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From Convener’s Desk

Welcome Message

I am extremely proud to share that an international e-conference on Physics-2021 is going to be
jointly organized by Department of Physics, University of Dhaka (DU), Bangladesh Physical Society
(BPS) and Frontiers of Physics (FOP), USA from 5% to 7™ February, 2021 using the online platform
Zoom.

The Physics Department is one of the founding departments of the University of Dhaka which began
its long and glorious journey in 1921. Prof. S.N. Bose worked as a teacher in this department and
proposed the world-famous Bose-Einstein statistics. Since its establishment, it has significantly
contributed to the development of physics. On the other hand, BPS, a nonprofit membership
organization, is working to disseminate that knowledge of physics through its outstanding research
journal (Bangladesh Journal of Physics), scientific meetings, outreach programs, advocacy, and
international activities. Recently, FOP has extended its hand to popularize physics education among
the students and young scientists of Bangladesh.

I am very excited to inform you that the keynote speaker, Prof. Eric A. Cornell, Nobel Laureate in
Physics 2001, will deliver his speech on ‘A Century of Bose Statistics, Including a Quarter-Century
of Bose-Einstein Condensation’. Along with the keynote speech, this e-conference includes three
plenary sessions and a US-Bangladesh education collaboration program which, I believe, will be a
great opportunity for the young scientists and collaborators who want to pursue their study and
research in the USA. Due to the pandemic situation, this conference is limited to the plenary sessions
only.

This conference will focus on the various aspects of physics from physics of nanoparticles to astro-
physics, for example, 100 years of Bose-FEinstein statistics, topological matters, thermoelectricity,
black holes etc. I hope the participants will enjoy the physics of the mentioned topics a lot which will
enrich their knowledge in related research.

I would like to take this opportunity to thank the Honorable Minister of MoE, Vice-Chancellor of
DU, US Ambassador, National and International speakers, Delegates, Members of the organizing
committee (DU, BPS and FOP), Members of the sub-committee for their dedication and hard work
for making such an excellent scientific program successful. I believe that acquired output from this
conference will positively contribute to the development of basic and applied sciences in both the
local and international arena.

Prof. Dr. Mesbahuddin Ahmed
Convener, Organizing Committee
International e-Conference on Physics -2021
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Message from the Frontiers of Physics: Prof. Sultana N. Nahar and Dr. Charles W.
Clark, USA

Dear Fellow Physicists and students,

Assalamu alaikum, Adab,

We are honored to be part of you and to organize the e-Conference on Physics 2021 in partnership with

Bangladesh Physical Society (BPS) and University of Dhaka during Feb 5-7, 2021. We founded the

Frontiers of Physics (FOP) in 2019 with the goal to establish a collaborative program between the US

and Bangladeshi Scientists for advancing science and education in Bangladesh in partnership with the

Department of Physics of University of Dhaka and Bangladesh Physical Society. Objectives of FOP are:

1) Exposure of physics research and education in Bangladesh and in the USA through conferences, ii)

Collaboration in research projects through training and exchange programs, iii) Guidance with

information to students for Ph.D. admission in US universities, iv) Possible introduction of student

scholarships in Physics.

We planned initiation of the program through a high prole conference of FOP which would include a

Nobel laureate Dr. Eric Cornell. However due to COVID-19 pandemic, the conference has been made

virtual and shorted to 4-hours a day. We expect for a full-edge in-person conference in Dhaka in 2022.

We believe:

e Knowledge is a necessity for life and was made incumbent on both men and women by Prophet
Muhammad. Without knowledge we are powerless. Physics which explains the underlying science in
our everyday life is also called the "Queen" of science. Its wide applications range from medical
treatment to climate change to space explorations and many others.

e The more we know the universe, the nature, the human functions, living beings, the more beauty we
see, the more power and control we achieve to solve problems, and make advances for humanity.

e In the field of knowledge there is no space for differences in cultures, personal feelings, opinions,
believes. As we believe, Allah has created everyone and gives knowledge regardless of any
difference.

e Be part of organizations, such as Bangladesh Physical Society, American Physical Society, for
intellectual and professional growth.

e Create a CV of your educational involvements and revise it as you achieve more.

e Itis our duty to reach out to others outside physics and explain what Physics is and help and welcome
others to join us.

We as part of FOP aim to build strong and long-lasting partnership with Bangladesh Physical Society and

University of Dhaka, and engage in activities in Physics research and education for

advances in humanity.

Kby g

The Ohio State University National institute for Standards and
USA Technology, USA
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U.S. Ambassador Earl R. Miller’s Remarks

As-salaamu alaikum. Good evening depending where you are in the world.
Vice Chancellor Dr. Md. Akhtaruzzaman, Honorable Minister Dr. Dipu Moni,
Distinguished guests,

It is an honor to be with you for this International e-Conference on Physics.
Over the next three days, accomplished speakers from Bangladesh and the United States — including 2001
American Nobel Laureate Eric Cornell — will lead discussions we hope pave the way for future scientific
collaborations between the United States and Bangladesh. Many thanks to Dhaka University, Bangladesh
Physical Society, and Frontiers of Physics for organizing this conference, and all participants. I salute all of
you — the brilliant, dedicated scientists, researchers, and innovators leading the unending quest for greater
scientific discovery in the 21st century and finding solutions to the world’s most pressing challenges.

Today, we gather in celebration of scientific collaboration and in the virtual shadow of great collaborations
right here in Dhaka. During its first hundred years, Dhaka University was part of some remarkable
partnerships — including the work between Satyendra Nath Bose and Albert Einstein which continues to shape
the way we understand physics and the world. Their research collaboration predicted something unique about
atoms at temperatures nearing absolute zero. In fact, American Nobel Laureate Eric Cornell and his colleagues
proved this theory, which led to creation of the world’s first Bose-Einstein condensate in 1995, and the field
of ultra-cold atoms.

As Bangladesh approaches the 50th anniversary of its independence, there’s no better time to recognize the
power of young minds to solve global challenges and shape the future of our increasingly interconnected world
through scientific research. Honorable Minister Moni, I look forward to our two great nations working even
closer in the next 50 years by increasing collaboration between U.S. and Bangladeshi educational institutions.
The United States is committed to providing opportunities to prepare young people to become tomorrow’s
leaders. We are encouraging Bangladeshi girls to pursue careers in the STEM field; funding scholarships and
exchange opportunities so talented Bangladeshi students and scholars can study and conduct research in the
United States; supporting online learning and skill development for thousands of teachers with access to
Massive Open Online Courses, or MOOCSs, and other training programs. The United States is privileged and
proud to invest in Bangladesh’s future.

Last year, over 8800 Bangladeshi students studied in the United States, an all-time high for Bangladesh. Over
75% were pursuing degrees in the Science, Technology, Engineering, and Mathematics fields — many with
partial or full funding. In fact, the Vice Chancellor is a Boston University Fulbright alumnus. And the
Honorable Minister of Education, Bangladesh’s and South Asia’s first woman Foreign Minister, earned a
Master’s Degree in Public Health from John Hopkins University and also studied at Harvard.

And as we prepare to celebrate the International Day of Women and Girls in Science on February 11, I want
to emphasize the significant contributions Bangladeshi women are making in advancing scientific research
and discovery. Last year, 29-year-old Dhaka-born astrophysicist Dr. Tonima Tasnim Ananna — a postdoctoral
researcher at Dartmouth College — was selected by Science News, an award-winning American science
magazine, as one of ten young scientists to watch for her work developing X-ray telescope technology to better
understand black holes. Her story reminds me of the inspiring words of Mae Carol Jemison, American
engineer, physician, and NASA astronaut who was the first Black woman to travel in space. I share her words
as the United States celebrates Black History Month and honors the indispensable incalculable contributions
of Black Americans to the journey and story of America. For our students and scholars, young and not so
young, Jemison said, “Don’t let anyone rob you of your imagination, your creativity, or your curiosity. It’s
your place in the world; it’s your life. Go on and do all you can with it and make it the life you want to live.”

The COVID-19 pandemic reminds us of how truly interdependent we are on this wonderous vulnerable planet
we are so privileged to share and responsible to protect. Your advancement of the science and knowledge to
do so makes you frontline heroes, too. I admire you, salute you and we are all in your debt.

Thank you. Onek dhonnobad.

5|Page



I@HCES ANGTS SN S, eTIeas T&<)

S-S SAZFH | FFE &S ], ST ROIF (T I S|

TG . (318 SAORFCEI, FA~1 Tl ©ig fs] 3,

TS Sfofg,

ARSI 93 ABGIOP 3-ATTAC SAFAFICHI A ARFCS (AT S e e @5 F4z)

SN S T 403 SIS @3 ATHA 200 FAE SCARFH (HIIET [GRT AR FCAA-7Z AT S TG ACET T IS ST
(g (A, T TGO S ST e J@H1g 99 LA T SRS KB ARCASTT 542 790 201 93 AT SACASCA
Gy BT RgfRmyieTs), Jiestions! fefSreter GTTah @ FFoTn o RFers-(F @32 7eet S RePIRICE G-I Grii3 | S SR FeeT e
TG GIIZ — (I o2t Real, sitaass, @92 TBRE — TRT G IS0 (IS~ SfFIR 8 R AR v 1S BTG @ Tens
ST YOS (TS SN RPN (T TR |

Sy, S B G2, BTN, Reepiee® sReifarel @ SNme Sl @wg=f Seimiity SHAi==s &) (SHeT2c=y Je) Sipife
GHiqe 2R BT ARG @3 22 *o =37 smEfReeH 8 e @R CRg SINmE $=ET Cofte SRIRoSItd SRMi (FC batl
SO ] 8 BRI SBPHIRC NHFH SLAMIGITE FIGHZ FCIFD G FICG SN ZCACRI SIS (([PA-SN27513)
C ST AT 2T PRI SHATGIR A FICF Sty (57 G196l o FCACR) ISy 0 F, SCAR A (1T R @fsi<s Fewiet
3 OIS TP 92 ©GH AT FCACRA, [ FCET SdSE AT R SN (IP-NZPBI2 FACTLHG G2 So-Ret 21 (5 (ol 1 TS
QAR

LGN T TR o™ YR SHAIP P ANCEZ, (373 ANCH NG ST S (AR BIICHAG ST AL FICS @ FAILANSIE
B8 RO SIS oI Ol T T RO (AR (8 IS ST GHCHT SIC AT S 209 ST | A7 73 A,
S ST FAf2 JSHIE 6 AR Rw] AfSHNG TR ST ¢o IR0 NS0 T4y FRCIe! o T AT TSI ey FC|
FET TSHIE ST IR SN (! RO T THR S{TAGTIT FC! R 775 FAC0 2l oo | ST AN IR GHN
(STEM-Riee, &3, ATt @ sifefo) (g o111 10 Geies SIS iy, Jfeq oy afket fve @ () R sy s it
e FArwidt @ A (RrFifn)-(re JERIE SR @ 9IIRel TR 0! IR v, IPTS s wiwenzsy (i @ Swpay efférset
TR SRIC T2 R Gely S ST T (4T 6 TS| GoCe] ST IR JSHG AN SIS Gy RIS FCS
IR TS @ 9RS|

S 29 b roo 8 (M IRETHN FrwiS JSICE SR FCRAC, Al AR RAFIFITR JSHIE SRR (T FIPIER FCH 14|
S MK A% 998 (3 el 2Rfe, AT @ 2o KA Gl S way S S0z, G2 SIS S el ¢ 36 ez
Sy FICw, TG fNTere AEE T2t Rl RETE [@Pb R ATsres| O3 T Frssa, Areaor @ wfee aReR 22w
A AT TR, (AP & 291557 RARATITH (A GFICEy FIorpred [BfE TG Fares, @2 SES ATEre|

932 I 3 (T ST (T T SR SIS SMelT 3 AT (RSl 5O a1 @ I [ame Sresifow M) Srasi
ST 2O G2 Y208, SAfE KRG STt @ SRFICH AR TR @3g=) SRR I (SRS STae FCS bi3) oIS 27
TIEATY FCACES GG (APTCEAIT SITTR AT LGS 85 T2 A (GIfOREEN T, ST SPFTS SejT 38 5130 S
SIETSIE SN0 @ JACO IHF (BTt eyfer (ofia &y RH el SR [esi AR 772757 HEerad Ruad Ol i o Reaiaig
SIeTRTRI B FC NCACRA| O (T, SIe1) 915 SHCF SCHF I 2T, B 8 AR FCSIHIRN AT BT CGfSPIC Sl eTe
@ (A S N PO (0, RN TP I 2123 et 1901 S 1< =2FG W1g SHaisic @3 e Sifs Sz afica ver
FI SCHEPINCAS SRR S SRMICAT &ifS T (AR O (C&FE) Tl (12 SRS T SIPAFITE AN GUeT KR0S B12) SNHI
P @ ARG, ©% @ T TN STHCHT (TN JCEARCE, "FIGC COTH ST, (AR ey, [Fe1 (O (G2 (FCS WS
fre a1 BT ARIFACS SR SN, GBE (SR Gikw| GRC T8 @12 afl e At ey At oAt 992 (O BISIE ST FE SR 10
Cole"

(PIET-55 TR SATHCP RATETSI R0 AT 92 ARIACS S PSB! AT S SN el el SR A0, (I
SR T M0 R4S Ol FC S AR 992 01 Gy 11| G2 SIS Sl @ el SARIHE SalafOyeTe e S
TN TS I QEICR| S AR 251 8 SRS Gi1fog 932 ST F1Z SA}CAL FICZ 2N

T 3| S G

6|Page



Message from Secretary of the Organizing Committee

On behalf of the Organizing Committee, I have the honor and pleasure to welcome all of you in the
International e-Conference on Physics jointly organized by Bangladesh Physical Society, University of
Dhaka and Frontiers of Physics (USA) to be held on 5-7 February 2021.

Bangladesh Physical Society is an association of scientists, engineers and professionals working in the
field of Physical Sciences. The theme of the conference is focused on the research, development, and
educational collaboration of US-Bangladesh, which would be helpful for implementing our vision 2041
for a socio-economically developed digital Bangladesh.

Dhaka University and Frontiers of Physics of US have extended their hand of cooperation. Sincere
gratitude and thanks to everyone. It would not have been possible to organize today's conference without
your cooperation, advice and motivation. We are sincerely grateful to the teachers, students, researchers
and all the participants from various universities and research institutes. They are the centerpiece of this
conference.

The Honorable Chief Guest of Inaugural Ceremony of International e-Conference of Physics 2021
organized by Bangladesh Physical Society is Dr. Dipu Moni, Hon'ble Minister, Ministry of Education,
Government of the People's Republic of Bangladesh. Despite many engagements, the Hon'ble Education
Minister has given her precious time today to encourage all of us, to which we are very grateful. We
believe that his efforts will open new avenues in higher education and research in physics in Bangladesh.

The presence of our Guests of Honor in the Inaugural ceremony Prof. Md. Akhtaruzzaman, Vice-
Chancellor, University of Dhaka, Bangladesh and Earl R. Miller, U.S. Ambassador to the People’s
Republic of Bangladesh has made the program festive.

The special guests of our Conference are Dr. Charles W. Clark, Fellow, National Institute of Standards
and Technology, USA and Prof. Sultana N. Nahar, APS Fellow, Department of Astronomy, The Ohio
State University, USA. Their presence has made our event ornamental. The confidence and passion for
their work and knowledge will undoubtedly encourage researchers to innovate.

The invited talks in each technical session on the current developments will be delivered by the
distinguished academician and scientists from the different corners of the world. Researchers from all
corners of the world are heartily expected to participate in the Conference.

Thanks, extended to the members of organizing committee, technical committee, advisory committee and
other committee members for their outstanding contribution to organize the three days long international
conference. Appreciation also goes to the sponsored partners for their enormous support. Special thanks
to honorable Chief Guest and Special guest for their kind attendance on the program to make it successful
one.

Dr. Mohammed Nazrul Islam Khan
Secretary, Organizing Committee
International e-Conference on Physics -2021

7|Page



International e-Conference on Physics -2021

Date: 5 — 7 February 2021 (Friday to Sunday)
Time: 19:00 to 23:00 (Bangladesh Standard Time, BST)
Venue: Zoom Online Platform

Conference Programme

Day 1
Friday, 5" February 2021, 19:00 — 23:00 BST

Session I: Inauguration, 1900 — 20:10
Venue (Virtual): Zoom Link:

1900-1910

Welcome Address: Prof. Mesbahuddin Ahmed, President, Bangladesh Physical Society

1910-1935

Address by the Special Guests:
Dr. Charles W. Clark, NIST Fellow, National Institute of Standards and Technology, USA
Prof. Sultana N. Nahar, APS Fellow, Department of Astronomy, The Ohio State University, USA

1935-1955

Address by the Guests of Honor:
Prof. Md. Akhtaruzzaman, Vice-Chancellor, University of Dhaka, Bangladesh
His Excellency Earl R. Miller, U.S. Ambassador to the People’s Republic of Bangladesh

1955-2005

Address by the Chief Guest: Dr. Dipu Moni, MP, Honorable Minister, Ministry of Education,
People’s Republic of Bangladesh

2005-2010

Vote of Thanks: Dr. Md. Nazrul Islam Khan, BPS Secretary, Bangladesh Atomic Energy Commission

Session Il: Plenary Lectures

Venue (Virtual): Zoom Link:

Session Chair: Prof. Mesbahuddin Ahmed, President, Bangladesh Physical Society

Session Co-Chair: Dr. A. K. M. Abdul Hakim, Department of Glass & Ceramic Engineering, BUET

2015-2100

Prof. M. Zahid Hasan, Eugene Higgins Professor of Physics, Princeton University, USA
Title: Topological Quantum Matter

2100-2145

Prof. Khandker A. Muttalib, APS Fellow, Department of Physics, University of Florida, USA
Title: Progress in thermoelectricity: Green energy for future?

2145-2300

Prof. Eric A. Cornell, Nobel Laureate in Physics 2001, JILA, University of Colorado, USA
Title: A Century of Bose Statistics, Including a Quarter-Century of Bose-Einstein Condensation

Day 2
Saturday, 6" February 2021, 19:00 — 23:00 BST

Session lll: Plenary Lectures (each lecture: 25 min, presentation & 5 min, Q&A)

Venue (Virtual): Zoom Link:

Session Chair: Prof. A. B. M. Obaidul Islam, Chairman, Department of Physics, University of Dhaka
Session Co-Chair: Prof. Suranjan Kumar Das, Department of Physics, Jagannath University

1900-1930

Dr. Syed Mohammod Hossain, Planning & Development, Bangladesh Atomic Energy Commission
Title: The Role of BAEC for the Development of Nuclear Infrastructure and related Workforce
in Bangladesh

1930-2000

Prof. Anil K. Pradhan, APS Fellow, Department of Astronomy, The Ohio State University, USA
Title: Spectroscopic modeling of stellar-exoplanetary systems
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2000-2030

Prof. G. M. Bhuiyan, AvH Fellow, Department of Theoretical Physics, University of Dhaka, Bangladesh
Title: Segregation and Critical Behavior of Liquid Binary Alloys

2030-2115

Dr. Charles W. Clark, NIST Fellow, National Institute of Standards and Technology, USA
Title: The Quantum Neutron

2115-2145

Prof. K Siddique-e-Rabbani, Department of Biomedical Physics & Technology, University of Dhaka
Title: Focused Impedance Method (FIM), an innovation of Dhaka University with potential
applications in Biomedical Physics and beyond

2145-2230

Prof. Sultana N. Nahar, APS Fellow, Department of Astronomy, The Ohio State University, USA
Title: Gravitational waves, merger of neutron stars, black holes, and heavy elements

2230-2300

Prof. Mohammad Idrish Miah, Department of Physics, CU, Honorary Prof., Griffith University
Title: Multiphoton spin generation and detection in semiconductors: Theory and experiment

Day 3
Sunday, 7" February 2021, 19:00 — 23:00 BST

Session VI: Plenary Lectures (each lecture: 25 min, presentation & 5 min, Q&A)

Venue (Virtual): Zoom Link:

Session Chair: Prof. Sultana N. Nahar, APS Fellow, Department of Astronomy, The Ohio State University, USA
Session Co-Chair: Prof. Ishtiaque M. Syed, Department of Physics, University of Dhaka

1900-1930

Dr. A. K. M. Abdul Hakim, BPS Fellow, Department of Glass & Ceramic Engineering, BUET
Title: Size Dependent Properties of Nanostructured Materials

1930-2000

Prof. Sheikh A. Akbar, Electrochemical Society Fellow, Dept. of MSE, The Ohio State University, USA
Title: Ceramic Nano-heterostructures by Materials Design: Platforms for Sensing and
Biomedical Applications

2000-2030

Prof. A. A. Mamun, AvH Fellow, Department of Physics, Jahangirnagar University, Bangladesh
Title: Nucleus-Acoustic Waves in Degenerate Quantum Plasmas

2030-2100

Prof. Saleh Hasan Naqib, BAS Fellow, Department of Physics, University of Rajshahi, Bangladesh
Title: Pseudogap in hole doped cuprates: Role of the other gap in copper oxide high-Tc
superconductors

Session V: US-Bangladesh Education Collaboration Programme

2100-2230

Mr. Muhammed Sohel Igbal, Director, EducationUSA Public Affairs Section, U.S. Embassy, Dhaka
Title: Study in the US: Guidelines and Scopes

Dr. Charles W. Clark, NIST Fellow, National Institute of Standards and Technology, USA

Title: US and Bangladesh collaboration

Prof. Sultana N. Nahar, APS Fellow, Department of Astronomy, The Ohio State University, USA
Title: Tips for admission in US universities

Valedictorian Session
Venue (Virtual): Zoom Link:

2230-2300

Chair: Prof. Mesbahuddin Ahmed, Convener, Organizing Committee
Vote of Thanks: Dr. Mohammed Nazrul Islam Khan, Secretary, Organizing Committee
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Topological Quantum Matter
M. Zahid Hasan

Princeton University, USA
Email: mzhasan@Princeton.EDU

Abstract

Electrons organize in ways to give rise to distinct phases of matter such as insulators, metals, magnets
or superfluid or superconductors (Bose condensates). In the last ten years or so, it has become
increasingly clear that in addition to the symmetry-based classification of matter, topological
consideration of wavefunctions plays a key role in determining distinct or new quantum phases of
matter [see, for an introduction, Hasan & Kane, Reviews of Modern Physics 82, 3045 (2010)]. In
this talk, I briefly introduce these new topological concepts in the context of their experimental
realizations in quantum matter. As examples, I present how tuning a topological insulator whose
surface hosts an unpaired Dirac fermion can give rise to topological (Bose condensate)
superconductors with helical Cooper pairing leading to novel Majorana (particles that are their own
antiparticles) platforms, Weyl fermion (massless charged fermions unlike photons) semimetals with
“fractional” Fermi surfaces, and strongly correlated magnetic or superconducting states of matter.
These “topological quantum matter” harbor novel and unprecedented properties that may lead to the
development of next generation quantum technologies, fault-tolerant qubit-based quantum computers
in the longer run.

Progress in thermoelectricity: Green energy for future?

K.A. Muttalib
University of Florida, USA
Email: muttalib@phys.ufl.edu

Abstract

About 75% of energy generated by a car-engine is lost as waste heat. A thermoelectric device can
generate electricity from a temperature difference, and therefore can convert part of the waste heat
back to usable electricity. In principle, thermoelectricity can be a simple source of abundant green
energy. However, currently available devices are very inefficient, and therefore not cost-effective. In
this talk I will discuss some novel ideas to increase the efficiency as well as the power output that
can make thermoelectric devices industrially competitive.
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A Century of Bose Statistics and a Quarter-Century of Bose-Einstein
Condensation

Eric Cornell
JILA, University of Colorado, USA
Email: cornell@jila.colorado.edu

Abstract

As a gas becomes colder and colder, one will find it increasingly difficult to distinguish any one gas
atom from its neighbor. A century ago, Bose realized that this property of “indistinguishability” could
have profound physical consequences. Einstein further predicted that at temperatures close to
absolute zero, a very strange thing can happen to a gas. This “very strange thing”, called Bose-
Einstein condensation, was finally observed in a lab some 75 years later in 1995. In the 25 years
since then, Bose-Einstein condensation has been the subject of many intriguing experiments.

The Role of BAEC for the Development of Nuclear Infrastructure and

related Workforce in Bangladesh

Syed Mohammod Hossain
Planning & Development Division, Bangladesh Atomic Energy Commission, E-12/A, Agargaon,
Sher-e-Bangla Nagar, Dhaka-1207, Bangladesh
Email: syed9495@yahoo.com

Abstract

Bangladesh Atomic Energy Commission (BAEC) is the competent authority to deal with nuclear
science, technology, and applications. Being firmly committed to achieve sustainable development
goals (SDGs) through the peaceful uses of Atomic Energy, BAEC conducts various programs in the
thematic sectors of Physical Sciences, Biological Sciences, Nuclear Engineering, Medical
Applications and Nuclear Power, etc. In these sectors BAEC has developed a pool of research
infrastructure and human capital through years of cumulative efforts. The achievement of self-
reliance and sustainability of these programs relies heavily on a specialized and highly trained
workforce. BAEC considers the following components for human resource development and
management: education and outreach, training, nuclear knowledge management with sharing,
networking, and public acceptance. In case of education, the strategy of BAEC is to develop nuclear
aware people, nuclearize people and nuclear people. Various programs/initiatives have already been
taken to develop these three categories of people. For capacity building of nuclear professionals,
various training programs have been initiated in cooperation with national and international strategic
partners. The presentation focuses on the contribution of BAEC for the development of nuclear
infrastructure and related workforce in the country as well as how it provides the useful window to
other organizations/institutions to use these national facilities and expertise.
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Spectroscopic modeling of stellar-exoplanetary systems

Anil K Pradhan
Department of Astronomy, The Ohio State University, USA
Email: pradhan. 1 (@osu.edu

Abstract

Cool Sun-type stellar types are expected to host extra-solar planets. Following detection of large
numbers of exoplanets by space-based observatories, the next major step in space-based astrophysics
is detailed spectral analysis and modeling of star-planet systems. That would be one of the primary
objectives of the upcoming James Webb Space Telescope (JWST), with wavelength range in the
optical to mid-IR from 0.6-28 microns. Therein lie several strong lines of atomic ions of elements,
including biosignatures of DNA-based lifeforms, such as C, N, O, P and S, and heavy metallic lines
of Ti, Fe, etc. from "hot jupiters". We are carrying out atomic calculations using the powerful and
accurate Breit-Pauli R-Matrix method for all physical processes responsible for spectral formation:
photoionization, electron impact excitation and recombination, transition probabilities, and
continuum UV opacities needed to accurately determine host-star radiation fields. Monte Carlo
spectral simulations of exoplanetary atmospheres irradiated by cool star radiation fields are planned
to use the general-purpose code. GEANT4, with new and existing atomic/molecular data. We plan
to focus on phosphorus, a binding element of DNA, and possible detection in planetary atmospheres.

Segregation and Critical Behaviour of Liquid Binary Alloys

G. M. Bhuiyan
Department of Theoretical Physics, University of Dhaka
E-mail: gbhuiyan@du.ac.bd

Abstract

Recently, the microscopic description in the study of segregating properties and relevant critical
behaviour of liquid metallic binary alloys has gained renewed scientific and technological interests.
Especially, in understanding the basic mechanisms, from the point of interionic interaction, and how
and why segregation in some metallic alloys takes place at and under certain thermodynamic state
specified by temperature and pressure. Here the calculations for these properties are performed by
combining electronic theory of metal, statistical mechanics and the perturbative approach. The
necessary reference system in the perturbation theory is described by the hard sphere liquids that is
well tested for simple liquid metals and their alloys. The static effects such as the energy of mixing,
enthalpy of mixing and entropy of mixing describe the magnitudes of the critical concentration and
critical temperature well but the critical exponents follow mean field theory. On the other hand the
atomic transport properties, in particular, the shear viscosity shows a power law behaviour near
critical point of segregation with a critical exponent of 1.08 which apparently indicates that the phase
separation due to segregation belongs to a different universality class.
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The Quantum Neutron

Charles W. Clark
Joint Quantum Institute, National Institute of Standards and Technology (NIST) and the University
of Maryland, USA
Email: charles.winthrop.clark@gmail.com

Abstract

The neutron is the only electrically-neutral isotope among the ~ 4,000 members of the Table of the
Nuclides. Neutrons thus have a unique ability to travel easily through matter, even at the lowest
kinetic energies at which they have been produced (a few hundred nanoelectronvolts). This enables
a number of useful applications, such as imaging structures within dense materials, and fundamental
scientific capabilities like tests of quantum entanglement, coherence restoration in quantum
information, and matter-wave optics. Breakthroughs in both fundmental and applied neutron science
were made by my friend and colleague, Muhammad Arif (Madaripur, Bangladesh, January 24, 1954
- Frederick, Maryland, USA, November 27, 2018) during his 30-year career at the National Institute
of Standards and Technology (NIST). I will report on recent developments in neutron interferometry,
imaging and detection.

Focused Impedance Method (FIM), an innovation of Dhaka University with

potential applications in Biomedical Physics and beyond

K Siddique-e-Rabbani
Department of Biomedical Physics & Technology, University of Dhaka

Abstract

That a relationship exists between electricity and the animal body has been known since the famous
experiment of Galvani in 1791. Subsequently it has been discovered that all living cells have
electrical properties and that this may be utilized for different investigations of the human body,
which is essentially a volume conductor. In attaching electrodes to the human body, contact
potentials develop which tend to mask bulk impedance. To eliminate this contact impedance, a
four-electrode or tetra-polar impedance measurement (TPIM) system was used in which an
alternating current is passed through two electrodes and the potential developed across the other
two is measured giving a ‘transfer impedance’. However, current lines inside a human body bend
around objects with different conductivities, which limited the application of TPIM severely. A
significant breakthrough occurred through the innovation of Electrical Impedance Tomography (EIT)
in 1980s by a group in the UK and its later developments in which many electrodes are used to
obtain 2D or 3D impedance images of a volume conductor. However, it is difficult to maintain good
contacts for all electrodes, and the analyses are very complex. Therefore, EIT has not yet made any
significant impact in any real life application. Here, a very important ‘bridge innovation’ came from

13| Page


mailto:charles.winthrop.clark@gmail.com

the present author from the University of Dhaka, which he named ‘Focused Impedance Method
(FIM)” in 1994. FIM can localize a target region within the body using only 8, 6 or 4 electrodes
respectively. His team at Dhaka has shown viable applications of FIM in the study of stomach, lungs,
and any small region through suitable placement of electrodes. The team also developed an
extension of this method which the author named ‘Pigeon Hole Imaging (PHI)’. They also showed
potential of FIM or PHI in breast tumour characterization, to determine whether the tumour is
malignant or not, using measurements at different frequencies, and also developed a technique to
measure transcutaneous fat thickness. The development work is continuing and the team has
already published many papers and have written two book chapters on FIM through invitation.
Recently, several groups in the advanced countries of the world have taken up FIM to develop
techniques for detecting glaucoma of eye, to detect arteries and veins, to measure bladder
emptying, etc. Being a very low cost and simple method, it has the promise of bringing low cost
medical devices for different investigations to the affordability of low and medium income
countries. FIM may also have important application in geology, oceanography, and various other
disciplines.

Gravitational waves, merger of neutron stars, black holes, and heavy

elements

Sultana N. Nahar
Department of Astronomy, The Ohio State University, Ohio, USA
Email: nahar.l@osu.edu

Abstract

With the recent detection of gravitational waves, a new door has opened to the knowledge of our
understanding of objects and processes in the universe, such as, gravitational waves we read about
but never saw its existence, merger of black holes and neutron stars that we were not aware of, heavy
elements that we study but did not have a complete picture of their formation. The scope has been
recognized by two Nobel prizes in Physics, in 2017 and in 2020. I will discuss their background and
the underlying science of spectroscopy of photo-excitations that can interpret the observed spectrum
of the lanthanide heavy elements observed following the gravitational waves and predict what
spectral features to expect for understanding these cosmic events.
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Multiphoton spin generation and detection in semiconductors: Theory

and experiment

M. Idrish Miah
Department of Physics, University of Chittagong, Chittagong 4331, Bangladesh.
Queensland Micro- and Nanotechnology Centre, Griffith University, Nathan, QLD 4111, Australia.
E-mail: m.miah@griffith.edu.au;, m.idrish.miah@cu.ac.bd

Abstract

High spin-polarizations are required for the efficient detection of spin currents in spintronic devices.
A pump—probe multiphoton spin-polarization spectroscopic study is carried out in zinc-blende
semiconductor GaAs. In the semiconductor samples, a spin-polarized carrier population is produced
by the absorption of a monochromatic circularly polarized light beam with two-photon energy above
the direct band gap. The production of a carrier population with a net spin is a consequence of the
optical selection rules for the heavy-hole and light-hole valence-to-conduction band transitions. This
production is probed by the spin-dependent transmission of the samples in the time domain. The spin
polarization of the conduction-band-electrons in dependences of delay of the probe beam, doping
density, temperature, power as well as of pumping photon energy is estimated. The spin polarization
is found to depolarize rapidly for pumping energy larger than the energy gap of the split-off band to
the conduction band. From the polarization decays, the spin relaxation times are also estimated.
Compared to one-photon pumping, the results, however, show that an enhancement of the spin-
polarization is achieved by multiphoton excitation of the samples. The experimental results are
compared with those obtained in calculations using second order perturbation theory of the spin
transport model. A good agreement between experimental and theoretical results is obtained. The
results are discussed within the scope of the dominant spin relaxation mechanism.

Size Dependent Properties of Nanostructured Materials

M A Hakim
Department of Glass and Ceramic Engineering, BUET, Dhaka-1000
E-mail: hakim.akm@gmail.com

Abstract

Over the past few decades, research on nanomaterials has become the center of interest to physicists,
chemists, materials scientists, engineers, architects and who else not. Nanoscale materials with
dimensions less than 100 nm have become promising materials for multifaceted applications around
energy, environmental remediation, electronics and bio-medical due to their tailored properties based
on physical size, shape, and distribution density. Large surface area and quantum size effects result
in completely new properties of nanostructured materials. Grain size has tremendous effects on the
properties of materials. When the grain sizes are comparable or less than the critical length scale of
the physical phenomena, the conventional size laws break-down and may even be reversed displaying
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unusual results for example insulators becomes conductors, the opaque substance becomes
transparent, inert materials become catalytic, magnetic materials become nonmagnetic and so on.
The ultimate objective of using nanomaterial is the miniaturization of devices with maximizing
efficiency and minimizing the use of resources. Nanostructured materials have been in practical use
since ancient time without understanding their scientific essence. Nature is the most powerful source
and inspiration for understanding the role of nanostructured materials in real life. Nature has
developed materials, objects, and processes in the macro to nanoscale that have been perfected
through the process of evolution over millions of years such as lotus leaf, spider silk, nacre, bones,
honeycomb structure of beehive etc. The biological cell of living things, the cell membrane and many
functional organs are in fact of nanometer size. Spiders are one of biology’s best manufacturing
engineers with an incredibly effective material fabrication capability making the strongest natural
fiber consisting of many fibrils with a diameter of 7 nm. Substantial research works have been carried
out in Bangladesh and continuing with nanostructured ultra-soft amorphous metallic ribbons of Fe-
Si-B with the addition of Cu and Nb. Magnetic permeability has been enhanced by two orders of
magnitude as the grain size of the magnetic phase a-Fe (Si) could be controlled within the length of
the domain wall width of 35 nm by thermal treatment of the amorphous ribbons. Extensive work on
nonmaterial synthesis, characterization, and detail study of multiferroic, magnetic, photocatalytic,
and antibacterial activity of synthesized nanomaterials are being carried out in Bangladesh. BiFeO3;
is a promising material displaying magnetic and strong ferroelectric properties at room temperature.
Due to this novel property, it has possible applications in spintronics, memory devices and sensors.
But its low magnetic moment and high leakage current restrict its device application. A significant
improvement in magnetization and leakage current have been achieved by reducing the particle size
below the critical length scale of one spin cycloid. Through this lecture some experimental results of
ongoing research in nanomaterials in GCE-BUET and Materials Science Division, Atomic Energy
Centre Dhaka will be highlighted.

Ceramic Nano-heterostructures by Materials Design: Platforms for Sensing

and Biomedical Applications

Sheikh A. Akbar
NSF Center for Industrial Sensors and Measurements (CISM)
Department of Materials Science and Engineering
The Ohio State University (OSU), Columbus, OH 43210, USA
Email: akbar.l@osu.edu

Abstract

This talk summarizes R&D efforts in the author’s laboratory on the fabrication of oxide nano-
heterostructures, exploiting intrinsic material properties, that are highly scalable and do not require
use of lithography. One such process creates crystallographically oriented nanofiber arrays of single
crystal TiOz in Ho/Nz environment. Hz/N> heat treatment was also used to grow nanofibers on
polycrystalline SnO2, showing directional growth on grains with crystal facets. We have also
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developed a process to create nanofibers of TiO> on Ti metal/alloys via oxidation under a limited
supply of oxygen. We have succeeded in converting the 1-D TiO; nanofiber grown by thermal
oxidation to nano-dendritic titanates by hydrothermal treatment. In another process, SnO> nanowires
grown from commercial FTO slides using the vapor-liquid-solid (VLS) method were placed in a
microwave-assisted hydrothermal chamber where TiO> nanorods nucleated radially from the SnO;
nanowire cores. We developed yet another interesting nanostructure (nanoislands and/or nanobars)
during thermal annealing of an oxide (GDC) on top of another oxide (YSZ) substrate that self-
assembles along the softest elastic direction of the substrate. What is common about these structures
is that they are fabricated without the use of lithographic techniques and involves simple processes
such as gas-phase reactions and stress-driven processes. These nanostructures can be used as
platforms for chemical sensing, catalysis, photocatalysis, photovoltaics and biomedical applications.
Preliminary results of some of these applications are presented including an Open access Database
of Resistive type gas Sensors (ODORS) that is under development.

Nuclear-Acoustic Waves in Degenerate Quantum Plasma

A A Mamun
Department of Physics, Jahangirnagar University, Savar, Dhaka-1342, Bangladesh

Abstract

The degenerate pressure driven nucleus-acoustic (NA) waves propagating in a cold degenerate
quantum plasma system [containing cold inertia less degenerate electron species (DES), cold inertial
non-degenerate light nucleus species (LNS), and stationary heavy nucleus species (HNS)] is
identified for the first time by Mamun [Phys. Plasmas 25, 024502 (2018)]. The NA waves (in which
the mass density of the cold LNS provides the inertia, and the degenerate pressure of cold inertia less
DES gives rise to the restoring force) are new since they completely disappear if the degenerate
pressure of the cold DES is neglected. It is completely different from the well-known ion-acoustic
(IA) waves on an important point that for an absolutely cold plasma limit the NA waves do exist, but
the IA waves do not exist anyway. It is found that the HNS is not essential for the existence of the
NA waves. However, the phase speed of this new NA waves decreases with the rise of the charge
number density of the stationary HNS for both non-relativistically and ultra-relativistically DES. The
linear dispersion properties of the new NA waves have been pinpointed. The NA waves and their
dispersion properties are expected to be useful in understanding the basic features of the electrostatic
perturbation mode in space and laboratory degenerate quantum plasma systems.
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Pseudogap in hole doped cuprates: role of the other gap in copper oxide

high-T. superconductors
S. H. Naqib

Department of Physics, University of Rajshahi, Rajshahi 6205, Bangladesh
Email: salehnaqib@yahoo.com

Abstract

The overriding question that remains unanswered after over three decades of discovery of
superconductivity in hole doped high-7. cuprates is what are the nature of the underlying electronic
correlations that control the strange and rich in diversity temperature-hole content (7-p) phase
diagram? Besides superconductivity at high temperature itself, the pseudogap in the low energy
quasiparticle spectral density dominates the 7-p phase diagram to a very large extent of cuprate
superconductors. Therefore, unlocking the mystery of 7-p phase diagram depends largely on the
understanding of the pseudogap correlations. Origin of this momentum dependent normal state gap
and its evolution with number of doped holes in the CuO; plane are still unresolved and remain a
hotly debated issue. The pseudogap affects almost all the normal and superconducting state properties
to varying degrees. We shade light on the variations of a number of normal and superconducting state
properties of copper oxide superconductors with the hole content dependent pseudogap energy scale
in this presentation.
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U.S. Scholarship and Exchange Opportunities

The LS. Department of State sponsors a wide range of exchange programs for individuals,
from high school students to doctoral students to mid-career professionals! Each program has a different application

process and timeline. LS. Embassy Dhaka invites you to apply for the program that fits your aspirations and eligibility.

The Kennedy-Lugar Youth Exchange and Study Program (YES) provides scholarships for high school students (1517
years) to spend one academic year in the United States. Students fve with American families, attend a U5, school, and

build l=adership skills. Typical application pericd — October through November every year. Visit: hittp-fieambd.org.

For Undergraduate Students ~

The Community College Initiatives Program {CCIP) is an intensive academic program that provides emerging Bangladeshi
student lzaders with one academic year of non-degree study at an American community college in order to develop a deeper
understanding of the United States while simultaneously enhancing their professional skills. Typical application period —
October through Movember every year. Visit https_ifnvec edufccip

The Global Undergraduate Semester Exchange Program (UGRAD) offers undergraduate Bangladeshi students the
opportunity to spend a semester studying at a U_S. university or community college. Typical application period — Novemnber

through Decamber every year.
Visit. https:{fexchanges_state gov/non-us/program/global-undergraduate-exchange-program-global-ugrad.

vy

The Fulbright Foreign Student Program funds graduate study for Master's degrees in the United States for cne year or
longer. Typical application period — February through June every year.
Visit. https:fforeign_fulbrightonline_org/about/foreign-fulbright.

For Students Interested in SPACE and STEM Fields

B Tolearm about MASA opportunities for students, visit https:{'www.naza_gov/stem/artemiz html. Please review
opporiunities carefully. Each opportunity outlines eligibility criteria, including if program is open to international students.
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B The Fulbright Teaching Excellence and Achievement (TEA) Program and the Fulbright Distinguizhed Award in Teaching
for International Teachers (DAI) bring public-sector secondary school teachers to the United States for a siv-week [TEA)
or five-month (DAl professional development program, including language proficiency, coursework on teaching
methodology, technology training, and practical experiences in U.5. schools. Typical application pericd — February
through March every year.

Visit https: exchanges_state gov/non-us/program/fulbright-teaching-excellence-and-achievement-program;
https:fexchanges state gov/us/program/fulbright-distinguished-awards-teaching-us-teachers

B The Fulbright Foreign Language Teaching Assistant (FLTA) program sends young teachers of English as a Foreign
Language to & U5, institution on a nine-month program to teach Banglz-language classes to American students.
Through this program the FLTAs and their students get a unique opportunity to learn about each other's cultures to build
mutual understanding between the United States and Bangladesh. Typical application period — March throwgh July every
year. Visit: hitps-{foreign_fulbrightonline_org/about/ fulbright-flta.

B The Study of the US. Institute [SUSI) Scholar Programs are post-graduate level academic programs of five to six weeks
for mid-career foreign scholars, faculty, practitioners, and secondary educators whose responsibilities imeohee
strengthening curricula and improving teaching about the United States in academic institutions abroad. Typical
application periad - Movember through December every year.

Visit hitpssfexchanges state gov/non-us/program/study-us-institutes-scholars.

\ /

Ve For Professionals o

¥ The Hubert H. Humphrey Fellowship Program brings mid-career professicnals to the United States for a year of
non-degree, graduate-level study, and professional collaboration with U.S. counterparts. Typical application period — May
through July every year. Visit: https Fhumphreyfellowship.org.

8 The Fulbright Visiting Scholar Program provides opportunities for experienced professionals, university faculty members,
and researchers at think-tanks and relevant gowernmental and non-governmental organizations to conduct advanced
research and university lectureship in the United States. Typical application period — September through Movemnber every
year. Visit https:fcies_org/programy/fulbright-visiting-scholar-program.

¥ Community Solutions Program seeks motivated up and coming Bangladeshi community leaders to participate ina
four-month fellowship with a U.S. nonprofit organization or local government agency; program includes an integrated
leadership curriculum and individualized coaching. Fellows return home to apply their new skills through a community
action project. Typical application period — Mid-September through Dcotober every year.
Wisit hittps-{firex.ong/project/community-solutions.

¥ International Writing Program (IWP) brings together emerging literary figures from arcund the world for an 11-week
writer-in-residency pregram. The program enables participants to present their countries” literatures to U5, audiences and
to learn more abowt U_S. society and culture. Participants also develop professional skills, become familiar with the LS.
publishing industry, and experience .S, voluntesrizm and its central role in American society. Typical application pericd —

|\- April throwgh July every year. Visit. http-fiwp. uiowsa. edu.

visit,
English: bd.usembassy.gov
Bengali: bd.usembassy.gov/bn
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At a Glace

Eric A. Cornell, (born December 19, 1961, Palo Alto, California, U.S.), American physicist who,
won the Nobel Prize for Physics in 2001 for creating a new ultracold state of matter, the so-called
Bose-Einstein condensate (BEC). After studying at Stanford University (B.S., 1985), Cornell earned
a Ph.D. from the Massachusetts Institute of Technology in 1990. In 1992 he joined the faculty of the
University of Colorado. That year he also became a senior scientist at the National Institute of
Standards and Technology.

In the early 1990s Cornell began searching for the Bose-Einstein condensate. Some 70 years earlier,
in 1924 the Indian Bengali physicist Satyendra Nath Bose made statistical calculations regarding
photons, particles of light. Albert Einstein then generalized the result to atomic particles and predicted
that if a gas of atoms was cooled sufficiently the atoms would gather in the lowest possible energy
state — similar to normal condensation. Seventy years later, in 1995, Wieman and Cornell succeeded
in proving this theory experimentally, producing a BEC of 2,000 rubidium atoms at 20 nK
(nanokelvin) i.e. 0.00000002 degrees above absolute zero. Cornell’s work provided insight into the
laws of physics and led to studies on possible practical uses of BECs.

He is currently a professor at the University of Colorado, Boulder campus and a physicist at the
National Institute of Standards and Technology, USA. His lab is located at Joint Institute for
Laboratory Astrophysics, JILA. He is a Fellow of the American Association for the Advancement of
Science (AAAS) and was elected a Fellow of the American Academy of Arts and Sciences in 2005.

“The discipline of writing well forces you to think clearly.’
— Eric A. Cornell
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