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Message from

As we all associated with this Department, € Physics,
relativistic or non-relativistic. Dynamics (or equivalently,
the publication of the first issue of our newsletter “Padarth”,
a rotation around the Sun. In this period, many changes have h
those changes are exciting, like a set of JRFs and a Postdoc
Award, best poster award in international conference, some coin ce
one-way protocol for quantum key distribution is realized in the lab.
received by the faculty members. We have started Women in Science
Club. Some changes are routine in nature, like we have published a go
reputed journals, Prof. Anirban Pathak and Dr. Vikash Malik have taken
Coordinator 128, respectively. This issue of Padarth will aim to give you glimpse
that have happened in our dynamic department in the last few months.

When we study dynamics of a system or look at a spectrum, our primary focus rem
sudden changes- be it a spectroscopic peak or sudden death of entanglement. Such a sudden
is recently observed in the campus when it became fully offline. Campus is now extremely liv
so many young and bright minds are all around us. We are getting induced by their energy, and we
hope Padarth will also add an avenue to capture their energies in positive manner.

Let’s enjoy Physics and Physicist’s skill’s in other domains, let’s enjoy Padarth.

Editorial Team

Prof. Anirban Pathak
Prof. Papia Chowdhury
Dr. B. C. Joshi

Dr. Anuraj Panwar



Events Organ

One day webinar on familiari

The Department of Physics and Materials Science and E
Technology, organized lectures for industry familiarization:
"Role of Science in Industry and Economic Development" o
the lectures organized as part of this one-day webinar was to fa
industry requirements in some of the highlighted areas and also to b
and guidance to concerned by providing opportunities to listen and
industry and academia (industry related). Keeping in view the curr
workshop was held online mode. Event had three invited speakers,
Integration Technology Expert, Julich, North Rhine-Westphalia, Germany,
Head, Innovation Strategy & Execution/Corporate Technology Management, B
Suneet Arora- PV systems- SB Energy (Soft Bank Group). It was attended and a

large number of students and faculty members.




International Conference on Ene

Department of Physics and Materials Science and
Technology, Noida, has successfully organized an In
Advanced Materials-2021 (ICEAM-2021) from October
was focused on cutting edge research that addressed recent
the field of energy and material science research. The conferen

to the hydrogen energy, energy storage and advanced functional

The conference witnessed 24 jam-packed and interactive sessions r

The Department is thankful to Editor-in-chief International Journal of H
Energy Storage (Willey) and International Journal of Materials Researc
kind consent to publish (after rigorous peer review) the special issue of |
journals, the process for which has already been started.

materials. This conference not only attracted the participants from every corner o
were number of participants form USA, Germany, South Korea, Turkey, Australia,
Malaysia etc. We received a total of 285 abstracts, out of which 162 abstracts were se
presentation in the conference. The participants from various reputed institutions contributed t
event with full enthusiasm. 4 best oral presentations and 4 best poster presentations were selected aft
a rigorous review and were awarded. The expert lectures were delivered by the eminent speakers in
their areas of expertise, which were very well received by the participants and audience. There were
3 plenary lectures, 17 keynote lectures, 8 special invited lectures and 8 invited lectures by eminent
speakers. The list of distinguished speakers included Prof. J.K. Johnson (Associate Director, Centre
for Computing Research, University of Pittsburgh, USA), Prof. Michael Federoff (Group Leader, Max
Planck Institute for kohlenforschung, Germany), Prof. Cenk Celik (Director, Centre of Vocational
School, Kocaeli University, Turkey), Prof. A. K. Sood (Padamshri Awardee, 11Sc Bangalore), Prof.
T.N. R Rao (Director, ARCI Hyderabad), Prof. Ashok Ganguli (Founding Director, INST-Mohali and
Chair Professor, IIT Delhi), Prof. Rangan Banerjee (Chair Professor, IIT Bombay), Prof. Y.R. Sood
(Vice-Chancellor, JIIT-Noida).
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Celebration of Birthday of

Continuing with the Jaypee Institute of Information
science of the Indian scientists on their birthdays, PMS
Indian Physicist Prof. Satyendra Nath Bose on 1st Janua
1894. It’s well known that in collaboration with Albert Eins
which paved the way for Bose Einstein Condensates. Further,
of particles: fermions and bosons. Bosons are named after B
Universe (if not more) belongs to Bose. To make the students fa
Bose a webinar was organized on 1st January 2022 at 6 PM, wh
following three presentations:

(1) “My memories of Prof. S. N. Bose” by Prof. Ajoy Ghatak, Presid
Sciences, India.

(1) “My interaction with Prof. S. N. Bose” by Prof. Jagannath Banerji, Physical
Ahmedabad.

(iif) “My interaction with bosons” by Dr. Kishore Thapliyal, Palacky University, Czec

7:52 PM | pjd-hfpx-yrf



Women In Science Lecture S

On the Eve of the 75 years of Independence, the Nati
celebrating Azadi Ka Amrit Mahotsav through different
NASTI’s science and society initiative, Delhi Chapter of the
Institute of Information Technology (JIIT, Noida) jointly or
“Women in Science Lecture Series”. All the lectures of this series
Women Scientists. The lectures were aimed to motivate young fem
and PhD programs to continue science. All the talks had two parts. |
talked lucidly about her research works and the other part remains foc
confidence among the young students that even they can do top-class scien
the society. Some practical problems that a growing scientist faces and how to ¢

discussed during the interaction sessions at the end. Details of lectures are as follo

Women In Science Lecture 1

Dr. Manju Sharma delivered the inaugural talk of the seri
19th February, 2022. Her talk was entitled “Science an
Technology for Rapid Progress of Women”. She is currently
Distinguished Women Scientist Chair of NASI (The National
Academy of Sciences, India). She is also a well-known
biologists and science administrator who has played critical
role in the development of biotechnology and related areas in

India. She has been a Past president of NASI and served as the

Secretary, DBT (Gol). For her outstanding contributions to
science, she has received the Padma Bhushan award.



In her talk, Dr. Sharma described role of women i
progress of science in India and showed that the prog
connected with the active involvement of the woma
period. Dr. Sharma also discussed about different avai
startup grants which are regularly offered by GOI for the wi
agencies like: DST, DBT, UGC, CSIR etc.

Women In Science Lecture 2

Dr. Shohini Ghose, talked abo
Quantum Journey” on 25th Febru
Senior Fellow and NSERC Chair for
Engineering is well-known for her out
quantum information and related areas. Sh
of Physics and Computer Science at Wil

University. She is also the President of the

Association of Physicists, the Co-Editor in Chief o
Canadian Journal of Physics, and the Director of the Laurie

Centre for Women in Science.

In 2017 she was elected to the Royal Society of Canada's College of New Scholars, Artists and
Scientists. Her talk included a guided tour of the strange quantum world, a stopover to explore
guantum computers and the quantum internet, and a glimpse of the quantum future. The itinerary also

included surprising lessons about science and about being a scientist.



Women In Science Lecture 3

Prof. Sharm
Professor in t
Delhi University
contribution in the
interests are analytica

for design and analysis o

Fibers and Integrated Opti
areas, she has published more

in many reputed international jou

During her talk, she covered many cutting-edge areas of Photonics with interesting
which are highly useful in the domain of Optical Communication. Total number of pa
about 40.



Faculty Corner
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The Marvel of Eddington

forces was more 0
Germans eventually
rather than their effort t
of this anti-mankind weap
Anne Haber, who was her

others condemned him for his

resistance when he was awarded t
for 1918 for the synthesis of ammo
decided to not to share the ceremony w

story will be covered in forthcoming issues

Germans didn’t win the war of course but that was the time when there was another

between Germans and English. It was more on science and with Albert Einstein in an exile

at that time, Germans were desperate to bring him back to Berlin, even though WWI was at a s
and had started to sweep across most of Europe. Max Planck did well to bring Einstein back to
University of Berlin and that was the exactly the right time for Germans to prove to the world that
they’re scientifically/technically more advanced than English (Austria-Hungary-Belgium didn’t
stand a chance anywhere) although industrial revolution was seen all over Europe.

Albert Einstein had already made great scientific impact by 1915, with his theories on

Photoelectric effect ( http://astrol.panet.utoledo.edu/~ljc/PE_eng.pdf) and special theory of

relativity; STR ( https://www.f.waseda.jp/sidoli/Einstein_Relativity.pdf ), but failure of Newton’s

ideas of gravity was something to which he was after. It simply contradicted with his second postulate
of STR about cosmic speed limit and until then gravity as a force was accounted

instantaneous. Although Germans were not too interested in his work on General Theory of

11
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Relativity (GTR), he was convinced by Max Pla
Einstein of course didn’t believe in any scientific b
nationalities). To his belief or disbelief, it was always
time and GTR experimentally, but thankfully, for all
man who could prove this new idea of the universe by hi
He was Sir Arthur Eddington (who was PhD Co-superviso
Chandra’s main supervisor (Nobel Prize in 1983) and this
newsletter for the controversies between Chandra and Eddingt
degeneracy of stars) who was a contemporary of Einstein and was
in its orbit prediction at Cambridge University aided by Royal

https://ras.ac.uk/about-the-ras ). He was regarded as the best measuring

during the second and third decade of 1900’s. After several postal exchang
clear to Einstein that there is only one way the whole idea of GTR can be prov
that if, solar eclipse of May 1919 can be imaged for positions of stars in the sky
the actual position of same stars in the sky without eclipse. That way, they could pro
bent due to the effect of gravity. There were few other conclusions from these experim
proving space-time existence

Einstein and Eddington in the Cambridge Observatory garden in 1930 (photo by Win
Eddington, courtesy Institute of Astronomy, Cambridge).

(https://arxiv.org/ftp/quant-ph/papers/0603/0603146.pdf). RAS was obviously not too keen to prove

Einstein right by spending money on this expedition, but Sir Eddington smartly convinced RAS that,
this way RAS can prove Einstein wrong and make mockery of German science (more importantly).
But, deep down Eddington also knew that Einstein was right. Eclipse recording showed gaps in
positions of stars and perhaps, this was the start of proximity between two great scientists of the
1920's and 1930’s. Einstein and Eddington became more accomplished in the mid 30's, which further
changed the perspective of humans to look at the universe and solve certain mysteries like star

luminosity, radiative transfer phenomenon, size and matter of universe which led to the foundation

12
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of modern physics as well as Astrophysics. Eddin
such as Paul Dirac, Finkelstein and others.
Sir Arthur Eddington after his 1919 solar eclipse also

Light-rays, when near the

Prof. Navendu Goswami received SERB research gra
worth 19.89 Lakhs.

Dr. Anuraj Panwar received SERB research grant of worth
32.55 Lakhs in collaboration with 1T Guwahati.

13



Recently Adde

Coherent One Way (Cow)- OK

Coherent One Way (COW) scheme for Quantum Key Di
created Quantum Cryptography Lab of the PMSE departme

ANLUM KEN DISTRI
LI ittt
Pt

telecom grade optical
km in length and this set u
to generate keys in the of rang
with QBER < 5%. This set up
used for the experimental investigat
of existing as well as new hacking
strategies and optimization of the

parameters for commercial applications.
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In-house Fabrication of Coin

Coin cells shown below are fabricated in-house.

Working coin Cell with Hydride as Anode LED glowing

LED not glowing

Working Coin Cell (having external

Coin Cell with hydride as anode
connections) with hydride as anode

without external connection
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PMSE Activities

Excellence in Research

Jaypee Institute of Information Technology, Noida obta
world for Engineering and Technology developed by Resea
for computer science research known for maintaining reliable
ranking of universities is based on the h-index and bibliometric
6th, 2021. The ranking process involved a detailed examination
from Google Scholar and Microsoft Academic Graph. For the d
Technology, over 10,875 profiles were examined. Scientists from more
affiliations were analyzed. The total sum for the h-index values for top scie
of Information Technology is 64 with a mean value for the h-index of 64.
publications for top scientists in Jaypee Institute of Information Technology is
value for publications per scientist of 131.00. Interestingly, this ranking of JIIT b
because of the contribution of the PMSE Department only as the entire score ca
contribution of the faculty members of the Department.

Source: https://research.com/university-rankings/engineering-and-technology/in

World  National University Details

<@ Jaypee Institute of
ﬂg’ ' Information Technology

907 | 32

India
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THE QUANTUM REVOLUTION
QUANTUM SUPREMACY

Recently, The National Association of Software and Se
survey through AVASANT, a Los Angeles based I¢
management consulting and delivery services. The survey ha
2022 with the title. “The Quantum Revolution in India: Betting
report showcases the current state of the market with respect to ¢
development, the collaboration ecosystem, and investment sC
opportunities for India to take the lead. It listed main players on
information related activities of JIIT have been mentioned in many pla
from the report). This all become possible because PMSE Department is p
the India’s quantum technology revolution.

Source: https://community.nasscom.in/communities/it-services/quantum-revolutic
big-quantum-supremacy

India’s quantum computing ecosystem is expanding and is expected to
continue to do so at an accelerated pace over the next 10 years

Government agendes (10 - Startups (15 -20)
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Student Corner

Mr. Rohit K
Best Poster A
terahertz surface

space interface” in [

in Terahertz Technolo
held during 09-11 Dec
Physical Laboratory, New

Drawing

by
Kathakali Mandal, PhD student
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NASI-Swarna Jayanti Puraskar

Three scholars of the PMSE department have been a
Puraskar (2021)" in the field of Physical Sciences. Awa
Sciences, India, which is the oldest science academy of |

=

THE NATIONAL ACADEMY OF
SCIENCES, INDIA

NASI- SWARNA JAYANTI PURASKAR (2021)
fas been confevied to

PRIYA MALPANI

Jaypee Institute of Information Technology, Noida for Best Paper
Presentation in the fiellf qf fPﬁysica[ Sciences through virtual mode
in the Scientific Session of 91 Annual Session of the Academy.

54}7,4}'\@
December 06, 2021 Prof. Satya Deo
Prayagraj General Secretary (H9), NASI

19



NASI- SWARNA JAYANTI PURASKAR (2021)
fas been confevied to

ARINDAM DUTTA

Junior Research Fellow, Department of Physics, Jaypee Institute of ll'
Information Technology, Noida for Best Paper Presentation in the field ”
of Physical Sciences through virtual mode in the Scientific

Session of 91" Annual Session of the ﬁlcacfemy.

S5l 0 BD<a
December 06, 2021 Prof. Satya Deo
Prayagraj General Secretary (HQ), NASI

T
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ONAL ACADEMY OF
SCIENCES, INDIA

NASI- SWARNA JAYANTI PURASKAR (2021)
fas been canfevied to

NIKHITHA NUNAVATH

Junior Research Fellow, Department of Physics, Jaypee Institute of
Information Technology, Noida for Best Paper Presentation in the field
of Physical Sciences through virtual mode in the Scientific
Session of 91" Annual Session of the Academy.

Saly oDy
December 06, 2021 Prof. Satya Deo
Prayagraj General Secretary (H9), NAST

21
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PMSE Journal Club

The department has started a new activity in the form
and Post-docs can share their excitements about some
motivation is to enhance the interaction among current rese

an environment for free exchange of ideas.

Doctoral
project of the
research

foundational issue

mechanics, quantum in
quantum cryptography. Hi

focused on an interesting para

Schrodinger's cat paradox quantum mechanics -,

|W) = |Cat Alive)|Not Decayed Atom) + |Cat Dead)|Decayed Atom) . . .
“Wigner’s friend paradox” and it was

delivered in a popular manner. The

h talk was very well received by the
\ audience with around 20 research

o | scholars and many faculty members

B A attending it.
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Alumni Corner

The PMSE Department has established a lecture series
speaker. The aim is to keep a close connection with the alu

present and past students. The series is extremely successful

First JIIT PMSE Alumni Talk

First talk of this series w
Mishra on 25th July 2021 from
Dr. Kuldeep Mishra is working a
in Department of Physics and Mate
University, Anoopshahr, Bulandshahr,
that he did PhD form the PMSE Dep
supervision of Prof. D K Rai.

His talk was aligned primarily on Micro/nano-size ceramic fillers dispersed polymer electro
systems for electrochemical applications. In last decade, polymer-based electrolyte systems have
gained tremendous attention for battery applications. Various polymer electrolytes have been
proposed for different battery chemistries based on lithium, sodium and magnesium. Due to high
flexibility and shape versatility, these electrolytes appear promising in flexible and wearable
electronics. Nevertheless, low ion conductivity, poor cation transport number, narrow electrochemical
stability window and poor mechanical and thermal properties of polymer electrolyte are still the main
challenges. In order to deal with these issues, the dispersion of micro/nano-size ceramic fillers in the
polymer electrolyte is one of the most promising approach. Role of ceramic fillers in the enhancement

of electrochemical properties of polymer electrolytes was presented.

24



He also discussed the strategies to prepare high pe
different types of ceramic fillers including active and pz
reported proto-type batteries and supercapacitors utiliz
research group was also discussed. Talk was delivered
Academic and Research Prof. D K Rai, JIIT Noida, all Profe

It was attended by more than 45 participants including a good

ST 14 ﬁ GPS Map Camera

Noida, Uttar Pradesh India
MANDIR, JAYPEE INSTITUTE OF INFORMATION TECHNOLOGY, A Block,
Block A, Industrial Area, Sector 62, Noida, Uttar Pradesh 201309, India

| Lat 28.629876°

I Long 77.372136°
Google 23/12/21 03:59 PM

Rani Ramaarh Rd
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Second JIIT PMSE Alumni Talk

Second JII
Prateek Varsh
Presently, Dr. Pr

o Fon ’ fellow in Institut
al Gujrat. His talk was a
— in terahertz radiation e
—_— THz radiation generation s
& i as a nonlinear broken medi
V threshold. Out of various sche

interaction, THz radiation genera
lasers of different frequencies and wa
has shown tremendous potential in te

tunability, efficiency and directionality.

Out of various schemes based on laser plasma interaction, THz radiation generation by beatin
lasers of different frequencies and wave numbers in plasmas has shown tremendous potential in t
of amplitude, tunability, efficiency and directionality. Laser with plane, Gaussian, super-Gaussian,
spatial triangular and cosh-Gaussian spatial profiles (envelopes) were utilized to generate efficient
THz radiation. Plasma density ripples with different types of plasma (semiconductor, cluster plasma
and nanoparticle plasma) were proposed to introduce extra momentum (in propagation direction) to
achieve exact phase matching condition for maximum energy transfer between nonlinear
ponderomotive force (at difference frequency) and nonlinear current which is responsible for the
excitation of THz radiation. A transverse static magnetic field was introduced to improve the
tunability and directionality of excited THz radiation. He had developed analytical models for efficient
THz generation and tunability using the mechanism listed above where he demonstrated enhancement

in THz amplitude and efficiency.

26



'eople

AMIT VERMA

s S B H @ £ £ # O

POOODPA600O;

4:15 PM | PMSE Alumni Webinar - 2

Dr. Prateek Varshney also received Emerging Scientist Award for his presentation
field generation by laser beating in semiconductor plasma” in Virtual National Confe
Science and Applications (PSA-2021)” organized by Department of Physics Sarda
National Institute of Technology Surat from 20 -21 December 2021.

Third JIIT PMSE Alumni Talk

On 11" Feb 2022, Dr. Abhishek Shukla (formerly Post-Doc
at JIIT) delivered a talk cum interaction session on possible
collaboration with European Industries and also talked
about his own research related to quantum technologies.
Currently, he is working as a postdoctoral researcher at

Imec, University of Hasselt, Belgium.
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Dr. Abhishek Shukla has experience and skilled in
and Science. He has experimental expertise in hé
information and computation. He did his PhD from
(including JIIT, University of Science and Technology o
imec). Dr. Shukla talked about his own research related to
R&D activities.
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Forth JIIT PMSE Alumni Talk

Forth JIIT PMSE alumni talk was delivered Dr. Deepti Maikhuri on 23rd Feb 2022 in online mode.
Presently, Dr. Deepti Maikhuri is working as an Assistant Professor in Department of Physics, Manav
Rachna University, Faridabad. She delivered a nice talk on her recent findings. Here talk was entitled,

“Graphene sheet with periodic vacancy: A first principles study”.

28



A comprehensive first-principles study of the elet
vacancy was presented. She discussed the structu
graphene sheet with periodic vacancy that possess 48 C
on density functional theory was shown to predict t
properties of graphene sheet. Results showed by her estab
manipulation of band gap & could be utilized to tailor the el
also shown that, the graphene sheet with periodic vacancy is no
were exciting and led to many questions and the talk was ended

many of the about 40 participants who were present in the talk.

o
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Department of Physics AKANKSHA VE... REETA SINGH 2...
School of Applied Science v
Manav Rachna University 3 % %
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8 others
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