playing a crucial role in forming the structure of the National Mission on Quantum
Technologies and Applications.

Prof. Arindam Ghosh delivered an invited talk on
“Emerging Materials for Quantum Technology” on
21% April 2021, 3:00 P.M. He covered wide range of
topics such as, structural, electrical and magnetic
properties of various nanoscale systems, in a wide
variety of materials. His research stressed more on

undamental quantum mechanical effects on charge

nd spin states in nanosystems, to carbon-based

electronics, critical behavior in smart materials, to

schemes of sensing with nano/micro-

ical sensors. Invited talk was attended

by \p5 participants.

11



sensors. Dr. Rakesh Kumar Singh, Associate Professor, II'T BHU explained about “Developing
Quantitate Imaging Microscope with Chaotic Light”. How chaotic light could be used for
Quatitate Imaging Microscope analysis. In session 2 a science quiz competition aka Brain Box
was organized by members
of JIIT-OSA  Student
Chapter. In evening time
Dr. Carlos L. Mariscal,
Appalachain State
University Boone, USA

talked on “Tailoring

custom polarization
states”.  He  explained
tailoring custom
polarization states for the
application of underwater
photonics. After that aka
Codeathon, a coding-based
competition, was
organized by  Coding
Ninjas on their own online
platfor at
iigninjas.com.
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Optics and Photonics (JSCOP-207
JHT-OSA, Department of Physics & Materials & Engin

Terahertz Plasmonics

Ayush Singhal Divya Tyagi

in Vikram Sarabhai’s life, first rocket
launch). After that Dr. Rhythm
Singh, Assistant Professor,
Department of Hydro  and
Renewable Energy, IIT Roorkee

talked on “PV Potential ' '

Estimation™.

Terahertz Photonics & Plasmonics Lab Gagan Ku

A-201, Annexure Bidg

Department of Physics Indian Instif

NT Guwahati Guwi
hone 491481 288 Ron

Nami Jain Sudip Roy

Dr. Singh imparting the knowledge
about Renewable Energy Sources,

Rocket llants “

Green energy, and Solar Power and Dr VSekkar
. . . . Professor-Emeretus, SES, CUSAT Divya Tyagl
explained PV potential estimation. Fonmer St B, VSSC. ISR

Dr. Vidhu S. Tiwari, Visiting -
Faculty, IIT-Sonipat & DCRUST,
Haryana. Dr. Tiwari discussed

“Laser Raman Spectroscopy based
Optical Fiber Sensors” by Laser
Raman Spectroscopy based Optical
Fiber Sensors. parameter. After that
Codeathon Solution Webinar was

Doecoooes

held to discuss the questions and
their possible answers of the
Codeathon competition, which was Sudip Roy Divya Tyagi
held prior to the day of webinar. On
the same day, the poster

presentation competition aka Iridescence was organized by members of JIIT-OSA Student
Chapter and was held online on Google Meet. At last a Valedictory function was organized to

13



5. A. Saxena, A. Shukla and A. Pathak," A hybrid scheme for prime factorization and its

experimental implementation using IBM quantum processor", Quant. Infor. Process., vol. 20,
112, 2021.

6. M. Das, K. Thapliyal, B. Sen, J. Perina and A. Pathak," Interplay between quantum Zeno

and anti-Zeno effects in a non-degenerate hyper-Raman nonlinear optical coupler”, Phys. Rev.
A, vol. 103, 013713, 2021.

7. Pooja, P. Chowdhury, "Functionalized CdTe fluorescence nanosensor for the sensitive
detection of water borne environmentally hazardous metal ions", Optical Materials, Vol. 111
pp- 110584, 2021.

8. M. Rana, C. Banerjee, P. Chowdhury, "Studies on optical signal due to oxygen efect on
hydrogenated amorphous/crystalline silicon thin films", Applied Physics A, vol. 127, pp. 192,
2021.

9. V. Shukla, A. Bhatnagar , S. K Verma , A. Pandey , A. Vishwakarma , P. Srivastava , T. P
Yadav and O. N. Srivastav, "Simultaneous improvement of kinetics and thermodynamics
based on StF> and StF2@Gr additives on hydrogen sorption in MgH»", Materials Advances,
vol. 2, pp. 4270-4290, 2021.

itha, Y. Sheena Mary, Y. Shyma Mary, Goncagil Serdaroglu, Papia Chowdhury,
shi Rana, H. Umamahesvari, B.K. Sarojini, B.]. Mohan, Rani Pavithran, "Modeling the

structural and reactivity studies of a pyrimidine -6-carboxylate derivative with reference

to/its wavefunction-dependent, MD simulations and evaluation for potential antimicrobial
\a tivity" Journal of Molecular Structure, vol. 1237, 130397, 2021.

. S. Chauhan, M. Kumar, A. Yousuf, P. Rathi, M. Sahni and S. Singh, “Effect of Na/Co co-
bstituted on structural, magnetic, optical and photocatalytic properties of BiFeOj;
nanoparticles” Materials Chemistry and Physics, vol. 263, 124402, 2021.
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of PVA/PVP—NH;SCN—[C.CiIm|[SCN] polymer electrolyte system" ] Mater Sci: Mater
Electron, 32: 1476-1490, 2021.

18. Harshlata, Kuldeep Mishra, D.K. Rai, "Studies on ionic liquid based nanocomposite gel
polymer electrolyte and its application in sodium battery", Materials Science & Engineering B,
Volume 267, 115098, 2021.

19. D. Tripathi, Ashish Bhatnagar, Shalini Raj, D.K. Rai and T.K. Dey, "Levitation force of
Graphene added bulk MgB. superconductor", Cryogenics, Volume 118, 103343, 2021.

20. Sakshi Gandhi, Suneet Kumar Awasthi and Arafa H. Aly, "Biophotonic sensor design using
a 1D defective annular photonic crystal for the detection of creatinine concentration in blood
serum", RSC Adv.,11, 26655-26665, 2021.
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https://jiitosachapter.in/

JIIT-ACS International Student Chapter

Recently an ACS (American Chemical Society) International Student Chapter is established at the
PMSE Department. This chapter is expected to be of use to our students as ACS is committed
to helping all members around the world to connect with each other to advance chemistry as a
science and a profession. As materials science is one of the thrust areas of the PMSE Department,
activities of the Department are closely related to that of ACS. Keeping that in mind, we have
established International Chemistry Science Chapters (ICSCs) which would help to connect a
member with the other members in the same geographic region. It may be noted that as of today,
ACS has 23 ICSCs, and 290 International Student Chapters, 1000 National Student Chapter in
SA. Some of the benefits of joining ACS chapters are:

e Qualify for chapter awards.
e Present posters at ACS meetings.
o Get grants to attend ACS meetings.

e (et grant for community service
projects.
Gain opportunities to plan meeting
activities and symposia (Grant up to
$700).

e Qualify for exclusive ACS contests



http://app.connect.discoveracs.org/e/er?s=341921710&lid=688&elqTrackId=3C01917787D475924165C440BFAFE23E&elq=381ba3aa4af54a4ba1d78428b938541b&elqaid=709&elqat=1
http://app.connect.discoveracs.org/e/er?s=341921710&lid=687&elqTrackId=84E47D508859559C0868ECE067EC3D8E&elq=381ba3aa4af54a4ba1d78428b938541b&elqaid=709&elqat=1

the National Academy of Sciences, India
(NASI). This award which is popularly known

as the NASI young scientist award is a major

award in Indian science.
Dr. Bhatnagar completed his B.Sc. and M.Sc.
(Physics) from University of Delhi. Afterwards

he joined the Department of Physics, Banaras
Hindu University as a PhD student and

continued as a post-doctoral fellow. He was the

visiting scientist in the University of Pittsburgh,
USA in 2014-2015. Earlier, he was awarded with
Indo-US Young Entrepreneur, Award, by PSG

nstitute, Coimbatore and Sunny Polytechnic
nstitute Albama (USA) 2016. He is the editorial

ard member of International Journal of

drogen Energy, Elsevier. He works in the

dpmain 0f energy storage which is extremely

relevant for the society.
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transitions modes to new energy systems are drastically different for different countries. Speaking
for India, we have rather large deposits of coal (~ 92,445 million tons). Therefore, coal is our main
fuel for producing electricity. However, the use of coal produces CO2 which is the key contributor
to climate change. Because of the Paris agreement and December 2015 (signed by ~ 200
counttries), we will have to cut down the use of coal to meet the 2°C cap by 2050. We have already
committed to reducing CO2 emission by 35% till 2030 by switching to sustainable fuel.
The following issues motivate us to switch over to sustainable fuel.

e C(Climate change

e Gap between demand and supply of fossil fuel

e FEconomic burden (Large import of oil 150 MT)

e Urban air pollution

Under these circumstances, we have to fall back more dominantly and perhaps solely on
energy derived from renewable and carbon-neutral fuel. Many years of researches asserted that out
of the different sustainable energies, hydrogen as a fuel is extraordinary compared to other
alternatives. Hydrogen can be produced from water by electrolysis in a clean process. The use of
hydrogen‘among all the present renewable energy resources will be most effective for meeting our
demands because hydrogen is inexhaustible, indigenous, 100% clean, and the most abundant fuel
n nature. Both cold combustion of hydrogen (in a fuel cell) and hot combustion (in an IC engine)

processes lead to the production of water, i.e. hydrogen produced through water and burns back
\\o the water. India has huge water resources such as the Indian Ocean, Arabian Sea, and Bay of
Bangal. Therefore, switching to a hydrogen economy is easy for our country. Also the energy per

ut It mass of hydrogen (142 MJ kg) is nearly three times higher than conventionally used fuel
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This will lead to disintegration of water into Praan vayu (oxygen) and Udaan vayu (Hydrogen). A
chain of one hundred jars is said to give a very active and effective force. The Udaan Vaayu thus
created can then by trapped into an air-tight cloth with some tactic. If this is achieved, owing to
self-buoyancy of Udaan vayu, it is possible to build a structure capable of flying in ait". The above
indicates that Hydrogen, produced from water is capable of use as green fuel. In spite of these
advantageous and well-known properties of hydrogen as green fuel, we still lag behind in the use
of “hydrogen as a wonder fuel”. It is because of technical challenges in the area of its Production,
Storage and Application. Out of these, one of the most important criteria is hydrogen storage. As
mentioned above and is very well known that hydrogen is the lightest element (very low density -
0.08988 g/L) in the Universe. At normal atmospheric pressure, the weight of hydrogen gas of 1
liter is only 90 mg, which means hydrogen is 11 times lighter than the breathing air. The 1 kg of

ydrogen (trequited to dtive a vehicle for 100 km) needs to store in around 11 m’ volumes. That is
hy it is necessary to increase the density of hydrogen in order to have packing in lesser volume.
s can be done by the following techniques:

. High-pressure storage in the gaseous form

e Very low-temperature storage in the liquid form

e /Hydride-based storage in the solid form
The simplest way to store hydrogen is in gaseous form in a high-pressure cylinder.
However, due to the very low density of hydrogen, we require very high pressure (like 300 atm or
mdre),/ This is very risky and cost-intensive. On the other hand, in the case of vehicular application,

ab

sus

four times more hydrogen pressure is required. However, this much pressure has not been
ned by the commercially available cylinders. Therefore, industries set up a goal to
man\lfacture cylinders that become capable of vehicular applications. These cylinders are much
costlj\ind dangerous.

22



storage

storage in solids start back in the 1970s
in the Philips Research labs where it was
coincidentally found that hydrogen

could be reversibly taken up by

intermetallics as a hydride. Solid-state Combustion
storage mode in materials like metal/ intermetallic hydrides, porous materials has high volumetric
and gravimetric hydrogen storage capacity as compared to other storage options such as high-
pressure and liquid hydrogen storage. The solid-state storage of hydrogen is safe as hydrogen is
locked inside in the form of atoms or molecules and will come out only after applying a certain
temperature and pressure.

Hence, solid-state storage is a viable, efficient and safe mode and safe mode of hydrogen
storage. Here hydrogen is stored in a material through two well-known processes namely (i)
hysisorpzo(n and (ii) chemisorption. Amongst the various solid-state materials metal hydride
(MgHo, NaAlHy), porous carbon, graphene, and metal-organic framework (MOF) is the front-
running candidate for practical application.

The US Department of Energy has floated a target for material for a viable hydrogen storage
material for use in vehicular application. These targets are storage capacity of 4.5 wt%o (gravimetric)
land 30 kg-H»/L (volumetric) with 1500 life cycles operation at the temperature range of ~85-
1009C. Research is being carried out worldwide in order to have solid-state hydrogen storage
materials, which could meet the above-mentioned target so that we can realize the hydrogen

edpnomy more effectively.

Dr. Ashish Bhatnagar

\
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Kathakali Mandal, PhD student
(This is based on a real story and the concept of the cartoon was provided by
Prof. Anirban Pathak)
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Teachers’ day celebration organized by PMSE PhD students
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Quantum Cryptography Analogy kit placed on the vibration-less optical bench.

With the support of various DST and DRDO projects, a new experimental facility is
developing at the PMSE Department. Already, off-the-shelf quantum random number
generator, various laser sources, optics, vibration-less optical bench, and kits
like, Quantum Cryptography Analogy Demonstration kit and Bomb Testing kit are
procured. Proof of principle experiments are also done to show BB84, B92 and SARG
protocols, and Elitzur-Vaidman bomb testing scheme. Also randomness tests are
recently performed on the outputs of the quantum random number generator
(QUANTIS) which has recently been added to the list of available equipment in the
lab.

Quantum random number generator Elitzur-Vaidman Bomb Testing kit.
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Fourier Transform Infrared (FTIR) Spectrometer

Recently, the department has upgraded a research

equipment named Fourier Transform
Infrared (FTIR) spectrometer. FTIR Analysis or
FTIR spectroscopy is an analytical technique
used to identify organic, polymer, and, in some
cases, inorganic materials. This machine is used
widely by researchers from the PMSE
Department and other Departments of JIIT, as
well as researchers working outside JIIT. The
Department already had FTIR spectrometer, to
keep the lab at the state-of-art condition,
Institute has recently supported the procurement
of a new FTIR machine which has following
specifications:

Name of the machine: FTIR Spectrometer
Model: Spectrum Two

Make: PerkinElmer

Specifications: 21 CFR Part 11 (APV/AVI
configuration), Single Reflection Diamond
U-ATR mode (L1600107);  Detector
Type LiTaO; MIR Operating Range5 -
45°C Wave Length Range 8,300 — 350 cm!
(KBt window) with resolution of 0.5 cm™.






of research papers, she has also co-authored a book published by SPIE.
For the inaugural issue of the Padarth, Ms. Kathakali Mandal (KM hereafter), a Ph.D. student
of the PMSE Department has interviewed Dr. Banerjee (AB hereafter) on different aspects of
her professional life and research. Here is an extract of the same.

WherE 46 5~ get motvation to continue] KM: To begin with, can you tell us a bit
weseanch ? o« o, .
about your activities after completing

athakl, 10,
f:'e s:xe&g‘?: Ph.D. from JIIT.
rged AB: After completing Ph.D. from JIIT, T had

of motivation
is mot vEqM . . .
, started my journey as Assist. Prof. in Women

a = ’\ Engineering College, Durgapur. However, I
was always inclined to pursue research in
quantum technology. Fortunately, I got this

opportunity at Bose Institute as Research

Associate, where I continued this journey for
5 and a half years. I was asked to take lead in
imporfant activities at Quantum Optics Lab at Bose Institute from the middle of 2012. We started
performing single-photon experiments and this was first in India. Thereafter, I joined QuNu Labs
a startup incubated by II'TM Research Park. It was a journey of 3- 4 years and eventually, we
\c eveloped, marketed and sold India’s first Quantum Key Distribution system and Quantum
andorn Number Generator. Now, I am looking forward to a new journey.

\
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you really appreciate.
AB: In India, we already have stalwarts and great teachers from different domains of quantum
science. There have been initiatives by Government and private engineering colleges,
autonomous bodies, research organizations to introduce Quantum Information related Courses
and Quantum Labs. The government and critical organizations are taking appropriate steps to
build the quantum ecosystem in India. This is really appreciable.
KM: You were one of the first two PhD students of the Department. Were not you afraid
to join a department that has not produced any PhD till then?
AB: After my Masters in Electronics I was certain to leave studies and take up a career as Kathak
Dancer. But after 1 year of teaching Kathak at Amity and part-time work as a national TV anchor,
everything lost its charm. I became determined to continue my education, particularly in Physics.
I was looking for a teacher who could motivate me and guide me propetly in any area of Physics.
That was all I was thinking. I wholeheartedly thank Prof. Anirban Pathak, my Ph.D. advisor and
I know it will never be enough.
KM: How was the experience to work in a Department which was really young at that
time?
AB: There was more opportunity to learn and take initiatives. The environment was like a family.
KM: I have heard that when you joined PhD, you were a young mother. How difficult
was it to keep a balance between parenting and research?

: If want multiple things in life, you need to be ready to perform extra. There is nothing called
a palance in reality. Nobody is perfect so let’s go easy and try not to be a superwoman.

: Not only in research, usually in all workplaces, the number or women is very less.

Did/do you face any difficulty as a woman?
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KM: Still lots of women unwillingly quit jobs after becoming a mother. What is your

advice to them? What is your advice to the female PhD students of the Department?

AB: My advice to women is to enjoy life and take care of health, rest will fall in place. If you want
to quit and come back, many women have done so and there are many government schemes as
well to facilitate you. If you want to continue work with challenging conditions then do so and

you will be the best person to find how to manage and perform at both places.

KM: We know that you are a good dancer, too. How important it is to have a hobby

and how difficult is it to pursue that along with professional life?

AB: Very important to keep a hobby. It gives you mental strength and support. My mother told
me that she introduced me to dancing and singing to keep it as a friend for life and for inner
happiness. Today I feel so grateful to her for this gift.

KM: What are the scope and possibilities in the field or quantum technology?

AB: Immense. It’s the best time to explore and build your career in this technology.

KM: What advice you want to give to the student, who want to do research on quantum
technologies.

AB: Take internships in quantum startups, quantum labs or get involved in quantum projects.
India and the world would need multidisciplinary workforce hence there is a huge opportunity.
\ : Where do you get motivations for perusing Research?

A B: I think research is a creative subject so I enjoy it.
'nk of the e-magazine: https://bitly/3m9ZSy6 and https://bitly/3F4ayXH
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JIit
Department Of Physics And Materials Science And Engineering
Jaypee Institute Of Information Technology, Noida
1st “PMSE Alumni Meet-2021” (virtual mode)

Dr. Chitra Shukla
Assistant Professor
Centre for Quantum Computing (CQC)
Peng Cheng Laboratory (PCL), Shenzhen, 518000, P. R. China

Date: July 25, 2021 (Sunday)
Time: 6:00 pm - 8:00 pm
Google Meet Link: https://meet.google.com/ghm-tmev-qsn
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2. JSPS Postdoctoral Rese:
Nagoya University, Japan

4. Asgistant Professor (Assistant Rescs ientist) (April 2019-Present)
Centre for Quantum Computing (CQC) Peng Cheng Laboratory, Shenzhen, China
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Dr. Meenakshi Rana, JII'T PMSE alumni
working in Uttarakhand Open University
as Academic Consultant has received the
Leading Woman Researcher Award from

Uttarakhand Sate Council for Science
and Technology on 8th March, 2021.
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