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Editorial

Prof. A.K.M. Azharul Islam is such a person who is an internationally acclaimed
physicist of Bangladesh. He worked from 1968-1977 as a Nuclear Physicist.
During 1969 January till 1972 he worked at Imperial College of Science &
Technology, London University for his PhD degree and then he stayed there for
about a year for postdoctoral assignment. After that he returned home - he did
not stay abroad even after getting a chance to join Glasgow University on offer
from the external examiner in PhD viva voce.

In 1977 he switched his field of interest to Condensed Matter Physics. As early as
1983 when no digital facilities are available at Rajshahi university he established
a Research Laboratory at his own initiatives in spite of many obstacles. Here he
arranged to bring three well-known research journals from USA and UK on his
own financing. This ‘Condensed Matter Physics Lab’, first of its kind then in
Bangladesh, is now equipped with all Computing and Internet facilities, both print
and on-line journal facilities’. He has been working there as a Superviser of
Postgraduate Research Students - some of whom afterwards became his team
members to collaborate in his work.

In June 2018 we planned to publish a bilingual tribute in honour of Prof. A.K.M.
Azharul Islam on the eve of his 72" birthday. Prof Islam has inspired those with
whom he worked from within Bangladesh (rather than staying overseas). Prof.
Islam, through his instruction/teaching/research, has impacted a generation of
students at the University of Rajshahi, which included more than 100
postgraduate research students in the Condensed Matter Physics Group. He not
only strives for inducing excellence in students but always seeks good amiable
relationship with everybody whether at the Department or outside. In 72 years of
his life, he is having an influence far beyond his years so far. We thank the
Almighty for Prof Islam’s life and work - we now want to honour this active
physicist with a special Festschrift.

The book is edited by us. It is really a ‘Tour de CMP’ (RU) giving a record of
activities and events through the leadership of Prof. Islam. A part of the volume
consists of reprints of some of Prof. Islam's (including members of the group as
coworkers) most important papers in the areas of Nuclear Physics and Condensed
Matter Physics. Other contents of the volume mostly include: personal
reminiscences and evaluation Research & Works, articles, poems, letters and
other relevant information. As such, the volume represents a fitting tribute to a
remarkable individual, with his enduring influence in Condensed Matter Physics in
the context of Bangladesh.

Physicists and research collaborators of Prof. Azharul Islam from Japan, USA, UK,
Germany, Sweden, China, Australia as well as friends, former students,
Professors from different Bangladeshi Universities have presented memoirs in a
testimonial of his influence on research and works in general and personal
influence on the careers of his students in particular. We are indeed grateful to all
of them.
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Finally Prof. M Nazrul Islam, Retd Professor of Physics and a class-mate friend of
Prof. Azharul Islam, needs special mention for his invaluable help in getting some
important information.

S M Habibur Rahman M Delawer Hossain
F Nazrul Islam Fahmida Parvin
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Prologue

Prof. A.K.M. Azharul Islam did not at first respond to one of our editors’ proposal
a year ago to bring out a book in honour of his scientific achievements. The
second time urging also went unheeded. But this year in July 2018 he finally
gave consent and agreed to help and provide all the materials needed for the
purpose. But he wants to keep the following in record.

“Praise be to Allah, the Lord of the Worlds - the Beneficent, the Merciful, Owner
of the Day of Judgment. The human individual has a short span of life on earth
and is responsible to the Creator for his good and bad deeds. We human beings
are engaged in various professions in this world and now-a-days we give credit
to a person for his good/commendable work and praise him for that.

I reckon that the book ‘Tour de CMP’ will mainly be a record of the activities of
Condensed Matter Physics Lab at Rajshahi University under my leadership. It will
thus be helpful for both the present and future generations of Bangladeshi
scientists who might feel encouraged to work from within the country/university
and try to contribute as much as possible.”
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Photographs of Professor Islam

A.K.M. Azharul Islam in 1968 January (age 21 yrs 2 months):
Lecturer, Physics, Rajshahi University.

1969: London Hyde Park (Near Lancaster Gate entry - very near
to A.K.M. Azharul Islam’s Lillian Pension Hall) - Age 22.5 years.
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Prof. A.K.M. Azharul Islam at the Asian University Presidents Forum
2006, Bangkok University (Nov 16-18, 2006) at 60 years of age.

Prof. A.K.M. Azharul Islam at 72 years of age (Photo - Rizan).
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1 Felicitation Poem and Dedicated
Research Article

Ode to a Physicist

Prof M Mozibur Rahman

On 72 birthday of such scholar
With salute, may mention him science dweller
But he has hidden himself
Ode reader "Il ablaze oneself
On Festschrift, AKM A. Islam is the name of our physicist
His merit honored himself as gold medalist
He chose for PhD at the varsity Southampton
Wanted to be in the port city south-west of London
Best friend halted there too, name’s Nazrul
Such choice to L-Embassy treated as violation of merit-rule
Always Allah does ev'ry thing impartial
Finally, placed at top ranking College like Imperial
He received 1968 President’s medal of gold
Enough to delay PhD 3-months as his bold
Work went on at IC; and at Rutherford-dome
Which is 40-minutes journey from London-home
Takin’ pictures on EP in Bubble-chamber
Where he found 927 thousand pictures of tracker
The films were brought to IC-lab for processing
Works didn’t find any exotic “"Resonance” as discouraging
Often used to go there at noon by train
Involved there almost till 12-PM with brain
He obtained PhD (1972) plus 1 year post-doctoral
Back home he continues Nuclear physics with strong morale
The fight for what right has shown by physicist A. Islam
At IC he was taught so near to Nobel Laureate A. Salam
He switched his interest to condensed matter
No digital facilities were available better
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He established CMP theory-lab first of its kind in B’desh
Some of 100-research’re scattering 4n-merit flashes
Collaboration worldwide in CMP lab, there’s many
A paper published ‘new SC at 27K’ in Germany
In 1991 PM & Education Minister gave a patient hearing
They agreed increased allocation in S&T was worth considering
To success there’s a price of devotion to pay
And CMP-lab’s the route, it is his say
Daily each new one addin’ new and interestin’ detail
CMP-lab ensures such efforts willn’t derail
On Festschrift wishes from Profe’s Tanaka and Ostrikov
In Japan and Australia we’ll pay a research-rove
Hitherto he merits 16 national plus international award
Fellows’re encouraged to move forward
Prof. TANAKA pointed his obstacles in 1984 to build lab
Although now the lab stands on slab
He’s truly a supervisor with limited resources, remarks Ostrikov
‘Tour de CMP’ is to be nearby online involve
Mr+Mrs. Islam, daughter+her spouse, they’'ve research
connectivity
There’s a hearsay, they're called family of superconductivity
Why our research for superconductivity
Low-cost electricity to all humanity
Finally that's the end of the physicist’s story
Of why he merits such Ode and glory
So the real teaching of the Ode is
Don’t forget what the physicist name is

CMP - Condensed Matter Physics
SC - Superconductivity

L - London

EP - Elementary Particle

PM - Prime Minister

Prof M Mozibur Rahman
Principal (Retd.)
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Dedicated Article (fATaMG fA3%)

A paper dedicated to you on your 72nd birthday. October 12, 2018 3:21 PM
From Abdul Hadi

To azi46

Attachment 24. Z. Naturforsch. A 2018.pdf (2.7 MB)

Dear Sir,

As-salamu-alaikum. A paper dedicated to you on your 72nd birthday is attached
with this email. We wish you a long healthy life and hope we will always find you
as our pioneer. May Allah grant our prayer for our respected honorable teacher.
Allah hafez.

Your obedient
M.A. Hadi

Z. Naturforsch. 2018; aop
DE GRUYTER

M.A. Hadi*, M.N. Islam and M.H. Babu

Cubic Perovskite Pb(Mg4,3Nb,,3)O3: A Damage Tolerant,
Machinable, and Thermal barrier coating material

https:/doi.org/10.1515/zna-2018-0334
Received July 11,2018; accepted September 23, 2018

Abstract: In this article, we use first-principles density functional theory
(DFT), with plane-wave pseudopotentials, to calculate the structural,
mechanical, thermal, electronic, and bonding properties of the cubic perovskite
Pb(Mgy/3 Nbosg )O3. The results are compared with those of some
isostructural compounds. The optimised lattice constant agrees fairly well
with the experimental value. Mechanical stability is verified for this
compound. This perovskite is damage-tolerant, as it is ductile according to
all indicators. The machinability level of this substance is similar to that
of the well-known MAX phases. Low thermal conductivity, better thermal
shock resistance, low Debye temperature, and high melting temperature of
Pb(Mg1/3 Nbp/3)O3 should favour its use as thermal barrier coating (TBC)
material. Dual characteristics of a weak metal and a semiconductor are
expected for this material. Covalent bonding is significant in this cubic
perovskite. The Fermi surface is very complex and contains a Fermi pocket
around each X-point.

Keywords: Electronic Structures; Mechanical Properties; Thermal Properties.

Dedicated to: Prof. Dr. A.K.M.A.Islam on the occasion of his 72" birthday.


https://mail.ru.ac.bd/service/home/~/?auth=co&loc=en_US&id=15136&part=2
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1 Introduction

In recent years, Lead magnesium niobate, Pb(Mg;; Nb,s )O3 (hereafter
designated PMNO3) has been extensively studied though it was first
synthesized in the late 1950s [1]. PMNO3 is one of the earliest discovered

members of the emergent family of lead ferroelectric relax- ors and has been
attracting much interest of the scientific community owing to its application
potential and superior electromechanical properties compared to
conventional Pb(ZrxTi1—x)O3 (PZTO3) ceramics [2].

There are three models for describing the microstructure of the PMNO3
relaxor, namely the random field model (RFM) [9], the dipolar glass model
(DGM) [10], and the structural model (SM) [11]. RFM hypothesises random elec-
tric fields due to the peculiar structure of PMNO3 (local nonstoichiometric
order resulting in local net charge), giving rise to microdomains polarised along
eight (111) directions. It is also postulated that the cubic anisotropy char-
acterising these eight directions is small enough so that the random fields
can restrain the ferroelectric transition. In DGM, ‘pseudospins’ are assumed to
be nanometre-sized super-paraelectric clusters, which are an indication of the
microdomains in RFM. This model also postulates that these clusters can
flip at elevated temperature but freeze into a random arrangement at lower
temperatures. SM shows atypical cubic structure even at 5 K, excluding 20% of
the material in noncubic ferroelectric microdomains near 100 A size.

*Corresponding author: M.A. Hadi, Department of Physics, University of
Rajshahi, Rajshahi 6205, Bangladesh,
E-mail: hadipab@gmail.com

M.N. Islam and M.H. Babu: Department of Physics, Bangladesh University of
Engineering and Technology (BUET), Dhaka 1000, Bangladesh,

E-mail: nurulislamphysics.buet@gmail.com
(M.N. Islam); majibulbabu.cu@gmail.com (M.H. Babu)

For full version of the dedicated paper please click

https:/doi.org/10.1515/zna-2018-0334
Z. Naturforsch. A 2018.pdf (2.7 MB)
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2 Biography of Prof. Islam

We start with a true and engaging biography of Prof. Islam’s early life.
The following is a brief biographical account of childhood to university
life - taken from one of the writings of Prof Islam.
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Curriculum Vitae of Professor Islam

Date &
Place

of Birth
Family

Education
1961

1963

1966
1967
1969
1972

Teaching

1968 Janu
1968 Sept
1974 June
1984 April

1977 (~5y) :

2"Y November 1946 (Bogra, Bangladesh)

Youngest son of Late Moyez Uddin Ahmed and late
Ayesha Khatun of village Khordabalal, Shariakandi,
Bogra; 1 brother, 2 sisters (all expired). Wife: Prof
Dr. Shamsunnahar Islam (marriage 15 May 1968),
Two daughters: Prof. Dr. Raihana Shams Islam
(Department of Physics, Rajshahi University), and
Farhin Shams Islam, Graduation (Computer Science,
RU), Masters from Lancaster University (UK).

Shariakandi High School, Bogra - Matriculation

EPSE Board (Dhaka) Eighth position

Rajshahi Govt. College - I.Sc, EPSE Board Dhaka &
Rajshahi (Fifth- despite being unable to appear in
English paper-I examination)

Rajshahi University, BSc (Hons) in Physics (First Class
First

Rajshahi University, MSc (Hons) in Physics (First Class
First

Imperial College of Science & Technology, London, DIC
(successfully completed and Diploma awarded)

London University (Imperial College of Science &
Technology), PhD (awarded).

Lecturer, Physics Department, Rajshahi Unversity.
Assistant Professor, Rajshahi University.

Associate Professor, Rajshahi University.

Professor, Rajshahi University - till retirement in July
2012.

Alfateh University, Libya on Deputation from RU
(approved by the Govt of Bangladesh).

Personal interactions/familiarity with Physicists of Bangladesh

Prof. Azharul Islam has familiarity with almost all the physicists of
Bangladesh. But special mention may be made of three well-known
physicists. First is Prof M Shamsher Ali, Professor Emeritus and a
former Vice-Chancellor. Prof Islam attended a Physics Education
conference in Penang, Malaysia with him in 1977. From then on both
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are in close interaction with each other, particularly in affairs of
Bangladesh Academy of Science and other matters.

The other physicists are Prof. J Nazrul Islam and Dr. M A Wazed Mia
(both are now deceased) with whom Prof. Islam had good friendly and
cordial relationship — both admired him. Prof. Azharul Islam became a
Member, Board of Governors, RCMPS of Chittagong University during
the time of Prof J N Islam’s directorship. Interaction with Prof J N
Islam started from there. He used to invite him as a keynote speaker
every year for physics conference/workshops. Prof. Azharul Islam
worked as PhD external examiner for several of Prof. J N Islam’s
students.

Dr. Wazed Mia, although not a faculty member of any Bangladeshi
University and a few years senior to him, was like a friend to fellow
physicist Prof. Islam. He shared professional and non-professional
matters with Prof. Islam during their meetings at AEC, Dhaka, and
sometimes at Rajshahi and elsewhere.

Postdoctoral & Related Research Abroad
e Imperial College of Science & Technology, London: 1972-1973.
e The University of Reading (U.K.) as a Royal Society Fellow: 1987.
e Jawaharlal Nehru Centre for Advanced Research, Bangalore: 1996.
e The University of Cambridge: (brief period) 1999.

e ICTP (Trieste, Italy) - 7 times in summers during 1985-1997
(under Associateship visits).

e Short visit to Yamanashi University (Japan) under joint UGC-Japan
project (2006-2007).

Other Academic Responsibilities and Recognitions

I. Editorial Board/Reviewer of Professional Journals etc.

e Editor-in-Chief, Journal of Scientific Research ISSN 2070-0237
(Print); ISSN 2070-0245 (Online)

e Former Member of the Editorial Board, Journal of Bangladesh
Academy of Sciences.

e Former Member of the Editorial Board, Rajshahi University
Studies.

e Reviewer of several International/National Journals.

o American J Physics, Physica B, Physica C: Superconductivity
& Applications, Solid State Commun. Journal of Magnetism
and Magnetic Materials, Intermetallics, Applied Surface
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Science, J. Phys. Chem. Solids, J. Alloys & Comp., Comp.
Mat. Sci., Chinese Physics, Results in Physics.

o Eight National journals.

I1I. Membership of Professional Bodies
e Fellow, The Institute of Physics, London.
e Fellow, Bangladesh Academy of Sciences.
e Fellow, Bangladesh Physical Society.
e Former Member, American Physical Society.
e Former Member, New York Academy of Science.
e Life Member, Bangla Academy and few other Societies.

III. University Administration and Membership of various
Bodies including Education Commission

e Vice-Chancellor, International Islamic University Chittagong
(2002 Sep-2008 Jan and 2012 Nov-2017 July).

e Dean of the Faculty of Science, Rajshahi University (elected for
2 years in 1986).

e Chairman, Department of Physics, Rajshahi University, 1988-
1991.

e Member of the Syndicate, Rajshahi University, 1992 -1994.
e Member of the Senate, Rajshahi University, 1991-1995.
e Member of the Academic Council, Rajshahi University, 1984

e House Tutor, S.M. Hall, Rajshahi University, 1974-76. Acting
Provost for a brief period.

e Representing many Committees constituted by the University.

e Member, Board of Governors, RCMPS, Chittagong University.

e Member, Academic Council, Islamic University, Kushtia.

e Member, Academic Council, The National University, Dhaka.

e Member, Selection Boards (Rajshahi, Chittagong, Jahangir
Nagar, Sylhet, Kushtia Islamic universities).

e Inducted Member: MA Bari Education Commission (2001):
An expert committee headed by Dr. M. Abdul Bari was formed
in 2001 to identify immediate implementable reforms of
education sector. The Committee submitted its report in 2002
and suggested several interventions in the sector which were
considered later by the Education Commission of 2003 headed
by Mohammad Moniruzzaman Miah.
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Scientific Seminars, Workshops, Conferences, Training
Programs

1969

1973

1974
1977

1977

1983

1984

1985

1986

1986

1986

1989

1989

1989

1989

1991

1992

1992

1993

1993

1993

1995

UK
UK

B’desh
Malaysia:

B’desh
India
Pakistan :
Italy
B’desh
Italy
B’desh
Italy
Italy
Italy

Italy

Nepal
B’desh
Italy
Italy
Italy

China

B’desh

Physics Seminars held in London & Rutherford
Lab. between 1969-1972.

Royal Society Physics Symposiums (Royal Society
in Carlton House Terrace in London).
International Bose Symposium held at Dhaka.
Regional Conf. on University Physics Education
held in Penang.

Several National Science Conferences held during
1977-1982.

International Conf. on the Role of Lab. in Physics
Education, Jaipur in 1983-84.

Ninth International Nathiagali Summer College,
Islamabad.

Winter College on Atomic & Molecular Physics,
Trieste.

International Meet on Physics & Mathematics,
Chittagong University.

Advanced Techniques in Computational Physics,
Trieste.

Several National Science Conferences held during
1986-1992.

Ceramics & Composite Materials Workshop at ICTP
in May.

Modelling Thermochemical behaviour of Materials
at ICTP (19 May - 1 June).

Research Workshop in Condensed Matter Physics
at ICTP (19 June- 4 July).

Anniversary Adriatico Research Conf. Interface
between Quantum Field Theory & Condensed
Matter Physics,Trieste (20 - 23 June).

Kathmandu Summer School in Physics (19 May-14
June).

Int. Symposium on 20th Birth Anniv. of Glashow-
Salam-Weinberg Theory, Dhaka (19-24 April).
Research Workshop in Condensed Matter Physics,
Trieste (Sep - Oct).

College on Computational Physics, Trieste (May
17-June 11).

Research Workshop on Condensed Matter Physics
(May 4 - July 15).

7th Chinese International Summer School/Beijing
and International Workshop on Modern Crystallo-
graphy (Aug.13-19) - Research paper presented.
Invited talk: ‘Theory of Anharmonic Lattice and
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1995

1996

1997

1998

1998

1999

1999

2001

2002

2002

2003

2004

2006

2006

2007

China

B’desh

India

France

B’desh

UK

Iran

Jordan

France

B’desh

B'Desh

B’desh

Indonesia:

India

B’desh

the Li(H,D) & Na (H,D) Crystal Systems’ at the
International Symposium and Workshop on Bose
Statistics and Recent Advances in Physics at Dhaka
(8-9 March).

19th IUPAP International STATPHYS Conference at
Xiamen (31 July - 4 August).

Organized ‘International Workshop on Condensed
Matter and Nuclear Physics’ in the Department of
Physics, Rajshahi University, 28 Oct - 1 Nov)-
participation from 5 countries.

IV National Conf. on Advances in High Pressure
Science & Tech., (Sept 11-13), IGCAR, Madras.
Talk on *Oxygen Depletion Deependence of
Pressure Coefficient of YBCO(123)".

20th IUPAP International STATPHYS Conference at
Paris, France: Held in the UNESCO Conference
Center and in the Grand Amphitheatre of Sorbonne
University, Paris (20-24 July).

Organized ‘International Workshop on High-T.
Superconductors — 12™ Anniversary’ as Director
(Rajshahi 2-6 Nov) - Participated by Scientists
from 14 countries.

Institute of Physics Conference on Electrostatics
‘99, Cambridge (28-31 March).

Confc. on Magnetic & Superconducting Materials
(MSM-99), Teheran, Iran (20-24 Sept).

Conf. on Magnetic & Superconducting Materials
(MSM-01), Yarmouk (9-13, Sept).

International Conference on Theoretical Physics,
TH-2002, Paris (July 22-27).

Several BPS conferences in Dhaka & Chittagong
between 2002 and 2007.

“Hot Stories with Cold MgB,"” - Invited talk at the
Mathematical Physics Conference, CU.

Several international meets on Physics & Mathem-
atics, Chittagong University in 2004, 2005, 2006,
2007, 2009 and 2017.

Lecture at the 2nd International Conference of
Islamic Scholars, Jakarta, 20 June 2006.

Bangalore Workshop on Electronic structure (13-17
July); Lecture given on ‘Superconductivity on
Angl.

Lecture given on ‘Proposed Econophysics’ at the 3-
day International Seminar on “Islamic Alternative
to Poverty Alleviation: Zakat, Awqgaf and
Microfinance”, 21-23  April, Hotel Purbani



2008

2008

2008

2010

2011

2013

2013

2013

2014

2015

2015

2015

B’desh:

B’desh:

Turkey:
B’desh:

B’desh:

Sudan:

Pakistan:

Malaysia:

B’desh:

B’desh:

B’desh

Thailand:
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International, Dhaka. Sponsored by Islamic
Development Bank (IDB), Jeddah.

Sylhet Lecture arranged by WAMY: Power Point
Presentation on “'Research: Main Goal at Tertiary
Level’ (01 May).

Superconducting Materials Research: An Overview,
International Conference on Electronics, Computer
and Communication (Rajshahi, June 2008).

Invited speaker at ICSM-2008 (Side, Anataly).
Invited talk given in the International Conference
on Magnetism and Advanced Materials (ICMAM-
2010) on March 3-7 at BUET, Dhaka.

Invited Lecture on “Knowledge-based Development
in Muslim Countries — Status and Prospects” at the
5th IUC Conf on Education (15 September) held at
IDB Bhaban, Dhaka.

Keynote speech on “Enhancing Reputation of the
Muslim World Universities — Trends in Bangladesh”.
International Workshop on Application of University
Performance Indicators: Developing a Ranking
Systam for Universities of the Islamic World,
Khartoum, 11-13 June), Organized by Federation
of the Universities of the Islamic World (FUIW) in
collaboration with Al-Zaiem Al-Azhar University and
Omdurman Islamic University.

Invited Presentation at the Vice-Chancellors Forum
2013, Universities in the Islamic World: Challenges
of Internationalization (Sept 23-24 Islamabad).
Keynote speech: Innovation and Entrepreneurship:
Reflections of a Physicist at ICOBIEE (6-8
December), Bay View Beach Resort, Penang,
Malaysia).

7th International Conf. on Development of Social
Enterprise and Social Business for Eradication of
Extreme Poverty and Street Begging (19-20
December) at Chittagong.

Intern. Conf. on Advances in Physics ICAP (18-19
April) at Rajshahi University in Collaboration with
Bangladesh Physical Society — Invited Talk on MAX
Phases (Plenary Session).

Intern. Conf on Physics for sustainable
Development & Technology (ICPSD-2015) held on
August 19-20 at CUET; Invited Talk -
Transformation of Exciting 3-D MAX Phases to 2-D
New Wonder Materials.

Keynote speech - “Socioeconomic Development:
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2015

2016

2017

2017

2017

2017

2017

2017

2017

B’desh

B’desh

B’desh

B’desh

B’desh

B’desh

B’desh

B’desh:

B’desh

Econophysics, Econoshariah as Secular & Divine
Resources”, iIECONS2015 (29-30 Sept), Krabi Fron
Bay Resort, Thailand) - organized by University
Sains Islam Malaysia in association with IDB,
Thailand, Malaysia and IIUC.

“How to be a Good Researcher” — Main Lecture
given at the Research Colloquium organized by
Center for Research and Publication at
International Islamic University Chittagong (25-30
Nov).

Keynote Speech (Plenary Session) - “Exciting 3D
MAX Phases and the Derived 2D New Wonder
Materials” at the International Conf. on Innovations
in Science, Engineering and Technology (ICISET
2016) (October 28-29) at International Islamic
University  Chittagong with  Intern. Partner
University Science Islam Malaysia (Technical Co-
sponsor IEEE).

Special Guest Lecture at the Ist Bangladesh
Society of Human Resources Management (BSRM)
Chittagong HRM Summit (24 February)- HR Value
Proposition for Business.

Daylong international conference in observance of
fourth death anniversary of founder of Physical
Science Research Centre Prof Dr Jamal Nazrul
Islam at Chittagong University on 16 March.

Ethics in Research & Publication - Talk delivered at
the Research Ethics-PhD Colloquium- IIUC (2-3
May).

‘IQAC and Quality of Higher Education’ - Lecture
given at the workshop arranged by Physics
Department of Chittagong University (December).
Invited Lecture “Scientific Signs in Holy Qur'an -
Practical Perspective of Human Life” at the Talent
Development Workshop-2017 at IIUC during Nov 8-
9, 2017.

Lecture on ‘Physics Research: Motivation, Methodo-
logy, Publication & Scientific Integrity’ at Dhaka
University- Physics Department, Dhaka (28
December).

Keynote Speech (Plenary Session) — “Justice,
Peace and Security - Universal Aspirations and
Islamic Worldview” at the International Conference
on World Peace and Security - Role of Islam
(ICWPSRI  2017) (Dec. 30-31, 2017) at
International  Islamic  University = Chittagong
attended by participants from 30 countries.
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2018 B’desh : Invited Lecture on “Remarkable 3-D MAX Phases
and 2-D Wonder Materials MXenes” at the Conf. on
Physics (Dhaka, 8-10 March).

2018 B’desh : Key (Plenary Session) note speech on “New Nano-
material MXenes: Opening Exciting Technological
Horizon” at the International Conf. on Innovation in
Science, Engineering and Technology (ICISET
2018, 27-28 Oct).

Research Works by Professor Islam

1968 -1977: Nuclear & Elementary Particle Physics
Hypernuclei Physics, High Energy Elementary Particles Interactions

1978 - Till date: Condensed Matter Physics

Physics of the Condensed Matter, Defects in Crystals, High-T. YBCO
superconductors, Newly Discovered MgB, superconductors and other
Related Diborides, New FeAs-based (discovered in 2008)
Superconductors, Superhard Superconductor (BCs, BCs), Hydrogen-
rich materials, Superconductor-insulator phase transition in single-
cryatal, La,«SrxCuO4, New superconductor RbFe,As,, MAX Phases, 2-
Dimensional MXenes Nanomaterials.

For more details, please see Chapter 3

Research including other Academic Works

Almost all of the research articles have been published in International
journals of repute including Physical Review B, Journal of Physics:
Condensed Matter, J. Alloys Comps, Angewandte Chemie International
Edition, Nuclear Phys B & other Elsevier Science journals etc. Few of the
recently published articles have been declared as “SciVerse - Elsevier:
Among Top 25 Hottest Articles”.

Total Research & Other Academic Works Published

= 206 + 3 (waiting) + 85 (other research items, books)

Visit: https://www.researchgate.net/profile/A K M Islam3/publications

List of Research Publication in Reputed Refereed Journals
during the last 15 years (2003 - 2018)

Submitted Works = 3 (till 19 Nov 2018)

1. Mechanical, electronic, optical, and thermodynamic properties of
orthorhonmbic LiCuBiO4 crystal: A first-principles study
Mirza Rubel, K. Hossain, Md. Hossain, Md. Rashid, Md. Rahaman, Nobuhiro


https://www.researchgate.net/profile/A_K_M_Islam3/publications%20%0d
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Kumada, M. Alam, Seiji Kojima, Anjuman Khatun, A K M Azharul Islam, Md.
Hossain Submission no: JMRT_2018_1060

Lutetium based first MAX phase Lu,SnC: A first-principles comparison with
other existing M2SnC phases

M. A. Hadi, N. Kelaidis, S. H Nagib, A. Chroneos, A.K.M. A Islam

Journal of Alloys and Compounds. Submitted 9 Sept

Phase stability and physical properties of (Zr;.x\Nby),AIC MAX phases

M. A. Hadi, A K M Azharul Islam, Alex Chroneos, R. V. Vovk, U. Monira, Saleh
Naqgib, N. Kelaidis

Journal of Physics and Chemistry of Solids PCS_2018_2162

Published Works

First-Principles Study: Structural, Mechanical, Electronic and Thermodynamic
Properties of Simple-Cubic-Perovskide (Bag.s2Ko.38)(Bio.92MJo.08)02

Mirza H.K. Rubel, M. Mozahar Ali, M.S. Ali, R. Parvin, M.M. Rahman, A.K.M.A.
Islam, and S. Kumada.

Solid State Commun Volume 288, February 2019, Pages 22-27
https://doi.org/10.1016/j.5s¢c.2018.11.008

First principles study of M,InC (M = Zr, Hf and Ta) MAX phases: The effect of
M atomic species

F. Sultana, M.M. Uddin, M.A. Ali, M.M. Hossain, S.H. Naqib, A.K.M.A. Islam
Results in Physics, Volume 11, 2018, pp. 869-876

Effects of transition metals on physical properties of M,BC (M =V, Nb, Mo and
Ta): A DFT calculation

P. Barua, M.M. Hossain, M.A. Ali, M.M. Uddin, S.H. Nagib, A.K.M.A. Islam
Journal of Alloys and Compounds (IF 3.779) Volume 770, 5 January 2019,
Pages 523-534 DOI: 10.1016/j.jallcom.2018.08.155

Physical properties and defect process of M3SnC, (M = Ti, Zr, Hf) MAX phases:
Effect of M-elements

M. A. Hadi, S.-R. G. Christopoulos, S. H. Nagib, A. Chroneos,, M. W.
Fitzpatrick, and A. K. M. A. Islam

Journal of Alloys and Compounds 748, 804-813 (2018) Impact Factor: 3.779

https://doi.org/10.1016/j.jallcom.2018.03.182

Predicted MAX phase Sc,InC: dynamical stability, vibrational and optical
properties

A. Chowdhury, M. A. Ali, M. M. Hossain, M. M. Uddin, S. H. Nagib, A. K. M. A.
Islam

Physica Status Solidi B: Basic Solid State Physics, First published: 11
September 2017, DOI: 10.1002/pssb.201700235 Full publication history

Recently synthesized (Zr;Ti x) 2 AIC (0 < x <1) solid solutions: Theoretical
study of the effects of M mixing on physical properties

M.A. Ali, M.M. Hossain, M.A. Hossain, M.T. Nasir, M.M. Uddin, M.Z. Hasan,
A.K.M.A. Islam, S.H. Nagib

Journal of Alloys and Compounds, 743, 146-154 (2018)
https://doi.org/10.1016/j.jallcom.2018.01.396

Newly synthesized K,Cu,GeS, chalcogenide: Elastic, electronic, optical and
thermoelectric properties

Md. Ashraf Ali, Md. Anwar Hossain, M. A. Rayhan, M. M. Hossain, M. M. Uddin,
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Superconductivity in Diamond-like BC5 Phase.

M. Ali, A.K.M. A. Islam, M. Aftabuzzaman, F. Parvin

J. Sci. Res. 2, 203-213 (2010), DOI: 10.3329/jsr.v2i2.2638
Superconductor-insulator phase transition in single-crystal La;.4Sr«CuOs4 films
grown by the liquid-phase epitaxy method.

Islam, A.T.M.N; Hitosugi, T.; Dudzik, E.; Hasegawa, T.; Ueda, S.; Takano, Y.;
Islam, F. N.; Khan, M. K. R.; Islam, M. N.; Islam, A. K. M. A.; Watauchi, S.;


http://adsabs.harvard.edu/cgi-bin/nph-abs_connect?fforward=http://dx.doi.org/10.1016/j.physb.2011.09.018
http://adsabs.harvard.edu/cgi-bin/nph-abs_connect?fforward=http://dx.doi.org/10.1016/j.physb.2012.01.002
http://dx.doi.org/10.3329/jsr.v4i1.9026
http://dx.doi.org/10.1016/j.physb.2010.10.067
http://banglajol.info/bd/index.php/JSR/article/view/7832
http://banglajol.info/bd/index.php/JSR/article/view/6211
http://iopscience.iop.org/article/10.1088/0953-8984/23/10/105701
http://iopscience.iop.org/article/10.1088/0953-8984/23/10/105701
http://dx.doi.org/10.1088/0953-8984/23/10/105701
http://dx.doi.org/10.1016/j.physc.2009.12.040
http://top25.sciencedirect.com/?cat_id=26&subject_area_id=21
http://dx.doi.org/10.1016/j.physc.2010.10.001
http://top25.sciencedirect.com/?cat_id=26&subject_area_id=21
http://top25.sciencedirect.com/?cat_id=26&subject_area_id=21
http://top25.sciencedirect.com/?cat_id=26&subject_area_id=21
http://dx.doi.org/10.1016/j.physc.2010.02.091
http://banglajol.info/bd/index.php/JSR/article/view/2638
http://adsabs.harvard.edu/cgi-bin/author_form?author=Islam,+A&fullauthor=Islam,%20A.%20T.%20M.%20Nazmul&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Hitosugi,+T&fullauthor=Hitosugi,%20T.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Dudzik,+E&fullauthor=Dudzik,%20E.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Hasegawa,+T&fullauthor=Hasegawa,%20T.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Ueda,+S&fullauthor=Ueda,%20S.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Takano,+Y&fullauthor=Takano,%20Y.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Islam,+F&fullauthor=Islam,%20F.%20N.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Khan,+M&fullauthor=Khan,%20M.%20K.%20R.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Islam,+M&fullauthor=Islam,%20M.%20N.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Islam,+A&fullauthor=Islam,%20A.%20K.%20M.%20A.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Watauchi,+S&fullauthor=Watauchi,%20S.&charset=UTF-8&db_key=PHY
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57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Tanaka, I., Phys. Rev. B 80, 024505 (2009).

DOI: 10.1103/PhysRevB.80.024505
Elastic Properties of a- and B-phases of LisN

M.A. Hossain, A.K.M.A. Islam

J. Sci. Res. 1 (2), 182-189 (2009), DOI: 10.3329/jsr.v1i2.1763
Superconducting Noble Metal Diborides. In: Superconductivity Research
Developments.

A.K.M.A. Islam, F. Parvin, ISBN: 978-1-60021-848-4, Editor: James R Tobin,
pp 63-92 ©2008 Nova Science Publications, Inc (New York). Best Seller.
Visit- https://www.novapublishers.com/catalog/product_info.php?products_id=5883
AgB,: superconductivity and the role of paramagnons.

A.K.M. A. Islam, F. Parvin, F.N. Islam, M.N. Islam, A.T.M.N. Islam and I.
Tanaka, Physica C: Superconductivity 466, 76-81 (2007).
doi:10.1016/j.physc.2007.06.003

Elastic and electronic properties of BeB, in comparison to superconducting
MgB, and NbB;

Islam, A. K. M. A.; Islam, F. N.; Igbal, M. S.; Jalbout, A. F.;

Adamowicz, L

Solid State Communications, 139, 315 (2006),

doi:10.1016/j.ssc.2006.04.043

NbB,: a density functional study.

A.K.M.A. Islama, A.S. Sikder, F.N. Islam

Physics Letters A 350, 288 (2006)

doi:10.1016/j.physleta.2005.09.085

Superconducting NbB,: An ab initio study of elastic constants.
A.S. Sikder, A.K.M.A. Islam, M. Nuruzzaman, F.N. Islam

Solid State Commun. 137, 253 (2006)
doi:10.1016/j.ssc.2005.11.032

2D van Hove superconductors with weak and strong couplings
A.K.M.A. Islam, F. Parvin

The Nucleus, 42, 149-152 (2&3) (2005).

VB, and ZrB;: a density functional study.

S T Mahmud, A KM A Islam and F N Islam

J. Physics: Condens. Matter, 16, 2335 (2005).
doi:10.1088/0953-8984/16/13/013

AuB; in comparison to superconducting MgB, — an ab initio study.
F. Parvin, A.K.M.A. Islam

Solid State Commun. 130, 567 (2004). doi:10.1016/j.5sc.2004.02.019
Electron impact single ionization of ionic targets with charge q >2.
M A Uddin, A K Basak, A KM A Islam and F B Malik

J. Phys. B: At. Mol. Opt. Phys., 37, 1909 (2004).

doi:10.1088/0953-4075/37/9/011

Occurrence of superconductivity in diboride of Zr.

F.N. Islam, A.K.M.A. Islam

Physica C 426-431[P], 464 (2004), doi:10.1088/0953-8984/16/13/013
MgB,: Superconductivity and Pressure.

A.K.M.A. Islam, F.N. Islam

Int. J. Mod. Phys. B, 17(21) 3785 (2003),
doi:10.1142/S0217979203021836

Mechanical behaviour of AgB, in comparison to MgB, - a first principle study.
F. Parvin, A.K.M.A. Islam, F.N. Islam, A.F.M.A. Wahed, M.E. Haque
Physica C: Superconductivity, 390 (1), 16 (2003)

doi:10.1016/50921-4534(03)00868-2


http://adsabs.harvard.edu/cgi-bin/author_form?author=Tanaka,+I&fullauthor=Tanaka,%20I.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/nph-abs_connect?fforward=http://dx.doi.org/10.1103/PhysRevB.80.024505
http://banglajol.info/bd/index.php/JSR/article/view/1763
https://www.novapublishers.com/catalog/product_info.php?products_id=5883
http://dx.doi.org/10.1016/j.physc.2007.06.003
http://adsabs.harvard.edu/cgi-bin/author_form?author=Islam,+A&fullauthor=Islam,%20A.%20K.%20M.%20A.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Islam,+F&fullauthor=Islam,%20F.%20N.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Iqbal,+M&fullauthor=Iqbal,%20M.%20S.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Jalbout,+A&fullauthor=Jalbout,%20Abraham%20F.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Adamowicz,+L&fullauthor=Adamowicz,%20Ludwik&charset=UTF-8&db_key=PHY
http://dx.doi.org/10.1016/j.ssc.2006.04.043
http://dx.doi.org/10.1016/j.physleta.2005.09.085
http://dx.doi.org/10.1016/j.ssc.2005.11.032
http://dx.doi.org/10.1088/0953-8984/16/13/013
http://dx.doi.org/10.1016/j.ssc.2004.02.019
http://dx.doi.org/10.1088/0953-4075/37/9/011
http://dx.doi.org/10.1088/0953-8984/16/13/013
http://dx.doi.org/10.1142/S0217979203021836
http://dx.doi.org/10.1016/S0921-4534(03)00868-2

Tour de CMP - Ode to a Physicist 29

Works in arXiv preprint (USA)

70.

71.

72.

73.

Structural, Elastic, Electronic and Optical Properties of Quaternary
Chalcogenides BalLa2In2S7: First Principle Study

P. Barua - M.M. Hossain - M.A. Ali - [...] - A.K.M.A. Islam, [Show abstract]
Conference Paper - Jan 2017

Phase stability and physical properties of hypothetical V4SiCs

F. Parvin, M.M. Hossain, A.K.M.A. Islam, Arxiv preprint, arXiv:1110.4452v2

Structural, elastic, electronic and optical properties of a newly predicted
layered-ternary TisSiN5: A First-principles study

M. M. Hossain, M. S. Ali, A. K. M. A. Islam, arXiv preprint,

arXiv:1108.0551

Structural, Elastic, Electronic and Optical Properties of a New Layered-
Ternary TasSiC; Compound

M.S. Islam, A.K.M.A. Islam, arXiv preprint,

DOI: 10.1016/j.physb.2010.10.067

List of Remaining Publications (74* - 206)

Visit: https://www.researchgate.net/profile/A_K_M_Islam3/publications

Articles on Physics Education etc:

1.

Physics teaching in developing countries
Phys. Educ. (U.K), 12, 334 (1977).

Physics and society in developing countries
Phys. Educ. (U.K), 13, 357 (1978).

Effective development of new physics curricula.
Regional Conf. on University Physics Education, Penang,
Malaysia, May 1977.

The role of the teaching laboratory in physics education.

Regional Conf. on Univ. Physics Education, Penang, Malaysia,
May 1977.

Postgraduate education of physicists.

Regional Conf. on University Physics Education, Penang,
Malaysia, May 1977.

Physics and curricula at Rajshahi University.

Regional Conf. on University Physics Education, Penang,
Malaysia, May 1977.

Problems and policy of physics education in developing countries.
Proc. International Conf. on Role of Lab. in Physics Education,
Jaipur (India, 1985) p-289.

Some peculiarities of the problems in communicating physics to
students in developing countries. Intern. Conf. on Physics
Education held at Duisburg University, Germany (1985).


https://www.researchgate.net/publication/312231660_Structural_Elastic_Electronic_and_Optical_Properties_of_Quaternary_Chalcogenides_BaLa2In2S7_First_Principle_Study?ev=prf_pub
https://www.researchgate.net/publication/312231660_Structural_Elastic_Electronic_and_Optical_Properties_of_Quaternary_Chalcogenides_BaLa2In2S7_First_Principle_Study?ev=prf_pub
https://www.researchgate.net/researcher/2120382903_P_Barua
https://www.researchgate.net/profile/Md_Mukter_Hossain2
https://www.researchgate.net/profile/Ashraf_Ali3
https://www.researchgate.net/profile/A_K_M_Islam3
javascript:
http://scholar.google.com/citations?view_op=view_citation&hl=en&user=yO2PTYQAAAAJ&cstart=20&citation_for_view=yO2PTYQAAAAJ:yD5IFk8b50cC
https://arxiv.org/find/cond-mat/1/au:+Parvin_F/0/1/0/all/0/1
https://arxiv.org/find/cond-mat/1/au:+Hossain_M/0/1/0/all/0/1
https://arxiv.org/find/cond-mat/1/au:+Islam_A/0/1/0/all/0/1
https://arxiv.org/abs/1110.4452v2
http://scholar.google.com/citations?view_op=view_citation&hl=en&user=yO2PTYQAAAAJ&cstart=20&citation_for_view=yO2PTYQAAAAJ:kRWSkSYxWN8C
http://scholar.google.com/citations?view_op=view_citation&hl=en&user=yO2PTYQAAAAJ&cstart=20&citation_for_view=yO2PTYQAAAAJ:kRWSkSYxWN8C
https://arxiv.org/find/cond-mat/1/au:+Hossain_M/0/1/0/all/0/1
https://arxiv.org/find/cond-mat/1/au:+Ali_M/0/1/0/all/0/1
https://arxiv.org/find/cond-mat/1/au:+Islam_A/0/1/0/all/0/1
https://arxiv.org/abs/1108.0553v1
https://arxiv.org/find/cond-mat/1/au:+Islam_M/0/1/0/all/0/1
https://arxiv.org/find/cond-mat/1/au:+Islam_A/0/1/0/all/0/1
https://arxiv.org/ct?url=http%3A%2F%2Fdx.doi.org%2F10%252E1016%2Fj%252Ephysb%252E2010%252E10%252E067&v=d7b7557f
https://www.researchgate.net/profile/A_K_M_Islam3/publications
https://www.researchgate.net/publication/286414731_Physics_teaching_in_developing_countries?ev=prf_pub
https://www.researchgate.net/publication/263149773_Physics_and_society_in_developing_countries?ev=prf_pub
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ICTP

Science & Technology in Muslim Countries - Present Status,
Prospects and Strategies for Development, VAST Conference, Kuala
Lumpur (Malaysia, 1997) - published.

The Education Policy & the Curricula of Schools in Bangladesh.
Muslim Education Quarterly (UK), 19(1), 71 (2001).

(Italy) Preprint

Dipole moment functions and radiative lifetimes of alkali halide molecules.
ICTP Reprint (1985).

Ion model and dipole polarizabilities in energy calculations. ICTP Report
IC/85/21.

Equilibrium geometry and energy of unmixed lithium halide dimers.

Proc. of the LAMP Conf. at ICTP, Italy (March 1985).

Lighter Alkali Hydride and Deuteride I: Electronic Properties of Pure Solids.
ICTP Report 1C/92/344

Lighter Alkali Hydride and Deuteride II: Vibrational and defect
properties of pure and impure crystals. Report prepared for ICTP
1992).

E/ACAIleY FORMATION ENERGY OF Li(H,D) AND Na(H,D) SYSTEMS
IC/93/130 DOI: 10.13140/RG.2.2.16792.85765

Thermal expansion and temperature variation of elastic constants of
Li(H,D) and Na(H,D) systems.

Report IC/94/366, Miramare, Trieste, November 1994.

Superconductivity in silver diboride, Presented at the Bangalore Intern.

Conf (13-15 July, 2006).

Lithium hydride crystal near melting point. ICTP Report IC/95/119.

http://streaming.ictp.trieste.it/preprints/P/95/119.pdf

Conference Proceedings Edited and Published

1.

Condensed Matter Physics: Vol I, Proceedings of the 1996
International Workshop (Rajshahi 28 Oct- 1 Nov, 1996), Edited by
A.K.M.A. Islam. ISBN 984-30-0269-5 (pp 264). Catalogued by US
Library of Congress, ICTP Library.

High-T. Superconductors: Proceedings of the 1998 International
Workshop (12th Anniversary Workshop, Rajshahi, Bangladesh, 2-6
November, 1998)

A.K.M. A. Islam; Rajshahi University

ISBN 10: 9843103939, ISBN 13: 9789843103932, Publisher:
Condensed Matter Physics Group, Dept. of Physics, Rajshahi
University, Publication Date: 1998

LCCN permalink: http://lccn.loc.gov/99938837 , CALL NUMBER:
QC611.98.H54 H5 1998 Jefferson or Adams Building Reading
Rooms

US Library of Congress Cataloguing-in-Publication Data available
from Website: http://www.oclc.org; http://lcweb.loc.gov/catalog/;


http://streaming.ictp.trieste.it/preprints/P/95/119.pdf
http://www.abebooks.co.uk/author/A.+K.+M.+A.+Islam/11342003/
http://www.abebooks.co.uk/author/Rajshahi+University/12085593/
http://lccn.loc.gov/99938837
http://catalog.loc.gov/cgi-bin/Pwebrecon.cgi?SC=CallNumber&SEQ=20120706015315&PID=s-3Gkvf7NSSeYQBR0qAut3QiSei&SA=QC611.98.H54
http://lcweb.loc.gov/catalog/
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Also catalogued by ICTP Library, and several UK, USA, Japan,
China, Singapore, India & Pakistan University Libraries.
Proceedings of the International Workshop on
Superconductors
https://books.google.com.bd/books?isbn=9843103939
A. K. M. A. Islam, Ra&jasahi Bisvabidyalaya. Condensed Matter
Physics Group - 1998 - Snippet view

A K M A Islam Department of Physics Rajshahi University Rajshahi-
6205, BANGLADESH

High-Tc

Books Authored and Published

1. A.K.M. A. Islam, F. Parvin, Superconducting Noble Metal Diboride,
Chapter 3 in: Supeconductivity Research Developments);
ISBN-13:978-1-60021-848-4 (hardcover); ISBN-10:1-60021-848-2
(hardcover), Editor: James R Tobin, pp 63-92 © 2008 Nova Science
Publications, Inc (New York).
https://www.novapublishers.com/catalog/product_info.php?products_id=5883
e-Book: Supeconductivity Research Developments

Pub. Date: 2008, ISBN: 978-1-60692-762-5

Electricity, Magnetism and
Modern Physics (Text Book)
A.K.M.A. Islam, M.N. Islam,
M.S. Islam

On Solid State of
(Popular book)
A.K.M.A. Islam

Nuclear Physics (Text Book)
A.K.M.A. Islam, M.A. Islam

Matter

Electrodynamics (Text Book)
A.K.M.A. Islam, S.N. Islam

Chotoder Biswakosh”
(Children’s Encyclopaedia) -
Vol. II

A.K.M.A. Islam

Chotoder Biswakosh*
(Children’s Encyclopaedia) -
Vol. I

A.K.M.A. Islam

Theory of Evolution - An
Analysis (Translated & edited)
A.K.M.A. Islam, S.M.H.
Rahman

Education Policy of
Bangladesh

(School and Madrasah Education)
Bamladese skula o ma drasa

Ist Ed., July 1985
2nd Ed., April 1988
3rd Ed., Sept. 1997

4% Ed. Agreement

First Ed., April
1989

2nd Ed., 2000
First Ed. April 1989

2nd Ed., 2000
3 Ed. Agreement

First Ed. Dec, 1993
2" Ed. Agreement

First Ed., 2002

First Ed., 2003

First Ed., July 2000
ISBN:

984-31-0921-4

First Ed. 2003

ISBN 984-32-0760-
2

Bangla Academy, Dhaka
Bangla Academy, Dhaka
Books Pavillion,Rajshahi

QualityPublication, Dhaka

Bangla Academy, Dhaka
Bangla Academy, Dhaka

UG Commission
UG Commission
Time Science Pub., Dhaka

Text Book Publ. Board, RU
Time Science Publicat.,
Dhaka
Bangladesh
Foundation,
Dhaka

Islamic

Bangladesh Islamic
Foundation,

Dhaka

Tanwi Publishers, Rajshahi

Ahsan Publication, Dhaka
Catalogued: US Lib of
Congress.

ACCESS: Asian Reading


https://www.google.com.bd/search?hl=en&tbm=bks&tbm=bks&q=inauthor:%22R%C4%81j%C4%81%C5%9B%C4%81h%C4%AB+B%C4%AB%C5%9Bvabidy%C4%81laya.+Condensed+Matter+Physics+Group%22&sa=X&ved=0ahUKEwie0s-l763cAhVSZt4KHcdDCdgQ9AgIMjAC
https://www.google.com.bd/search?hl=en&tbm=bks&tbm=bks&q=inauthor:%22R%C4%81j%C4%81%C5%9B%C4%81h%C4%AB+B%C4%AB%C5%9Bvabidy%C4%81laya.+Condensed+Matter+Physics+Group%22&sa=X&ved=0ahUKEwie0s-l763cAhVSZt4KHcdDCdgQ9AgIMjAC
https://www.novapublishers.com/catalog/product_info.php?products_id=5883
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Sikshaniti o pathyakrama :
ghoshanara aloke mulyayana
A.K.M.A. Islam, S.M.H.
Rahman

First Edition 2006

Room

(Jefferson, LJ150) CALL
No.:LC904 .I855 2003
Ben

10. ’T%WETW Smriti amlana Kavico Associates, C'gng
US Lib Congress (Smriti amlana) (282+xv) Catalogued: US Lib of
Isalama, E. Ke. Ema. Ajaharula ISBN 9843228693 Congress.

htto: //lcen.loc QD22.L35 S67 2006 FT
A-K-M.A. Islam pi// MEADE Asian Reading
Room (Jefferson LJ150) -
STORED OFFSITE
11. Bedevilled World 324+viii (March Global Media Publications,
A.K.M.A. Islam 2008) New Delhi, India
ISBN: 81-88869-26-0
12. Tfre ey st ofear igﬁ%xvfs(éﬁ'éM Allama Fazlullah
indi i i - Foundation, Chittagon
(Nindito Bishwa Nandito Gantabbo) 300-000158-0 gong
A.K.M.A. Islam

13, Ssddal ciaglly 4l alle 2011 Beirut, Lebanon  (Prof.
Arabic version of Hendawi)

‘Bedevilled World’
A.K.M.A. Islam

14. IIUC Vision 2030 - A 75+iv (1 July Published by
Roadmap for Excellence 2017) o International Islamic
(Thinking Ahead - Vision, An IIUC Publication  yniversity Chittagong,
Passion and Courage) Chittagong
A.K.M.A. Islam

15. Free Will 30+iv (2018) To be published

A.K.M. A. Islam

Conference and General Articles: some are published in
Periodicals, National Dailies and Conf Proceedings (70)

Challenges and Opportunities of Globalization: ICT, Media & Cultural Issues in
Bangladesh Perspective - presented at the 37™ Convention of the Institution of
Engineers of Bangladesh (5-7 January 2003) - published in the proceedings.
Jakarta ICIS II:”"Muslims Nations To Stand Up and Be Counted”- 2006

Bali conference on ‘Family Planning and Islam’ (Indonesia).
‘Appearance of First Man Adam’, 8™ Global Conference
Kuwait)

(Nov 2006 in

‘Reawakening of the dissipated potentials of Muslim Youths’ International
Conf. in Riyad organized by WAMY.

Image of Islam & Jakarta Declaration

“Tathya Projugti O Muslim Biswa” in Bengali, June 2003
Away from the wild wild world (New Age, 19 Aug 2004)
Private Universities — problems and prospects (Naya Diganta)

Information Technology and the Muslim World, Malaysia


http://catalog.loc.gov/cgi-bin/Pwebrecon.cgi?SC=Redirect|N&SEQ=20120706022237&PID=VTUEbzpW19JTqSvfPCOpZlo2aUVut&SA=Isala?ma,+E.+Ke.+Ema.+A?jaha?rula
http://lccn.loc/
http://catalog.loc.gov/cgi-bin/Pwebrecon.cgi?SC=CallNumber&SEQ=20120706023140&PID=3qelAINME9j6J8XezdzwTI8jedOxg&SA=QD22.L35
http://catalog.loc.gov/cgi-bin/Pwebrecon.cgi?SC=CallNumber&SEQ=20120706023140&PID=3qelAINME9j6J8XezdzwTI8jedOxg&SA=QD22.L35
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Cartoons versus pretext of freedom of expression, New Age (2006)-

New Age Lecture on FfESERM ¢ affrFmeie wfe - APTECH T+ wma 2
Anniversary Program-a (first launched in Rajshahi on 17 May 2000) - October
2003 at Rajshahi

Hftreg, XA @ WA (AMF- TR, Amar Desh 30 July 2009
e ey - gyl S5 - Naya Diganta , August 2007
FfReTS! @ AFT: fEFar - 7F=mIw, Amar Desh 29 Jan 2008

GO f*rwT AR ST - M SE, Amar Desh June 2009

BanglaJOL and the JSR Experiences with the online journal system, 2009 -
INASP News Letter (UK)
http://www.inasp.info/uploads/filer_public/2013/04/08/banglajol_andthe_jsr_1.pdf
St I F RSS! @ AWIfE FF

FuH f*r=t 779g@ @S - Nirjhar Article - June/July 2009 ¥

Faster-Than-Light Particle or Is it? - Physics Seminar Lecture on Neutrino at
RU - 10 Oct 2010

I, Tl 1o @ «y AeEite - Naya Diganta, 2010 July-August
FISHA @ APGITSIT NG &1 - Press Club Article (published)
TERTe! W2 W@ 8 FR@rel T - Amar Desh, Dhaka, Monday 29 August 2011

Freedom of Speech and Obscene Movie - Innocence of Muslim” - September
2012

Enhancing Reputation of the Muslim World Universities — Trends in Bangladesh
(Framework for classification and ranking of the universities of the Muslim
world), 11-13 June 2013 - Khartoum, Sudan (32 slides Power Point
Presentation)

Future Of University and University of the Future, VC Forum 2013, Islamabad,
Pakistan (23-24 September) - Panel Discussion, 21 slides presentation
The COMSATS Institute of Information Technology, Pakistan in collaboration with the
Islamic Educational, Scientific and Cultural Organization (ISESCO); Higher Education
Commission, Pakistan (HEC); Ministry of Science and Technology, Government of Pakistan
(MoST); and the Federation of the Universities of the Islamic World (FUIW) is organizing a
2 - Day Vice Chancellors’ Forum on ‘Universities in the Islamic World: Challenges of
Internationalization’. The Forum is scheduled to be held on September 23 - 24, 2013.
Venue of the Forum is Serena Hotel, Islamabad, Pakistan.
Knowledge-based Development in Muslim Countries — Status and Prospects -
IIUC Conf at Dhaka (2010) and Turkey Lect (June 2014)

Innovation and Entrepreneurship: Reflections of a Physicist, ICOBIEE (Penang,
Malaysia, 6-8 December 2013)

Socioeconomic Development: Econophysics, Econoshariah as Secular & Divine
Resources, iEcons15 (Thailand, 29-30 September 2015) - Keynote Speech

Exciting 3D MAX Phases and The Derived 2d new Wonder Materials - IIUC
Intern Conference: ICISET-2016 28-29 October 2016

Workshop on ‘University-Industry Collaboration’ arranged jointly by IEEE-
B’desh Chapter & IIUC (Chittagong-2016).

HRM Issues at BSHRM Chitagong Summit 2017

World Wide Web - Future is Exciting and Unpredictable - Article published in
TechFest Souvenir, IIUC 2018.
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e Satellite - Artcle (2018) 25 June to be published in Monthly “Nirjhor’ 2018. It
is also being published as a booklet.

+ MORE
Other Works

1. K*d Scan Statistics and efficiency. IC Report (Lond) KD-09/1970.
H.P.D ionization measurements and automatic selection of GRIND
hypotheses. Imperial College Report KD-10/03/1971.

3. Further results on the quality of ionization information. Imperial
College Report KD-11/06/1971.

4. "Production of Hypernuclei", RU, M.Sc. Thesis (1967).

Journal of Scientific Research and Prof. Azharul
Islam

Founder Chief Editor: 2008 - 2014 (resignation due to illness) - Single-
handedly did nearly all its initial hurdles for publishing an International
journal, printing, online articles, reviewing by world scientists and finally
publishing - first two issue were also printed on paper.

Sioux Cumming of INASP (UK based office) also helped Prof Islam.

The Faculty of Science, Rajshahi University launched the journal and
made Prof Azharul Islam Editor-in-Chief in March 2008 after his return
from Chittagong on serving a year more than the first 4-year term as
Vice-Chancellor of International Islamic University Chittagong. Initially
there were many hurdles to overcome and he had to work single-
handedly 10-12 hours a day. The entire job of receiving submission,
reviewing the works (blind review by at least two reviewers), revision,
publication (3 volumes yearly) was done online. Print journals were also
brought out in the first year only. Due to the hard work, the journal
soon became popular among scientists - many papers were used to be
submitted from USA, UK, Russia, China, Japan, Canada, South Africa,
Morocco, Iraq, Iran, Indonesia, Malaysia, India, Pakistan, Australia,
Nepal and so on. According to INASP news letter the jourmal nearly
topped the list among Bangladeshi journals, some of which are more
than 30 years old. As an efficient Editor of Science journals Prof Islam
was awarded Scholarship by CSE in 2010 for the 53™ Annual Congress
of the Council of Science Editors held during May 14-18, 2010 at Hyatt
Regency Atlanta, Atlanta, Georgia, USA.
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In 2014 Prof Islam needed medical treatment overseas and he handed
over the Editorship to Prof Hasan Ahmed.

J Q LPart of the JOL Project

Supported by INASP

Bangladesh Journals OnLine (BanglaJOL) is a service to provide access
to Bangladesh published research, and increase worldwide knowledge of
indigenous scholarship. Read more.

Announcements

Submission of Paper, Author Guidelines
The Editorial Board invites papers from the
researchers for future issues of JSR.

See details for modest publication charge (Go to
next line and Click More...)
Posted: 2009-01-05

Published by the Faculty of Sciences, University of Rajshahi.
Full-text articles available from ARCHIVES.

Journal of Scientific Research is included on DOAJ.

View current issue »

Professor A K M Azharul Islam led IIUC to its present
height

Rajshahi University Senate Election (1994) & subsequent Events

Apart from research capabilities Prof. Azharul Islam has wide experience
in affairs of university administration. In accordance with the University
Act of 1971 he was elected to the panel in 1994 by the Senate of
Rajshahi University for appointment as the Vice-Chancellor by the
Chancellor. The Education Minister called him to discuss matters related
with it which resulted in decision to appoint him as Vice-Chancellor and
asked him to stay in Dhaka for one day to take the appointment letter
along with him. But a very influential person was able to change the
decision for a different person. After this the Minister apologetically
discussed the matter again with him and offered the post of Pro Vice-
Chancellor. But despite request he declined the offer. Subsequently he
was offered Vice-Chancellor of Islamic University Kustia and later Vice-
Chancellor of newly established university in Tangail, but Prof. Islam
declined both the offers.


http://www.inasp.info/jols
http://www.inasp.info/
https://www.banglajol.info/index.php/JSR/about
https://www.banglajol.info/index.php/JSR/issue/archive
https://doaj.org/toc/2070-0245
https://www.banglajol.info/index.php/JSR/issue/current
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Undeterred Prof. Islam continued with his academic and research work.
In 2002 despite much reluctance he was persuaded by the Trustee
Board of International Islamic University Chittagong (IIUC) to replace
Prof. Mohammad Ali (former Vice-Chancellor of Chittagong University)
as Vice-Chancellor. He ultimately joined IIUC in Nov 2002 (the
Chancellor subsequently appointed him in accordance with the provision
of the University Act) and he whole-heartedly continued to improve the
status and image of IIUC in national and international levels.

IIUC’s Research Ranking by Scopus

Scopus is the largest abstract and citation database of peer-reviewed
literature: scientific journals, books and conference proceedings.
Delivering a comprehensive overview of the world's research output in

the fields of science, technology, medicine, social sciences, and arts

and humanities, Scopus features smart tools to track, analyze and

visualize research.

(see next page for Publications from Top Private Universities - Scopus
Data 2017-2018)

University Ranking

According to Webometric Ranking (the only available ranking system
that uses all the universities of the world) IIUC ranks 27 in the country
ranking (out of 146 public & private universities), 5020 in the world (out
of ~28,100 universities). Source: 01 July. 2018 Edition.

Scopus
|
e—
e, |
Dot et urwery [
niamic esarsty of Techocco [
Arancan leamaons Unwventy - Barglaces: [
Eowest urwersty |
Soraat Urewsty Do [
Atmansdah Uriwruty af Soonce et Techoosyy ([
T |

LUkt It ional Uniivers

Commentn

Coogeyegini © F01 Einevier BV A rghts reserisd Scopusd s & regiierd inidemark of Elsrver B 4

A book “ITUC VISION 2030" authored by Prof. A.K.M. Azharul
Islam was published: 1 July 2017
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Prof. A K M Azharul Islam (Vice-Chancellor) believes that in order
to achieve excellence IIUC requires a strong, contemporary, well-
maintained adequate infrastructure, an effective and responsive
administration for leadership, and outstanding staff who work together
toward common goals and objectives of IIUC.

Prof. Islam believes that giving proper focus on research, scholarship
and creative activity differentiates a university from other universities.
The ideas, discoveries and innovations emanating from a university
profoundly affect the well-being of society as well as its international
competitiveness. Areas of focus in teaching, research and scholarship
will be determined by departments, faculties, based on the following
criteria:

One important factor that affects the dissemination of the culture of
scientific research among academic staff is the availability of facilities
and funds (where necessary) enabling academic concepts and ideas to
be explored, investigated, and realized through conducting research. He
initiated through Service Rules to encourage its academic staff by all
possible means.

In order to further fulfill the dream goal of becoming a first class
university Prof. Islam personally prepared a Road Map of IIUC as “IIUC
VISION 2030” for the Board of Trustees to work on.

g liuc Vision 2030

The Foreword (Vision, Passion and Courage) of the book will explain the main
theme of the Vision which is as follows:

“Beginning from 1995 to present (2017) International Islamic University
Chittagong has continued to mature into a university of higher education that
successfully prepares students from diverse backgrounds from home and abroad
for career and service anywhere in the world. Over the next decade or so,
International Islamic University Chittagong will seek faithfully to be the first choice
university in Bangladesh for students, faculty, and staff.

To steer IIUC from its current status to top national and then to regional class (on
way to world-class) University is definitely a huge task which is both complex and
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lengthy. Nevertheless the opportunity is there but it would require Vision, Passion,
and Courage to attempt to innovate further and to create a new and improved
learning culture in the year 2030 from the present one.

The development of a strategic roadmap envisaged as the present VISION 2030
for the next decades or so for International Islamic University Chittagong is
important for many reasons. In fact a strategic roadmap would guide a university
toward achieving its long-term results, while keeping with the mission and guiding
principles.

To achieve such excellence IIUC requires a strong, contemporary, well-maintained
adequate infrastructure, an effective and responsive administration for leadership,
and outstanding staff who work together toward common goals and objectives of
IIUC. ‘Attaining academic excellence demands the recruitment and retention of
excellent faculty who are committed to outstanding undergraduate and graduate
teaching as well as cutting-edge research. These two dimensions of excellence are
mutually reinforcing. Without operational excellence, even the best faculty will not
realize their potential, and without outstanding faculty, even the best infra-
structure, staff, organization and processes will fail to produce excellence.’

In order to fulfill such VISION 2030 the present Roadmap has been prepared for
IIUC. I must stress that Board of Trustees must learn from the past of IIUC to
build on its future. They should have a clear VISION, PASSION and COURAGE to
materialize the dream in the path of excellence outlined in the Booklet.

I believe that sharing our strategic roadmap with our staff, stakeholders and
colleagues will encourage open communication and ensure we are on the right
track to meet the needs of our country and international communities. The
dream-concept may then become reality through such roadmap.

Finally I should acknowledge several sources including some renowned universities
of the world and websites from which several pictures and many of the ideas are
used.”

Award and Recognition (List in Chronological Order)

1961: Haji Mohd. Mohsin Prize and Bogra Textile Mill Prize for result at
Matriculation in the East Pakistan Secondary Education Board,
Dhaka

1964: Governor’s First Prize, Air Travel and Certificate for National
level Essay Competition in the then East Pakistan

1966: Habib Bank Gold Medal and Book prize for B.Sc. Hons result

1967: Habib Bank Gold Medal and Book prize for B.Sc. Hons result

1968: Presentation of Insignia of the then Pakistan Civil and Military
Award as well as President’'s Medal for Pride of Performance
(Gold Medal, US$ 1000 Prize Money and National Tour)

1968: Government Merit Scholarship for PhD at Imperial College of
Sci. & Tech, London



1969:

1991:

1997:

2001:

2006:

2010:

2016:

2016:

2017:
2018:
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Gold Medals at Rajshahi University Convocation (in absentia) for
achieving Faculty First Positions at Both B.Sc. Hons and M.Sc
Examinations

Prime Minister honors in a Ceremony at Dhaka - as Supervisor
of UGC PhD Research Fellows

UGC Resaerch Award in Physics— Presented by the Education
Minister of Bangladesh

ISESCO International Science Award for Meritorious Research
Achievements in the field of Physics (US$ 5000, Certificates +
Tour & others)

Bangladesh Academy of Sciences Gold Medal Award 2006
(Awarded by Hon’ble President of Bangladesh

International Recognition (CSE Award 2010) as one of the
three

Editors of Science Journals of the Third World on the occasion
of 52" Annual Conference of the Council of Science Editors
(Atlanta, 14-18 May 2010), Hyatt Regency Atlanta, Atlanta,
Georgia

United Group Outstanding Research Award 2016 - (Awarded by
the Education Minister at Dhaka, 22 April 2016)

UGC Reception for author of University Text book (Crest &
Certificate by the Education Minister,Government of
Bangladesh)

United Group Outstanding Research Award 2017

The Bangladesh Education Leadership Award ‘EMERITUS
PROFESSOR AWARD’ judged by Asian Confederation of
Businesses with CMO Asia as its Strategic Partner and Stars of
the Industry Group as a research partner - presented at Hotel
Radisson Blu on 23 September 2018.

+ Several other awards and receptions by cultural and
Educational Organizations including Rajshahi University
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Certificates & Photos of Some Awards

Three Gold Medals (two for Azharul Islam and onr for Shamsunnahar
Islam) awarded at RU Convocation in 1969 (in absentia).
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Dr. A.K.M. Azharul Islam is receiving President’s Medal for Pride of
Performance at the President’s House on 8 Dec 1968 awarded to
only one student in the then East Pakistan at the PG stage. The
award includes Prize money $1000 and Tour of whole of the then
West Pakistan.
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THE INSTITUTE OF PHYSICS

This is to certify that

at a meeting of Council in fuly iz
AKMX felane

was elected a Fellow of
The Institute of Physics

" and was thereby granted the title of

THE
NEW YORK Chartered Physicist
ACADEMY OF SCIENCES
Dr. A. K. Islam a’ i Qe
% KECOGNITION AND CEMTEHUATION OF SET8N6G PLECTTD FPRESIDENT
AN ACTIVE MEMRBE R

OF THIS ACADEMY

',a o ._1:/..'\««1

2001 iE:JENcE A,
<

The Islamic Educational, Scientific and Cultural Organization -ISESCO-

in Recognition of Meritorious Achievements in the field of
Physics

Conferred the above-mentioned Award to

Prof. Dr. A.K.M. Azharul Islam
(People’s Republic of Bangladesh)

Granted on 22 December 2001, at Shanah, Usuted Arab Emirates

International ISESCO Science Award 2001 for Meritorious Achievements
in the field of Physics includes US$ 5000 and other awards.
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GULF ;£ NEWS

SUNDAY, DECEMBER 23, 2001

D Shaikh Sultan with representatives of Islamic countries during the meeting of Isesco Executive Council in Shadah. ~ Picture: WAM

© @
Bangladesh National Commission for UNESCO

Ministry of Education
Government of the Peaple 's Republic of Bangladesk
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- ‘ Bangladesh National Commission for UNESCO (@NCU), Ministry

Iica— of Tducation congratulates Mr, A.K M. Azharsl Islam on fis

I s i 4 TS0 S P e P 201 < 944 wirning of “ISESCO ®rize in Science and Technology 2001”,

o SR omganived by islamic Tducational  Scientific  and Cultural
P R o oty s S e e Organization (ISESCO}

- We wish fim every success in life.
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the
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international cantre for theanetical physics
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ICTP Senior Associate (2001-2005)
A.K.M. Azharul Islam has been
appointed vice-chancellor of the
International Islamic University, Chittagong,
Bangladesh. In 2001, Azharul Islam was
awarded the Islamic Educational, Scientific
and Cultural Organization (ISESCO)
Science Award for his wide-ranging contributions to physics.
His current fields of interest include electronic and structural
properties of solids and superconductivity.
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University Grants Commission of Bangladesh

Agargaon, Sher-e-Bangla Nagar, Dhaka- 1207,

University Grants Commission of Bangladesh Science Award (Original
Research Work in the Field of Science and Agriculture) -1997.
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Appreciative Letter for Keynote speech on “Enhancing Reputation of the
Muslim World Universities-Trends in Bangladesh” at the International
Workshop on  Application of ~University Performance Indicators:
Developing a Ranking Systam for Universities of the Islamic World,
Khartoum, 11-13 June 2013), Organized by the Federation of the
Universities of the Islamic World (FUIW) in collaboration with Al-Zaiem
Al-Azhar University and Omdurman Islamic University.
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Bangladesh Academy of Science Gold Medal Award

(Senior Group - Physical Sciences)
Dr. A K M Azharul Islam, Department of Physics, Rajshahi
University
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BANGLADESH ACADEMY OF SCIENCES

The Bangladesh Academy of Sciences Gold Medal
in Physical Sciences (Senior Group) for the year 2006

IS AWARDED TO
Professor Dr. A. K, M. Azharul Islam

in recognition of his significant contributions in the field of Condensed Matter

ARSI AN N S NS o
308565306965 106985 10696 106985 0965 R ReIG:

%ﬁ Physics.

&

O Prof. Dr. Naiyyum Choudhury Prof. Dr. M. Shamsher Al .
Secretary President é

R 061 0 S G 0B

Prof. A.K.M. Azharul Islam receiving Bangladesh Academy of Science Gold
Medal from the Honourable President of Bangladesh in recognition of
significant contributions the field of Condensed Matter Physics (2006).
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Eminent scientists
receive BAS
Medal

Dr. Azharul Islam and Dr. Saleh Hasan Nagib
mhance the image of Rajshahi University

bursngazets Sehel weites frion Kaphani o ity

institutional help, Prof. Islam has established a research laboratory
d Matter Physics’ at his own initiative at Rajshahi University. He has
67 research students till date for their M.Sc, M.Phil and Ph.D degrees.

nt of

© in the ad
science, measured In terms of the

number and Impact of scientific
research  papers  published  In
internationally recognized joumnals, Dr,
Saleh Hasan Naqib has been given the
TWAS Young Scientist of the Year 2007
Award,

Dr. Saleh Hasan Nagib was bom on
the 3rd of August, 1970, at Rajshahi. He
completed his B.Sc. and M Sc. degrees
from the Department of Physics of
Rajshahl  University.  (Secured It
position with First Clasy in, both the
exams). Dr. Nagib joined as a Lecturer
at the Department of Physics of RU, in
1998

In 2003, Dr. Nagib completed his
PhD. in the field of High-Te
Sup tivity from the Cavendish
Laboratory of University of Cambridye.
UK. He wasx awarded the
Commonwealth  Scholarship  (UK),
DICTP Scholarship (from the Abdus
Salam ICTF, Italy) and Research
Assistantship from the Southern Iinois
University, USA.

He has more than two years of Post-
Doctoral rescarch experience at the
Cavendish Labx y of Ui ity of
Cambndge, UK and at the MacDiarmid
Institute of Advanced Materials and
Nanotechnology, Wellington, New
Zealand, He visited the Quantum
Matter Group, Department of Physics,

Physical Socicty (APS), Cambridge
Philosophical  Society  (UK), and
Bangladesh Physical Society.

Dr. Naqib has been working as
referee  for various international

journals, including Physical Review B
and Physical Review Letters published
by the American Physical Society

Dr. Naqgib has already supervised a

number of M S research students and,
i currently working as an Associate
Professor at the Department of Physics,
Rajshahi University.

Dr. Saleh Hasan Nagib s married to
Dr. Raihana Shams lslam and has a
daughter, He is the eldest son of Prof.

Bangladesh Academy of Sciences has
honoured Prol AK M Azharul Inlam
with the Award of the Academy Gold
Medal-2006 for Senior Scientists in
Phynical SClences

Professor Dr. AK M. Azharul Islam
was born in 1946, H
Physics from Rapghate U ’
1967 and Ph.D from Impenal College of
Sei & Tech, London University in 1972

He is currently a Professor of Mhysics
at Raghahi University He acted as
Chairman, Dept of Physics and Dean of
the Science Faculty. He also served for 5
years  as  Vice-Chancellor  of
International  Islamic  University
Chittagong,

Without institutional help, Prof
Islam  has  established a  rescarch
laboratory ‘Condensed Matter Physics’
at his own initiative at  Rajshahi
University. He has guided 67 research
students till date for their MSc, M.Phil
and Ph.D degrees

Prof. Islam has over 100 research
papers published maostly n
international journals and 80 articles on
sownee and contemporary issues and
also published 17 books including one
from New Delhi, one from Lebanon. He
has  edited  two  International
Conterence Proceedings and 1 book-
chapter published from New York
recently.

Prof Islam is a Fellow of Institute of
Physics, London  since 1992,
Eanghdnh Academy of Science and

as an Invited  Helalun Nahar and Prof. AKM.
, During these  Mohiuddin.
h on
properties  of DR. A KM, AZHARUL ISLAM
papers in  Professor Dr. AKM. Azharul Islam
_and international has a  di d  career in Several
conferences, He has visited several
countries for research related activities,

including USA, Germany, UK, New
Zealand and Malaysia. So far he has
published about 40 research papers,
mostly in international journals of

"&"quu ber of
amember of the Institute
of Physics (IOP, UK), American

gladesh Physical Society. He is a
Senior Assoclate, ICTF, Italy and a
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Prof A K M Azharul Islam (Vice Chancellor, International Islamic
University Chittagong) is in a Group Photo with other recipients in
the UG Research Award 2016 Ceremony with Education Minister
Mr.Nurul Islam Nahid on 22 April 2016

Prof A K M Azharul Islam (Vice Chancellor, International Islamic
University Chittagong) Is in a Group Photo with other recipients in
the UG Research Award 2016 Ceremony with Education Minister
Mr.Nurul Islam Nahid on 22 April 2016
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The Council of Science Editors is a United States-based nonprofit
organization that supports editorial practice among scientific
writers. Headquarters: Colorado, United States

CSE Scholarship Program

The Council of Science Editors (CSE) is a dynamic community of
editorial professionals dedicated to the responsible and effective
communication of science. Its mission is to serve editorial
professionals in the sciences by creating a supportive network for
career development, providing educational opportunities, and
developing resources for identifying and implementing high-quality
editorial practices.

The CSE Scholarship Program has been developed to support
publishing professionals by sponsoring their attendance to the CSE
Annual Meeting.

Award of Scholarship by CSE in 2010
53" Annual Congress
http://www.councilscienceeditors.org/

Council of Science Editors 53rd Annual Meeting, May 14-18, 2010,
Hyatt Regency Atlanta, Atlanta, Georgia

A K M A Islam was one of the three recipients from Third World
Countries:

e Invitation with full air fare, Hotel Hyatt Regency Atlanta in
Atlanta, USA, to attend the Annual Conference in Atlanta
during 16-18 May 2010.

e |Lecture in General section


https://www.councilscienceeditors.org/
https://www.google.com/search?client=firefox-b&q=council+of+science+editors+headquarters&stick=H4sIAAAAAAAAAOPgE-LUz9U3MMo1yLHU0spOttLPL0pPzMusSizJzM9D4VhlpCamFJYmFpWkFhUDAMHrS4E5AAAA&sa=X&ved=2ahUKEwjD2-WZlOrdAhWCfysKHa7sCGoQ6BMoADAYegQICRAd
https://www.google.com/search?client=firefox-b&q=Colorado&stick=H4sIAAAAAAAAAOPgE-LUz9U3MMo1yLFU4gAxDfNMyrW0spOt9POL0hPzMqsSSzLz81A4VhmpiSmFpYlFJalFxQA8iKHvQwAAAA&sa=X&ved=2ahUKEwjD2-WZlOrdAhWCfysKHa7sCGoQmxMoATAYegQICRAe
http://www.councilscienceeditors.org/
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Prof. Islam
was also
gifted with
‘Uttorio’.

The Bangladesh Education Leadership Award - ‘EMERITUS PROFESSOR
AWARD’ - presented at Hotel Radisson Blu on 23 September 2018.
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3 CMP (Theory) Lab and its Activities

| K4

nAa

Bartment of PHysics

4 pASS

Research Activities of the Department

The department has a long tradition of research in various areas of
physics under MSc, MPhil and PhD programmes. The faculty members
along with their research students pursue research in diverse fields
which have resulted in a large number of research publications in
various journals of international repute, like Nature, Physical Review
Letters, Physical Review, Nuclear Physics, Physics Letters, European
Physical Journal, Journal of Materials Science, Journal of Non-Crystalline
Solids, Journal of Alloys and Compounds, Physica Status Solidi, Journal
of Physics and Chemistry of Solids, Physica B: Condensed Matter,
Physica C: Superconductivity, Solid State Commun., Comput. Mater.
Sci. Int. J. Comput. Materials Science & Engg., Angewandte Chemie
International Edition, International J. Mod. Phys. B, Journal of Physics:
Condensed Matter (UK), Journal of High Energy Physics, Physics and
Chemistry of Glasses, Nuovo Cimento, Annals of Physics, etc. Staffs of
the Department are also working under different international
collaboration program with India, Japan, UK, Australia and USA.

Current Research Areas
e Nuclear Physics: Nuclear reaction & nuclear structure
e Radiation Physics and Medical Physics
e Atomic Physics
e Condensed Matter Physics: DFT study of MAX phases, 2D

nanomaterials MXenes, superconducting & other materials.
Experiments in solid state reaction

Superconductivity: Charge transport and Magnetic properties
Semiconductor Physics: Thin film deposition and characterization
Structural properties of glass and glass ceramics

Solar Energy

High Energy Physics: lattice QCD
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Research Interests of Professor Islam

1968 - 1977 Nuclear & Elementary Particle Physics

Hypernuclei Physics

Study of hypernuclei produced in emulsion nuclei by 3 GeV/c K™ mesons;
Neutron simulation process is the dominant process in the non-mesonic
decay of heavy hypernuclei, Determination of potential well-depth for
lambda-particle in nuclear matter.

High Energy Elementary Particles Interactions

K*d interaction (2 - 3 GeV/c); search for both exotic and non-exotic
resonances; Comparison between charge-exchange and non-charge-
exchange K* production and decay.; Isospin zero contribution to K*
production;production and characteristics of several resonances in both
K*n and K*p reactions; ‘Ascoli analysis’ of Knr system produced in charge-
exchange & non-charge-exchange channel yielded important conclusions.

1978 - 2000 Condensed Matter Physics

Physics of the Condensed Matter
Ionic crystals; Interaction potential; Electronic properties of pure systems
Defects in Crystals

Defects in crystals — model potential studies; Vacancy formation energy;
Binary metal hydride & deuteride crystals; Elastic and dielectric properties

High-T. YBCO superconductors

Studies on cuprate superconductors including possible explanation of high
T. in some 2D cuprates; Successful modelling of complex doping
dependence of dT./dp

2001 - 2007

Newly Discovered MgB, superconductors & Related
Diborides

2008 - till date

N.B:

New FeAs-based (discovered in 2008) Superconductors

Superhard Superconductors (BC3, BCs)

Hydrogen-rich materials - Metallization of SiH4 & GeH4 under pressure;
A|H3, SnH;

Superconductor-insulator phase transition in single-cryatal
Las.,SryCuO,

New superconductor RbFe,As,

MAX Phases: Phase stability, elastic, electronic, thermal and optical
properties of solid solutions; Superconducting MAX Phases

2-Dimensional MXenes Nanomaterials

Prof. F. Parvin is jointly supervising PG students of CMP Lab as

principal supervisor and Prof. Islam as co-supervisor since early 2013.
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Current Research Interests of Groups outside CMP Lab

Some former Research students of CMP Lab because of their PhD work
abroad later started work independently in the following branches:

1. Superconductivity (also collaborating with CMP Lab besides
their own independent works)

Prof. S H Naqib, Prof. R S Islam
Research Topics: Charge transport and Magnetic properties of
high T. superconductors - publication in good journals including
Phys. Rev. Outside CMP they have

Total PG Students = 20
Total Publication =29 (2007-2018) (not including
publication with CMP Lab during the period)

2. Prof. F N Islam

With a Master degree in Nuclear Physics, he joined CMP in 1997
for his PhD (awarded August 2002). On hearing the breaking
news of the discovery of MgB, superconductor from Raihana S
Islam (a PhD student at Cambridge) in 2001, CMP Lab with F N
Islam started very important early works on this new
superconductor which were published in well-known journals. He
continued in the Lab and then went to Durham University on a
postdoctoral fellowship. On advice from Prof Azharul Islam he
tried to own CASTEP Code from one of its writers Prof S J Clark
(with whom he worked at Durham) but could get permission to
use it from Rajshahi only through Durham client. The DFT Code
was very expensive then. The arrangement did not prove
beneficial. Ultimately one of CMP Lab students (Dr. Nahid) could
find alternative way for the Code to be used at CMP Lab. Before
this various other Codes were procured personally by Prof
Azharul Islam from Italy and elsewhere. Now Prof F N Islam is
working independently.

Total PG Students = 9

Total Publication =10 (2012-2018)

3. Prof. M A Razzaque and his Group

1. Dr. Md. Saiful Islam, Assistant Professor
2. Mr. Md. Leaket Ali, Assistant Professor

Research Topics: Synthesis and Characterization of some oxide
crystals hence simulation of structure-property relationships for
device applications.
Publication

Total PG Students

13 (2012-2018)
18 (2012-2018)
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4. Prof. M G Mortuza (initially worked in CMP during 1985-1986
before leaving for PhD abroad - published a paper with Prof.
Azharul Islam)

Research Topics: Structural properties of glass and glass
ceramics

Total PG Students = 30

Total Publication =34 (1992-2018) in Nature, J.Chem. Com. etc.

5. Materials Sciences Group
Former Research students of CMP Lab (listed below) are now
working independently in the experimental field with research
colleagues and PG students of their own.
Prof. M K R Khan, Prof. M Shahjahan (now at BSMRSTU)

Materials Science Laboratory

Prof. M Obaidul Hakim, Prof. M G M Chowdhury initiated research works
in Materials Science (1997). Prof M Shahjahan, a thesis student of Prof.
Azharul Islam during 1993-1994 worked in experimental Materials
Science during 2007-2009 on return from abroad.

At present, the materials science lab in the department is running
under the leadership of Prof. M Khalilur Rahman Khan and Prof. M
Mozibur Rahman. Dr. M Samiul Islam Sarker joined this group
introducing nanoparticle synthesis which further widens the scope of
experimental research in the department.

Research Topics

Thin film deposition and
characterization

Group Photo (2018)

Back row: Tamanna, Marufa,
Nawshin, Dr. M S I Sarker, Dr.
M M Rahman, Dr. M K R Khan,
Anjali, Tahera, Tania

Front row: Alok, Rasel, Mamun,
Rouf, Minhaj, Riju, Sweet.

Participating Departmental Researchers in the Lab

1. Prof. M. Obaidul Hakim (now retd.)
2. Prof. M Golam Mowla Chowdhury : 1997 - 2004
3. Prof. M Khalilur Rahman Khan &

Prof. Mozibur Rahman 11999 - 2018
4. Prof. M Shahjahan : 2007 - 2009
5. Dr. M Samiul Islam Sarker : 2015 - 2018

Total PG students = 67  Publication =52 (1997 - 2018)
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1984 - 2018

Condensed Matter Physics

Laboratory

Publication = 180 (1984-2018)
(Total Publication of Prof. Islam & CMP = 206; 1968-2018)

[ 17
-
\ [\ \ \

y

-

A S, =4

Photo taken inside CMP LAB: Present & some former members of CMP.

Sitting from left: Prof. M K R Khan, Prof. I B Lucy, Prof. M G Mortuza, Prof. A
K M A Islam, Prof. F N Islam, Prof. R Ahsan, Prof. M A Razzaque

Standing: Dr. M S Islam, Prof. S H Naqgib, Mr. L Ali, Prof. F Parvin, Prof. R S
Islam;

Students standing (L to R): S Sultana, K Akter, Shefali*, Keka*, M A
Rahman, M H Islam, S K Mitro.

*Not of CMP
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Highlights:

Outside Dhaka City, JNU and
Mymensingh Agri. University,
there are 3 Fellows and 1
Associate Fellow of Bangla-
desh Academy of Science
elected from among several
thousand Scientists from the
rest of the Universities and
Research Organizations of
Bangladesh - all of them are
from Physics Department
(RU).

Further two of these 3

) Fellows are from the CMP Lab
Prof. Islam with two research students during Golden (RU)

Jubilee of the Dep (Outside of CMP Lab in the corridor)

Unique CMP Lab - A Developing-Country’s Style

In spite of many obstacles Prof. Islam could establish a Research
Laboratory in Physics Department as early as in 1984 at his own
initiatives. This is the time when digital resources like Internet and
print & on-line journals were not available in the university. The
university Library also did not bring physics journals necessary for
research work. But Prof. Islam used to procure personally/privately
‘Journal of Physics A: Cond. Matter’, 'Physical Review B’ and
‘Journal of Superconductivity and Magnetism’ for the Lab as a
payment against his Fellowship and Membership of USA & UK
Societies. Even the air conditioner of the Lab was procured by him,
without the financial help of the department. This ‘Condensed
Matter Physics Lab’, first of its kind in Bangladesh in around 1980’s,
is now equipped with all Computing and Internet facilities, in
addition to on-line journal facilities with institutional courtesy. 102
postgraduate research students did their research in the Lab during
the last 34 years (1984-2018).

Internet at RU and Residence of Prof. Islam: First in
Rajshahi (1995 - 1996)

First time in Rajshahi, Telephone dialing system was installed -
DRIK (Off-line Internet service provider) was brought to Rajshahi
by Prof Islam (accompanied the person from DRIK) from Dhaka, on
behalf of the University, to set up the system. At that time it was
not like setting up the system or connecting to Internet in a home
or office as it is now.
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The system was set up at Computer Centre (Rajshahi University)
and in Prof Islam’s residence (needed for 1996 and 1998 Workshop
arrangements). Then within a short period of time services by
DRIK, AGNI, CITECHCO were provided in other places in Rajshahi
city.

Prof Islam’s e-mail then was: azhar@drik.bgd.toolnet.org

There was no Internet
Service Provider (ISP)
till the Web’s arrival -
the Internet you know
& use every day dates
back to 1991. Limited
commercial Offline
Internet arrived in
Dhaka around 1994 &
at Rajshahi in 1996.

Connect DI

Ghorame: ben |
Paswasd | eesssase ]

7] Save the user. rdd
@ Me oy
O Aryore who uses the compuler

[aves787700

Diat

Lo [ cowe |[ Popetes J[ Hep |

Off-line e-mail: The computers (Computer Centre at Rajshahi
University, or in Prof Islam’s residence: W/14) were configured to
employ a dial-up connection on demand (as when an application
such as Outlook attempts to make connection to a server). Off-line
storage is computer data storage that is not available for immediate
use on demand by the system without human intervention.

Now it is much easier and cheaper to keep a computer online —
connected to Internet via a cable modem or other means.

Drik ICT History

House # 07 (4th & 5th Floor), Road # 13,
Dhanmondi, Dhaka-1209
Bangladesh

1993: Drik ICT established and commenced operations as an Offline Internet
service provider.

1994: The company extended its services commercially from February 1994.

2002: Commenced operations as an Internet Service Provider registered with the
Bangladesh Telecommunication Regulatory Commission (BTRC) in the
name of Drik Alokchitra Granthagar Ltd.

2011: The license upgraded by BTRC enabling Drik ICT to provide both Internet
and Data communication services nationwide.
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List of PG Research Students (CMP Lab)

Source: Research Gate

A. K. M. A. Islam

International Islamic University Chi...

Department  of Physics

Professor Emeritus and former

Vice Chancellor

About A. K. M. A. Islam

* Ph.D. from Imperial College, UK 1969-1972
Postdoctoral works: - Imperial College of
Science & Technology, London: 1972-1973. -
The University of Reading (U.K.) as a Royal
Society Fellow: 1984, * Jawaharlal Nehru

View profile

S. H. Nagib
Professor (Full)

Ashraf Ali
Professor (Assistant)

Raihana Shams Islam
Professor (Full)

Md Al Helal
Professor (Assistant)

M. S. Ali

Fahmida Parvin
Professor

M. Anwar Hossain
Professor (Associate)

Md Aftabuzzaman
Professor (Assistant)

e A X X X K

Assistant Professor, ...

DO DOwe 5§

M.A. Hadi
Asstt. Prof

M. Hossain
Asstt Prof

Nusrat Jahan
Asstt Prof, CUET

Roknuzzaman
Asstt Prof

M.T. Nasir
Asstt Prof

Sumal Chandra
Asstt Prof

Mozahar Ali
Asstt Prof

M Z Hossain
Lecturer

59
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List of 102 PG, MPhil and PhD Research
Students of CMP Lab: 1984 - 2018

Session

(Actual
Yr)

1981-82
85-89
MPhi
1982-83
87-90
PhD

1983-84
86-87

1984-85
87-88
1985-86
88-89

1986-87
89-90

Name

email address

Md. Khademul Islam

Md. EnamulHaque
enamul52@yahoo.com

Md. Mahbubur Rahman
Cell: 01711007192

Md. Zahangir Alam
jahangir101263@gmail.com

Md. Khalilur Rahman
ykrkhan@yahoo.com
Ashoke Kumar Ghosh

M.A. Salam Azad

A.K.M. Zulfikarul Haque

Research Topic

A study of bonding and other related
properties of rutile type oxide crystals
(Submitted. 1989)

Model potential studies of perfect &
defect properties of some alkali hydride
and deuteride crystals.

A theoretical study of repulsive
interactions, lattice energy and thermal
expansion of Li(H,D)

Lattice energy and pressure derivative of
bulk modulus of some alkaline earth
oxide crystals

Lattice and related properties of AgF,
AgCl and AgBr crystals.

A theoretical study of TOE constants and
pressure derivatives of SOE constants of
some ionic crystals with NaCl structure.
Elastic constants and their pressure
derivatives of Rubidium halides.

Study of second and higher-order elastic
constants of LiH and LiD crystals

Present Position

Director, B'desh
Standard Institution

Ex-Professor, Dept.
of Physics, RU

Professor, ICE
Islamic University
Kustia

Professor, Physics,
Govt. Azizul Haque
College

Professor, Dept. of
Physics, RU

Prof., Physics

B.L. Govt College

Professor, Physics
Dinajpu covt College

Professor, Physics
Naogaon College


mailto:enamul52@yahoo.com
mailto:jahangir101263@gmail.com
mailto:ykrkhan@yahoo.com

1987-88
90-91

1988-89
91-92
1989-90
92-93

1990-91
93-94

1991-92
94-95

1992-93
95-96

1993-94
96-97

1994-95

1994/Jan
94-95 M.Phil
1995/Jan
95-96 M.Phil
1995/3uly
96-M.Phil

1995-
1996

Irine Banu Lucy
lucy@ru.ac.bd

Suvra Kanti Saha

Md. Khairul Islam

M. Sabu
Shahdatullah

Khurshida Begum

Md. Tajemul Hoque

Md. Manjurul
Haque
manju_iu@yahoo.com
A.M. Saiful Islam

S.M. Sharafuddin

Asma Sabin
Zinnia Z. Zahan
K.M. Chowdhury

Saleh Hasan Nagib
salehnagib@yahoo.com

Md. Abdul Hadi
hadipab@gmail.com

Md. Shahjahan

Shahryar Shareef

Kazi Sabera Sinaet

Sabu Shahdatullah
M.T. Hoque

S.M. Sharafuddin

Raihana S Islam

A.T.M. Nazmul
Islam
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A theoretical study of SOEC & TOEC
and bulk modulus of MgO, CaO, SrO

and BaO crystals with NaCl
structure.
A theo. study of second-order

elastic constants of rubidium halide
(with NaCl structure) based on
single ion properties.

A theor. study of SOEC & TOEC of
some ionic crystals with NaCl
structure.

Study of elastic properties of EuS
crystal with NaCl structure.

Study of Debye temperature &

Griineisen parameter of some
crystals with NaCl structure.
Thermal expansion and other

properties of Li(H,D) and Na(H,D)
systems with the rock-salt
structures.

Temperature dependence of SOEC
& TOEC of LiF, NaF and NaCl
crystals.

A theoretical study of elastic
properties of TePb & TeSn.

A theoretical study of elastic
properties of NH,I with NaCl

structure.

Lattice, thermal & elastic prop. of
BaO, SrO, CaO, MgOoO

SOEC & TOEC, BM, GN parameter
of CaF, , BaF,, SrF,,

A theoret. investigation on elastic &
thermal properties of TICI

Copper oxide superconductors &
the generalized phonon-plasmon
mechanism

Study of thermal & elastic prop.s of
some fluoride structure

Some alkali metal hydrides

Doping dependence of transition
temperature of La,.,BayCuO4 in van
Hove Scenario

Thermal and electronic properties of
fluoride crystals (CaF,, BaF, and
PbF,) from OK to 900K

Europium Calcogenides

High T, Superconductors

Expansivity and elastic & elastic
properties of some insulating
materials

Pressure coefficients of T, of YBCO

Eliashberg Spectral Functions for
High-T. Superconductors

Professor, Dept.
of Physics, RU

AEC, Dhaka

Professor, Dept.
of Physics, SUST

Professor,
Physics
Rajshahi College

Professor, EEE.
Islamic Univ.
Kustia

Asstt. Prof,
Pirgonj Mohila
Degree College
Professor,
Physics, SUST

Professor,
Physics, RU

Asstt Prof,
Naogaon Coll.
PhD Fellow, RU
Professor, ETE
BSMRSTU
Gopalgonj

Geo physicist
Canada

AEC, Dhaka

Prof., Rajshahi
College
Professor
Physics, SUST

Professor
Physics, RU
Helmholtz-
Zentrum Berlin,
Sr Researcher


mailto:lucy@ru.ac.bd
mailto:manju_iu@yahoo.com
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1995-96

1996-97
Exam-
1997

Ph.D

1997-98
Exam-
1998

1998-99
Exam-
1999

1999-
2000

Exam-
2000

Jan 2001
Ph.D

2002
MPhil/
Ph.D

Transferred
to Ph.D in
2004.

2001-02

Exam-
2002

Abu Md.
Shamsuzzaman

M. Khoreshedol
Alam

Mst. NazmunNahar

F. N. Islam
Md. Monwar Mukul
Md. Sharwar Kabir

Md. Shihabuddin

Md. Jamaluddin

Md. Minhazul Islam

Mst. Tanzila Parvin

Fahmida Parvin
fparvin@ru.ac.bd

Umme Salma Nazia

Palash Chandra
Karmakar

R.I. Mollah

Farzana Nahid

Fahmida Parvin
fparvin@ru.ac.bd

Shaikh Tawhid
Mahmud

M.A. Razzaque
Sarkar

razzaque_ru2000@
yahoo.com

Mohd. Raishuddin

Doping dependent isotope exponent of
high T. cuprates in the van Hove
Scenario

A study of isotopes coefficient and
GAP-to-T. ratio in some high Tc
superconductors

A study of the equation of state for p-
type and n-type High-T. superconduc-
tors

New Superconductor MgB,

Specific heat of Y-Based HTSC & Their
dependence on magnetic field.
Pressure effects on T. in some Hg- and
Tl-based cuprates

HTS and the effect of broadening of
singularity in the DOS near Fermi
energy

Transition temperature and isotopic
exponent of high-Tc superconductors
in the Polaronic model.
High-T. superconductor:
city within the migdal
formalism.

The isotope-shift exponent, the
pressure coefficient of Tc and the
superconducting gap ratio of high-T.
superconductors

Van Hove Singularity and Two-
dimensional Superconductors.

Nonadiabati-
Eliashberg

Modelling of Eliashberg
function for BayK;.xBiO3

spectral

Critical temperature (T.) and isotope
effect coefficient in the electron-

phonon and electron-biexcition
interactions of some high-T.
superconductors

Simulation studies of perfect (Static &
dynamic) and defect-properties of
EuO and EuS crystals - Discontinued
after one year.

Structural and Electronic properties of
some Superconductors/Crystals —
(discontinued after one year)

Structural and electronic properties of
two possible novel superconductors
AgB, and AuB,

Structural, electronic and related
properties of ZrB, and VB,.

A study of the superconducting
properties of lithium and potassium
under pressure.

Mechanical and electronic properties
of TiB, and NbB,: a first-principles
study.

Professor,
Physics, RU

Asstt.Prof.
P‘Gonj Coll.
Asso. Prof.
DUET

Professor
Physics, RU

Associate
Prof., Dept. of
Physics, UITS

Assoc. Prof,
RU

Deceased

Professor
Physics, KU

Professor
Dept. of
Physics, RU

Abroad

Professor
Dept. of
Physics, RU


mailto:fparvin@ru.ac.bd
mailto:fparvin@ru.ac.bd

2002-03

Exam-
2003

2003-04

Exam-
2004

2004-05

Exam-
2005

2005-06
Exam-
2006

M.Sc.
2006-07

Exam-
2007

2007-08
2012
MPhil
PhD
2007-08
M.Sc.
2007-08

Exam-2008

Md. Shahidul Islam
Cell. 01718624636

Md. Nuruzzaman
nzaman79@gmail.com

Abu Sayam
Shikhder

sayemsikder@gmail.com
Cell. 01716105043

Md. Mamun Ur
Rashid

Md. Shoriful Igbal
shoriful.igbal@grameen
phone.com

Md. Azizur Rahman
mazizur.rahman@u
cb.com.bd

Md. Anwar Hossain

anwar647@gmail.com

Md. Nurul Fattah

Md. Sahab Uddin

Nusrat Jahan

nusrat.jahan83@yahoo.com

A.T.M. Shafiul
Azam
atmshafi@phy.buet.ac.bd

Md. Leaket Ali
leaketphy@ru.ac.bd

Md. Mijanur
Rahaman

mp_rubd@yahoo.com

Md. Mozahar Ali

Md. Anwar Hossain
Hossainanwar647@gm
ail.com

Md. Rashed
Md. Aftabuzzaman

azamanphy@gmail.co
m

Md. Saiful Islam
sislamphy@ru.ac.bd
sislamru@gmail.com
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A study of superconductivity in
iron (bcc) under pressure.

Superconductivity
under pressure.

NbB, : An ab initio DFT study

in potassium

MnB,: ab inito Hartree Fock and
DFT studies.

An ab inito DFT study of BeB,

TiB,: An ab inito DFT study.

An ab initio HF and DFT studies
of LizN

Hartree-Fock and DFT studies of
GaAs crystal

First Principles study of ZrO, for
cubic and Tetragonal Phases

Structural, electronic and

mechanical properties of TaB,

An ab initio DFT studies of MoB,

A study of structural, and
electronic properties of several
phases of AlH; (Alane)

Structural and electronic
properties of SiH, at different
pressures

Elastic and electronic properties
of superhard BCs material

LisN, LisP ionic conductors

Elemental SCs

A study of electronic structure,
elastic properties and phonon
spectra of Iron-based layered
compound LaOFeAs

Elastic and electronic properties
of a- and B-TasAlC; studied by
first-principles calculations

Asstt. Prof.
Physics,Kurigram
Govt. College

Professor, Dept
of Physics, RUET

Asstt. Prof. Phys
Faridpur Govt.
College

Assistant Prof.
RU School &
College

Sr. Executive -
Business  Circle
Dhaka, GP

Sr. Officer,
UCBL, Gulshan
Avenue, Dhaka

Asso. Prof.

Physics, MBSTU
PhD Student,
Cyber  Security
Engg., George
Mason Univ. USA

Associate
Professor, Dept.
of Physics, DUET

Assistant Prof.
Physics, CUET

Assistant Prof.
Physics, BUET

Assistant Prof.

Physics, RU

Post-doc Res.
Carnegie Inst
for Sci. USA &
Assoc Prof. (SL),
Dept. of MSE, RU

Lecturer Physics,
AIUB, Dhaka

Assoc. Professor,
Physics, MBSTU

Assistant Prof. Dept.
of Physics, PSTU

Assistant Professor
Dept. of Physics, RU


mailto:nzaman79@gmail.com
mailto:sayemsikder@gmail.com
mailto:shoriful.iqbal@grameenphone.com
mailto:shoriful.iqbal@grameenphone.com
mailto:mazizur.rahman@ucb.com.bd
mailto:mazizur.rahman@ucb.com.bd
mailto:nusrat.jahan83@yahoo.com
mailto:atmshafi@phy.buet.ac.bd
mailto:sislamphy@ru.ac.bd
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M.Sc.
2008-09
Exam-2009

2009-10
Exam-2010

2010-11
2015 MPhil
2010-11
Exam-
2011

2011-12
Exam-2012

2012-13
Exam-2013

Md. Mozammel
Hossain
Sumal Chandra

sumalchandra@yahoo.co

m

Md. Motiur
Rahman
Motiur025906@gmail.com
Md. Mukter

Hossain
mukter4362@yahoo.com
mukter_phy@cuet.ac.bd

Md. Ashraf Ali
ashrafphy31@cuet.ac.bda
shrafphy31@gmail.com

Md. Al-Helal
helalphy82@gmail.c
om

helalphy05@yahoo.c
om

Dilara Pervin
mousumephy39@gm
ail.com

Md. Shahajan Ali

shahajan199@yahoo.com

Md. Atikur

Rahman
atik0707phy@gmail.com

Md. Zahid Hasan
zahidhasan.02@gmail.co
m

Abdul Hadi
hadipab@gmail.com
Md. Tarikal Nasir
tarekphy@yahoo.co
m

Md.
Roknuzzaman
roknphy@gmail.com
Mehnaj Akhter

mehnaj.akhter@gmail.co
m

Fatema Khanom

Mumtahina
Akhtar

mumu.physics@gmail.co
m

Abu Rayhan
rayhan4302@gmail.com

Chanda Halder
chandahalder08@gm
ail.com

Ifat Ara

Mst. Rokeya
Khatun
rokeya4391@gmail.com

An ab initio study of Y,C;
superconductor

A study of new FeSe;.,Te, (x= 0
- 1.0) superconductor

Superconductivity in
single crystal

SrNi,P,

Tetragonal phase of BC,N - a
possible new superhard material

First-principles study of tin oxide
SnO, and SnO

Structural, elastic, electronic and
optical propertiesof MNNiz(M =
Zn, Mg, Cd, Al, Ga, In, Sn and
Cu)

Structural, elastic, electronic and
optical properties of MCY; (M=Al,
In and TI)

TI4SiNs: A hypothetical MAX
phase studied by first-princtples
method

Structural, Elastic, Electronic and
Optical Properties of SrSi,

Elastic, thermodynamic,
electronic and optical properties
of heavy metal alloy U,Ti
Superconducting MAX phases

MAX phases Nb,AC (A = S, Sn):
An ab-initio study

Ab initio investigation of nitride
in comparison with carbide phase
of superconducting Ti,InX (x = ¢, N)
Elastic, electronic, thermo-
dynamic & optical properties of
ScX (X=N, P, As)

Ab initio investigation of elastic,
electronic, optical and thermo-
dynamic properties of CaB,, NaB,
and BeB,

First-principles study of transition
metal diborides MB, (M = Ti, Nb,
Zr)

Ab initio investigation of the
structural, elastic, electronic,
thermodynamic, optical proper-

ties and Vickers hardness of two
polymorphs of Ti;SnC,
Max Phases Ti,AIC and Cr,AIC

First-principles analysis of
structural, elastic, electronic,
optical and thermal properties of
MTiO; (M = Ba, Sr)

A density functional theory study
of ground state properties of the
211 MAX phases V,AC (A=Al, Ga)

Assistant Professor
Physics, MBSTU

Lecturer, Physics,
Govt. A H College

Assistant Professor
Physics, CUET

Assistant Professor
Physics, CUET

Assistant Professor
Dept. of Physics
BRUR, Rangpur

Aerodrame Officer
CAAB, Shah
Mukhdum Airport
PhD Student
Yamanashi Univ, &
Assist. Prof (SL),
Physics, PSTU
Assistant Professor
Physics, PSTU

PhD Stud-Yamanashi
Univ, & Lect. Physics
(SL), IIuC

Asstt. Prof. (SL),
Physics, BCS Edu.
Lect, Physics
BAUST, Saidpur

PhD -(QUT) Australia
& Asstt. Prof. (SL)
Physics, JUST

Lect, Milestone
College, Dhaka

Lect. Agrani School
& College Rajshahi

Lecturer (Physics),
BAUST, Saidpur

Job Search

Job Search

Teaching
Better Job Search
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2013-14
Exam-2014

2014-15
Exam-2015

2015-16
Exam-2016

2016-17
Exam-2017

2018-PhD

2018-MPhil

2017-18

Mst. Popy
Khatun

Mst. Naznin Afroj

Mst. Irin Naher

Ruma Parvin

Md. Arman
Hossain

Md. Nur Alam

Mst. Bina Akhter

Hamida Khatun

Md. Abdur
Rahman
abdurrahmanphysics
75@gmail.com
Sujon Kumar
Mitro

sujonmitrophysics@
gmail.com

M A Hadi
hadipab@gmail.com

Umama Monira

Sharmin Sultana
sharmin4393@gmail.com

Khadija Akter
khadijaakter4406@gmail.
com
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First principles investigation on
the ground state properties of
Nb,AC (A = Pb, Tl)

Structural, elastic, electronic,
thermodynamic and optical
properties of two max phases
V,PC and V,PN An ab initio
study

Density functional theory study of
the mechanical, electronic,
optical and thermal properties of
Nbs;Os and NbsPt

Al-based intermetallic compounds
AlM3; (M = Cu, Zr) : An ab initio
study

DFT calculations of structural,
mechanical, electronic and
thermodynamic  properties  of
bismuth hydride

Structural, mechanical, electronic
and thermodynamic properties of
superconducting FeTe An ab
initio study

Structural, elastic, electronic,
optical, thermal properties and
enthalpies of formation of MAIB
(M = Zr, Nb) from first-principle
calculation

Investigation of physical
properties of ScXP (X = Ir, Rh)
superconductors using density
functional theory

Structural, mechanical,
electronic, optical and thermal
properties of GasZr polymorphs:
A density functional theory study

Spin polarization and spin-orbit
coupling effect on electronic,
elastic, thermodynamic and
optical properties of ZrPt; and
HfPt;: a DFT study

Theoretical study of some new
members in 211 MAX-family:
phase stability and physical
properties

MAX phase solid solutions: A way
to tune the physical properties of
the parent phases

First principles study on the

physical properties of heusler
type compounds Ru,VAI and
Ru,VGa

A computational study of the
ground state properties of a MAB
phase compound

PhD Res-Yamanashi
Univ, Japan 2018 -

Lecturer, Wisdom
Standard College

Currently:
CMP Research
Oct. 2018

Currently:
CMP Research
Oct. 2018

Currently:
CMP Research
Oct. 2018

Assitt. Prof. (SL),
Physics, BCS Edu.

Asstt. Prof.
Chemistry, Govt
College Rajshahi
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Prof. Fahmida Parvin, Department of Physics, Rajshahi University acted as Co-
supervisor of the following RUET student (Supervisor: Prof. M. A. K. Zilani,
Department of Physics, RUET, Rajshahi):

2012-13
2017
MPhil

M. Ashraful Alam Investigation of structural, Lecturer Physics
mechanical, electronic, optical MBSTU
and thermal properties of ternary
silicide superconductors

Research Publication during 1968 — 1982

A: Nuclear Physics etc. : 1968 - 1977
Total Publication = 21

(not including several conf presentations)

1969 Jan- 1972: Imperial College of Sci. & Tech., London
University, PhD & Postdoctoral Position

B: Condensed Matter Physics (Theory)
1977 - 1982: Alfateh University (Publication = 5)

1.

Study of the Photo-Elastic Constants and the Pressure
Derivatives of the Shear Moduli of the Rubidium Halides

S. C. Goyal, A. Islam, Phs. Stat. sol. (b) 98, K135 (1980)
https://doi.org/10.1002/pssb.2220980259

An Interaction Potential for Ionic Crystals.

Phys. Stat. Soli. b 100, K 5 (1980)

On Gaseous Sodium Halide Dimers.

Can. J. Phys., 60, 865 (1982)

Molecular properties of alkali halide diatomics in the v=0-2, 5
vibrational states.

J. Bang. Acad. Sci., 6, 25 (1982)

Electronic Polarizability of Ions in Silver Halide Diatomics.
Ann. Phys. (Germany), 7 (41), 248 (1982)


https://doi.org/10.1002/pssb.2220980259
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CMP: Research Collaboration

2006: USA
Jalbout, A. F. jointly with CMP-RU

Department of Chemistry, The University of Arizona, Tucson, AZ
(Instituto de Quimica, Universidad Nacional Autonoma de Mexico,
Mexico City)

Publication: Elastic and electronic properties of BeB, in comparison
to superconducting MgB, and NbB,

Islam, A. K. M. A.; Islam, F. N.; Igbal, M. S.; Jalbout, A. F.;
Adamowicz, L

Solid State Communications, 139, 315 (2006)
doi:10.1016/j.5sc.2006.04.043

2007: JSPS-UGC Joint Research Project

Prof Isao Tanaka: Center for Crystal Science and Technology,
University of Yamanashi, Kofu, Yamanashi

Publication
1. AgB:: superconductivity and the role of paramagnons.

A.K.M. A. Islam, F. Parvin, F.N. Islam, M.N. Islam, A.T.M.N. Islam
and I. Tanaka

Physica C: Superconductivity 466, 76-81 (2007).
doi:10.1016/j.physc.2007.06.003

2. Superconductor-insulator phase transition in single-crystal
La,-«SrxCuO4 films grown by the liquid-phase epitaxy method.
Islam, A.T.M.N; Hitosugi, .; Dudzik, E.; Hasegawa, T.; Ueda, S.;
Takano, Y.; Islam, F. N.; Khan, M. K. R.; Islam, M. N.; Islam,
A. K. M. A.; Watauchi, S.; Tanaka, I.

Phys. Rev. B 80, 024505 (2009). DOI: 10.1103/PhysRevB.80.024505

Materials Science, RU & Center for Crystal Science and
Technology, University of Yamanashi, Japan

1. Superconducting Double Perovskite Bismuth Oxide Prepared by a
Low Temperature Hydrothermal Reaction


http://dx.doi.org/10.1016/j.ssc.2006.04.043
http://dx.doi.org/10.1016/j.physc.2007.06.003
http://adsabs.harvard.edu/cgi-bin/author_form?author=Hitosugi,+T&fullauthor=Hitosugi,%20T.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Hasegawa,+T&fullauthor=Hasegawa,%20T.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Islam,+F&fullauthor=Islam,%20F.%20N.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/nph-abs_connect?fforward=http://dx.doi.org/10.1103/PhysRevB.80.024505
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Angewandte Chemie, 126 (Issue 14), 3673-3677 (April 1, 2014)

Mirza H. K. Rubel, Prof. Akira Miura, Prof. Takahiro Takei, Prof.
Nobuhiro Kumada, M. Mozahar Ali, Prof. Masanori Nagao, Prof.
Satoshi Watauchi, Prof. Isao Tanaka, Prof. Kengo Oka, Prof. Masaki
Azuma, Prof. Eisuke Magome, Prof. Chikako Moriyoshi, Prof.
Yoshihiro Kuroiwa, Prof. A. K. M. Azharul Islam

First published: 26 February 2014,
https://doi.org/10.1002/ange.201400607

2. Density functional theory study of a new Bi-based

(K1.00)(Bai.00)3(Bio.ssNao.11)401> double perovskite superconductor

Mirza H. K. Rubel, M. A. Hadi, M. M. Rahaman, M. S. Ali, M.
Aftabuzzaman, A. K. M. A. Islam, and N. Kumada

Computational Materials Science, 138, 160-165 (2017),
https://doi.org/10.1016/j.commatsci.2017.06.030

Coventry University, Faculty of Engineering, Environment and
Computing, Coventry University, UK, and Department of
Materials, Imperial College, London, UK.

1. Lutetium based first MAX phase Lu,SnC: A first-principles
comparison with other existing M,SnC phases
M.A. Hadi, N. Kelaidis, S.H. Nagib, A. Chroneos, A.K.M.A. Islam
Ubmitted (JAC, 15 September 2018)

2. Mechanical behavior, bonding nature and defect processes of
Mo0,ScAIC,: A new ordered MAX phase
M.A. Hadi, S.H. Naqgib, S.-R.G. Chrisstopoulos, A. Chroneos, and
A.K.M.A. Islam
Journal of Alloys and Compounds, 724, 1167-1175 (July 2017)
https://doi.org/10.1016/j.jallcom.2017.07.110

3. Physical properties and defect process of MsSnC, (M = Ti, Zr, Hf)
MAX phases: Effect of M-elements
M. A. Hadi, S.-R. G. Christopoulos, S. H. Nagib, A. Chroneos,, M. W.
Fitzpatrick, and A. K. M. A. Islam
Journal of Alloys and Compounds 748, 804-813 (2018)
Impact Factor: 3.133

4. Elastic and thermodynamic properties of new (Zrs«Tix)AIC; MAX-
phase solid solutions

M. A. Hadi, M. Roknuzzaman, A. Chroneos, S. H. Nagib, A. K. M. A.
Islam, R. V. Vovk, K.Ostrikov


https://doi.org/10.1002/ange.201400607
https://doi.org/10.1016/j.commatsci.2017.06.030
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Computational Materials Science, 137, 318-326 (2017)
DOI:10.1016/j.commatsci.2017.06.007;
https://doi.org/10.1016/j.commatsci.2017.06.007

http://www.sciencedirect.com/science/article/pii/S092702561730304X

Australia: Queensland University of Technology
M Roknuzzaman, Prof. K Ostrikov

1. Elastic, electronic, optical and thermoelectric properties of
K>Cu,GeS,4: a new chalcogenide material
MA Ali, MA Hossain, MA Rayhan, MM Hossain, MM Uddin, M
Roknuzzaman, K Ostrikov, AKMA Islam, SH Naqib
Publication date 2018/1/7
Journal: arXiv preprint arXiv:1801.02202

2. Newly synthesized K,Cu.GeSs chalcogenide: Elastic, electronic,
optical and thermoelectric properties
Md. Ashraf Ali, Md. Anwar Hossain, M. A. Rayhan, M. M. Hossain, M.
M. Uddin, M. Roknuzzaman, Kostya (Ken) Ostrikov, A. Islam, and
Saleh Nagib
Journal of Alloys and Compounds Revision - submitted

3. First-Principles Study of Superconducting ScRhP and ScIrP pnictides
M. T. Nasir, M. A. Hadi, M. A. Rayhan, M. A. Ali, M. M. Hossain, M.
Roknuzzaman, S. H. Nagib, A. K. M. A. Islam, M. M. Uddin, K.
Ostrikov
physica status solidi (b), vol. 254, issue 11, p. 1700336. Publication
Date: 11/2017 DOI: 10.1002/pssb.201700336

At present some former research students of CMP group working in
institutions like RUET, CUET, Pabna Science & Engineering University,
Army University at Syedpur and in research labs of foreign countries
are collaborating in one or other projects with CMP, RU.


https://doi.org/10.1016/j.commatsci.2017.06.007
http://www.sciencedirect.com/science/article/pii/S092702561730304X
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4 International Research Workshops

Activities of the CMP Group

The following two International Workshops were organized by
CMP and the Department of Physics, Rajshahi University:

1. International Workshop on Recent Developments in
Condensed Matter Physics and Nuclear Physics
Rajshahi, Bangladesh, 28 Oct - 1 Nov, 1996

Directors:
a. Nuclear Physics: Prof. M.M. Haque
b. Condensed Matter Physics: Prof. A.K.M.A. Islam

2. International Workshop on High-T. Superconductors (12t
Anniversary Workshop)
Rajshahi, Bangladesh, 2 - 6 Nov, 1998
Director: Prof. A.K.M.A. Islam

Participants = 14 Countries (Invited Talk = 12; Contributed
Paper = 21)

Proceedings of the Workshops

1. Recent developments in condensed matter physics and
nuclear science: proceedings of the international workshop
held at Rajshahi University, Bangladesh, 28 Oct.-1 Nov.
1996.

Language(s): English

Published: Rajshahi : Physics Dept., Rajshahi
University, ©1997

Subjects: Nuclear Physics; Condensed Matter
Physics

Note: Volume 1 edited by A.K.M. A. Islam

Volume 2 edited by A.S. Mondal
Physical Description: 2 volumes : illustrations ; 26 cm
ISBN: 9843002695 (v. 1)
Viewability:
e Limited (search only)v.1 (original from University of
Minnesota)



https://hdl.handle.net/2027/umn.31951d01736590b
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Recent developments in condensed matter physics and nuclear
science : proceedings of the international workshop held at Rajshahi
University, Bangladesh, 28 Oct.-1 Nov. 1996 / editorial board
A.K.M.A. Islam ... [et al.]. Rajshahi : Physics Dept., Rajshahi
University, ©1997- Two volumes

Vol-1: Condensed Matter Physics, edited by A.K.M.A. Islam (shown
in the cover page).

Vol-2: Nuclear Physics, edited by A.S. Mondal

QC173.45 .R43 1997
Request in Jefferson or Adams Building Reading Rooms

Condensed Matter Physics: Vol I, Proceedings of the 1996
International Workshop (Rajshahi 28 Oct- 1 Nov, 1996), Edited by
A.K.M.A. Islam. ISBN 984-30-0269-5 (pp 264). Catalogued by US
Library of Congress, ICTP Library.

International Workshop on

High-Tc superconductors : proceedings of the 1998 international
workshop (12th anniversary workshop), Rajshahi, Bangladesh, 2-6
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November, 1998 / edited by A.K.M.A. Islam. Rajshahi : Condensed
Matter Physics Group, Dept. of Physics, Rajshahi University, ©1998.

More details:
http://lccn.loc.gov/99938837

ISBN 10:9843103939, ISBN 13:9789843103932, Publisher:
Condensed Matter Physics Group, Dept. of Physics, Rajshahi
University, Publication Date: 1998

LCCN permalink:http://lccn.loc.gov/99938837, Call Number:
QC611.98.H54 H5 1998 Jefferson or Adams Building Reading Rooms

US Library of Congress Cataloguing-in-Publication Data available from
Website:http://www.oclc.org; http://lcweb.loc.gov/catalog/;

Also catalogued by ICTP (Italy) Library, and several UK, USA, Japan,
China, Singapore, India and Pakistan University Libraries.

Proceedings of the International Workshop on High-Tc
Superconductors

https://books.google.com.bd/books?isbn=9843103939

Bibliographic information

Proceedings of the International Workshop on High-Tc

Title Superconductors
Author R&jasahi Bisvabidyalaya. Condensed Matter Physics Group
Editor A. K. M. A. Islam
Publisher Condensed Matter Physics Group, Dept. of Physics,

Rajshahi University, 1998
Original from University of Chicago
Digitized 16 Dec 2010
ISBN 9843103939, 9789843103932
Length 555 pages

ONLINE PUBLIC ACCESS CATALOGUE (OPAC)
CENTRAL LIBRARY, UNIVERSITY OF RAJSHAHI
High-Tc superconductors : proceedings of the 1998 international

workshop (12th anniversary workshop), Rajshahi, Bangladesh, 2-6
November, 1998/ edited by A.K.M.A. Islam.


http://lccn.loc.gov/99938837
http://catalog.loc.gov/cgi-bin/Pwebrecon.cgi?SC=CallNumber&SEQ=20120706015315&PID=s-3Gkvf7NSSeYQBR0qAut3QiSei&SA=QC611.98.H54
http://lcweb.loc.gov/catalog/
https://books.google.com.bd/books?isbn=9843103939
http://103.79.117.114:8000/cgi-bin/koha/opac-detail.pl?biblionumber=56251&query_desc=kw%2Cwrdl%3A%20su-br%3Aan%3A%2251596%22
http://103.79.117.114:8000/cgi-bin/koha/opac-detail.pl?biblionumber=56251&query_desc=kw%2Cwrdl%3A%20su-br%3Aan%3A%2251596%22
http://103.79.117.114:8000/cgi-bin/koha/opac-detail.pl?biblionumber=56251&query_desc=kw%2Cwrdl%3A%20su-br%3Aan%3A%2251596%22
https://chart.googleapis.com/chart?chs=400x400&cht=qr&chl=https://books.google.com.bd/books?id=yQcXAQAAMAAJ&source=qrcode
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International Advisory Board (1998 Workshop)

e Prof. A A Abrikosov (USA) e Dr. S B Qadri (USA)

e Prof. T Claeson (Sweden) e Prof. X Zhang (Singapore)
e Prof. J Manhart (Germany) e Prof. M Liu (China)

e Prof. J P Carbotte (Canada) e Prof. A N Das (India)

e Prof. H Kojma (Japan) e Prof. A Magsood (Pakistan)

e Prof. A KM A Islam (Bangladesh)

Sponsors (1998 Workshop)

e The Abdus Salam ICTP, Trieste, Italy

e ISESCO, Rabat, Morocco

e Ministry of Science & Technology, Govt. of Bangladesh
e Rajshahi University

e The Physical Society of Bangladesh, Dhaka

e SPAARSO, Bangladesh

e Mr. M. Haque (Alumnus), Dhaka

Sponsors (1996 Workshop)

¢ IDB, Jeddah

e The Abdus Salam ICTP, Trieste, Italy

e COMSTECH, Islamabad

e Ministry of Science & Technology, Govt. of Bangladesh

Sponsors (1998 Workshop)

¢ IDB, Jeddah
e The Abdus Salam ICTP, Trieste, Italy
e COMSTECH, Islamabad

Co-sponsors

e The Royal Society of London

e DFG, Germany

e Yamanashi Unversity

e COSTED, Madras, India

e Mr. E. Haque (Alumnus), Chittagong

e M. M. Haque (Alumnus), Dhaka

e Faculty of Science (RU) and Rajshahi University

e The Bangladesh University Grants Commission, Dhaka

73
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Photo of several Members of International Advisory
Board

Prof. A A Abrikosov (USA)

Nobel Prize in Phsics (CMP) in 2003

Born. June 1928 (Moscow), Died. March 29 2017
California

Citizenship: USA since 1999; Known for Abrikosov
vortex, CMP

Distinguished Scientist at the Condensed Matter

Theory Group in Argonne’s Materials Science Division

Professor Tord Claeson, Physics
(Microtechnology & Nanoscience,
Quantum Device Physics Lab) in
Chalmers University of Technology,
Sweden - now Emeritus.

Research interests: superconducting
tunneling & electron properties of
solids.

tord.claeson@chalmers.se

Prof. Jochen Mannhart is a director at the Max Planck Institute of Solid State
Research in Stuttgart, Germany, leading the department "Solid State Quantum
Electronics".

Director, Department Solid Stae Quantum Electronics, Max Planck Institute

Prof. J.P. Carbotte, Physics Department McMaster University Hamilton Ontario
L8S 4M1 Canada
carbotte@mcmaster.ca



mailto:carbotte@mcmaster.ca
mailto:tord.claeson@chalmers.se

Tour de CMP - Ode to a Physicist

Workshop Pictures

INAUGURATION CEREMONY
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Senate Bhaban (RU): Opening of the 1996 Workshop.

Below - Participants attending Opening Ceremony of Intern.
High T. Workshop 1998.
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R 54 el f: & &

Participants at the Condensed Matter Section of the 1996 Workshop

Sitting: First row: Prof. M D Hossain, Prof. M G M Choudhury, Prof. A K M A Islam, Prof. SN
Islam, Prof S N Islam, Dr. Y Haque, Dr. N Zafar, Prof. A Magsood, Mrs M Katti,
Prof. M N Islam, Prof. M O Hakim, Dr. M G Mortuza

2" row: MrsM Mojumder, Dr. M A Mjumder, Prof. M Z Igbal, Prof. C A Hogarth, Prof. P

C Mathur, Prof. S P Sen Gupta,. Dr. M Husain

Standing: (L-R): Dr. M K R Khan, Mr. M Shajahan, Mr. A H Ansari, Dr. M E Haque, Dr. M
Keramat, Mr. M T Haque, Mr. S Newaz, Dr. A Kar Gupta, (Unidentified), Dr.
Sujit Sarkar, Mr. M Rahman, Dr. M N Isalm, Dr. M K Roy, Dr. R Islam, Prof. SR
Nabi, Mr. R I Mollah, Mr. S H Naquib, Mr. M Muhibullah.

1

"

Senate Bhaban (RU): Opening of the 1998 Workshop.



77

Tour de CMP - Ode to a Physicist

"PAYBM W I "€ UewiyeY O AN “Z PAYSION W IIN ‘T IMOJ 1SE
BZNUON © N "I "LT ININL "IN 9T URBIN o "IN "GT 8bneH
NN Joid T AInypnoyd N J0id "ET AIueweld  H N "J0id "ZT PaUSIOUM W AN "TT WeISI S N 'J0id "0T WeISI N N L V "IN "6 uewyey
W IIN "8 Jeyd S N “L Uewezznsweys N W I "9 TeWIS S SSIAL G UIeSSOH S ‘I v JeyeN N SSIAL € anboH Al SSIIAI 2 Shopiad [ SSIIAl MOJ pu09as
ueweZ v "Iq ‘ST Jexles
VN IQ T Wes) v N CET sed M ¢ N 2T ueyelyeys A "TT uewyey Inqiiniyl 1@ "0T uesyy o NN ‘6 Wels| N 4 NN '8 weyst o IN 1IN
"L UelION | ¥ IN I "9 wilyed H “Id "G JRYS W NI enbeH L AL AN CE 1IWEeE M AL L W IAL T2 YBIINGIYONL N IINL °T SMOd IsilS sBulpuels
‘NI N "Jold 1¢
BIYSAIYS d S "IN "0C UlessoH a N Jold 6T Uewysy v 1A 8T qelV [ 1IN LT UIsH V IN "1 "9T Ojlswnys A IQ ‘ST ysoyo g 'Joid ‘vTad N
IQ'ET UIPPN 3 N "401d "ZT BUBYSS W IN "04d "TT Weys| N A J0id “0T We|S| ¥ IN M V '40id "6 Wauuy/ [ 4 Q"8 UV-|V [ M S "J0id *2 AJoH-|3
| N "Id "9 Sed N V '40id G pooshoNl Il "1 " exeur] | IQ '€ UlessoH | "Ia "z Bueyz X "Joid "T:mou1siiH :Bumis

s1019npuodiadns °1 -ybiH uo (866T) doys)40AA [euoneuIBIU| 3Y] 1e siuedidnaed




78 Tour de CMP - Ode to a Physicist

Participants at 1998 Workshop attending an invited talk in the A H
Physics Gallery.

Prof. Isao Tanaka’s talk: ‘Growth Properties and Applications of
La,-«MxCuO4 (M= Ca, Sr, Ba) Single Crystals’.
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Pairing Symmetry in High-Tc
Superconductors: 1986 to Present

James F. Annett

Dr. J. F. Annett’s Talk: ‘Pairing Symmetry in High-T. Superconductors:
1986 to Present .

Science Education in the U.K

Dr. J. F. Annett giving a special lecture on ‘Science Education in the
U.K.” to the students and staff members of the Faculty of Science.
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Tunneling in Novel
Superconductors: Problems and
Models

G Wendin and V S Shumeiko

Department of Microelectronics and Nanoscience
Chalmers University of Technology and Goteborg

University.
541296 Goteborg, Sweden

Dr. V. Shumeiko giving a talk on ‘Tunneling in Novel Superconductors:
Problems and Models’.

Physics & Applications of High-T, Super-
conductors at Microwave Frequencies
Matthias Hein

Fachbereich Physik, University-GH Wuppertal
Gaubstrabe 20, D-42097 Wuppertal, Germany

Dr. Matthias Hein giving a talk on ‘Physics & Applications of High-
T. Superconductors at Microwave Frequencies’.
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Van Hove Scenario in High-T,
Superconductors

M Liu' and D Y Xing’

“Department of Physics & Laboratory of Molecular &
Biomolecular Electronics
Southeast University, Nanjing 210096, China
“National Laboratory of Solid State Microstructures and
Department of Physics
Nanjing University, Nanjing 210093, China

Prof Mei Liu giving a talk on ‘Van Hove Scenario in High-T.
Superconductors’.

Prof. X. Zhang giving a talk on ‘Atomistic Simulation of High-T.
Superconductors’.
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Prof. M A Sekkina giving a talk on ‘Doped YBCO wih Critical
Temperature T, Higher than 100K".

Part of Poster Exhibition
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Cultural Function in honour of Participants at the International
Workshop on *High-T. Superconductors’ in 1998.
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5 Letters of Nobel Laureates and
other Distinguished Physicists

Letters of three Nobel Laureates & other Distinguished
Physicists to Prof. Islam about the 1998 Workshop on High-T.
Superconductors (12™" Anniversary)

The 1987 Nobel Prize in Physics was
awarded to J. G. Bednorz (left)[German]
and K. A. Muller (right) [Swiss] for their
discovery of superconducting ceramic
materials such as YBa,Cus0; (yttrium-
barium-copper oxide) - the discovery is
at a transition temperature Tc which
signaled a four-fold increase.

[Dr.J. 6. Bednorz (Nobel Las ) |

o .bgd.looinet org
From:"Mifam Mann"<man@zurich bm.com>
Subject: High-Tt

gn 9

19Jan 1998
From: Dr. 1BM Zurich R L y

Dear Prol. Islam

Thank you for your Invitaion fo ipate al the | High-Te p at Rajshahi University, | ly | am not able to take part.
However | would suggest Prof. & planary inthe field. His address :

Wishing you a successful workshop. | remain,

Sincerely yours, V
J. Georg Bednorz '

|mwu|m¢mu~ﬁ)|
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Prof A A Abrikosov

Nobel Prize in Physics (CMP) -2003
Distinguished Scientist at the Condensed
Matter Theory Group in Argonne’s Materials
Science Division

B. June 1928 (Moscow), Died. March 29 2017 California
Citizenship: USA since 1999; Known for Abrikosov
vortex, CMP
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NE L
bldg. 223, 9700 South Cass Avenus
Argonne, lllinols 60439 October 8, 1997
Dear Professor Islam,

srisssmsssssssnssserinssisens: 3000 10 be included in the Board ..... You may be sure that | am aware of the difference in existing opini

Thank you very much for your kind invil Lo participate in the workshop and to join the International Advisory Board. Unfortunately,
&mhmmfmmmmﬁnmbmLntnmlhnb-uinkmlrﬂh.mdmmmhkmhrfwmm

reject anything having the slighest rel 10 the topie. I think that the workshop will gain from that ......
Sincerely yours

Alexi A Abrikosov

Distinguished Argonne Scientist

Leaderof the Condensed Matter Theory Group

ling ill not

The Canadian Institute for Program in Superconductivity  prof. J.P. Carbotte
Advanced Research
L'Institut dien de 1 Program Director
Dept. of Physics and Astronomy
McMaster University

Hamilton, Ontarlo, Canada L8S 4M1

(905 525-9140, Ext. 23177

October 20, 1997 FAX: (905) 546-1252
Intemet:carbotte@mcmaster.ca

Dear Prof. Islam,

Thank you for your letter dated September 20, 1997. ................... T am also very glad to hear about the proposed

lnurf\nional Workshop on High Te Superconductor. Thisis an important field which moves fast and does need special
meetings, students, post docs and other researchers to keep up. [ am pleased to accept your invitation to be on the

International advisory board. Later [ will send at your request, suggestions for topics and possible speakers,
Bestwishes,

J.P.Carbotte
University Prof, Prof. J P Carbotte

Department of Physics & Astronomy
McMaster Universoiy

E-mail: carbotte@mcmaster.ca
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o

Prof. Dr. J. Mannhart

Institut fur Physik

Universitat Augsburg Telephone: 0821 588-3650
Universitatsstr, 1-86135 Telefax: 0821 598-36852
Augsburg, Deutschland Jochen.Mannhart@Physik.Unl-Augsburg.de

Dear Professor Islam,

Thank you very much for your honourable invitation to give a lecture
at the International Workshop on High-Te Superconductors.

Unfortunately, | am unable to accept, due to another obligation
which | have agreed to already.

Although | cannot be present personally at the workshop I"would be
glad to act as a member of the International Advisory Board.
With best wishes for a successful workshop | remain

Yours sincerely,

PL ey A

(Prof. Dr. J. Mannhart) “
' R

Prof. Jochen Mannhart
Director, Department Solid State
Quantum Electronics

Max Planck Institute

Received numerous Awards.

E-mail:
jochen.mannhart@physik.uni-
augsburg.de

From:"Prof. T. Maurice Rice"<rice@itp.phys.ethz.ch>
Subject: Re: International HTS Workshop at Rajshahi University

DearProfisiam,
| am sorry to have to write that my schedule for this autumn has
become so overloaded that | will be unable to participate in your

............................... L I P T PPN

| appreciate your invitation and wish you a successful meeting.

Yours sincerely

Maurice Rice Prof. Thomas Maurice Rice FRS
Professor (Retd. 2004)

Institut fir Theoretische Physik, Zirich
Switzerland

maurice.rice@itp.phys.ethz.ch

Hewlett-Packard Europhysics Prize(1998)

John Bardeen Prize for superconductivity

theorv (2000)
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Prof. Dr. Peter FULDE

Director and Scientific Member

Max Planck Institute for the Physics of Complex Systems
Nothnitzer Str. 38, 01187 Dresden, GERMANY

e-mail: fulde@pks.mpg.de

Max-Planck-Institut Fur Physik Komplexer Systeme
PROF. DR, PETER FULDE

Nothnitzer Strape 38

01187 Dresden, Germany Telefon (0351) 871-1103
Telefax (0351) 871-1199

Internet: schuppe@mpipks-esden.mpg.de

Dear Professor Islam, Februacy 3,1968

" Thank yol very much for ..

: ....I.i E&"miww 5_3‘6’%’6&;“". sens sesssess seree sewrsase
Dimenslonal Transition Metal Compaunds® which we want to follow up by & a-d-.y rmeﬁn:pq?n y}c:»wg

sclentists, This requires that | am present in Dresden during that time. Therefo pologize that
wilbownblolovlsltRajshathsynr.lmwmﬂutyongwmhm ok s o

similarinfluence as the firstone had on the field, & vory sucossshl Workshop with a
Yours very sincerely
Tl Tkt e

| Prot. or. P. Fulde ,V

Professor Tord Claeson,

Physics (Microtechnology & Nanoscience, Quantum
Device Physics Lab) in Chalmers University of Technology,
Sweden - now Emeritus.

Research interests: superconducting tunneling & electron
properties of solids

E-mail: tord.claeson@chalmers.se

Unfortunately his email message is missing - so is not
reproduced here.



88 Tour de CMP - Ode to a Physicist

6 Reprints of Selected Scientific
Contributions

Professor Azharul Islam’s Scientific Contributions

Please visit:
https://www.researchgate.net/profile/A_K_M_Islam3/publications

Or visit: A. K. M. A. Islam - Publications - ResearchGate
Total Publications: 206 + 85 (other research
items, books etc)

Some selected articles are given in the next pages:

Because of page size of this book, each page of a full article is
not legible due to reduction in size from the original printed
articles - hence for clarity we restrict to abstract/introduction
etc only.

The reader may get any article using the DOI provided.
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Journal of Alloys and Compounds
CiteScore: 3.66
Impact Factor: 3.779

Online: Aug 2018 https://doi.org/10.1016/j.jallcom.2018.08.155

Journal of Alloys and Compounds

& : Volume 770, 5 January 2019, Pages 523-534 -1
ELSEVIE o

Effects of transition metals on physical properties of M,BC
(M =V, Nb, Mo and Ta): A DFT calculation

P.Barua® M.M.Hossain® M.A.Ali* M.M.Uddin* S.H.Nagib® A.K.M.A.Islam™
https://doi.org/10.1016/j.jallcom.2018.08.155

Highlights
« Different physical properties have been studied using DFT calculations.
* Mo,BC and Ta,BC materials might be used as potential candidates for cutting and
forming tools.
* All compounds show metallic conductivity.
* All compounds can be used as potential coating materials.
* Ta,BC behaves as a promising thermal barrier coating (TBC) material.

Abstract

In the present study, the effects of transition metals on structural, electronic,
elastic, optical and thermodynamic properties of M2BC (M=V, Nb, Mo and Ta)
have been investigated using the density functional theory (DFT) based first-
principles method. The electronic band structures along with Fermi surface, elastic
anisotropy, Vickers hardness, analysis of Mulliken populations, optical and
thermodynamic properties are studied for the first time. The optimized unit cell
parameters are compared with available theoretical and experimental results and a
reasonable agreement is recorded. The mechanical stability of these compounds
is confirmed by the calculations of single crystal elastic constants using the Born
criteria. The compounds herein exhibit metallic conductivity where major
contribution comes from the drorbital electrons. The total density of states at A
are found to be 9.15, 6.77, 6.37 and 5.83 states/eV/unit cells for M2BC (M =V, Nb,


https://www.sciencedirect.com/science/article/pii/S0925838818330354?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0925838818330354?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0925838818330354?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0925838818330354?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0925838818330354?via%3Dihub#!
https://www.scopus.com/sourceid/12325
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Mo and Ta) compounds, respectively. The hardness values of 10.71, 12.44, 8.52
and 16.80 GPa are noted for the M.BC (M=V, Nb, Mo and Ta) compounds,
respectively. The value of bulk modulus, B is found to increase in the sequence of
B (V2BC) < B (Nb2BC) < B (Ta2BC) < B (M02BC), indicating Mo2BC is highly stiff
among the compounds under study. The Mo2BC and Ta:BC compounds might be
considered as potential candidates for cutting and forming tools due to the
moderately ductile and highly stiff behavior compared to other benchmark hard
coating materials such as TiN, TiAIN, TiosAlosN and c-BN. TazBC compound could
also be a promising thermal barrier coating (TBC) material due to its low thermal
conductivity, Debye temperature and damage tolerant behavior. Different
anisotropy calculations (shear anisotropic factors, percentage anisotropy factors
and universal anisotropic index) confirm that the compounds are structurally
anisotropic in nature. The bond between C-V/Nb/Mo/Ta shows that the degree of
covalency is higher compared to B-V/Nb/Mo/Ta bond. Various optical functions
(such as dielectric constants, refractive index, photo-conductivity, absorption, loss
function and reflectivity) are calculated and discussed using established
formalisms. The amount of reflectivity is always more than ~50% with no
significant change in the near infrared, visible and near ultraviolet region (up
to~6eV), this result makes the compounds promising coating materials to
diminish solar heating.

Keywords

Metallic boro-carbides
Electronic band structure
Optical properties
Thermodynamic properties
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Journal of Alloys and Compounds
Volume 743, 30 April 2018, Pages 146-154

o

ELSEVIER

Recently synthesized (Zr1.4Tiy)2AlC (0 £x<1) solid solutions:
Theoretical study of the effects of M mixing on physical
properties

M.A.Ali* M.M.Hossain® M.A.Hossain® M.T.Nasir® M.M.Uddin® M.Z.Hasan®
AK.M.A.Islam® S.H.Nagib®

https://doi.org/10.1016/j.jallcom.2018.01.396 DOI: 10.1016/j.jallcom.2018.01.396

Highlights

* The ground state physical properties of the newly synthesized (Zr;.,Tix),AIC (0 < x < 1) solid
solutions are calculated.

The mechanical stability of (Zr;.,Tiy),AIC (0 < x < 1) solid solutions is predicted.

Many important mechanical and thermal features of Zr,AIC can be markedly improved by partially
substituting Zr with Ti.

The (Zro33Tio.67),AIC compound is expected to possess the highest hardness compared to rest of
the compounds.

Abstract

The effects of M atomic species mixing on the structural, elastic, electronic, and
thermodynamic properties of newly synthesized MAX phase (ZrixTix)2AIC (0<x<1)
solid solutions have been studied for the first time by means of density functional theory
(DFT) based first principles calculations. The lattice constants are in good accord with
the experimental results and found to decrease with Ti contents. The elastic constants,
Cj, and the other polycrystalline elastic moduli have been calculated. The elastic
constants satisfy the mechanical stability conditions of these solid solutions. The
constants, Ci1, Cs3 and Cu4, are found to increase with Ti contents up to x=0.67,
thereafter they decrease slightly. A reverse trend is roughly followed by Ci2 and Cis. The
elastic moduli are also found to increase up to x=0.67, beyond which these moduli go
down slightly. Pugh's ratio and Poisson's ratio both confirm the brittleness of (Zri-
xTix)2AIC. Different anisotropy factors revealed the mechanically anisotropic character of
these solid solutions. A non-vanishing value of the electronic energy density of states
(EDOS) at the Fermi level suggests that (Zr1xTix)2AIC are metallic in nature. A mixture of
covalent, ionic and metallic bonding has been found from the electronic structure with
dominant covalent bonding due to hybridization of Zr-4d states and C-2p states. This is
also supported by the charge density distribution. The variation of elastic stiffness and
elastic parameters with x is seen to be correlated with the partial DOS (PDOS) and
charge density distribution. The calculated Debye temperature and minimum thermal
conductivity are found to increase with Ti contents, while melting temperature is the
highest for x=0.67. The solid solution with x=0.67 shows improved mechanical and
thermal properties compared to that of the two end members Zr2AIC and Ti2AIC.


https://www.sciencedirect.com/science/article/pii/S0925838818304146#!
https://www.sciencedirect.com/science/article/pii/S0925838818304146#!
https://www.sciencedirect.com/science/article/pii/S0925838818304146#!
https://www.sciencedirect.com/science/article/pii/S0925838818304146#!
https://www.sciencedirect.com/science/article/pii/S0925838818304146#!
https://www.sciencedirect.com/science/article/pii/S0925838818304146#!
https://www.sciencedirect.com/science/article/pii/S0925838818304146#!
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Journal of Physics and Chemistry of Solids

Journal Metrics
CiteScore: 2.14 ; Impact Factor: 2.207

DOI: 10.1016/j.jpcs.2018.02.037

Publication Date: 06/2018

Origin: ELSEVIER

Keywords: Intermetallics, Structural properties, Mechanical behaviors,
Electronic features

Bibliographic Code: 2018JPCS..117..139T

Newly synthesized MgAl,Ge,: A first-principles comparison with its
silicide and carbide counterparts

A.M.M. Tanveer Karim, M.A. Hadi, M.A. Alam, F. Parvin, S.H. Nagib, A.K.M.A. Islam
Journal of Physics and Chemistry of Solids, 117, 2018, 139-147

Abstract

Using plane-wave pseudopotential density functional theory (DFT), the first-principle
calculations are performed to investigate the structural aspects, mechanical behaviors and
electronic features of the newly synthesized CaAl,Si,-prototype intermetallic compound,
MgAl,Ge, for the first time and the results are compared with those calculated for its
silicide and carbide counterparts MgAl,Si, and MgAl,C,. The calculated lattice constants
agree fairly well with their corresponding experimental values. The estimated elastic
tensors satisfy the mechanical stability conditions for MgAl,Ge, along with MgAl,Si, and
MgAI,C,. The level of elastic anisotropy increases following the sequence of X-elements
Ge — Si — C. MgAl,Ge, and MgAIl.Si, are expected to be ductile and damage tolerant,
while MgAI,C; is a brittle one. MgAl,Ge, and MgAl,Si, should exhibit better thermal
shock resistance and low thermal conductivity and accordingly these can be used as
thermal barrier coating (TBC) materials. The Debye temperature of MgAl,Ge; is lowest
among three intermetallic compounds. MgAl,Ge,; and MgAl.Si, should exhibit metallic
conductivity; while the dual characters of weak-metals and semiconductors are expected
for MgAl,C,. The values of theoretical Vickers hardness for MgAl,Ge,, MgAl,Si,, and
MgAILLC; are 3.3, 2.7, and 7.7 GPa, respectively, indicating that these three intermetallics
are soft and easily machinable.


http://www.elsevier.com/
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Physical properties and defect processes of M3SnC, (M = Ti,
Zr, Hf) MAX phases: Effect of M-elements

M.A.Had(ij"S.R.G.Christopoulosbs.H.NaqibaA.Chroneosb“M.E.FitzpatrickbA.K.M
A lslam?

https://doi.org/10.1016/j.jallcom.2018.03.182

Highlights
* Physical properties and defect processes of M3;SnC, (M =Ti, Zr, Hf) are

investigated.

¢ The mechanical stability of the studied compounds is verified.

* ZrsSnC, and Hf;SnC, should be better thermal barrier coating (TBC)
materials.

* TiSnG, is predicted to be the most radiation-tolerant phase.

Abstract

We have employed density functional theory calculations for determining intrinsic
defect processes and structural, elastic, and electronic properties of recently
synthesized Sn-containing 312 MAX phases MsSnCz (M=Ti, Zr, Hf) including
Debye temperature, Mulliken populations, theoretical hardness, charge density,
and Fermi surface. The calculated lattice parameters justify the reliability of the
present investigation, as they agree with the experimental values. The lattice
constant a increases as the M-element moves from Ti to Hf in the periodic table.
The mechanical stability of these compounds is verified with the computed single
crystal elastic constants. Hf-based HfsSnC: is nearly isotropic elastically in view of
the calculated parameters. The Debye temperatures decrease following the
sequence of M-element: Ti - Zr - Hf. Zr3SnC: and HfsSnC:z should be better first
coat thermal barrier coatin (TBC) materials. The investigated band structures
indicate that the electrical conduction increases as the M-element moves down
from the top of the group in the periodic table. A gradual decrease in electronic
density of states (DOS) at £r also follows the order of M-element in the periodic
table. The covalency of M-C bonds is calculated to be increased as M-atoms
moves from Ti to Hf via Zr. The rank of machinability for these compounds should


https://www.sciencedirect.com/science/article/pii/S0925838818310521?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0925838818310521?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0925838818310521?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0925838818310521?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0925838818310521?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0925838818310521?via%3Dihub#!
https://www.sciencedirect.com/science/article/pii/S0925838818310521?via%3Dihub#!

94 Tour de CMP - Ode to a Physicist

be Zr;SnC2>Hf:SnC.>TisSnC2. The Fermi surface topologies of the three
312 MAX phases are almost similar and comparable with those of 211 MAX phase
counterparts. Considering defect reaction energies, it can be concluded that
TisSnC: is predicted to be the most radiation-tolerant among Sn-MAX phases
considered.

Graphical abstract

1.  Download high-res image (338KB)
2. Download full-size image

Keywords

MAX phases Density functional theory Physical properties Defect processes
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Chin. Phys. B Vol. 25, No. 8 (2016) 083101

Band structure, Fermi surface, elastic, thermodynamic,
and optical properties of AlZr;, AlICus, and AICu,Zr:
First-principles study

ParvinR!, ParvinF', AIiMS%7, and Islam A KM A*

! Department of Physics. Rajshahi Uni 6205, B
‘Depanmem of Physics, Pabna University of Science and Technology, Pabn.‘l 6600, Bangladesh
3 Istamic University Chittagong, 154/A College Road, Chinagong-4203, Bangladesh

(Received 10 October 2015; revised manuscript received 4 April 2016; published online 25 June 2016)

The electronic properties (Fermi surface, band structure, and density of stales (DOS)) of Al-based alloys AlMz
(M = Zrand Cu) and AlCu>7T are investigaled using the first-principles pseudopolential plane wave method within the
generalized gradient approximation (GGA). The structural p and elastic ¢ are evaluated and compared
with other available data. Also, the p c dences o! prop of the compounds are studied. The
temperature dependence of adiabatic bulk modulus Debye temperature, specific heat, thermal expansion coefficient, en-
tropy, and internal energy are all obtained for the first time through quasi-harmonic Debye model with phononic effects for
T =0 K-100 K. The parameters of optical properties (dielectric functions, refractive index, extinction coefficient, absorp-
tion spectrum, conductivity, energy-loss spectrum, and reflectivity) of the compounds are calculated and discussed for the
first time. The reflectivities of the materials are quite high in the IR—visible—UV region up to ~ 15 eV, showing that they
promise to be good coating materials to avoid solar heating. Some of the properties are also compared with those of the
Al-based NizAl compound.

Keywords: first principle calculations, Fermi surface, elastic moduli, entropy, and internal energy, optical

properties
PACS: 31.15.A—, T1.18.+y. 62.20.de, 65.40.2d

1. Introduction

Aluminum-based alloys have received much attention in
recent years because of their important roles in many tech-
nological applications. They have vast applications in the
azrospace, microelecironic, motorized wehicles, and domes-
tic industry. As the alloys are important in the enginesring
and research areas, mechanical behavior has become a focus
of various investigations. A large quantity of alloy clements
i be uged to form the Al-based intermetallic compounds. It
b d that the bonding beh ¢ and el ic natures
are changed of such a type of alloys which show cxcellent
mechanical, physical. and chemical properties.!' The com-
pounds. involving aluminum and transition metals are known
to have high resistance to oxidation and corrosion, elevated-
temperature strength, relatively low density, and high melt-
ing points, which make them desirable candidates for high-
temperature structural applications.? Zirconium can effec-
tively enhance the mechanical strenpths of the alloys when

is

copper and zine elements exist in aluminum and Al-based
alloys. [ Many mvestigations have focused on the constituent
binary systems, such as A-Cu, AL-Zr, and Co-Ze.* 1 Some
theotetical investigations have been performed on Al-based al-
loys such as structural, clastic and electronic properties. 001

To the best of our kmowledge, electronic band strue-

FComesponding ambor. E-mail: shahajan 1998 yhoo.com
@ 2016 Chinese Physical Socicty nmd 100" Publishing [4d

DOI: 10.1088/1674-1056/25/8/083101

wires, Fermi surfaces, thermal and optical properties of AlZrs,
AlCus, and AlCurZr compounds have not yet been discussed
theoretically and exparimentally. The thermodynamic proper-
ties viriety of prog and phenomena such as bulk
modulus, specific heat, thermal expansion coefficient, Debye
temperature, etc. The specific heat of a material is one of the
most important thermodynamic properties indicating its heat

retention or Inss ability. We have also bricfly discussed oor
caleulated structural and elastic properties for ALZr, AlCus,
and ANCuz7r intermetallic alloys.

On the other hand, e optical properties of solids pro-
vide an important tool for studying energy band structures,
impurity levels, localized defects, lattice vibrations, and cer-
tain magnelic excitations. The optical conductivity or the di-
electric function indicates 1 response of a system of eloctrons
i0 an apphied field. Thus there is a need to deal with afl these
issues which have been covered for the first lime in the present
paper. A detailed discussion and analysis ane made, some of
which are in comparison with the results of available Al-based
alloys 11212

2. Computational details

The density functional theery (DFT) based on the
CASTEP code hus heen used in the present investi-

hitpeffinpscienoe.iop.orgicph  httpe/ieph iphy ac.cn
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First principles study of M;InC (M = Zr, Hf and Ta) MAX phases: The effect

of M atomic species

@
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ARTIGLE INFO ABSTRACT

We have sudied the physical properties of Mné (M = %, W and Ta) MAX phmes temary carbides using
densry functional theary (DPT) methodalagy, The srruetuml, #lastie and dlearonk pmperties ame revisiod {and
foundd 1o be in good agreement with recently reported reiulis). The change demity distdbution, Perml surface
fentures, Vickers hardnem, dynamical stability, thermedynamies and optical properties have bea inveatigated
for the flrst time. ‘The caleulnted dingle erystal claitle conslania and phonon dipesion curven endorse the
machanical and dynamical stability of all the campounds under swudy, The calculated single crystal elastic
constane G, and polycrysalling alastic conaants are found (o increase with Increasing atomic numbar of M
mpecies (M = 7, Ui and Ta), The valua of Pugh ratio and Polston’s ratio revenled the biiwtlenem of the com-
pounds wider study asmeinted with strong direetional eovalemi bond with o mixture of fonke eontdbution,
Overlapping of conduetion band and valence band at Fermil level ntily the metallic nature of Myint: (M = &r, HI
and ‘Ta) MAX phases. Low values of Vicker hardness indieate the softnes of the material o ensy machin-
ahility, The tharmadynamic prperties, such ns the free snargy, sthalpy, enropy, specfic haat capacity and
Dehye empemiure are valuated utng the phonon dipemion curvet and a good comsgrondmos i found with

1, Ta) compeninds

iy
Phaiais dlaguersiisn urves

the chametenimics of M atomic species, Major oprical propevties, e g, diclearic funccions, refractive Index,

this study.

, boan funetion and reflectivity are caleulated and diseussed in detail in

Introduction

The tefin “M,, , |AX,, phiases” was coliied by Barsou i 2000 for the
flrst time [1]. In the general formula M, . AX, with o = 1-3, M = early
transition metal; A = A-group elements from group 12-16 in the peri-
odie wble and X = C and/or N). The MAX phases MoAX, MaAX, and
MAX; are reforred ax 211, N2, amd 413 subject to the value of n,
respectively. The M, AX, phises are erystallized in the hexagonal
structure belonging to the space group of PB/mme, The MAX phase
nano layered ternary compounds are sultable for many technologleal
applications owlng 10 an unique combination of both mewllic and
ceramic properties, Like metaly, they exhibii good electrical and
thermal conductivity, machinability, low hardiess, thermal shoek re-
sistance, anel camage tolerance, On the other hand, thise compounds
possess ceramie like high elastic moduli, high meltng tem perature, and
oxldation and corrosion resistance [1-16], There are forty eight 211

phases that have already been listed without eonsidering possible solid
solutions, however more have been theorotically pradicted [1,17-211,
Furthermore, the MAX phase materials afe wsed i o forerunier Lo
synthesize the so called MXenes which has shown many interesting
features [22],

The extensive research effort has been paid on both theoretical and
experimental study of MaAX phases [1-16], but o few of them fully
studled yet. Among the compounds, there are few studies on techno:
logically impartant M,InG (M = Zr, 1 and Ta) MAX phases (9,21-20],
The phases ryInC (Z1C) and HEIG (HIC) have already been synthe:
sized; however the phase TayInG (TIC) is neither synthesized nor stu-
ddied in detail yoi,

The terary cabide ZIC has been synthesiead and oxidation beha-
vior with structurnl parameters are reported by Gupta et al, [21],
Manpun €0 al. [24] have alse synthesized ZIC and studied its com-
pressive behavior, 1t is reporied that the phase ZIC oxidizes readily to
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Predicted MAX Phase Sc,InC: Dynamical Stability,

Vibrational and Optical Properties

A Chowdhury, M. A Ali, M. M. Hossain, M. M. Uddin,*

and A. K. M. A Islam*

First principl de ial calculations have beon performed for the first
time to lmuﬂple dueph_on dispersion, thermodynamic and optical
properties including charge density, Fermi surface, Mulliken population
analysis, theoretical Vickers hardness of predi MAXplustchlnc.Wa
visited the I, elastic, and ek e properties of the comp

which assessed the reliability of our cakulations, The analysis of the elastic
constants and the phonon dispersion along with phonon density of states
indicates the mechanical stabifity and dynamical stability of the Sc;InC. The
Helmholtz free energy, internal energy, entropy specific heat capacity, and
Debye lmlptntur- have also b-n olnu Mnllun population analysis
indi the of px y in
ScaInC. The ek i chgeduu'ty pp ,,showu of ionic,
covalent and metallic bonding in the compound. The Fermi surface is

prised due to the low-dispersive Sc 3d and € 2p states from the [ScC]
blocks. The phase is expected to be a soft material and easily machinable
due to its low Vickers hardness value. Furthermore, the analysis of various
optical properties suggests that the nanolaminate Sc;InC is a promising

sl banAl

S. H. Nagib,

layerfs) inserted by an A “metallic”
layer ™™ A good number of MAX phase
com, have then been synthe-
sized™ ™7 and the physical propertics
investigated ™ "1 For example, the MAX
phases with M~ (Ti, V, Cr. Nb, Ta, Zs, Hf);
A=(AL S, Sn, As, In, Ga), and X=(N, C)
have been studied both experimentally and
theoretically because of their attractive
properties as stated eardier!~***** Due
Lo the continuing efforts by the scientific
community existence of further MAX
phases has been reported or proposed.
As a result, the number of synthesized
termary MAX phases has reached over
70" out of a possible 665 viable MAX
phases (M, 3AX,, n=1-4/ Moreover,
very recently the MAX phase materials are
used as a precursor to synthesize atom.
ially thin two dimensional materials with
many attractive physical features, the so
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candidate for optoslectronic devices in the visible and ultraviolet energy

regions and as a coating matenal to avoid solar heating.

1. Introduction

The study of MAX phases has become an important sub-branch
in materials science and technology due o their interesting
roperties and various studies since their discovery during
1960s /71 The structure consists of the stacking of n “reramic”

called MXenes™So it is evident that there
are stll many MAX phases including
Sc,InC which till now have not

that one of the previous smdics™ has

shown the chemical stability of this phase

by calculating the formation energy.

Priviois invesh gathong of the predicted Sepln C phasge, based
on first-principles electronic strocture calculations, have been
reporied dn the Berature 055 4] the dastie and
electronic properties are rtpnﬂcﬂ fior Se; InC P! fechnologi-
cally important physical featres Bke Vickers hardness,
l(d'lil:m population analysis, charge density and plmnal
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as well as thermodymamic and oprical properics
remained unexplored,

Simce the ScalnC is predicied and not synthesized yet,
the study of dynamical stability is therefore most important
for future mean:h ami apphcamm of Iln: compound.
ies can
broaden our hw]tdgc on pamc\ﬂal Hmwof sohda umider
h:gh p(sxme: and Empmnue&, which are eﬁemnl for

licat 54 The & iga tion of functiong
SETVES &3 4 pumzl{ll mul in ana]ran* the electronic features of
solids. Furthermore, shudied MAX phases are predicied to be
potential coating materials for spacecraft to redoce solar heating
significantly/™ So. we eim to study the mechenical and
dynamical stability, the theemodynamic and optical properties




98 Tour de CMP - Ode to a Physicist

Angew. Chem. Int. Ed. 2014, 53, 3599-3603 © 2014 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim Wiley Online Library 3599
Dlscovery of a Perovskite-type oxide superconductor with a
new ordered structure

Visit Spring.8 Press Release:
http://www.spring8.or.jp/en/news_publications/press release/2014/140303/
Visit Tokyo Tech News:

http://www.titech.ac.jp/english/news/2014/028837.html
Impact Factor: 11.709 (2015); 11.261 (2014)

Angewandte ] Ghch =

International Edition Chem’e v Deutscher Chemiker

Communication
Superconducting Double Perovskite Bismuth Oxide Prepared
by a Low-Temperature Hydrothermal Reaction

M H. K. Rubel, Prof. A Miura, Prof. T Takei, [...] M. M Alj, [...]
Prof. A. K. M. A Islam

First published: 26 February 2014
https://doi.org/10.1002/anie.201400607 Cited by: 19

Angewandte Chemie International Edition, Volume 53, Issue 14, 3599-3603 (April 1,
2014), Wiley-VCH Verlag GmbH & Co.,
DOI: 10.1002/anie.201400607 https://doi.org/10.1002/anie.201400607
Abstract , Article, PDF(672K)
Abstract
Perovskite-type structures (ABO;) have received significant attention because of their
crystallographic aspects and physical properties, but there has been no clear evidence of a
superconductor with a double-perovskite-type structure, whose different elements occupy
A and/or B sites in ordered ways. In this report, hydrothermal synthesis at 220 °C produced
a new superconductor with an A-site-ordered double perovskite structure,
(Nao 25K 45)(Ba1.00)3(Bi1.00)4012, with a maximum T, of about 27 K.

Introduction

The perovskite structure, ABO3, and its derivatives have received significant
attention because the structure can accommodate various metals with a wide range of
valence and ionic radii. This has increased interest in the crystallographic aspects and
physical properties of the perovskite structures. However, there is no clear evidence of
a superconductor with a double-perovskite-type structure, whose different elements
occupy A and/or B sites in ordered ways. After the cuprates, the fabrication of a
perovskite super- conductor family with the next highest transition temperature (T¢)
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is based on the bismuthates, BaBiOg.[l] Superconductivity was first discovered in

the perovskite-type BaPb1-xBixO3 by Sleight et. al. in 1975;[2] it had a maximum
Tc near 13 K. After that, by doping the semiconductive BaBiO3 with K at the Ba
sites, a new superconducting system, Bai-xKxBiO3 (BKBO), which showed a

higher T, (near 30 K), was reported by Cava et. al. and Matheiss et. al.l3-ol
Moreover, the electronic proper- ties of BKBO have been studied extensively to

investigate metallicity at ambient conditions by several authors.[e’s] BaBiO3 is a
semiconductor and crystallizes in a monoclinic distorted order as a perovskite

structure,[l] where the BiOs octahedra are tilted at a lower angle, in contrast to
the 1808 orientation in the perfect structure. Substituting K, Pb, and Sr atoms in the
BaBiO3 compound to form Ba1-xKxBiO3, Ba1-xPbx03, and SryK1-xBiO3 causes a
symmetry change, as well as the appearance of superconductivity. The noncuprate
superconductor, BKBO, has a simple perovskite-type structure in which the A sites
are occupied by K* and Ba?'ions and the B sites are occupied by bismuth ions in
mixed valence states with a BiOs octahedron. A superconductive perovskite-type
oxide (Bap7sKo14Ho11)BiOsn H,O, with T =8 K, fabricated by hydrothermal

synthesis at 1808C has previously been reported.[g] The crystal structure of this
reported compound was determined to be double perovskite whose A site has two
crystallographic sites: 2a and 6b. The 2a site is randomly occupied by a K atom
and an H,O molecule, and 6b is fully occupied by a Ba atom. A Bi atom occupies
one of the lattice sites (8c), with the BiOg octahedra being slightly tilted at the
corner. However, its superconductivity remains obscure, as the volume fraction of this
compound can be estimated to be less than 1%. There is another report on the
hydrothermal synthesis of a double perovskite with the structure Ba1.xKXBi1.yNay03.[10]
However, no crystal structural refinement was performed; it also does not show
any superconducting transition, even at temperatures as low as 2 K. Therefore,
detailed investigation is necessary to understand the effect of the synthesis conditions
and crystal structures on the emergence of superconductivity in Bi-based double
perovskite oxides.

Herein, we show a novel A-site-ordered superconductive double perovskite
bismuthate, (Na,,.K,,)(Ba, o));(Bi,),0,, With a higher T¢ (ca. 27 K); the
compound was synthesized through a low-temperature hydro-thermal method using
NaBiO,nH,0, Ba(OH),-8H,0, and KOH as starting materi- als. The crystal

structure of this compound was determined and is shown in Figure 1. The A’site is
randomly occupied by a vacancy and both Na and K atoms, whereas the A” site is
occupied by Ba. A Bi atom fully occupies the B site and forms the network of corner-
sharing BiO, octahedra. This report reveals the hydrothermal synthesis, magnetic and
transport properties, crystal structure, and thermal behavior, as well as predicting the
electronic band structure of this novel A-site-ordered double perovskite oxide, with a
superconducting transition temperature up to 27 K.

XRD analysis of all the compounds synthesized using the five different molar ratios of
Ba/Bi (1.00, 1.25, 1.50, 1.75, and 2.00) in the starting materials gave similar major peaks.
The typical X-ray powder diffraction pattern of the hydrothermaly synthesized products
shows indexed with a cubic cell of a = 8.550 (2) A with the space group Im3'm
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(Supporting Information, Figure S1). Two small unknown impurity peaks between
26° and 28° were fond for all the synthesized products.

A' site
(Na/K)

<«—A"site
(Ba)

Cc BiOs
Octahedron
b
a

Figure 1. Crystal structure of A'A”,B,0,,-type perovskite. The spheres at the A’ site are for Na/K and
for Ba atoms at the A” site ; they also indicate their respective positions. A network of corner-sharing
BiO, octahedra is shown, with oxygen atoms are in the corner of octahedra.

The results of chemical analysis show that an increase in the Ba/Bi molar ratio of the
starting materials increases the ratio of Ba/Bi in the final products from 0.87 to 1.24
(Table S1). The ratio of Na/Bi slightly increases from 0.08 to 0.11 as the Ba/Bi
ratio increases ; however, the K/Bi ratio slightly decreases from 0.15 to 0.13 when
the Ba/Bi molar ratio is increased. Thus, we cannot deny the possibility that Na
and/or K occupy not only the A site, but also the B site, especially for
synthesized products from higher Ba/Bi molar ratios."” In addition, the iodometric
titration results suggest that both Bi®* and Bi* are present in the synthesized
compounds. The average Bi valence increases from 4.35 to 4.70 with an increase in
the Ba/Bi molar ratio of the starting materials,
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Abstract

Perovskite-type structures (ABO3) have received significant attention because of
their crystallographic aspects and physical properties, but there has been no clear
evidence of a superconductor with a double-perovskite-type structure, whose

different elements occupy A and/or B sites in ordered ways. In this report,
hydrothermal synthesis at 220 °C produced a new superconductor with an

A-site-ordered double perovskite structure, (Nag 25K 45)(Bay g0)3(Bi1.00)4O012, With
a maximum T, of about 27 K.
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New ternary superconducting compound LaRu,As3:
Physical properties from density functional theory calculations
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In this paper, we perform the density functional theory (DFT) -based calculations by the first-
principles pseudopotential method to investigate the physical properties of the newly discovered
superconductor LaRu2As2 for the first time.The optimized structural parameters are in good
agreement with the experimental results. The calculated independent elastic constants ensure the
mechanical stability of the compound. The calculated Cauchy pressure, Pugh'’s ratio as well as
Poisson’s ratio indicate that LaRu2As2 should behave as a ductile material. Due to low Debye
temperature, LaRu2As2 may be used as a thermal barrier coating (TBC) material. The new
compound should exhibit metallic nature as its valence bands overlap considerably with the
conduction bands. LaRu2As2 is expected to be a soft material and easily machinable because of
its low hardness value of 6.8 GPa. The multi-band nature is observed in the calculated Fermi
surface. A highly anisotropic combination of ionic, covalent and metallic interactions is expected to
be in accordance with charge density calculation..

Keywords: new superconductor LaRu2As2, density functional theory (DFT) calculations,
mechanical properties, electronic features

PACS: 71.20.Be, 71.15.Mb, 62.20.—x, 71.20.-b DOI: 10.1088/1674-1056/26/3/037103

1. Introduction

A great variety of compounds with RT.X, stoichiometry possess the body-centered
tetragonal ThCr,Si,-type structure (space group 14/mmm, No. 139).[1] In this stoichiometry, R
is symbolized for a rare earth, alkaline earth or alkali element, T refers to a transition metal,
and X represents p-metal atoms, namely B, P, Si, As, or Ge. This large family includes more
than 700 members of 122-type intermetallics (so-called 122 phases) and exhibits an
outstanding collection of physical and chemical properties.[2] The structure of RT.X;
stoichiometry offers an innate multilayer system in which the planes of R ions are taken apart
from T metallic layers by X atomic sheets, comprising R—X-T—-X-R stacking of individual
basal planes along the c axis. The ThCr,Si,-type structure exhibits a strong uniaxial
anisotropy with keeping ¢ axis as an anisotropy axis.In other words, the layer of edge sharing
TX, tetrahedron that is parallel to the ab plane and separated by the basal plane of R atoms
characterizes the structure of RT,X,. In this structure, the R atomic sheets separate into two
adjacent [T,2X] blocks. In sequence, T ions inside [T,X;] blocks build up a square lattice
pressed between two X sheets shifted in order that each T is enclosed by a distorted X
tetrahedron TX4. A wide range of variation occurs in the interlayer distance between X atoms
when either R or T is changed for a parti This group of materials has attracted a lot of
attention in recent years because of the discovery of high-temperature superconductivity in
iron arsenide AFe;As; (A = K, Ca, Sr, Ba, etc.).[4,5] As Ru lies in the same group together
with Fe in the periodic table, the superconductivity in the level of iron arsenide is anticipated
for Ru-related compounds, and everal studies have been devoted to these materials.[6—10]
cular p-metal atom.[2,3]
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Abs tract

A new single-phase double perovskite superconductor (K, ,0)(Ba, 4)3(Big gsNag ;11),01,
with a Tc=31.5 K has been recently synthesized via the hydrothermal route. In the
present study, we employ DFT (density functional theory) calculations to investigate
the properties (structural, mechanical, electronic, Fermi sur- face, charge density) of
this new superconductor. The calculated lattice constant is in good agreement with
the experimental result. The elastic constants, bulk modulus, shear modulus, Young’s
modulus, elas- tic anisotropy of crystal, Peierls stress, and Debye temperature are
calculated and used to explain the mechanical behavior of this newly synthesized
perovskite. The calculated electron density of states (DOS) indicates strong ionic
interactions that are present in the Na-O-Bi planes. Both the electron and hole like
bands form the Fermi surface and exhibit the multi-band nature of the compound. The
electron charge density map shows the isotropic nature of charge distribution.

© 2017 Elsevier B.V. All rights reserved.

1. Introduction

Double perovskites have been investigated widely in the recent times as they exhibit numerous
interesting physical and electrochemical properties [1-6]. In the midst of these important
properties, superconductivity is one of the most notable scenarios, exhibited at low temperature
[7-10]. Recently, Rubel et al. [11] synthesized a superconductive Bi-based cubic double
perovskite (Nao 25Ko.4s)(Bay.00)3Bi1.00)4012, Which became the first member of a new series of
A’ A™3B4Os,-type superconductor.

T Corresponding author.mail address: hadipab@gmail.com (M.A. Hadi).
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Rare earth rhodium borides RRh3B (R =Y, Zr, and
Nb): mechanical, thermal and optical properties
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Abstract. We report here ab initio density functional theory (DFT)
calculations of structural, elastic, Peierls stress, thermodynamic and optical
properties of RRh3B (R = Y, Zr and Nb) using the plane wave pseudopotential
method. The materials possess better ductile behavior in comparison with a
selection of layered MAX phases but the anisotropy is strong, particularly in
NbRh3B. The Peierls stress, approximately 3-4 times larger than in MAX phases,
show that dislocation movement may follow but with much reduced occurrences
compared to MAX phases. The temperature and pressure dependence of bulk
modulus, specific heats, thermal expansion coefficient, and Debye temperature are
calculated for the first time for two of the three compounds using the quasi-
harmonic Debye model with phononic effects for elevated temperature and
pressure. The obtained results are discussed in comparison to the behavior of other
related compounds. Further the features of optical functions obtained for the first
time are discussed. The study reveals that the reflectivity is high in the IR-UV

regions up to ~17.5 eV (YRh3B, ZrRh3B) and 20 eV (NbRh3B), thus showing as

good coating materials.
1 Introduction

The rare earth rhodium borides RRh3B (R = Y, Zr, and Nb) possess cubic

perovskite structure with space group Pm3m and form a part of general formula
RM3X, where R and M are rare earth metals and 4d metals, respectively, and
X is B, C or N. The phases have agreat importance due to their interesting
properties in- cluding high stability and hardness, which make them promising
candidates for high-temperature environments, hard coating applications, and
cutting tools [1-6]. Fur- ther there was a motivation to search for superconduc-
tivity in these compounds which was prompted by the very interesting and

quite non-typical superconductivity of MgCNi3 perovskite [7], with Tc ~ 8 K.

a e-mail: azi46@ru.ac.bd
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Abstract: A density functional study with a GGA-PBE exchange-correlation scheme has been carried
out to predict the structural, elastic, and electronic properties of the newly discovered lithium silicide
superconductor, Li,PtSis, for the first time. All the theoretical results are compared with those found
recently for isostructural Li2IrSi3.This study sheds light on the important effect of replacement of the
transition metal element Ir with Pt, on different mechanical, electronic, and superconducting properties.
The role of spin-orbit coupling on the electronic band structure is found to be insignificant for
Li2PtSi3. The difference in superconducting transition temperatures of Li,PtSi; and Li,IrSi; arises
primarily due to the difference in electronic energydensity of states at the Fermi level. Somewhat
reduced Debye temperature in Li,PtSis plays a minor role. We have discussed the implications of the
theoretical findings in details in this paper.

Keywords: Silicide superconductors Structural parameters Elastic properties Electronic structures

1 Introduction

Because of comparable electronegativity with silicon, transition metal elements tend to
form a strong covalent bond with it. In realizing phonon-mediated Cooper pairing with a
high superconducting transition temperature, T, the covalent character of atomic bonding
can play an important role. Strong bonding leads to high characteristic phonon energy, in
most cases. Transition metal silicides were identified as superconductors in the middle of
the twentieth century. V5Si has been the best example of an early silicide superconductor
with a T¢ of 17 K [1]. The possibility of tuning the chemical potential (Fermi energy, in
practice) to a high electronic energy density of states, due to different transition metals,
can, in theory, provide a way to synthesize new silicide superconductors with higher T..
For this reason, superconductivity in metallic silicides has drawn the attention of the
scientific community. Quite recently, Hirai and coworkers reported about the synthesis of
silicide superconductors Li,IrSis, Li,PtSis, and Li,RhSi; [2]. Among these newly
synthesized materials, Li,IrSi; has Tc of 3.7 K, the highest among the three. Substitution
of Pt for Ir reduces the Tc to 1.8 K. All these compounds crystallize in the hexagonal
structure with space group P6s/mmc (No. 194).

At the same time, Pyon et al. [3] synthesized the polycrystalline samples of Li,IrSi; by the
arc-melting method and identified it as a system with a non-centrosymmetric trigonal
structure with the space group P3c (No. 159). The crystal structure, for example in the
case of LiylrSis, is composed of Si triangles connected by Ir atoms, resulting in a three-
dimensional network of covalent bonds.
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Structural, elastic, electronic and optical properties of a new layered-
ternary Ta,SiC3; compound
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Abstract

We propose a new layered-ternary Ta4SiC3with two different stacking sequences (a- and b-phases) of
the metal atoms along c axis and study their structural stability. The mechanical, electronic and optical
properties are then calculated and compared with those of other compounds M4AX3(MY%V, Nb, Ta;
AY,ALSI and X¥%C). The predicted compound in thea-phase is found to possess higher bulk modulus
than these compounds. The independent elastic constants of the two phases are also evaluated and the
results discussed. The electronic band structures for a- and b -Ta4SiC3show metallic conductivity. Ta
Sdelectrons are mainly contributing to the total density of states (DOS). We see that the hybridization
peak of Ta 5dand C 2p lies lower inenergy and theTa5d-C 2pbond is stronger than Ta5d-Si3p
bond.Further an analysis ofthedifferent opticalpropertiesshowsthecompoundtopossessimproved
behaviorcomparedtosimilar types of compounds. © 2010 Elsevier B.V. All rights reserved.

1. Introduction

The layered-ternary compounds in the so-called MAX phases exist as M,AX (211), M3AX,(312) and
MyAX; (413) compounds where M is an early transition metal, A is an A-group element (usually
belonging to the groups I11A and IVA) and X is either C or N. Allthese compoundss how interesting
properties,e.g.electrical and thermal conduction, high bulk modulus, high melting point, low density,
low Vickers hardness, damage-tolerance, thermal shock resistance and so on, and have been
investigated extensively [1-21]

.Currently there are eight MsAX; (413) compounds, such as TisAIN3, TisSiCs, TisGeCs, TisGaCs,
TasAlIC;, NbsAIC;, V4AIC; and  V4AIC, 6 Which have been synthesized [9,12-19]. Among these
TasAlCs, a relatively new member of 413 phases was synthesized in the form of polycrystals [8-11]
and single-crystals [12]. Subsequently two new 413 phases, Nb,AIC; [16] and V,AIC; [17], were
synthesized and characterized. But Ta;AlC; has drawn a lot of attention recently [7-13]. It has been
found to possess high bulk modulus, high flexural strength, high fracture toughness with goodelectrical
and thermal, and improved mechanical properties [13].

The polymorphs of Ta,AIC; have been identified by several workers [7, 10-12]. The two phases of
Ta,AlC; crystallize in a hexagonal structure with the space group P6s/mmc but have different atomic
positions. One phase is a - Ta,AIC3, which is the same as Ta,AlINj, stacking sequence of the metal
atoms Ta and Al in he order of ABABACBCBC along c axis, reported by Etzkorn et al.[12]. The other
phase, reported by Lin et al. [11,20], is the so-called b-Ta,AIC; which stacks in ABABABABAB along
¢ axis.As mentioned earlier Ta;AIC; has excellent properties and it is envisaged that there may be other
compounds that could be predicted with a different A-group element which could show more desirable
properties. In order to explore new field of 413 phases we propose a new layered-ternary Ta,;SiCs and
study its stability. Elastic properties are essential to the understanding of the macroscopic mechanical
properties of crystals because they are related to various fundamental solid state and thermodynamic
properties. A first-principles study of structural, elastic (for both mono- and poly-crystalline aggregate)
and electronic properties ofthe predicted compound in the framework of density functional theory
would be made. Further the optical properties (dielectric function, absorption spectrum, conductivity,
energy-loss spectrum and reflectivity) will be calculated and discussed.

* Comresponding authar. Fax: +HE0721 750064,
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abstract

RbFe,As, has recently been reported to be a bulk superconductor with T¢ =
26 K in the undoped state, in contrast to undoped BaFe2As2 with a
magnetic ground state. We present here the results of the first-principles
calculations of the structural, elastic and electronic properties for this
newest superconductor and discuss its behaviour in relation to other related
systems. © 2009 Elsevier B.V. All rights reserved

1. Introduction

The discovery in 2008 of superconductivity at T¢c = 26K in LaO1-xFxFeAs

[1] has triggered intensive research on the supercon- ductivity of iron pnictides.
On replacing a La atom with other rare- earth atoms or by introducing oxygen
vacancies [2,3] Tc-value has already exceeded 55 K, which has thus opened a

new avenue for high-T¢ material research besides cuprates.
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The ternary iron arsenide AFe,As, (A = alkaline earth element) is another well
known structure type having tetragonal ThCr,Si,-type structure (space group
14/mmm) [4] which provides very sim- ilar conditions. These iron-arsenide
compounds AFe,As, are known to become superconducting with T¢’s up to 38
K upon alkali metal substitution for the A element [5-7], or partial transition
metal substitution for Fe [8]. Sasmal et al. [6] have synthesized some of these
new high-T¢ Fe-based superconducting compounds, AFe,As, (A = K, Cs, K/Sr
and Cs/Sr). The compounds AFe2As2 enter a spin- density-wave state (SDW)
with increasing electron number (Sr- content) [6]. The compounds represent p-
type analogues of the n-doped rare-earth oxypnictide superconductors. In contrast
to undoped BaFe,As, with a magnetic ground state, superconductivity with

relatively low T¢’s was reported in the undoped K Fe,As, (T¢ = 3.8 K) and
CsFe,As, (T¢c=2.6K) [6]. The T¢-value increases with partial substitution of
Sr for K and Cs and peaks at 37 K for x = 0.5-0.6 Sr substitution. A Fe,As,

(A =K and Cs) crystallize in the ThCr,Si, structure type [9,10]. The system
has identical (Fe,As,) layers as in ROFeAs, but separated by single elemental A

(Rb in this case) layers. In stacking the (Fe,As;,) layers in A Fe,As,,

* Corresponding author. Tel.: +880 721 750980; fax: +880 721 750064.
E-mail address: azi46@ru.ac.bd (A.K.M.A. Islam).
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abstract

The structural parameters of the alloys are obtained as non-magnetic cases for which
justification is provided. The elastic coefficients and various moduli of the monocrystalline
FeSe 14Te x system as a function of doping are predicted for the first time using density
functional method. The bulk moduli, shear moduli, Young’s moduli, Poisson’s ratios,
velocities of sound and Debye temperature of the corresponding poly-crystalline
aggregates have been calculated and the results discussed.

1. Introduction

The discovery of LaOFeAs as a high temperature superconductor [1] has initiated much
research on iron-based layered supercon- ductors [2-12]. At least three types of crystal
structures have been identified for these superconductors as: (i) the ZrCuSiAs-type lay-
ered tetragonal structure for LaOFeAs [1,2], (ii) relatively simpler ThCr2Sip-type layered
tetragonal structure for BaFe2Asy [3,4], and (iii) the simplest PbO-type layered

tetragonal structure for FeSe [5]. The last phase, known as «a-FeSe, has been reported
to be a superconductor with transition temperature, T¢ ~ 8 K (with some Se deficiency)
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[5,6]. A large enhancement of T¢ = 27 K was observed at pressure P ~ 1.48 GPa [6]. A
more recent experiment [7] shows that the application of hydrostatic pressure first rapidly
increases T¢  which attains a broad maximum of 37 K at ~7 GPa before decreasing to
6 K upon further compression to ~14 GPa. This is one of the highest T¢ ever reported
for a binary solid. Since the discovery the tetragonal iron selenide has attracted more and
more attention, motivated in large part by the peculiar electronic, opti- cal, and magnetic
properties, and also as a promising functional material due to its relevance with (Fe-
atom) spintronics [13].

The newly discovered superconductor FeSe has been subjected to theoretical investigation
by Subedi et al. [8]. On the other hand the compounds FeSe1-xTex (x = 0-1.0), where Te
substitution has an effect on superconductivity, has been investigated experimen- tally
[14-16]. It was found that T¢ increases with Te doping, reaching a maximum T¢ rv 15 K
at about 50-70% substitution, and then decreases with more Te doping. This
compositional dependence of T¢, decreasing for both underdoped and overdoped
materials has also been observed in the cuprates (see [17]).

The elastic constants are known to be related to mechanical and dynamical properties from
which one can obtain valuable informa- tion of material such as chemical bonding,
stability and stiffness, specific heat, thermal expansion, Debye temperature and so on. The
estimation of Debye temperature is useful in evaluating the electron—phonon coupling
constant k, which is proportional to the mean sound velocity vm. Thus the purpose of our
work would be to study the elastic properties of the FeSe;.xTex system at differ- ent doping
level for which there are no elastic constants available. Theoretical estimates of the bulk
moduli, shear moduli, Young’s moduli, and Poisson’s ratios of the corresponding poly-
crystalline aggregates will also be obtained. The study will begin with the evaluation of
structural parameters in Section 3.1 with a discussion of magnetic environment around the
Fe ions in the alloy. The effect of Te concentration on the strength of coupling between
planes of the system will also be discussed.

Corresponding author. Tel.: +880 721 750980; fax: +880 721 750064.
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abstract

A first-principles density-functional-theory method has been used to reinvestigate the
mechanical and dynamical stability of the metallic phase of AlH, between 65 and 110
GPa. The electronic properties and phonon dynamics as a function of pressure are also
explored. We find electron—phonon superconductivity in the cubic Pm -3n structure with
critical temperature T¢ = 37 K at 70 GPa which decreases rapidly with the increase of
pressure. Further unlike a previously calculated T -value of 24 K at 110 GPa, we do not
find any superconductivity of significance at this pressure which is consistent with
experimental observation. © 2010 Elsevier B.V. All rights

1. Introduction

The hydrogen-rich (10% by weight) solid alane (AIH3) has re- cently been the

focus of renewed interest among the scientific community [1-15]. The crystal
structure of the ambient phase has been studied by Turley and Rinn [1]. The
most stable structure of AIH3 (space group R-3c) has been found to be stable

for 0-35 GPa [3]. Scheicher et al. [11] found a cubic phase of space group Pm-
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3n which becomes energetically favourable at above 60 GPa and it exhibits
metallic behaviour. On the other hand Pickard and Needs [8] found the same
phase to be favourable for P =: 73 GPa. According to them the semimetallic
phase at 73 GPa becomes metallic above 80 GPa. Vajeeston et al. [14] have
shown that application of pressure makes sequence of phase transitions from
p—o = o= hpl (PB3[m)—hp2 (Pm-3n) i dification at pressures of 2.4, 4.3, 64,
and 104 GPa, respectively. The hpl phase has a hexagonal (P63/m) structure
with the lowest energy among all these phases and the orthorhombic (Pnma)
structure suggested in [8] is energetically closer to the P63/m structure. The
electronic structures reveal that «, o, # polymorphs are non-metals, whereas the
P63/m and Pm-3n phases possess semiconducting and metallic behaviour,
respectively. Goncharenko et al. [12] found theoretically that AIH3 transforms to
a lower symmetry and lower enthalpy triclinic structure formed by distorted and
shifted triangular Al planes at pressures above 60 GPa. They found that a simple
cubic structure becomes energetically favourable at pressures above 100 GPa.
The structure hpl (P63/m) phase has not yet been solved experimentally, as it
can be either monoclinic or triclinic [12].

Thus it is obvious that there are some differences in the pres- sure-dependent
structures and structural transitions predicted by different studies [8,11-14].
Further the theoretical prediction about the sign of a superconductive transition at
~110 GPa contrasts with the experimental observation [12]. All these make the
system an interesting case for further analysis. The purpose of the present DFT
calculations is to shed further light on the behaviour of the high-pressure phase of
AlH3 particularly between 65 and 110 GPa and to focus more on the situation
regarding super- conductivity based on the electronic properties and phonon
dynamics.

* Corresponding author. Tel.: +880 721 750980; fax: +880 721 750064.
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We have studied epitaxial strain effect on superconductivity in single-
crystal Lap_xSrxCuOg4 films grown by liquid-phase epitaxy method on

(001) LapCuOy4 substrates. Due to lattice mismatch the as-grown films

suffer a compressive strain in the c axis and an orthorhombic tensile
strain on the ab plane with almost no relaxation up to several
micrometers thickness. Our results show that Lap_xSryCuOg (0.10<x <

0.15), which is supercon- ducting in the bulk at low temperatures,
transforms to an insulating state under such strain.

DOI: 10.1103/PhysRevB.80.024505 PACS number(s): 74.20.Mn, 74.78.Bz, 81.15.L.m

I. INTRODUCTION

The effect of lattice strain on high-T¢ superconductors, for example, Lap-
xSrxCuOy (LSCO) is a field of intensive research. It was found that the uniaxial
strain derivatives of Superconducting critical temperature T¢, dT/de, and
dT./de,, where e, and e, are strain along the ¢ axis and ab plane. repectively,
have opposite signs. This implies a compressive  strain in ¢ axis and tensile
along the ab plane adds up to increase in T¢ and vice versa. So, hydrostatic
pressure would mostly cancel out the strain effect on T¢. In contrast, as
demonstrated in several works anisotropic strain such as uniaxial pressure on
bulk Lap_xSryCuO4 LSCO,%? growth of epitaxial films on suitable substrates,®”
molecular substitution, etc., show substantial effect on T¢. An anisotropic lattice

strain by molecular substitution effect, for example, Nd doping in LSCO, was
found responsible for a competing static stripe phase, and hence complete

destruction of superconductivity in this system.8-1°
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Abstract

The hexagonal AgB,, a hole doped system, is a potential candidate for high-Tcsuperconductor in
accordance with theoretical studies.The recent observation of the onset of the superconductivity at 7.4 K
is lower than the theoretically calculated value of Tc. The reason for he discrepancy and the role of
enhanced spin fluctuation (magnons) on the critical temperature are studied in the present paper.

©2007 Elsevier B.V. All rights reserved.PACS:74.70.Ad; 74.25.Jb; 74.78.w
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Introduction

The discovery of superconductivity in MgB, Tc~ 39 K) [1] revived the interest in non-oxides and
initiated a search for superconductivity in related materials. Currently about 100 binary
compounds with an AlB2-type structure is known to exist. In 2001, Kwon et al. [2] suggest that
noble metal diborides, AgB, and AuB,, which correspond to effectively hole doped systems, are
potential candidates for high-Tc BCS superconductors. AgBz is a quasi 2D structure with AIB; -
type, space group D:,-P6/mmm . It consists of hexagonal Ag layers and plane graphite-like boron
networks staked in the order ... AgBAgB... Parvin et al. [3] in a previous study compared the
behaviour of AgBzin comparison to MgB2 Kwon et al.[2] considered theoretically the supercon-
ducting properties of AgB2 within the framework of the simple rigid-ion approximation. They
made estimates of electron-phonon coupling constant and phonon frequency. In fact instead of
calculating the phonon frequency of AgBzdirectly they assumed it to be of the same order as that
in MgB2. They argued this to be a plausible approximation because the ionic radius of Ag is close
to that of Mg and the relevant phonon mode is the in-plane B bond stretching mode. The
calculated critical temperature of AgB, [2] using McMillan’s empirical formula is much larger
than that of MgB,. Immediately after the discovery of the medium-T MgB, the prediction of the
noble metal iboride AgB, as a potential higher-T ¢ superconductor thus drew attention [4] . But
efforts did not proceed in an expected manner because of the difficulty in synthesizing the
material.

AgB, is a compound which is rather difficult to synthesize. The primary attempts to synthesize
AgB; led to some inconsistent results. It is a phase, which can be synthesized, but its stability
when exposed to high temperature for long times is unclear. Sinder and Pelleg [4] sed different
experimental routes to obtain AgB, samples as a bulk and thin films: but they could not provide
satisfactory explanation of the instability. They are, however, continuing the efforts to
understand this and to investigate the superconductive behaviour of the stable bulk
specimens [4]. The first synthesis of AgB, phase was reported [5] quite some time ago. But
recently the successful synthesis of silver boride thin films with nominal composition AgB,
was performed by a pulsed laser deposition method [6] and sharp superconducting
transition was observed on the resistivity curve with the onset of superconductivity at 7.4 K
and the zero resistance near 6.7 K. Thus the measurements confirmed the
superconductivity in the silver boride system.

" Corresponding author. Fax: +88 031 610307
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Abstract

The discovery of superconductivity in MgB; (T.~39K) revived interest in non-oxides and initiated
a search for superconductivity in related materials. Currently about 100 binary compounds with an
AlB,-type structure is known to exist. The noble metal diborides, AgB, and AuB, (quasi 2D
structure with AlB,-type, space group P6/mmm), which correspond to effectively hole doped
systems, have been predicted to be potential candidates for high-T, superconductors. This is due to
their larger density of B2p o-like states near Er and electron-phonon coupling constant A than
MgB; and hence higher T.

Despite difficulties successful synthesis of silver boride thin films was made with nominal
composition AgB, by a Japanese team. Experimental observation confirmed the superconductivity
with T significantly lower than the theoretically predicted value. The observed value of T is
comparable with those for some d-metal diborides: ZrB, (5.5K), TaB, (9.5K) and NbB; (5.2K).
We attempt to explain the discrepancy between the predicted and the observed T, of AgB, by
invoking the possible role of spin-fluctuations in the system.

A study of the mechanical and electronic properties of the noble metal diborides, in comparison
with lighter metal (Mg) diboride, has been made using self-consistent density functional theory
(DFT). The electronic band structure has also been analysed in order to shed further insight into
the differences between the two groups of diborides.

The study also includes a review of the existing literatures and indications for future direction of
research.

1. Intermetalic Diborides

The discovery of superconductivity in MgB, (T.~39 K) by Nagamatsu et al. [1] revived
the interest in non-oxides and initiated a search for superconductivity in related materials.
The research activities during the first few weeks after the presentation of the results by
Akimitsu [2] showed how well the scientific communities were prepared for the study of
new superconducting materials. Currently about 100 binary compounds with an AIB,-type
structure is known to exist. MgB; is only a member of a rich family of diborides. So also
the other members of this family (Li, Be, Al, Ti, Zr, Hf, V, Nb, Ta, Cr, Mo) became the
subject of intensive studies of different groups [3-14]. On the other hand Kwon et al. [15]
suggest that noble metal diborides, AgB, and AuB,, which correspond to effectively hole
doped systems, are potential candidates for high-T. BCS superconductors. The calculated
critical temperature of AgB; using McMillan’s empirical formula is 59 K [15], almost 1.5
times larger than that of MgB,. Immediately after the discovery of the medium-T, MgB,
the prediction of the noble metal diboride AgB, as a potential higher-T. superconductor
thus attracted attention [16-18].

About 30 years prior to the discovery of superconducting MgB,, Cooper et al. [19]
discovered NbB, with critical temperature equal to T, = 3.87 K and in Zry13M0gg7B, with
T. ~ 11 K. Systematic study of diborides was conducted by Leyarovska et al. [20].
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Ahstract

A two-e

i 1solope exp s

d o siudy the partial Cu-isotope expoment (irp,) 25 @ finenon of x in

YBa,CugOg, . The x-dependence of the presswre effect. d7_/dF is stukangly similar to that of the Cuasctope effect and
the structural features play crucial role for the large negative value of @, The analysis also shows that the camer
concentration increases with Cu-mass. © 2000 Elsevier Science BV, All rights reserved.

Keywerds, Patial Cu-isotope caponcnl, Oxygen ordering, Laltice gas model

The usual manifestation of the isotope substitution
is connected with changes in phonon spectrum and it
leads. in the BCS framework. to a change i T,
However, a strong non-adiabacity of the iomic mo-
tion (e.g. apieal oxygen in YBa,Cu; 04, ) ean intro-
duce an entirely different kind of isotope effect [1]. It
is mteresting to note that this 1sotope effect has no
cxplicit dependence on the pairing mechanism in-
volved in the superconduetor (SC).

A strong non-adiabacity in jonic motion of doped
8Cs, leads to the depend of carrier 1on
1 on fonic mass M. Consequently T, is affected as it
depends strongly on carmier concentration, The charge
transfer in YBa,Cu,04,, (Y123) for such non-
adiabacity can be visualized as a multistep process.

* Comesponding anthor. Fam: +880-721-750064
E-marl addrecs: azhar@swadesh net (A K A M. Iskum)
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First the hole makes a transition from the CuQ chain
site to the apieal oxyzen of the copper oxide polyhe-
dra. Finally the apical oxygen transfers the carrier to
the Cu0, plane where it participates in carmier pair-
ing. This step is affected by the isotope substitution
[

A very few experimental mvestigations have ad-
dressed the partial copper isotope cffect for Y123
[2-5]. Franck [S] showed that in oxygen depleted
Y123 it is strongly dependent on oxygen content,
6 +x. It has been observed to be always negative,
reaching decp minimum at x ~(0.7-0.78) and this
vahe depends upon the method of removing oxygen.
Further it is of interest to note that there is a close
similarity between o, as a finction of x and the
results for the pressure effects. dT,/dP in Y123
Although a Schneider and Keller type analysis was
attempted [5.6], no detailed theoretical smdy of dop-
ing dependence of ag, of Y123 has been carried out
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Abstract

We present ab initio caleulations of a set ol physical properties for the newly

discovered MgB; superconductor. The zero pressure bulk modulus, the

pressure derivative of the bulk modalus and their in- and cut-of-plane linear

values are evaluated. An analysis of the calculated parameters reveals the

diversity in bonding interactions. The diboride is characierized by a moderately

sizable anisotropy of compressibilites, which is smaller than for cuprates, bul

larger than for other related diborides. The anisotropic compression is expected

to induce different pressure effects on different phonon modes and also (o

influence the electronic structure at the Fermi energv.
The newly discovered magnesium diboride has generated considerable interest in the scientific
community and instigated vigorous research activities in order to understand the structure,
properties and to determine the underlying mechanism of superconductivity in this material
(see [1-11]). Asaresult, various theoretical ideas and experimental data are being accumulated
rapidly. The magnesium diboride possesses a hexagonal crystal structure. One thus expects
anisotropy in the physical properties of this material. Within the Bardeen—Cooper—Schrieffer
(BCS) picture, the reduction of the density of states (DOS) at the Fermi level, due to the
contraction of the B-B and Mg-B interatomic distances dominates the hardening of the B
phonon frequency that should enhance T, as external pressure is applied [10]. An and Pickett
[11] found that the remarkable superconducting properties require a very specific microscopic
cause. The layers of Mg?* ions donate their electrons to the B layer, thus lowering the non-
bonding B 7 (p,) bands relative to the bonding o (sp,p,) bands compared to graphite. This
causes charge transfer from o to w bands, which creates holes at the top of the bonding ¢
bands and provides a high-T, superconductivity of MgBs. The o bands, due to their two
dimensionality, contribute strongly to the DOS at the Fermi level. The calculated deformation
potentials of I point phonons identify the B band stretching modes as dominating the electron—
phonon coupling [11]. This deformation potential is the largest ever observed in a metal
superconductivity driven by the ¢ band. The idea of hole superconductivity by Hirsch [2]
suggests that a decrease in the B-B separation should increase T,.. Although Hirsch has also
focused on the hole character of the o bands, his emphasis is otherwise quite different from
that described by An and Pickett [11]. On the other hand, Baskaran [3], based on resonating

0953-8984/01/270641+05830.00 @ 2001 TIOP Publishing Ltd  Printed in the UK L641
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Abstract

We report here ab initio density funcrional theory study of the electronic band
structure and electric {ield gradient (EFG) in MgBa under pressure. The band
structure calculations are in agreement with other recent calculations. The
superconductivity in MgB» is related to and dominated by the existence of
boron o p.,,-band holes at the " point, with neghgible contribution from the
Mg ions. The character of the o band is unchanged even afier application of
pressure, although there is a shift of position and an increase of dispersion.
The calculated density of states decreases with pressure which, in conjunction
with the Bardeen—Cooper—Schrieffer theory, agrees with the trend of the
experimental T, versus pressure data. The broad bump in T,( F) data observed
by Tissen ef al near @ GPa is not indicated in the present band structure study.
The EFG at the B site is nearly constant as a function of pressure and that of
Mg changes by ~34% over the pressure range considered. The present result
indicates that the B electronic system does not change much under pressure up
to ~38 GPa, which confirms one reported study but disagrees with the other.

1. Introduction

Recent discovery of superconductivity in the non-cuprate intermetallic MgBy at 39 K [1] has
aroused much interest in the scientific community. A variety of experimental [2-13] and
theoretical [14—30] research has been carried out to find out its structural, elastic, electronic
and other properties. A few of these works involve both theoretical and experimental studies.
Some discussions of electronic band structore have already been made in a number of these
waorks that reveal that there are two distinct types of band contributed by boron. Among these
the two-dimensional holelike B ¢ bands arise from intraplanar ps, ,-like orbitals and give a
flat DOS with a prominent van Hove spike. A weaker three-dimensional p_-like band also
contributes to the DOS.

High-pressure studies show that the transition temperature T, decreases with increasing
pressure [4, 5, 10, 28], Compression decreases both lattice constants a and ¢. This would
indicate a possible way of searching for higher T_ material. The lattice parameters are expected

0053-8984/01/501 1661407530.00 © 2001 IOP Publishing Ltd  Printed in the UK 11661
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Abstract

A twosc

p isotope exy is

to study the partinl Cu-isotope exp

of x in

{re,) as a

YBa;Cuy0y, .. The x-dependence of the pressure effect, d7, /d P is sirikingly sinular to that of the Cu-isotope effect and
the structural features play crucial role for the large negative value of ap,. The analysis also shows that the carmer
concentration increases with Cu-mass. © 2000 Elsevier Science B.V. All rights reserved.

Kaywords, Partial Cu-isotope exponent; Oxygen ordering. Lattice gas miodel

The usual manifestation of the 1sotope substitution
is connected with changes in phonon spectrian and it
leads, in the BCS framework, to a change in T,.
However, n strong non-adiabacity of the ionic mo-
tion (e.g. apieal oxygen in YBa,Cu 0y, ) can intro-
duce an entirely different kind of isotope effect [1] It
is interesting to note that this isotope effect has no
explicit dependence on the pairing mechanism in-
volved in the supercondugtor (50

A strong nnn-ndlnbnclty in ionic motion of doped
5Cs, leads to the d ! of cartier ¢
n on lonic mass M. C‘mmq\mutly T, is affected as it
depends strongly on carrier concentration. The charge
transfer in YBa,Cuy04,, (Y123) for such non-
adiabacity can be visualized s a multistep process,

" Comresponding author. Fax: +880-721-750064.
E-mail address: azhar@Pswadesh net (A KA M. Islam).

First the hole makes a transition from the CuO chain
site to the apical oxygen of the copper oxide polyhe-
dra, Finally the apical oxygen transfers the carrier to
the Cu0; plane where it participates in cnrrier pair-
[in . This step is affected by the isotope substitution
1}

A very few experimental investigations have ad-
dressed the partial copper isotope effect for Y123
2=5]. Franck [5] showed that in oxygen depleted
Y123 it is strongly dependent on oxygen content,
6+ x. It has been observed to be always negative.
reaching deep minimun at x ~ (0.7-0.78) and this
value depends upon the method of removing oxygen.
Further it is of interest to note that there is n close
similarity between ag, as a function of x and the
results for the pressure effects, dT,/dP in Y123,
Although a Schneider and Keller type analysis was
attempted [5.6], no detailed theoretical study of dop-
ing dependence of ap, of Y123 has been carvied out

01749601 700/% - see front matter © 2000 Elsevier Science B.V. All rights reserved.
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Abstract

The Eliashberg spectral density function is constructed for the newly discoverad MgB3. The model function shows spreading
spectea that eve nearly similar to those from first principles caleulation. It provides a good description of the phivsical properties
of MeBy. The results of the analysis are consistent with a phonon-mediated superconductrvity. with a rather strong coupling

{2 =0.9). 2001 Published by Elsevier Science B.V.

Kevwords: MgB,: Eliashbery fanction: Electron-phonon conpling: Gap ratio

The recent discovery of superconductivity at a much
higher T; ~ 39 K i the simple non-cuprate inter-
metallic compound MgB; [1] has triggered a lot of
interest in the structural and electronic properties of
this type of materials (see, for example, Refs. [2-25]).
MgB; has a very simple crystal structure where boron
atorns form graphite-like sheets separated by hexag-
onal layers of Mg atoms. One important question
here is whether the high T, in this binary system
can be understood within the framework of a con-
ventional electron-phonon (e-ph) mechanism. or a
more exotic mechanism is responsible for the super-
conducting pairing. The observed boron isotope expo-
nent [2] points to the e—ph mechanism, while the pos-
itive Hall coefficient [3] snggests similarities with the
older cuprates [4]. Walti et al. [3] estimated from their
specific heat study that the eph coupling constant
Ao~ 2 significantly enhanced compared to common
weak coupling and a gap value of 2.4k T;. Sharom et

* Comresponding anthor
E-mall address: szhanslamdi@yaboo. com (A KM A Telam).

al. [6] indicated from their tunneling study that MgBa
is a BCS s-wave (with no evidence of d-wave) su-
perconductor that may be either in the weak-coupling
orin the ‘intermediate-coupling’ regime. First princi-
ples and other calculations of A yield values between
0.7 and 1.0 [7-10]. Other tunneling data [11,12] have
provided somne evidence for conventional BCS super-
conductivity, but the values of superconducting energy
gap are anisofropic. The specific heat data of Wang
et al. [13] are also inconsistent with a single isotropic
gap. Chen et al. [14] investigated the superconduct-
ing gap in MgB; by Raman spectroscopy. A pair-
breaking peak at 110 em™" due to excitation across
the superconducting gap appeared in differsnt scatter-
ing geometries. They found that the polarization in-
dependence of the peak frequency is consistent with
an isotropic s-wave gap of value of 24g ~ 4.1kpT..
whereas the gap extracted in tinneling studies [11,12]
vary from 1.2 to 4 kg T:. Kotegawa et al. [15], through
Ug-NMR study, observed that MgB» superconduct-
ing state is consistent with a s-wave model with a
larger isotropic gap of ~5kgT,.. Some other NMR data
show the gap to be from 2.5 to 5 kgT, [16,17]. Thus
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Abstract

The ground stale propertics and elechome stuchive of NUB; are studaed by an ab uutio denuty fusictional micthad g the gradient-conected
approxunaton, The strichiral and bonding properties and pressure effects ase discusied and the sesults compared wath other calculabions and
experuents where available, The five mdependent elashie constants have been caleulated for the first e for NbB3, In the absence of experamental
data, the results are contpared wath those of ather related dibondes. The pressure dependence of T 1 alvo dicussed The band stiieture 10
presented and the bondmg natire s analysed wang the charge denuty plat and density of state lustogram,

© 2003 Elwevaer BV All nghts reserved

Kaywonds. NuBz, Bending, Elnstic constants, T and pressure, Band sinieture, DO

1. Introduction

The discovery of superconductivity n MgBy at 7, ~ 40 K
w the sumple AlBa-type stiucture [1] has vevived the mterest
w finding superconductivity m other dibondes. The presence
of light B atom in MgB; as well as its layered structure may
be important factors for the superconductivity in a simple bi-
nary compound at such a hagh temperature. A review wark 2]
within about seven menths of s diseovery shows that diborndes
of wanuhon metals are nol superéonducting so far with the
exception of NbBj The failure to find superconductivity in
other diborides with 7. close to that of MgB: may signify
different nature of wieraction present, NbB; has a very sun-
ple erystal structure where the boren atonis form graphite-like
sheets separated by hexagonal layers of Nb atoms. It has a
space group P6/mm and lattice parameters o = 3.116 A and
c=3264 A3

The sudy of this compound 15 mieresting beeause some
of the reports mcluding earher observabions show supercan-

* Conesponding suthor
Fmail addrers szlamddyahos com (A K M A Iuam),
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ductivaty m NbB3 (7, = 3,87 K) and boren-cnnched NbB3 4
(7. = 6.4 K) [4]. stoichiomemic NbBy (0.62 > T, = 5.2 K)
[4.5] and hole-doped Nb, B2 (7; up to 9.2 K under pressure) [6].
On the other hand Leyarovska et al, [7] showed that NbE; was
superconducting at T = 0.62 K. Vayeeston ot al. [3] studied
the clectrome structures and ground state praperics of several
transition metal dibonides. Shemn and Ivanovski [9] made a
theoretical study of the band structure and the Fermi surfaces
of hexagonal dibondes by the self-consmstent, full-patental
LMTO method, Smgh [10] presented a comparsen of electron=
phonen mteractions of NbBy and MgB; usang full-potential
density-functional-based methods. But thess authors [8-10] did
not consider some other properties including elastic constants
of NbB;. Of the rwe superconducting diborides, MgB: and
NBB; enly the elashe constants of MpB; bave been reported
by Islam and Idlam [11], The mechameal properies provide the
knowledge of the practical applications of superconducting ma-
terials. In particular, values of elastic constants offer important
information about the degree of anisotropy which is known to
correlate with a tendeney to enther ductility o1 brattlencss, Thus
it as of interest 10 explore the elaste constants of the supercon-
ducting NbB; along with its other properties using a completely
different calculation.
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Abstract

Stmuctural, mechanical and elastic behaviowr. density of states, electronic charpe
density and band structure of VB, and ZrB; are studied by the ab inific density
functional method. The calculations camied oul using the gradient-cormecied
approximation of the density functional theory are in excellent agreement with
the experimental results where available. The five independent elastic constants
have been calculated for the first time for VB> and ZrB». The elastic behaviour
of these compounds is compared with the measured values for ZrBz and TiB;.
The originof the pseudogap in the total density of states, acommon featurc of the
compounds. is interactions between boron p states. The analyses of calculated
density of states and band structure do not indicate superconductivity in the
compounds.

1. Introduction

The discovery of superconductivity in MgH; at T, -~ 40 K in the simple AlB;-type siructure [ 1]
has aroused renewed interest in finding superconductivity in other material diborides. A recent
review [2] shows that diborides of wransition metals MB; (M =TI, Zr, ¥V, Cr, Mo) are not
superconducting so far with the exception of NbB,. Since then. contradiclory reports aboul
superconductivity of ZrBz have appeared. The study of Gasparov ei al [3] of the temperature
dependence of resistivily and ac susceplibility reveaks a superconducting transition of ZrB4
with T, = 3.3 K. Pereira ef al [4] studied experimentally the pressure behaviour of VB, and
ZrHz, which shows no obvious phase transilion up o a pressure of 50 GPa. Naidvuk et al [5]
investigated electron-phonon interaction (EPD) in ZrB; by poini-contact spectroscopy. The
estimated value of & < 0.1 raised questions about the reporied bulk superconductivity in this
compound. Fermi surfaces presented by Shein and Ivanovskii [6] and those by Rosner ef al
| 7] are quite different. Further DOS values al Fermi level reporied by these workers |6, 7] also
differ considerably. The origin of the differeace is wnclear; the full potential linear muffin-tin
orbital method used by Shein and Ivanovskii [6] is expected to yield similar results to those
in|7). Vajeeston ef al [B] iried to explain the bonding natore wilth XS and charge density plots.
Singh [9] made a theoretical study of EPIL in ZrB; and TaB,. The LMTO calculations were
performed with the generalized gradient approximation for exchange correlation. Although

(053-RORADN 132335+ 10530000 @ 2004 FOP Pablishing 1d  Prnted in the UK 2315
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Abstraet

A study of the

I, olastic and ol ic proportics of BeBy, a |

g diboride in view of the lightor mass of Be, hax boen made

using self-consistent Density Functional Theory (DFT), The five independent olastic constants of BeRj are predicled for the first lime, The ¢lastic
Behaviour of the compound is compared with thuse of the suporconducting MgB2 and NbB3, We also evaluate the electronic structure of BoBa in

ardor o obtain further insight inta its surprising diff Trom the

@ 2006 Elsevier Ltd, All rights reserved,
PACS: TAT0.ALT1.20P; 71.20; 62.20.13
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ducting MgB),

1. Introduction

‘There hus been o lot of interest in inding superconductivity
in other diborides since the discovery of MgB3 at & remarkably
high critieal temperature, T,, of ~40 K with the simple
AlBz-type structure [1]. In such a search, BeBz seens lo
be u promising candidute because of the lighter mass of Be
companed to Mg or Nb, It is expected to provide a larger phonon
frequency and the desired larger 7.

The boron atoms of BeB: in the AlBxlype slructure
form graphite-like sheets separated by hexagonal layers of
Be wtoms, Like MgBa, it has & spuce group Pa/mmm und
lattice parameters, @ = 2.94 A and ¢ = 287 A 2] It
is 10 be noted that these are not measured values bul are
obtained through an avernging of experimental data for the
actual unit cell. Desplte the fuct that BeB2 Is isoclectronic
wilh MgB3, Felner [3] in his experimental investigation found
no tndlcminn of superconductivity in it down to 3 K. The

prising dift in the properties of these two materinls

* Comesponding author. Fay! #3880 31 610307
Hmall addrexs; azinlamd6@ yahoo.com (A K.M.A, Islam),
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(BeB: und MgB2) prompted us to undertake study of the
electronic structures of these sysiems which can provide
information concerning the character of the bands that cross
the Fermi level, the density of staies nt £y and ls contribution
from different orbitals, So BeB2 provides an interesting study
in order to oblain an insight into this surprising difference.
Ravindrun et ul. [4] studied the ground state properties
and clectronie structures of MgBz and closely related
systems including BeBj. Profeta et al. [5] made a detailed
study of MgBz and BeB; within the LDA 1o the Density
Functionul Theory (DFT), using the FPLAPW method, The
study highlighted differences und similurities between the
two compounds. Bul none of these workers considered the
elastic constants of BeBa. Islam and co-workers [6=10] have
d the properties, electronle bund
!lﬂ:ll.llm.' and elastic constanis of superconducting MgB3, NbB3
and ZrBz. The values of elastic constants provide important
Informaiion about the degree of nnisotropy. This is known
to comelnte with n tendency to either brittleness or ductility,
The search for possible alloying elements that would enhance
T should be accompanied by a control of elastic and other
mechanical properties of the system, In an effort to compile
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Eliashberg Spectral Functions for Some

High-7, Superconductors
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We used a simplified but more realistic form of a model spectral
functions  for some high- T¢ superconductors (e.g., LSCO, YBCO,
BSCCO), avoiding the elaborate process of solving the Eliashberg
equations numerically. The resulting spectral functions, constructed using
the phonon density of states (PDOS), obtained from INS experiments
with the easy use of available expressions, reproduce the observed
critical temperature, gap ratio, and several other parameters. T¢ is found
to have a stronger increase with the electron—phonon coupling constant A
compared to those obtained from several equations, constructed from
numerical solution of the Eliashberg equations for lower A values. The
obtained functions show widely spreading spectra that inhibit lattice

instability by yielding not too large values of A (< 2.95).

KEY WORDS: Electron—phonon coupling; Eliashberg spectral

superconductors.

1. INTRODUCTION

Although it is well established that electron pair-
ing is the key feature of the superconducting ground
state of the high-T: superconductors, the coupling
mechanism behind the pairing remains controversial.
A huge accumulation of experimental and theoretical
works on high-T, superconductors has shown the im-
portance of the Eliashberg phonon-induced interac-
tions between electrons. In particular, optical spec-
troscopy [1], Raman scattering and  infrared
reflections and neutron scatlering measurements
[2.3] have revealed a strong relation between phonon
states and superconductivity. Theoretically, T, of the
order of magnitude seen in the oxides can naturally
be accommodated within the Eliashberg theory. For
example, Fuller-Mora ef al. [4] have been able to
obtain a consistent picture of the cuprate supercon-
ductors with the Eliashberg formalism. They could
explain these as strong coupled superconductors
without having to resort to an exotic mechanism.

We concentrate our attention on the electron—
phonon (e-ph) spectral function o?F{w), which has a

l[\ d“'l - Raichahi Uni
gladesh.

ity, Rajshahi-6205. Ban-

Journal of Superconductivity 13 (4) , 559-564 (2000),

function; high-T,

key role for the phonon-induced superconductors.
Here, F{w) is the phonon density of states at phonon
frequency @ and o’{w) is the frequency-dependent
e-ph coupling term. The general equation for the
spectral density is [5]:

ﬂ“ 2
o= gy o o
X [ dwaelgufole — ek~ k)

where £ is the energy of the Bloch state g with band
index implied in the momentum label k. {}, is the
atomic volume and j is a phonon branch index with
phonon frequency aj(k’ — k). The e-ph matrix ele-
ment gy, is given by

guy = (Te'(k — K').VV|¥,) o)

& 12
x PTIE L o Al
[
which shows that it is related to the matrix element
of the gradient of the crystal potential V and the
phonons. £k} is the polarization vector for the (jk)th
phonon mode and M is the ion mass. The two Dirac
delta functions of energy used in Eq. (1) limit the
i ion over um to the Fermi surface,

-4
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Model spectral function and superconductivity in Ba,K,_BiO;
(x=0.5-07)
U.8, Nazia, AKM.A, Tslam*

Bepuriment of Physicx, Ragshahi University, Motihar, Rojshahi 6203, Banglodesh
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AlslFact

The Eliashberg spectral dengity function ik constructed for the superconducting compound Ba K, -0, with x = 0.5, 06,
0.7, The functions, besides yielding xome prominent structures, show widely spreading spectra that inhibit lnttice ingability by
yielding not oo large valugs of A(< 1.32). The resulting spectral functions show similar shape as other results, where available,
and alio succesafully reprodiice the observed critical Lemipe muife, Iolope EXponehl, gap mlio and severml oher paAmEIEH,

© 3002 Elsevier Science Lid All rights rexerved.
PACS: 74721 74,768 63.20K. T4 62

Keywords; A, Superconductor; 1, Bllashbery function; 13, Blectron -phonan coupling; D, Isotope oxponent

The perovskite oxide superconductor Ba, Ky - B0 (BEB)
lncks two-dimensional structural fentures. which are widely
helieved 1o be the essential factor in producing o high T, in
cuprate oxide systems, Among all the non-cuprate oxide
superconductors. Ba,K, - BIO; is found to have the highest
Ty = MK for x = 0.6=0.7 %o far reported.

Matizuki and Shira [17]§ igated mi pically the
clegtron—phonon (g-ph) inleraglion and lallice dynamics
for oxide superconductors BKB and Lag_ 5r,Cu0, (LSC)
on the basis of their nealistic; tight-binding bands ficced to the
firsl-principle bands of cach compound, The superondugt-
ing properties such ax the transition lemperature, the gap
function and the wnneling specira are then caleulated by
solving Ellushberg equation using phonon-medinted painng
mechianiam interaction, Shimi ot al, [2] have als used the
realistic glectronic bands for BaPh, - Bi,0n and Ba,K, -,
Big), in the frumework of strong coupling theory of phonon
mechonism 1o swudy the superconducting properties and
congluded that the spectral Minglion has some promingnt
atruglures in the frequency range of oxygen strelching or
breathing muole,

* Corrgsponding author, Tel;; +KRO-721-7M980; fax; +RH-
TIE-TH00,
E-maill ddddresix: aibaddamdod yahoocom (A K MA. Ilai).

The imp ¢ of the Eliashberg formalism in the

phenen-induced inferactions between clecirons cannot be

phasized. Th ically, the order of de of T,

04 #een in the oxides can naturally be aecommodated within

the Elinshberg theory. The genemil Ellushberg equution for
the spectral function o F(w) is [3]

g i, 1 3
“”"""[Wrwamg.{d kit &
x Jd‘k’m-.:lx.,,l’h ~ ik = K7}

{1; is the atomic volume and N(O) Is the single spin density
of sates. wy is the energy of the Bloch stte g with band
index implisd in the mamentum label K, ] is & phonon brangh
index with phonon froquency aik’ = k), gy, is the g—ph
mitrix element. related to the mairix element of the gradient
af the ¢rystal potential and the phonons,

A first-principles caleulation of the Hiashberg spectml
density requires knowledge of the electronic wave fune-
tlons, the phonon spectrum, and the ¢=ph matrix lement
between 1w single patticle Bloch statex, The caleulation
is feasdble but is mther complicated, Alwernatively, i
determination by munneling Inversion method has proved

CHIRE-1OSRAN/E - see Tront maner © 2002 Kisevier Soienoe Lad, All nghts resgrved,

PIE KOO UK. TOORIOA WA

doi:10.1016/S0038-1098(02)00623-3
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Polarizabilities, Energies, and Pressure Derivatives
of Bulk Moduli of Some Rutile-Type Oxide Crystals

By
A.K. M.A.IsLAM, K. IsSLAM, M. N. ISLAM, and G. MoRTUZA

An analysis of the dipole polarizabilities, cohesive energies, and pressure derivatives of bulk
moduli of some rutile-type oxide crystals is presented. Two interionic potentials, within the
framework of the ionic model, are considered and the results obtained are compared with
available experimental data and other recent theoretical calculations. A discussion of the
controversy over the bonding character of these compounds is included. The suitability of a
new interionic potential due to Islam as applied to these systems is also shown.

Eine Analyse der Dipol-Polarisierbarkeiten, Kohasionsenergien und Druckableitungen der Elasti-
zitatsmodule von einigen Oxidkristallen vom Rutiltyp wird durchgefiihrt. Im Rahmen eines lonen- modells
werden zwei interionare Potentiale betrachtet und die erhaltenen Ergebnisse mit verfiig- baren
experimentellen Daten und anderen neueren theoretischen Berechnungen verglichen. Darin ist eine
Diskussion der Widerspriiche iiber den Bindungscharakter dieser Verbindungen einge- schlossen. Die
Eignung eines neuen Interionenpotentials nach Islam fiir diese Systeme wird eben- falls gezeigt.

1. Introduction

More than twenty compounds crystallize with rutile structure (oxide crystals).
The structure consists of a primitive tetragonal lattice with six atoms per unit
cell and belongs to the space group D4 (P42,/mnm).. These compounds which show
interesting dielectric, magnetic, and chemical properties have been subject to
many investigations [1 to 10]. But the controversy about the degree of the
ionic nature of these compounds has not yet been settled.Baur [I] from a
comparison of the calculated lattice energy and experiment showed that although
the agreementwas good for the fluoridesit was poor for the oxides. Kingsbury
[2] also found that the M-0 bonding was non-heteropolarto a great extent.
On the other hand, | add [3] based on a simple BM calculation suggested a
strongly ionic character in the bonds. From the effective charge parameter
Traylor et al. [4] and Katiyar et al. [5] inferredthat Sn0,, TiO, are partially
ionic crystals. The first detailed analysis of the binding energy of TiO, was
performed by Wackman et al. [6] who utilized the BM model with repulsive
interactions between the next- nearest neighbour ions also. They concluded that
the binding is predominantly ionic in nature, but did contain an appreciable
covalent component. Wachtman et al.'s measurement of six distinct compliance
coefficients [7] implied that the bonding in rutile is not purely ionic. Baur and
Khan [8] also noted the controversy regarding the question of the nature of the
chemical bonds under study and suggested that more refined calculations are
desirable. Later on Ladd [9], from a study of cohesive energy, observed that a
covalent contribution does exist in most of these rutile-type oxide compounds.

1) Rajshahi, Bangladesh.
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SCHOTTKY DEFECT ENERGY OF SOME BINARY METAL
HYDRIDE AND DEUTERIDE CRYSTALS

AKM. A ISLAM
International Centre for Theoretical Physics, Trieste, Italy and tDepartment of Physics,
Rajshahi University, Rajshahi-6205, Bangladesh

(Received 20 September 1993; accepted 7 December 1993)

Abstract - Schottky defect energies of some binary metal hydrides and
deuterides are discussed. The reference to conductivity measurements and the
recent computer simulation cal ulatlons.. An e pmcal relation with Debye
temperature is found to yield values of Schottky defect formation of Li(H:D) systems
in reasonable agreement with experiments. The relationship IS also utilized to obtain
the formation energies for Na(H,D) systems for which experimental values are not
available m the hterature.

Keywords. LiH, L1'D, NaH, NaD, alkali halides, ionic conductivity, Schottky defect
formation energy, Debye temperature, empirical relation.

1. INTRODUCTION

An ever-increasing amount of attention is being devoted to the study of defects
since these determine many of the technologically important properties of solids.
The thermally induced lattice defects have the consequent effect on electrical
conductivity, diffusion, and lattice spacing and so on. The theoreti- cal calculations
of defect energy is rather much involved in spite of the fact that better
computer techniques have evolved recently. These calculations have developed in
ways which originate from the work of Mott and Littleton [I] and Mott and
Gurney [2]. Once a suitable physical model has been built for a system under
consideration, one then needs to evaluate the relaxation and polarization of the
lattice in response to the forces which the defect exerts on it. In recent years
considerable steps have been taken towards improving the reliability of these
calcu- lations. A review of these can be found in [3-6]. At present computers with
large stores are being used to calculate simple and complex systems. Similar types of
theoretical works have been made on Li(H,D) systems by Pandey and Stoneham
[7] and by Haque and Islam [8,9]. In spite of a lack of relevant data Haque and
Islam [8, 9] and Islam [10-12] were able to build physical models of Na(H,D)
systems which were used to study various aspects of these crystals including some
of their anharmonicities. In these studies defect parameters, mainly energies are
predieted using some physical models with the help of mathematical and
computational methods.

*Permanent address.
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POSSIBLE EXPLANATION OF HIGH-Tc IN SOME 2D CUPRATE
SUPERCONDUCTORS

A. K. M. A. ISLAM* and S. H. NAQIB

Jawaharlal Neheru Centre for Advanced Scientific Research, Indian Institute of Science Campus,
Bangalore, India, tDepartment of Physics, Rajshahi University, Rajshahi-6205, Bangladesh

(Received 12 June 1996)

Abstract - The present paper deals with the superconducting state of a prototype of high
transition temperature superconductor (SC) La;gsSrisCu0, — with strong 2D features and
relatively low carrier concentration. The study is carried out within the Eliashberg framework
by considering a two-component total vertex consisting of electron pairing mediated by
quantized lattice waves as well as plasmons. For the latter part the low-frequency ionic-
plasmon mode has been assumed to play an important role in preference to electronic-
plasmon in bringing about superconductivity. We then derive an expression for the transition
temperature Tc applicable to layered SCs. A comparison of the calculated Tc and other
properties with experiments provides support to this type of generalised joint phonon-
plasmon mechanism in LSCO. An extension of this formalism to still higher Tc-materials,
e.g. in YBCO, is encouraging. The possibility of inter- layer hopping and the consequences
of inclusion of non-adiabatic effects in interactions beyond Migdal's theorem are also
discussed. © 1997 Elsevier Science Ltd. All rights reserved.

Keywords: A. 2D cuprate SCs, D. high T, mechanism, D. non-adiabatic effects,
D. pressure effect D. resistivity behaviour.

1. INTRODUCTION

Nearly a decade after the discovery of the first cuprate superconductors (SCs) [1, 2] the origin
of super- conductivity in these and other recently discovered high-Tc (HTC) compounds
remains elusive and no general concensus has been reached [3-27]. The larger isotope effect in
highly doped La,4SrxCu0, and a small but still non-zero effect in other perovskites still
possess problems. Together with a small isotope effect (especially in cuprates with the higher
Tc) the observation led to the idea of non-phonon mechanism of high T. [3]. On the other
hand there are a number of experimental facts including the considerable phonon softening at
the superconducting transition which indicate a pronounced electron-phonon (e-ph) interaction
in some of these cuprate superconductors [4].

A variety of pairing mechanisms and superconding states can be proposed in view of a phase
diagram as depicted in Ref. [11). These involve e-ph or charge-transfer models in which the
orbital pairing has s-wave or anisotropic s-wave symmetry, models based upon the
antiferromagnetic (AF) nature of the undoped system which involve  dy..y, pairing or other
possibilities, strongly correlated semion gauge models and so on (see Ref. [11] for citations).
As results from phase-sensitive experiments accumulate (see Refs [6, 7] for a summary), the
nature of the wavefunction in HTCSC, is somewhat clearer, but the pieces do not yet all fit.

*Permanent address: Department of Physics, Rajshahi University, Rajshahi-6205, Bangladesh.
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Temperature Dependence of Expansivity and Elastic Constants of
Li(H, D) and Na(H, D) Crystals

A. K. M. A. Istam’® and M. T. Hogue'

International Centre for Theancical Physics, Trieste 3{100, Raly
1 Department of Physics, Rajsholi Umiversity, Rujshoki-GR0S, Bangladesh

(Received June G, 1996)

An analysis of thermal expansion of Li(H, D) systems up to melting temperature has been per-
formed vsing the theory of anharmonic lattice. The high temperature contribution to expansivity

due to thermal defects is evalualed. An exlensicn

of the study to Na({H, D) systems limiting the

upper temperature to 350 K even where very litcle or no dala are available led us to predicl the

hitherto unknown lattice constants at DK for the
elastic constants for Li(H, D) systems up o J2K
and d with other availabls

KEYWORDS: Li{H. D). Na{H, D). thermal

crystals. The temperature dependence of the
(350K for Na(H, D)) has also been evaluated

elastic

Introduction

§1.

Li(H, D) systems have been studied both experimen-
tally and theoretically by many workers. 34} T'I\esz slud—

ing point ls aunhul.ed to lattice defects. The energies
af for various compounds were aleo
deduced from the slopes of log, A versus 1/, In this
paper, the quasi-harmonic approximation {QHA) for the

ies concerned mostly latticesd jcal, ther 1]
and other related properties. Recently the effect of both
ternperature and isotopic substitution on the distance
between ions has been investigated by Tyutyunnik®™ us-
ing the rigid ion model with only nearest-neighbour (NN}
interactions. Tt has also been shown that the thermal ex-
pansion may be deseribed as a function of the Coulomb
potential parameters and the cation anion reduced mass.
Unlike alkali halides high temperature thermal expan-
sions of Li{H, D) has not been studied to a desired level
D to lack of data there was hardly any th ical work

luation of thermal (T} will be shoven Lo be
adequate up to ~550 K for Li(H, D)) systems. But beycmd
this the values do not i as much as i
trend which is characteristics of a perfect crystal, Thex-
mal expansion of the real crystal may be generated via
specific heat data for cases where direct high tempera-
ture measurements are not available. In this way one ef-
Tectively takes into account the anhartonicity up Lo the
highest order. Ludwig® showed on theoretical ground
that a Iattice defect introduces a bigh frequency peak in
the fn spectra of crystals. This means that for

on Na{H, D} systems. But these crystal systems havc
only vecently been taken into the fold of some th

a real crystal a new correction term has to be added to

cal caleulations by Islam and co-workers. - %2 Exper-
imental data for many compounds indicate that at high
temperature, the tk I ion does not conform to
theoretical prodiction, 5 38 In fact in both alkali halides
ancl silver halides the thermal expansion coefficient in-
ereases with temperature which becomes more rapid as
the nelting point is approached. Lawson®™ first sug-
gested that the observed rapid increase for silver halides
at temperatures approaching the melting point arises due
Lo the thermodynamic generation of point defects. A
suggestion similiar to this has been given by Uno®™® for
WaCl. Pathak and co-workers*™ measured thermal ex-
pansions of 12 alkah halides specially at high temper-
aturce. They analysed their data by assuming Lhat the
defects o not play any significant role below certain tem-
peratures e, 923, 823, 848 and V23K for LiF, NaCl,
KOl and CsBr, respectively. The anomalous part of the
expansion for temperature above these up to the melt-

" Permanent sddress: Departinent of Physics, Hajshahi Uni-
versity, Rajabali-6205, Bangladesh.
E-mail: asharBdrik.-bgd-toolnet org

the g wodel to simulate the contribution
from the vibrations of the crystal. Thus the difference
of the thermal expansions between the real and porfact
crystals gives the themnal vacancy contribution. Elas-
tic constants of crystals and their temperature variation
not only are of interest in themselves, but also provide
much insight into the interatomic forces in solids. The
low temperature @p can be calculated from the low tem-
perature elastic data. On the m.hcr hand, the high tem-
lastic data are 1ly useful for the study of
ﬂm melting mechanizm. Several Df.hu'ph\- sical qnanhhas
which are useful in the ct ization of the prop
ol solids, may be related to the elastic constants amd their
temperature dependence. Born and co-workers®™ ) fiyst
developed the theory of the temperature dependence of
elastic constants, C;(T7). The variation of the lattice po-
tential energy due to anhaxmonicity is said to cause the
temperature variation of Ci; (T}, The theory predicts, in
the limiting cases, that the Iattice contribution to AC;;
shoukd vary as T? and T at very low and high temper-
alures, respectively. During the last few decades several
have been conducted on the variation of the
etastu: constant with temperature on various materials

IHT
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Crystal Anharmonicity in Li(H,D) and Na(H,D) Systems

By
ALK, M. AL [SLaM (a. b), E. HAQUE (a), and A, S. AzAD (a)

The reliability of u recently developed potentinl model is tested by extending the study to various
anharmonic properties, ¢.g., third and lourth-order elastic constants, Griineisen parameters, and the
pressure derivatives of second-order elustic constants of hydrides und deuterides of lithium and sodium,
A gomparison of the calculated properties with the limited experimental results and other theoretical
estimates gives an Indication of the applicability of the derived potential in the study of erystal
anharmonicity, However, the need for further experimental data is stressed in order o judge clearly
the reliability of the present calculations for all the compounds.

L. Introduction

An accurate evaluation of an interionic potential in solids is of great importance as it leads
to an understanding of their vibrational, thermodynamical, clastic, diclectric, optical,
electrical, thermal, and other physical properties. With the view to describe not only the
static but also dynamic and defect properties for the lighter and heavier alkali metal hydride
and deuteride compounds we have developed interionic potentials, The development of the
potential model is described elsewhere [1] and it involves a combination of theoretical
techniques, empirical fit, and a few other plausible assumptions, We tested the accuracy
and reliability of the potentials for both the perfect and defect lattices of hydrides and
deuterides of lithium and sodium [1 to 4]

In order to explain the anharmonic properties of solids, higher-order clastic constants
play an important role. Thermal expansion, high-temperature specific heat, thermal
conductivity, low-temperature sound attenuation are some of the examples which are mainly
or partly determined by the crystal anharmonicity. These are related to the third-order
elastic constants {TOEC). Anharmonicity is also of importance in the defect properties of
crystals because displacements are usually large near lattice imperfections. Besides the
TOEC, the fourth-order elastic constants (FOEC) play a significant role in explaining the
anharmonic properties of solids, The discussion of higher-order anharmonic effects such as
temperature dependence of the second-order elastic constants (SOEC) and deformation of
solids under large forces requires the consideration of FOECs. Thus, if the higher-order
elastic constants are known, many anharmonic properties of the crystals can be caleulated,
at least on the basis of the continuum approximation,

The Griineisen constant is fundamental to the study of many basic phenomena in solids,
The knowledge of this constant enables one to get information on the anharmonicity in a
solid and to predict a variety of physical propertics, such as the coefficient of thermal
expansion, the equation of state, and thermoclastic properties, The TOECs are useful in

!y Rajshahi 6205, Bangladesh.
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Erratum
To the Review Article by A. K. M. A. ISLAM
Lighter Alkali Hydride and Deuteride. Electronic P ies of Py
6. Surface features Soglgi e Y roperties of Pure
phys. stat. sol. (b) 180, 9 (1993)
the author requests the following rectifications:
On page 11 in Table 1

s " y
Reference the linear expansion (lo-* K-') is given at 273 K instead of 0 K;
the melting point (K) for NaH is 800 instead of 1073.
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Study of the Photo-Elastic Conatants and the Pressure Derivatives
of the Shear Moduli of the Rubidium Halides

By

8.C. GOYAL and A. ISLAM

The study of the photo-elasticity has been a subject of great importance due
to their various applications /1, 2/ since long. However, very few theoretical
/3 to 8/ studies have been made in cage of the simple ionlc solids like alkali
halides. Among the theoretical studies /3 to 6/ of the photo-elasticity of
solids with cubie siructure, the many-body lattice theory (MLT, /6/) has
explained satisfactorily the strain optical constants {p;;kl} of the lighter
alkali halides /7/ and the alkaline earth oxides /8/. These solids have
smaller values of the cation-anion radii ratio while it is larger in other
ionic solids like rubidium halides /9/ of the same structure. Due to this
large jonic radii ratio, the contribution of the dipole-dipole and dipole-quad-
rupole interactions may be large /10/. Moreover, these solids have high
values of fractional ionic character /11, 12/ and have opposite sign in the
magnitudes of the pressure derivatives of the shear moduli /13/. Because
of the diversity in the experimental values of these rubidium halides, it
would be of great interest to analyse both the strain optical constants and
the pressure derivatives of the shear moduli of these solids. Therefore,
in the present study, first we have tried to modify the expressions of the
potential energy appearing in the MLT /6/ incorporating the dipole-dipole
and dipole-quadrupole interactions and then have derived the required ex-
pressions.

According to Lundavist /14/ the interaction potential energy @ between
the two ions (LA) and (Mp) is given by

s €(A) ¢(p)
G-Tl;,ng A My +§%{:}LV|:X{L;\,,MH}]+

2 ()
+e ?ZLMEP SZO_ 1o {X6, A9} v (1
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An Interaction Potential for lonic Crystals

By
AKM.A. ISLAM

Renewed interests have recently been shown for the investigation of the lattice
properties of ionic crystals using different forms of repulsive interaction /1 to 3/. This
interaction is not a simple function of the internucleardistance r and a single term is
unlikely to represent the sum of several contributionsto the total energy. But the fact
that ¢(r) is approximately exponential in both helium and neon inte.ractions provides a
rough justification for the exponential term that Born and Mayer /4/employed to
express the repulsive interaction of ions in crystals.

The simple Born-Mayer potential, compared to other forms, has been fairly
successful in predicting some of the properties of simple ionic compounds with NaCl
structure. But for bivalent metal oxides, sulphides, selenides,and tellurides having
NaCl structure and other ionic compounds with differentstructures, the results seem
to be less satisfactory /5, 6/. Similar conclusionscan also be made for other available
potentials, some of which are suitable for one type of crystals and not for other and
vice versa/l,5, 6/.

The available repulsive terms in their simple forms thus do not describe the
interaction energy properly at all distances and involving cation and anion which
differ considerably in size from each other /5,7/. Moreover, the lattice energy
generally is larger for compounds containing atoms of higher valency than for
compounds containing atoms of lower valency. Itis noteworthy that this is not fully
understandable by the difference in Coulomb interactions and by the repulsion of
simple exponential type. Thus itis apparentthat a repulsive poten tial is needed which
will not be too difficult to handle and at the same time gives a simple dependence
on the charges and the relative sizes of the ions and be able to account for the
difference in structure type.

In view of the above considerations, we suggest here a modified short-range
repulsive potential as

@(r) =1 exp(-s ) s

where cr=z +d/(zr ); r and d are the equilibrium ionic separation and the
difference of the ionic radii. z is the largest commonfactor of the valencies of the
cations and anions. | and s are the two parameters of the potential.

This specific form of the potential will now be tested by calculating the
crystal energy (W) and the Anderson-Griineisen parameter (5) of alkali
halides, alkaline earth chalcogenides, and titanium dioxide (rutile). The
interatomic potential includes the Coulomb, the two-body overlap confined
to nearest-neighbour, and the van der Waals interactions which approximate
the dipole-dipole and dipole-quadrupole attractions.

1) P.B. 13457, Tripoli, Libya.
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A STUDY OF THE REACTION K*'n ~ K'm'p AT 2-3 GeV/c

S.L. BAKER, S. BANERIJEE, J.R. CAMPBELL, A K.M.A. ISLAM, G. MAY and
D.B. MILLER

Imperial College, London

J.E. ALLEN, P.V. MARCH, S.H. MORRIS, K.O'BRIEN and C.E. PEACH

Westfield College, London

Received 22 January 1975

(Revised 4 August 1975)

Results are given from a study of 15 518 events of the reaction K'd ~ K'z'pp. The
K*m spin density matrix and the constraints imposed on it by positivity have been
studied. Analyses of K+x' ~ K+x' elastic scattering have been carried out using
methods developed by Estabrooks and Martin and Ochs and Wagner for the
analogous case of nn scattering. Results are found to be in agreement with earlier Krr
scattering studies using the reaction K+p ~ K*'A™ at much higher energies. The S-
wave scattering length is found to be in agreement with the prediction of current
algebra.

1. Introduction

Recent trends in the analysis of particle scattering data have emphasised the
great importance of model-independent amplitude analyses. So far, however, these
[1] have only been carried out for 7N elastic scattering at 6 GeV/c where a com-
plete set of data is available. For many reactions (particularly those induced by
kaons), the complete polarisation measurements are not likely to become available
for many years. It is, therefore, of some interest to see just how far one can proceed
with the analysis of the necessarily incomplete data which is available from, for ex-
ample, a bubble chamber experiment. To this end, we present here an analysis of
the reaction K¥n - K*r—p in which we have attempted to keep to a minimum the
number of model-dependent assumptions.

In sect. 2 we give some particulars of our experiment and, more especially, our
data-processing and event selection methods. We also have tried to explain here how
we have isolated a sample of the reaction K*n » K*n~ p from that for the reaction
which is actually seen in the bubble chamber, namely K*d -+ K*n—pp. Sect. 3 con-
tains some remarks on the reaction K*n — K*(890)N and several comparisons are
made with other experiments to show that a single pole model (unmodified one-
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A STUDY OF K*n CHARGE EXCHANGE AT 2-3 GeVjc

S. BANERJEE, J.R. CAMPBELL, G. HALL, AK.M.A. ISLAM *,

G.MAY, D.B. MILLER and R.S. ORR >
Physics Department, Imperial College, London

J.E. ALLEN, V.A. BULL, P.V. MARCH and K. O’BRIEN,
Physics Department, Westfield College, London
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Inan expenment with the 1.5 m bubble chamber at the Rutherford Laboratory, the
reaction K *d — K%pp has been studied at beam momenta of 2.2, 2.45 and 2.7 GeVJe.
The cross section for the reaction K n— K°p has been esumated and found to be appro-
ximately twice that of the line-reversed reaction K p — K°n at comparable energies. An
SU(3) sum rule, due to Barger and Cline, has been tested and found not to be valid in
this momentum range. The differential cross section for K'n- Kop has also been mea-
sured and a determination made of the imaginary to real ratio of the forward amplitude,
using the optical theorem. Implications of these, and other results, for various Regege mod-
els are briefly discussed.

1. Introduction

We present here the results of a study of the reaction K*n —+K%p at incident K*
momenta of 2.2, 2.4 and 2.7 GeV/e. The data result from an exposure of the British
1.5 m bubble chamber, filled with deuterium, to an electrostatically separated K*
beam at the Rutherford Laboratory. The present sample corresponds to 5.6 events/
ub. Previous experimental studies of this reaction, all with weaker statistics, have
been published at 1.94 GeV/c [1], 2.3 GeV/c [2], 3.0 GeV/e [3], 3.0 GeV/c, 4.0
GeV/c, 6.0 GeV/c [4], 3.8 GeV/c [5], 4.6 GeV/e [6],5.5 GeV/e [7], 10 GeV/e [8],
and 12 GeV/c [9]. This reaction is of considerable potential interest due to the ex-
istence of several theoretical relations and models which apply to K*n charge ex-
change and to the other pseudoscalar meson-baryon elastic scattering and charge-
exchange reactions. In general these other reactions have been very much more
thoroughly studied, leaving a need for improved data on K*n charge exchange. The

* Now at Physics Department, Rajshahi University, BanglaDesh.
*+ Now at Rutherford Laboratory, Chilton, Berks.
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THE REACTIONS K*n — (Knx)’N* AT 2 TO 3 GeV/c

S. BANERJEE, I.LR. CAMPBELL, G. HALL, A K.M.A. ISLAM *, G. MAY,
D.B.MILLER and R.S. ORR **
Department of Physics, imperial College, London

J.E. ALLEN, S. MORRIS, K. O’BRIEN and C. PEACH
Department of Physics, West field College, London

Received 6 February 1975
{Revised L1 July 1975)

The reactions K¥n - K+atr—n, K+n - K% +r—p and K*tn— X+n—n%p have been
investigated in a 3.8 event/ub K*d bubble chamber experiment with incident momenta
ot 2.2, 2.45 and 2.7 GeV/c. Channel cross sections are given and the general character-
istics of the production processes described. The isobar model is used in an attempt to
determine the spin-parity structure of the final states.

1. Introduction

In this paper the results of a study of the following reactions are presented:

K'n>K's'nn, (1
K*'n— K*’ﬁ*nop . (2)
K'n-K%*r p. 3)

The data comes from a 930000 picture exposure of the Rutherford Laboratory
1.5 m bubble chamber containing deuterium to an electrostatically separated K*
beam at 2.2, 2.45 and 2.7 GeV/c.

While there exists a good deal of information on two-pion production by K*
mesons off proton targets, there is comparatively little known about production
off neutron targets. Cross sections for some of the-above reactions and discussions
of the production process have previously been presented only for incident momen-
taof ~1.5,4.6,9 and 12 GeV/e [1-4].

* Now at the Physics Department, Rajshahi University, Bangla Desh.
** Now at the Rutherford Laboratory, Didcot, Oxford.
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A STUDY OF K*n CHARGE EXCHANGE AT 2-3 GeV/c

S. BANERJEE, J.R. CAMPBELL, G. HALL, AK.M.A. ISLAM *,

G. MAY, D.B. MILLER and R.S. ORR **
Physics Department, Imperial Coliege, London
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In an experiment with the 1.5 m bubble chamber at the Rutherford Laboratory, the
reaction K'd — Kopp has been studied at beam momenta of 2.2, 2.45 and 2.7 GeV/e.
The cross section for the reaction K'n— K°p has been estimated and found to be appro-
ximately twice that of the line-reversed reaction K™ p— K%n at comparable energies. An
SU(3) sum rule, due to Barger and Cline, has been tested and found not to be valid in
this momentum range. The differential cross section for K'n— K®p has also been mea-
sured and a determination made of the imaginary to real ratio of the forward amplitude,
using the optical theorem. Implications of these, and other results, for various Regge mod-
els are briefly discussed.

1. Introduction

We present here the results of a study of the reaction K¥n ~ Kop at incident K*
momenta of 2.2, 2.4 and 2.7 GeV/e. The data result from an exposure of the British
1.5 m bubble chamber, filled with deuterium, to an electrostatically separated K*
beam at the Rutherford Laboratory. The present sample corresponds to 5.6 events/
pb. Previous experimental studies of this reaction, all with weaker statistics, have
been published at 1.94 GeV/c [1], 2.3 GeV/c [2], 3.0 GeV/c [3], 3.0 GeV/c, 4.0
GeV/e, 6.0 GeV/c [4], 3.8 GeV/e [5], 4.6 GeV/e [6], 5.5 GeV/e [7], 10 GeV/e [8],
and 12 GeV/c [9]. This reaction is of considerable potential interest due to the ex-
istence of several theoretical relations and models which apply to K*n charge ex-
change and to the other pseudoscalar meson-baryon elastic scattering and charge-
exchange reactions. In general these other reactions have been very much more
thoroughly studied, leaving a need for improved data on K*n charge exchange. The

+ Now at Physics Department, Rajshahi University, BanglaDesh.
*+ Now at Rutherford Laboratory, Chilton, Berks.
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N and A exchange amplitudes in *IN backward scattering

Tin Maung Ayeand A K M A Islam
Department of Physics. Imperial College of Science and Technology. London SW7, UK

Received 20 August 1973

Abstract, The dual absorptive model is applied to 7N backward scattering in detail and
through the fits to the available data, the N(J, = 1) and A(I, = $) exchange amplitudes are
studied. The interaction radius R and the slope parameter B for the N amplitudes are found
to be consistent with those of the forward scattering, while the slope parameter B for the
A amplitude is found to be rather large. This inconsistency is attributed to the incorrect
form of the Re A as given by the model. Possible mechanisms to produce the correct Re A
are given.

i. Introduction

In recent years, a number of phenomenological models (Berger and Fox 1970) have been
proposed to account for the observed features of high energy nN backward differential
cross sections and polarizations (Boright et al 1970, Orear er al 1968, Owen et al 1969,
Aoi et al 1971, 1972, Bradamante et al 1973) but none of the Regge pole and Regge pole
plus various cut models were able to explain the new data on backward =~ p polarization
at 6 GeV/c (Aoi ef al 1973). In view of this puzzling situation, Berger and Olsson {1972)
had determined, in a model independent way, the I, = 4 and I, = 4 exchange cross
sections and interference terms from 2 p and cex backward differential cross sections.
Since then, a number of amplitude analyses based on the dual absorptive model (Dam)
{Davier and Harari 1971, Harari 1971a,b) have been made (Tin Maung Aye 1972,
Ferro Fontan 1972, Takahashi and Kohsaka 1973f). We have shown in our previous
paper (Tin Maung Aye 1972) that the paM, with a few plausible assumptions, could
explain all the qualitative features of the backward cross sections and polarizations at
6 GeV/c}. Similar analysis had been made by Ferro Fontan (1972), but with a different
phase convention for the flip amplitudes. No specific parameters had been quoted and
his solution for the imaginary part of the I, = § exchange amplitude has undesirable
double zeros around u= —04. In a recent amplitude analysis of Takahashi and
Kohsaka {1973), the solutions for J, = ¢ exchange amplitudes are similar to, but for
1, = % exchange amplitude is different from, that of Ferro Fontan. In particular, they
pointed out that the real part of the I, = } flip amplitude must have a single zero near
u= —06

In this paper, we examine our previous model in some detail paying particular
attention to the phases, the radius and the slope parameters of the two amplitudes.
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FOUR- AND FIVE-BODY K*p INTERACTIONS
AT 2.11,2.31,2.53 AND 2.72 GeV/c
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Abstract: K*p interactions with production of 2 or 3 pions have been studied at 2.11, 2.31,
2.53 and 2.72 GeV/c incident K* momenta, The cross sections are given for different reaction
channels and for the production of resonances: K *(892), A(1231), n?, w®and a. An anal-
ysis of the enhancement in the Knx mass distiibutions around 1,26 GeV shows that at least
a part of this enhancement is due 1o non-difftactive production of a resonance Q with mass
M= 1.260 GeV and width T = 0,047 GeV. A study of the production and decay angular
distributions of AT and K*© -+ K*»~ indicates that the reaction K*p -+ K* A is dominated
by pion exchinge but this mechanism is not sufficient to obtain a good description of the
data. A dependence of the shape of a** on the momentum transfer is observed.

1. Experimental procedure and cross sections

We report here the results of a study of the following reactions:

K'p~K'pr'a~, (n
K*'p+K%m*a®, K*-=+a*n™, @
K'p~K°mn*a*, K®-n'n, (3)

* Mow at B.A.T. Group Research and Development, Sauthampton.
** Now at CERN,
S+ Now al Colltge de France,
**** Now at Purdue University,
* Now at Saclay.
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Note on A° Well Depth in
Nuclear Matter
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The importance of the knowledge of the
value of potential well depth D,, for the
A%-particle in nuclear matter, cannot be
over emphasized and the reasons for con-
tinued interest in this matter are also well
known. Numerous theoretical estimates of
D, have been paralleled by attempts to
measure it using binding energy values
(B,) of both light and heavy hypernuelei.”
The theoretically calculated values of D,
are in most cases larger than 40 MeV,"
while a compilation of experimental D, val-
ues so far reported gave D,=30+5 MeV.?
This discrepancy between these two values
would indicate a suppression of the A.N
interaction resulting from

i) a space exchange component in the

two-body A-N potential and/or

ii) negative contribution to D, from

three-body ANN potentials.®

However, it has been pointed out by Bod-
mer® that isospin suppression effect would
lead to the conclusion that the whole idea
of treating hypernuclei as systems of nu-
cleons and a A° particle with the same
A-N as in an isolated A-N aystem is
not correct.

It is rather difficult to get a value of
D, much less than 40 MeV on the basis

* With repulsive ANN force, one is able
to reconcile the A-p scattering data with the
hypernuclear data.

Latters to the Editor
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Fig. 1. Plot of B, versus AZ4 for light p-shell
hypernuelei.

of any acceptable A-N potential. Mare-
over, there is a dearth of data on B, from
heavy hypernuclei compared with precise
values of B, for light hypernuclei. Thus,
in spite of possible inadequacy of the func-
tional dependence, it is thought to be more
appropriate to obtain D, using the observed
variation of B, values with the mass num-
ber of the core nuclei (Acore) of light p-
shell hypernuclei,

In view of our some recent data on B,
values of light p-shell hypernuclei,® it is
worth while to see whether these have any
effect on the value of D,

In order to estimate empirically the value
of D, we have used the functional form

By=D,+C. Asp ()

due to 8. Iwao," since this form is claimed
suitable for light p-shell hypernuclei. The
value of D), is then obtained by extrapolat.
ing (1) in the plot of B, versus Azl to
Agora®=o00,

Firstly, we make use of our 4 data
points® (e.g., ,Li% ,Li% ,Be* and ,C'Y
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7 Blackett Lab, ICTP and Prof. A Salam:
Reminiscences

Editors’ Note: Prof. Azharul Islam and his wife Prof. Shamsunnahar Islam (Theoretical
Physics) were both PhD students at Physics Department (now called Blackett Lab),
Imperial College, London, where Prof. Abdus Salam was a Professor of Theoretical
Physics. Experimental data taking of Prof. Islam was at Rutherford Lab near Berkshire
and analysis of data was done at Blackett Lab.

Prof. Islam had several interactions with Prof Salam at several work places and is thus
invited to write about his memoires during his PhD work in Elementary Particle Physics,
subsequently research in CMP and Associateship visits at ICTP.

Professor Islam writes:

I, although admission was nearly finalized in the University of
Southampton, finally chose Imperial College of Science &
Technology (ICST), London, for my PhD degree. I was in receipt of
Govt Merit Scholarship for my faculty results at Rajshahi
University. That was in December 1967 and a few days later I
joined the Physics Department of Rajshahi University as a lecturer.
On availing the scholarship I was to go to Physics Department
(Blackett Lab) of ICST in September 1968 but as invited by the
President’s Secretariat to come to the President’s house on 8
December 1968 to be presented with the Insignia of the then
Pakistan Civil and Military Award as well as President’s Medal for
Pride of Performance (Gold Medal, US$ 1000 Prize Money and
National Tour) I had to postpone the journey to London till the end
of December 1968.

However at the end of the ceremony I arrived in London in the first
week of January 1969 and started staying in Lillian Pension Hall
(near Lancastar Gate of Hyde Park) just beside Paddington Station
(see next page for map of nearby area and Hall). My wife joined me
in August 1969 and she was to work for PhD after she got the same
Govt Merit Scholarship. She was to work in Theoretical Physics
under Professor P T Matthews, a very good friend of Prof. Abdus
Salam. The Physics building (8 storied building then) is situated
very near to the Royal Albert Hall and Hyde Park. Some information
about ICST and Rutherford Lab will be relevant:

Imperial College: The Department of Physics at ICST has been
named Blackett Lab in 1961 after the name of 1948 Nobel Laureate
P M S Blackett. The building is located on the corner of Prince
Consort Road and Queen's Gate, Kensington. Following a merger
in 1988 between
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Map of Hyde Park with nearby areas shows Location of Imperial
College (IC) and Lillian Pension Hall.

UNMYERSITY OF LONDON
LSLIAN FOWON AL

Lillian Pension Hall



Tour de CMP - Ode to a Physicist 143

ICST and St Mary’s Hospital Medical School, Imperial College of
Science, Technology and Medicine (ICSTM) emerged. This Imperial
College, world-leading centre of innovative research, is usually
ranked 4™ to 8" globally and first in London in both of the ‘THE
World University Rankings’ and the ‘QS World University Rankings'.

€ All other :
College-Bldgs of |

Room-Prof Salam

~ . "-‘ S
T
\“,

I

Blackett Lab Bilding (Physics Dept) - Imperial College South Kensinton
Campus. Prof. Abdus Salam, Azharul Islam and Shamsunnahar Islam all
had office rooms in the 5% floor.

Below - View of Blackett Lab (Physics Dept) from top.

T
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Blackett Lab (1969-1973)

The Blackett Laboratory building has been the site of much ground-
breaking research and a host of Nobel Laureates. As mentioned
before, I came to Blackett Lab in January 1969 at the age of little
over 22 years (Prof. Salam was at that time about twice my age).
Prof. C C Butler, co-discoverer with George Rochester of hyperons
and K-particle, was the Head of the department I was admitted in.
My official supervisor was Prof. S J Goldsack. Prof. Ian Butterworth
FRS became Head of the High Energy Physics group from 1971-
1980.

Already in the 1960’s, Sir Clifford Butler, FRS and Prof. Steve
Goldsack designed the first standard measuring device for particle
tracks, the British National Hydrogen Bubble Chamber Measuring
Machine. This led to the 1.5-metre National Hydrogen Bubble
Chamber which was used both at the Rutherford Laboratory (where
bubble chamber events of my PhD work were recorded) and at
CERN.

Prof. Abdus Salam was a Pakistani born theoretical physicist at
Blackett Lab who worked on the unification of the weak and
electromagnetic forces that were the basis of the Nobel Prize
awarded in 1979 along with Sheldon Glashow and Steven Weinberg.
In 1964, Prof. Abdus Salam FRS, while at Imperial College, founded
International Centre for Theoretical Physics (ICTP), Trieste, Italy.
He was also the Director of ICTP from 1964 to December 1993.

It is also noteworthy that during the same period, Professor Tom
Kibble’s work at the Blackett Laboratory described the mechanism
explaining how gauge bosons gain mass via the Higgs field, which
helped in the discovery of the Higgs Boson particle in 2012 leading
to Nobel Prize (jointly) to Professor Peter W Higgs in 2013.

As usual I had to appear at the PhD qualifying examination after a
theoretical course for 6 months. I took courses on High energy
related materials of Dr. S L Baker, Prof. I. Butterworth and others. 1
also attended Prof. P T Matthews (a friend of Salam) lectures on
Group Theory. Prof. Butterworth (CBE, FRS) delivered lectures on
Fundamental Particles Physics, which was a popular course for
almost all postgraduate research students. Both of their lectures
were insightful and contained many innovative ideas. The
classification of the known fundamental particles using group
theoretical methods though difficult was instructive.
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Sir George Paget Thomson, Head of the Physics Department,
Imperial College (1930 - 1952) received the Nobel Prize in
1937 for his demonstration in 1927 of the wave nature of
electrons by their diffraction in passing through thin films of
metals".

His father J. J. Thomson (discovered electron) received his
Nobel Prize in 1906 "in recognition of the great merits of his
theoretical and experimental investigations on the conduction
of electricity by gases."

Patrick Blackett was awarded the Nobel Prize in 1948 for "his development of the
Wolson cloud-chamber and his discoveries therewith in the fields of nuclear physics
and cosmic radiation".

O LT\

|
|
|

P. M. S. Blackett
S (1897-1974)
(Patrick Maynard Stuart) 7§

+ Eduwcation: Royal Naval College, University of Cambridge

 WW IL chief adsisor on “operational rescarch” British Navy

+ Nabel Prize (physics) 1945 for rescarch In cosmic vays

« Professar of physics at the Imperial Callege of Seience and
Technalogy of the University of Loadon (1953-65).

+ Auther, Atomic Weapons xnd East-West Refations (1956)
and Studies of War (1962)

“The British father of Operations Research™

1T, R\

Prof. P M S Blackett (Nobel Laureate). Prof. A Salam- in front of his Lecture-
board

Denis Gabor (1900-1979) joined Imperial in 1948 as Reader in
Electron Physics, was appointed FRS in 1956 and Professor of Applied
Electron Physics in 1958 at Imperial College, retiring from the Chair to
become Professor Emeritus and Research Fellow in 1967. For the
Invention of Holography Gabor was awarded the Nobel Prize for
Physics in 1971.

Prof S] Goldsack
Prof.Butterworth FRS

Sir C C Butler FRS

Lecturer 1947; Leader, Bubble Chamber Research
. Head of Physics Rutherford HE Lab 1968-1971.
m e il (1970); Prof. Physics1971-1991, Emeritus

Discovered V & K (1991), Head, Physics.1980-1983

Profs Kibble FRS, A Salam FRS, Eﬁ:lr\il)%sel_;glzsesed Senior Research Fellow:1991-2014

P T Mathews FRS

I first met Professor Salam in 1969 at Imperial College as a PhD
student in the Physics Department. He was at that time about twice
my age and Professor of Theoretical Physics. From 1964 he was also
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working as the Director of ICTP at Trieste. He used to come to ICST
for about few days in a month after spending rest of the time at
ICTP. His office room, besides my wife’s sitting room, used to
become somewhat crowded with lively discussions during his stay in
the department each month. From a close distance I used to observe
him both as a man and a great scientist. Occasional laughter of Prof.
Abdus Salam with his colleagues/guests (senior, junior or students)
can be heard from the corridor in front of my room. A visitor from
USA Prof Schiff (author of well known Quantum Physics text book),
Dr. I Halliday and Dr. C J Isham (very much appreciative of the
works of Prof. Salam, is now Prof Emeritus of Theoretical Physics)
used to have their office rooms just in front of mine on the opposite
side of the corridor. The name Isham just sounds like mine Islam
and funny things always happened that letters sometime were
handed over to or placed in the wrong box.

Prof. Salam, during the Bangladesh War of Liberation in 1970, was
concerned about our family back home and made query to us (me
& wife) about their well-being in the then East Pakistan. Several
time he helped us to get news of my father-in-law at Rajshahi
University from his sources at Dhaka.

Prof Salam did very important works on unification theory. During
1970’s information of nomination from eminent persons worldwide
used to come to Prof Salam. His personal secretary Miss Sue who
was a good friend of my wife always showed us the
recommendation letters - it happened till we left London in 1973.
Ultimately Prof Salam was in receipt of the award in 1979.

My PhD work at Blackett Laboratory involved K*d interaction (2 - 3
GeV/c). Robert S Orr (now Prof. of Toronto University) was also
involved in the same project. It was a search for both exotic and
non-exotic resonances. The interest was due to the revelation of
some structures in K*p and K*d total cross sections in Counter
experimental techniques. The interpretation of these peaks in terms
of s-channel positive strangeness baryon reasonances (called Z*'s)
would be exotic type - because on quark model classification they
would then be required to be members of SU(3) multipletss (e.g.
Z";) and antidecuplets (e.g. Z",), which cannot be formed from
three quarks alone - a five quark system is needed to explain such
systems. The so-called ‘exotic’ resonances in both isospin T = 1 and
T=0 states would prove fatal to simple quark model and has thus
provided the impetus for exploring this important possibility.
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Me (Azharul Islam) at work after evening in Blackett Lab (8th floor)
after experimental data-taking involving 927,000 pictures with Bubble
chamber exposed to high energy K* beams at 2.2, 2.45 and 2.7 GeV/c
between 21 Nov 1969 to 20 April 1970 ended at Rutherford Lab.

§y$herford Appleton Lab

Rutherford High Energy Laboratory (see map): It merged with
the Atlas Computer Laboratory in 1975 to create the Rutherford
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Lab; then in 1979 with the Appleton Laboratory to form the current
Rutherford Appleton Laboratory (located at Chilton near Didcot in
Oxfordshire).

I had taken part in data taking at Rutherford High Energy Lab and
contributed personally much to the data processing of the
experiment including successful application of the HPD measured
bubble density information to achieve the automation of hypotheses
selection as far as possible. The analysis of the single pion
production events leading to detailed results (not mentioned here)
on single pion physics was entirely done by me.

We returned, despite a very good offer to stay in the UK, to
Bangladesh after my wife completed her PhD in 1973.

Prof Salam in Libya and Bangladesh: In 1980 after winning
Nobel Prize Prof Abdus Salam came to Libya and visited Alfateh
University where I was teaching for some time. I accompanied him
while he was touring some part of the campus. In 1989 he opened
the Research Centre for Mathematical and Physical Sciences in
Bangladesh - later on I was made a member of the Governing body
of the Centre.

Prof Salam was also honoured in Bangladesh as follows:
1981: Doctor Honoris Causa University of Chittagong, Bangladesh
1993: Doctor Honoris Causa: University of Dhaka, Bangladesh

ICTP’s influence on my research
Establishment of CMP Lab at RU

It is really difficult process to nurture science towards growth in
underdeveloped countries as they face disability due to isolation
after they return home. They face, after an initial stage of some
good work, a cruel choice: either leave the country or stop doing
research and become administrators of some kind or other.

After the end of PhD viva I was offered by the external Professor a
post of lecturer at Glasgow University, but I humbly refused it
because of our parents at home. I returned to Bangladesh to help
establish physics as a valid and valuable field of research in my
university. During 1978 I switched my field of research from
Nuclear Particle Physics to Condensed Matter Physics. I had to work
hard on projects in the new field — I did some publishing work but
with much difficulty. In order to avoid ‘isolation’ I needed a working
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place equipped with good journals, necessary computing facilities
and scientists to interact with.

ICTP is the first institution to play a crucial role in human capacity
development on the continent in various areas of physics,
mathematics and related branches. This has helped Asian and
African scientists like me to keep active in research while staying in
their home countries.

Every year, many scientists visit ICTP for advanced training and
research. The Centre also organizes several training courses,
workshops and conferences in Asia and Africa.

From the year 1985 I started visiting ICTP to participate in its
various scientific activities (see Centre, location map,and Guest
Houses where I stayed during my visits). The association and visits
to ICTP had eased the situation of ‘isolation’ and enabled me to get
off to a promising start.

% TheAbdus Salam
% International Centre
=57 for Theoretical Physics

Galileo Guest House - On top of a hill beside ICTP. I stayed there on
five occasions during my Associateship visits to ICTP.
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Adriatic Sea

Adriatico Guest House - Overlooking
Adriatico Sea. I Stayed here once only

Here is a list of ICTP activities and programs I participated during 1985
- 1996:

e Winter College on Atomic & Molecular Physics.
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e Advanced Techniques in Computational Physics.

e Ceramics & Composite Materials Workshop.

e Modelling Thermochemical behaviour of Materials.

e Research Workshop in Condensed Matter Physics.

e Anniversary Adriatico Research Conf. Interface between Quantum Field
Theory & Condensed Matter Physics.

e Research Workshop in Condensed Matter Physics.

e College on Computational Physics.

e Research Workshop on Condensed Matter Physics.

e ICTP fellowship visit (for 45 days in 1996): Jawaharlal Nehru Centre for
Advanced Research, Bangalore, India.

Group photo with Prof A Salam in front of ICTP during a Research
Workshop.

Each of the activities has facilitated interaction with other
participants and lecturers and exposure to new areas of research
from which I benefited a lot. The facilities provided by ICTP journals
and library, not available in my home institutions, during my visits
have advanced my scientific career substantially. ICTP was to me
an extended multicultural family of scientists. The environment of
the Centre was excellent just like a *home away from home'.

Strengthening CMP-RU activities

The long association with ICTP (through several visits as Associate
and Senior Associate) facilitated access to useful rare books,
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journals, which helped me a lot in my professional career and to
start strengthening the CMP-RU activities at Physics department of
Rajshahi University. Further ICTP and other foreign links have
meant so much to my career that I have enough input to advance
farther the cause of guiding Ph.D and M.Phil programs in my own
University. The program is continuing - the number of postgraduate
research students that have worked or are still working in my
research lab has exceeded 100 by mid 2018.

There is also an ICTP Diploma program for PG students in CMP,
Mathematics and related areas. Several of our graduate students
from CMP (RU) have benefited from the program.

All these have acted as boost to widen my horizon of my work -
which further helped the Condensed Matter Physics (CMP) Lab to
flourish.

ICTP Library- Journal display section | Y I
' ’

In 1996 and 1998 we arranged two International Research
Workshops at Physics Department, Rajshahi University (1998
workshop was participated by 91 scientists from 14 countries) -
both the events were partly sponsored by ICTP.

Prof Salam wrote and spoke about the necessity of enhanced S&T
allocation in national budget of developing countries. He quite
often tried to motivate during our visits to ICTP (see photo). In
1991 he also reiterated this to us through letters and in discussions
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discuss some issues for a few minutes.

I took this seriously and arranged to meet our Prime Minister and
Education Minister. I was then a member of the University
Syndicate and Senate. On 28 December 1992 we met the PM and
the Minister at Dhaka - I handed over some documents and spoke
about the points Prof Salam was making regarding enhancement of
S&T allocation by 4% of the Education budget and handed over
some documents to Education Minister. Both of them heard my
points patiently. After some discussions they said that the points
are genuine and worthy of consideration. We thanked them and
returned to Rajshahi.

After this I wrote a letter to Prof Salam about the outcome of our
meeting with the government (see copy of letter).

In 1993 (three years before his death) I could meet Prof Salam on
wheel chair at Adriatico Terrace overlooking Adriatico Sea in the
summer afternoon just before sunset, when President Julius K.
Nyerere came to ICTP on an important visit. There was an
opportunity for me to be part of an almost exclusive picture of the
President, Prof Salam and myself taken during the tea party. That
was the last time I saw him.
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ABDUE BALAM mh" lm

Dear ODr, Islam,
Welcome to the community of Associate Members of the ICTP!

I am happy to inform you that you have been appointed an Associate Member
of the International Centre for Theoretical Physics from 1 January 1988 wntil
31 December 1993, This award will, however, be subject to the availability of
funds each year.

Ouring this six-year period you will be entitled to make three visits - of
not  less than six weeks and not more than ninety days each - to the
International Centre, preferably during periods when scientific activities in
your specific field of research are being held.: For all agreeg-upon visils
the Centre will provide you with a prepaid ticket to cover your round-trip
fare and will® pay you a daily allowance to cover your expenses during your
stay in Trieste.

I wish to draw your attention to a recommendation made by the Scientific
Council of the Centre to enable Associate Members to derive the utmost benclit
from their Associateship privilege. If the total period of 270 days - which
Associates are entitled to spend at the Centre during the six-year period of
their appointment - cannot be exhausted in thres visits, the remaining days
can be used in one or more additional visits to the Centre. It should be
stressed; however, that the fare will be covered only in connection with three
associateship visits, each of at least six wesks and wp to ninety days, as
specified above. Your attention is also drawn to the Annex to this letter,

Enclosed is the calendar of our 1988 scientific activities, . We would
appreciate your kindly letting us know as soon as possible if you plan to make
your first visit to the Centre under this appointment during the current year,

Finally, I would like to mention that in the twenty-four years of its
existence the ICTP has gained world-wide repute as a Centre of excellence and
as an instrument for the promotion of physics and development in developing
cuuntries, by providing individual physicists opportunities for furthering
their research work. With the maturity of the Centre, we now feel that the
time has come to emphasize and expand its role, to the largest possible
extent, by building up communities of scientists in developing countries. May
we rely on you, as Assocfate Members, to strengthen results already achieved
and to promote initiatives in the developing countries. We look forward Lo
having your personal involvement in Lhe execution of these tasks of

iopnent which are crucial for the developing world including your own
country..

With my best personal regards,
Yours sincerely,

A’L‘L’" tLrJAJn.
Abdus

Salam
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¢ Honourable Prime Min|
ster
The Government of Bangladesh 28, 12.92
Dhaka, Bangladesh,

Honourable Prime Minister,

1 am an Associate of the International Centre for Theoretical Physics in Italy of
which Nobel Laureate Prof Abdus Salam is the Direclor, As you know he has spent
mast of his lifetime for the cause of people and the development of third world
Science, He has repeatedly appealed (o us lo Impress upon our government for
Inereased allocation to the basic Sclence Community for the very Survival of

creative Sclence In our country. | am, therefore, presenting (o your excelleney the
fallowing facts for your kind consideration :

Science is the commeon heritage of mankind and nearly every race or nation
contributed for its development. Bul the recent everwidening gap in Sclence and
Technology between indusirialized countries and those like Bangladesh 1s due to
the failure on the part of past goverments in power (o realize (hat creation, mastery
and utillzation of modem sclence and technology are what that distingulsh us from
the developed world. The important suggestion of the Nobel laureate Prof Abdus
Salam [or the enhanced spending l.e 4% of the education budget over and above
the money spent on education may be an answer to alleviate the situation (please
sce the enclosed sheet-1).

We are gratelul that the present government in Bangladesh, headed by you,
have already declared to spend Increased amount for education. But considering
the state of affairs in other countries we think that this is not adequate enough for
Science & Technology In respect of providing mere [unds for Research,
Development and utilization of Science and Technology. It may be mentioned here
that countries like South Korea, India have already progressed in this direction by
establishing serveral fundamental research centres. These Centres of Excellence
are producing genulnely capable scientisis and manpower which In turn is
enhancing productivity in various scientific seclors. Thus we urgently need to do
something in the right direction if we do not want to fall behind other developing
countries and further to incrhse the ever widening gap between us and the
industrialized natlons.

It is thus desirable to make available Increased sums to the basic Sclences
(including Ph.D training, plus expenditures devoled to the setling up of research
cenlres — experimental as well as theoretical — In basic Sclences, outside the
universily systems ).

We earnestly hope thal the present demoeratic government will give a serious
consideration to this matter of national importance on which the future survival of
the country with pride and dignity depends.

Yours Sincerely

APpFP>

[ Dr AK.M, Azharul Islam |
Professor of Physics
Member of (he Syndicate and Senate
Rajshahl University
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Dear Prof Salam,

During a recert Associateship visit wo ICTP 1 was reminded throngh M. O Twrs shout yomr
appeal 10 all Associales [0 impress upon respective Govemments for increased speading for ceative
science. So | made up my mind io meet the Head of the Staie afier rering fmm dae wisit .

1 am a member of the University Syndicate and Senate. On 28th December 1952, L 2t 2
member of the delegate from Rajshahi University, went to Dhaka and mes the Prisse: Mimister s well as
the Education Ministcr of Bangladesh, There 1 had the opportunity 0 disomss snd paesent yor wiew
point scparascly mmnyﬁmwmmwmnﬁisuhuﬁﬁn
for basic sciences, i.c. 4% of the education budget over and above the money spent on education. Bath
oflhe-mgawapummﬁngmmymmmm:wmIﬂwmwm.hlﬁ:
Minister and the Education Minister in suppon of the proposal ( copies enclosed) -

We will continue 10 creale more pressure on the Govemment 10 give 3 serious cotsideration the
meaningful commitment for sclf-reliance in respect of Science & Technalogy, which is  malfr of
nationat imponance on which the furture survival of the counury with pride and dignity deponis

With best wishes for your health,

YouaSincomly

Aofrsa

[ AKM. Asharwl Tslam |
Associate, 55 Orogp, ICTP .

On 21 November, after hearing about the death of Prof. Abdus
Salam an obituary was written by Prof Azharul Islam which was

published in Journal of Bangladesh Physical Society. The title was
as follows:

Abdus Salam - a Champion of the Third World

A.K.M. Azharul Islam
Physics Department, Rajshahi University
21 Nov 1996
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8 Memoirs and Evaluation

Bridging Theoretical and Experimental Research
through Collaboration

Prof. Dr. Isao Tanaka

I am familiar with the works of Dr. A.K.M. Azharul Islam, Professor
of Physics, Rajshahi University (retd), now Professor Emeritus and
former Vice-Chancelor of International Islamic University
Chittagong, Bangladesh. First time in 1998 I had a direct interaction
with him at Rajshahi in an International Research Workshop on
Superconductivity, successfully arranged by him as the Convener.

Not only in the context of Bangladesh but also in the international
arena Prof. Islam has made remarkable scientific achievements.

In recognition of his scientific attainments he was elected a ‘Fellow
of the Institute of Physics (London)’ in 1992. He has also earned
membership of several North American professional bodies. Further
in 1999 he was elected a ‘Fellow of Bangladesh Academy of
Sciences’, a recognized National Academy.

Lab establishment: I am aware that in spite of many obstacles
Prof. Islam could establish a Research Laboratory as early as in
1984 at his own initiatives with fund collected from outside
university. This was the time when digital resources like Internet,
on-line journals and even print journals were not available in the
university. But I came to know that some essential journals like
‘Journal of Physics A: Cond. Matter’, ‘'Physical Review B’ and
‘Journal of Superconductivity and Magnetism’ were used to be
brought personally by Prof. Islam for the Lab. I further knew that
the ‘Condensed Matter Physics Lab’, first of its kind in Bangladesh in
around 1980’s, is now better equipped with Computing and Internet
facilities, in addition to on-line journal facilities through the help of
the university. About 100 postgraduate research students did their
research in the Lab during the last 34 years (1984-2018).
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Because of familiarity of Prof. Islam’s CMP Lab, we were interested
to bring students from this Lab with good research background to
our ‘Center for Crystal Science and Technology, University of
Yamanashi’. As a result six researchers after excellent works have
already earned PhD from here and three more are at present
working for it. It came to my notice that five other researchers from
the same Lab also earned their PhD from several Japanese
Universities.

Prof. Islam has carried out research mainly from within Bangladesh
and till date has published around 200 research articles and books
and many other academic works. He was instrumental in organizing
two highly successful International Research Workshops (in 1996
and 1998). The proceedings of these workshops have been
published as:

1. Recent developments in condensed matter physics and nuclear
science : proceedings of the international workshop held at
Rajshahi University, Bangladesh, 28 Oct.-1 Nov. 1996 /
editorial board A.K.M.A. Islam ... [et al.]. Rajshahi: Physics
Dept., Rajshahi University, ©1997

2. High-Tc  superconductors: proceedings of the 1998
international workshop (12th anniversary workshop), Rajshahi,
Bangladesh, 2-6 November, 1998 / edited by A.K.M.A. Islam. :
Condensed Matter Physics Group, Dept. of Physics, Rajshahi
University, ©1998. (US Library of Congress.

Website: http://lcweb.loc.gov/catalog/)

Prof Islam and one of his PhD research students (now a Professor at
Rajshahi University) made important publication in 2001 on newly
discovered MgB, superconductor. Several articles he published in
the 2 years following this in the reputed international journals
involve new contributions on elastic properties, phonon coupling,
transition temperature, electronic band structure, charge-density,
bonding and electric field gradient for MgB. superconductor at
ambient and higher pressures. He has shown several new and
interesting aspects including the pressure-induced structural phase
transition, whose implications help in understanding some key
issues. He has also contributed on other normal and
superconducting diborides.
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Joint Publication: In 2007 we from the University of Yamanashi
co-authored publication on ‘AgB;: superconductivity and the role of
paramagnons’ and ‘Superconductor-insulator phase transition in
single-crystal La,-xSrxCuO4 films grown by the liquid-phase epitaxy
method' as part of our JSPS-UGC Joint Research Project with Prof.
Islam and his team.

The Spring.8 (World’s largest third generation Synchrotron
Radiation facilities Lab 3 March 2014) Press Release reads as
“Research groups lead by Profs. Kumada and Tanaka (University of
Yamanashi), Prof. Kuroiwa (Hiroshima University), Prof. Azuma
(Tokyo Institute of Technology), and Prof. A.K.M.A. Islam (Rajshahi
University, Bangladesh) discovered a new superconductive bismuth
oxide, (Nao.25Ko.45)(Ba1.00)3(Bi1.00)4012. The structure of this material
is an A-site ordered double perovskite, in which barium, sodium,
and potassium occupy sites in an ordered way. This finding provides
a gquiding principle for exploring new high-temperature
superconductors and understanding the mechanisms of
superconductivity. ...This research was performed with the following
collaborators: Mirza H. K. Rubel, Akira Miura, Takahiro Takei, M.
Mozahar Ali, Masanori Nagao, Satoshi Watauchi (Yamanshi
University), Kengo Oka (Tokyo Institute of Technology), Eisuke
Magome, Chikako Moriyoshi (Hiroshima University).”

Publication: "Superconducting double perovskite bismuth oxide
(Nao.25Ko0.45)(Bai.00)3(Bi1.00)a012 prepared by a low-temperature
hydrothermal reaction" Mirza H. K. Rubel, Akira Miura, Takahiro
Takei, Nobuhiro Kumada, M. Mozahar Ali, Masanori Nagao, Satoshi
Watauchi, Isao Tanaka, Kengo Oka, Masaki Azuma, Eisuke
Magome, Chikako Moriyoshi, Yoshihiro Kuroiwa, A. K. M. Azharul
Islam. Angewandte Chemie International Edition, Published Online
26 February 2014.

http://www.spring8.or.jp/en/news_publications/press_release/2014/140303/

Prof. Islam has also authored 13 books including university text
books and other titles (some of which are published from New Delhi
and NY). He is an ISESCO Laureate and is a recipient of more than
a dozen other national & International Academic awrds and gold
medals. All these certify that he has made significant contribution to
Physics teaching and research in Bangladesh for the last 40 years
beginning from 1968 till date.
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I, on behalf of my colleagues here in Japan, congratulate Prof.
Islam on the occasion of the Festchrift.

Professor Isao TANAKA

Center for Crystal Sciecne and
Technology

University of Yamanashi

Miyamae 7-32, Kofu, Yamanashi 400-
8511, Japan

E-mail: itanaka@yamanashi.ac.jp
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Research Collaboration with Prof. Islam

Prof. Dr. Kostya (Ken) Ostrikov

Collaboration is an important part of modern day research. It
provides the opportunity to share ideas, views and resources to
enhance research knowledge. It is pertinent to think about what we
could do to strengthen further the collaboration between Bangldeshi
and Australian scientists. Although it may not have a simple way
out, but evidently the most effective way is to initiate fruitful
partnership with various research groups and colleagues in other
countries. This type of collaboration if pursued sincerely would bring
benefits for the scientific development in the field of common
interests. Further such continuing collaboration is expected to
improve productive quality, impact and relevance and thus would
do better than results from either individual work or local
collaboration alone.

Prof. A.K.M. Azharul Islam is a well-known Bangladeshi physicist
who is currently working on Condensed Matter Physics and
Superconductivity. I have had the opportunity to know about Prof.
Islam and his lab in mid-2015 when my current PhD student Md
Roknuzzaman wrote me to show his interest to pursue a PhD
degree under my supervision. He did his postgraduate thesis
research in the Condensed Matter Physics Lab at Rajshahi
University.

Prof. Islam is the leader of the Lab. He as convener organized two
highly successful International Research Workshops in 1996 and
1998, respectively, the proceedings of which have been published,
and catalogued by some of the world libraries including US Library
of Congress. The second one is titled ‘High-T. Superconductors:
Proceedings of the 1998 International Workshop’, 12" Anniversary
Workshop, Rajshahi, Bangladesh, 2-6 November, 1998; Rajshahi
University(US Library of Congress (http://Icweb.loc.gov/catalog/).

Prof. Islam is a co-discoverer of a Perovskite-type oxide
Superconductor with Japanese physicists as can be seen from the

website:
(http://www.spring8.or.jp/en/news_publications/press_release/2014/140303/
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Prof. Islam is doing a truly outstanding job especially because of
the very limited resources available in Bangladesh.He has already
supervised around 100 postgraduate research students some of
whom also obtained MPhil/PhD degree. Everybody knows that now-
a-days the internet and other information technology resources are
providing necessary long-distance communication among scientists
of different regions. In view of all these a collaborative link is
established with Prof. Azharul Islam of ‘Condensed Matter Physics
Laboratory’ at Rajshahi University. In fact,our collaboration link
started only after the parties from Australia and Bangladesh have
established personal contact with each other. Because of the
efforts, we could publish several papers jointly in the last three
years. The contact/collaboration is expected to advance further
naturally as a result of future interactions in international
workshops, conferences and symposia arranged by either of us.

The publication of the volume ‘Tour de CMP’ at Rajshahi University
in honor of Prof.Azharul Islam would rightfully celebrate his
productive and successful career as a physicist on the eve of his
72nd birthday.

I am therefore saluting the truly outstanding legacy of Prof. Islam
and am looking forward to continue our fruitful collaboration. I am
taking the opportunity to pass my greatest wishes to Prof. Islam, all
current and past members of his laboratory, as well as his family
members and friends on this memorable occasion.

Professor Kostya (Ken) Ostrikov

Academician, The Academy of Europe (Academia Europaea),
http://www.ae-info.org/ae/User/Ostrikov_Kostya

Professor, School of Chemistry, Physics and Mechanical
Engineering, Queensland University of Technology; Science
Leader of the Office of Chief Executive, Commonwealth
Scientific and Industrial Research Organisation (CSIRO);
Honorary Professor, The University of Sydney, University of
Technology Sydney, University of Wollongong (Australia).
E-mail: kostya.ostrikov@qut.edu.au
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Scientific Achievements of Prof Islam

Prof. W.Y. Liang

Professor A.K.M. Azharul Islam, Professor of Physics, Rajshahi
University, Bangladesh, came to Cambridge university in 1999
when I met him. He took the opportunity to spend time in studying
and taking photocopies of research articles from both physics
Seminar and university libraries.

I am aware of his research works. Only recently he has been made
Vice-Chancellor of International Islamic University Chittagong.
Research in a developing country like Bangladesh is a rather
difficult thing to do due to lack of facility and viable research group.
Without the Institutional help he has established a research
laboratory ‘Condensed Matter Physics’ at his own initiatives at
Rajshahi University, which has Computing and Internet facilities.
Both print and on-line journal facilities, first of its kind in
Bangladesh, are also arranged there.

Prof. Islam is still an active research worker - guiding and doing
research in Condensed Matter Physics as is evident from his bio-
data. He has carried out research mainly from within Bangladesh
and published research papers in internationally reputed journals.
Very recently he has made significant contribution to research on
newly discovered MgB, superconductor. Some of these ab initio
studies involve elastic properties, phonon coupling, Eliashberg
spectral function, band structure, density of states, charge-density,
chemical bonding, electric field gradient and some new and
interesting aspects including the pressure-induced structural phase
transition for MgB,. The pressure dependent analysis has
highlighted many aspects whose implications may help in
understanding some key issues.

Prof. Islam has guided quite a good number of postgraduate
research students. Currently there are a number of PG students
working for their higher degrees including PhD. Further he has
made significant contribution to university physics teaching (also
published several text books) and research since beginning from
1968 till date.
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Prof. Islam has been elected a Fellow of Bangladesh Academy of
Sciences, a recognized National Academy. Further in recognition of
his scientific attainments he was elected a Fellow of the Institute of
Physics (London) in 1992, in addition to his membership of several
North American professional bodies. "The senior class ‘Fellow’ in the
Institute Charter indicates a very high level of achievement in
Physics and outstanding contribution to the profession”.

Prof. Islam received ISESCO Science Award (2001) in Physics and
the University Grants’ Commission Research Award (1997) in
Science & Agriculture. He is also a Senior Associate of the
International Centre for Theoretical Physics, Trieste, Italy since
2001.

All these certify to the scientific achievements of Prof Islam. I wish
him all the best.

(Evaluation made in 2003)

Prof. W. Yao Liang

Currently  Professor Emeritus of
Superconductivity

(Formerly Head, IRC in Superconductivity)
Cambridge University, England
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From: Prof. Vitaly Shumeiko

Department of Microtechnology and Nanoscience
Chalmers University of Technology

S-412 96 Goteborg, Sweden

e-mail: vitaly.shumeiko@mc2.chalmers.se

28 Aug 2018, 23:12 From Sweden
Subj: Laudable Initiative in a Developing Country

Dear Professor Rahman,

I am very much pleased with your invitation to contribute to the
publication in honor of Prof. Azharul Islam.

Indeed the Workshop organized by Prof. Azharul Islam was an
exceptional event. At that time recently discovered high
temperature superconductivity was a hot topic, however, the
knowledge of phenomenon of superconductivity and experimental
expertise was not common outside well established and equipped
labs in developed countries. Intention of the scientists at Rajshahi
University to launch activity in this area was a bold step. I am not
aware of any similar initiative in any other developing country. I
believe the Workshop was a good starting point in developing
superconducting material research at Rajshahi University.

Although the event took place many years ago, I have very good
memories of Bangladesh, Dhaka, and Rajshahi University. In
particular I enjoyed discussions with senior faculty members, and
meetings with students in the campus.

To my great regret I will not be able to write an extended memoir
as it is proposed and to deliver it on time. I am on holidays now
with sporadic access to the web, and will have quite dense travel
schedule during September.

Please extend to Professor Azharul Islam my cordial wishes of good
health and long time creative activity.

Best regards

Vitaly Shumeiko
Sweden
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Recollections on the ‘International Workshop on
High T. Superconductors, Rajshahi, Bangladesh’ on
the 20 Year Anniversary

Prof. James F Annett

I have very happy memories of the 1998 workshop in Rajshahi
which was organised so well by Prof A K M A Islam and colleagues
at the university. I travel to many workshops in different places and
have visited many countries, but this particular workshop is one
that I remember especially warmly. Firstly, it was my one and only
visit to the country of Bangladesh. I have been to India several
times, and I found the similarities, and differences, very striking.
But this was my only ever visit to Bangladesh. Secondly many
workshops are held in conference centres or international hotels
which are essentially the same, whether in London, Los Angeles or
anywhere else in the world. But this workshop was held in the
physics department in the main university campus giving me a real
feeling for what student and academic life is like in Rajshahi. I
particularly remember the lush vegetation all around the campus
with verandas and gardens everywhere we looked. Thirdly, I would
note the very warm welcome we received as international visitors
from Prof Islam, his academic colleagues and the students of the
university who assisted with many of the local arrangements, both
on the workshop working days and on the excursions to the town
and to see the local area. I still remember seeing the Padma River,
my first (and only) sight of any part of the Ganges. At the time the
river had recently flooded and from the high raised levees on the
banks of the river near the town one could get a real impression of
the power and volume of the water in one of the world’s major
rivers.

Scientifically the workshop came at an interesting turning point in
the development of High T, superconductors and I see this reflected
in the conference presentations in the published proceedings. The
nature of the pairing state as d-wave Cooper pairing was becoming
established, but the precise pairing mechanism and the
complexities of the pseudogap and other strange normal state
properties were also becoming more and more confusing. In fact,
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those issues are still not fully resolved even now after 20 years.
Looking back at my own paper I see that the development of many
of the themes that I have continued to work on in the years since
then was already becoming established. These themes include the
possible mechanisms for unconventional Cooper pairing arising from
non-BCS (electron-phonon) pairing mechanisms. I think at the time
I would not have believed that the fundamental pairing mechanism
involved would remain an unsolved issue 20 years later! In fact,
two of the themes of my paper are ones that I keep returning to
time and time again, and even in the past few months I have been
revisiting some of the same ideas in order to understand other, also
unconventional, superconducting materials. In the years
immediately following the 1998 workshop I began looking for
alternative materials to study, since there seemed to be so many
complexities hindering progress in understanding the high T.
cuprate superconductors. In 2002 I started working on another
material which seemed to be closely related, and which had only
just been discovered to be a superconductor. This was the material
Sr,RuO4, which forms in the same crystal structure as the ideal
La,CuO4 parent compound. Although T. is only 1.5K, this material
was clean in terms of electronic transport properties, forming what
looks like an excellent Landau Fermi liquid in its normal state. So
since it is seemingly without the complicated issues of pseudogaps
and doping phase diagrams of the cuprates I expected this new
material should have then be much easier to understand; which
was of course all totally wrong! In fact, again I am still working on
this material now 20 years later. But the techniques we are using to
study this material are all again developments of the ideas
discussed in my 1998 workshop presentation, namely looking as
Josephson junctions and SQUIDS, looking at effects of perturbations
such as lattice strain and looking for possible phase transitions
between competing superconducting order parameters, as shown in
Fig 6 of my proceedings paper.

I have also been recently looking at another set of superconducting
materials, which seem to be unconventional superconductors, but
at the same time are not sensitive to disorder. These are materials
such as LaNiC,;, LaNiGa; and ReeZr. Most of these are non-
centrosymmetric crystals, but LaNiGa, is not. These materials are
again not very dramatic in terms of high T, 2-8K typically, but
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experiments using muon spin rotation seem to show something
dramatic occurs at the superconducting transition T., namely a
spontaneous breaking of time reversal symmetry (or some form of
intrinsic magnetism). So rather than magnetism and supercon-
ductivity being in opposition, in these materials they seem to be
intrinsically linked so that both occur AT THE SAME temperature T..
But, if this is the case, there is a puzzle as to why disorder seems to
have little effect? Fig 8 of my Rajshahi proceedings article shows
how T. is strongly reduced by disorder in a typical d-wave
superconductor, which we can understand relatively easily as the
effect of scattering k to k’ tending to break up the d-wave Cooper
pairs. So why does this well known mechanism not work in these
new superconductors? It is still too early to be sure, but one
possibility we are exploring is that of multi-band superconductivity,
in which scattering from k to k’ within a single band may have less
effect than scattering between bands.

Looking again at the workshop proceedings volume I had a
surprise, seeing that I gave a talk on ‘Science Education in the UK’
to the staff and students at the university. I must say this had
slipped from my mind altogether and so I cannot really recollect
much about this talk at all. In fact, I might claim that this is ‘fake
news’ except for the photographic evidence in the last few pages of
the proceedings volume!

Some of my other recollections of the workshop are of the
excursions, the excellent food and hospitality of the local academics
and students. I think I bought some silk shirts or ties during a visit
to the town and a special silk fabrics shop. I recall Matthias Hein
and I walked around the campus seeing the many gardens and a
campus layout with lots of open space and trees. I was impressed
by the neat and tidy gardens of the professor’s houses, which are
quite a contrast to my own garden chaos in Bristol. The November
climate was warm and mild, very nice for those of us coming from
the colder late Autumn climate of Europe. I do not recall any
substantial rainfall during the visit, but the workshop was not long
after a major period of flooding and one could still see evidence of
this in some of the fields around and from the air on the flight to
and from Dhaka.
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After the workshop I travelled to Dhaka and was very kindly hosted
there by two physicists, Professor Amal Krishna Halder, who is
currently Professor and Head of the Mathematics Department,
Dhaka University, and Professor Supriya Saha who is a Professor in
the Physics Department of Dhaka University as well as Provost of
the "Shamsunnahar Hall". They very kindly hosted me during my
return trip, even though my connection to them was rather
tenuous. They had both left Bristol University just before I had
arrived there myself and so I had not met either of them
previously. But my Bristol colleagues Prof Balazs Gyorffy and Prof M
A Alam put us in contact and they immediately offered to host me
for a visit and to show me some of Dhaka. I should add that Prof M
A Alam also has personal connections to Rajshahi, and he was
strongly encouraging me to accept the invitation to visit when I
received it from Prof Islam.

Looking back 20 years is a long time and a lot has changed since
then, both in science and in the world. The rise of internet, smart
phones, social media etc makes us all much better connected than
ever before. Science has always been an international activity,
going back to its earliest days. But it is the personal connections
which develop during face to face at meetings such at this
workshop are still by far more valuable than any number online
connections. I would like to express my gratitude to Prof Islam for
the invitation to the workshop and to pass on my many
congratulations on the occasion of this celebration.

Professor James Annett

Quantum States in Matter

HH Wills Physics Laboratory
Tyndall Avenue, Bristol BS8 1TL
Tel. +44 (0) 117 928 8752

E-mail: james.annett@bristol.ac.uk
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Knowing Professor Islam and his Profound
Research Career

Dr. Syed B. Qadri

I have known Prof. Islam since 1991 when I met him in the
international conference on high pressure held in Banglore, India.
Subsequently, I became familiar with his research work when he
was a Professor of Physics at Rajshahi University, Bangladesh. I
have direct interaction with him for an International Workshop on
superconductivity organized by the Condensed Matter Physics
Group at Rajshahi University, Bangladesh. The workshop was
successfully arranged by him as a Convener.

Prof. Dr. Islam is an elected ‘Fellow of Bangladesh Academy of
Sciences’, a recognized National Academy. He was also elected a
‘Fellow of the Institute of Physics (London)’ in 1992, in addition to
being member of several North American professional societies.

As far as I know Prof. Islam did his scientific works from within
Bangladesh. For initiating research in condensed matter physics in
Bangladesh he single-handedly established a Research Laboratory
in 1998 at Rajshahi University at his own initiatives without any
help from the university.

Prof. Islam had made important contribution on MgB;
superconductor and related diborides, which have been published in
recognized international journals. The knowledge of the electron-
phonon interaction i.e. the Eliashberg spectral function for the
conducting system provides a consistent check for the possibility of
a phonon-mediated pairing mechanism. Dr. Islam has constructed
the spectral function for MgB, and other materials in a rather simple
but realistic manner, without having recourse to traditional,
elaborate and complex procedures. The analysis allowed one to
conclude that the measured values of several parameters of MgB,
are consistent with a conventional phonon mechanism with coupling
in the medium strong region. Further theoretical expressions for the
pressure dependence of the e-phonon coupling constant and
phonon frequency have been derived by Dr. Islam. In addition he
has worked on several interesting and new features including (a)
possible origin of ‘pseudogap’ in binary alloys VB> and ZrB;.and (c)
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the reported controversy of the pressure-induced structural phase
transition in MgB,. The implications of all these helped in
understanding some key issues in this new exciting superconductor.
Currently he has begun work on the new FeAs-based (discovered in
2008) superconductors, superhard superconductor BC5 and
possible superconductivity in the metalized SiH4s and GeHs under
pressure. In later years, Prof. Islam worked in important topics of
condensed matter physics and published papers in very high profile
papers such as Physical Review, Journal of Physics A: Condensed
Matter, J. Alloys and compounds, Angewanndte Chemie
International Edition (Germany) etc. In addition, he was involved
in discovery of a new superconductor with a T. of 27 K in collabora-
tion with Japanese scientists.

Before switching over to the current topics, Prof. Islam carried on
works on hypernuclear physics and high energy elementary particle
interactions till 1978. He made important contributions in neutron
simulation process in the non-mesonic decay of heavy hypernuclei,
and in the determination of potential well-depth for lambda-particle
in nuclear matter. In the elementary particle interactions the works
involved search for both exotic and non-exotic resonances;
comparison between charge-exchange and non-charge-exchange
K* production and decay; isospin zero contribution to K*
production; production and characteristics of several resonances in
both K+n and K+p reactions; ‘Ascoli analysis’ of K-multi-pion
system produced in charge-exchange and non-charge-exchange
channel yielded important conclusions.

Prof. Islam has also (a) published 16 text books and other titles, (b)
wrote a large number of articles on physics education and
contemporary issues. For the last 40 years he has made significant
contribution to Physics teaching and research in Bangladesh. In
recognition of his scientific attainments he received several national
awards (University Grants Commission Science award, Bangladesh
Academy of Sciences Gold Medal) and international award (ISESCO
science award).

Based on all the above facts and the existing opportunities available
to Prof. Islam (being in a scientifically disadvantaged country like
Bangladesh) I am of the opinion that Prof. Islam has made major
contributions in the field of physics, particularly in the field of
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superconductivity in the MgB,, and through becoming a co-
discoverer of a new perovskite superconductor. Dr. Islam’s
contributions in the field have led to a better understanding of some
key issues confronting the exciting superconductor immediately
after its discovery.

|-
nel W Dr. Syed B Qadri

Research Physicist

US Naval Research Laboratory
Washington D C 20375, USA
E-mail: qadri@anvil.nrl.navy.mil
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Greetings for Prof Azharul Islam

Prof. Dr. A. K. M. Azharul Islam FiInstP, CPhys, FBAS
Rajshahi University Bangladesh

Dear Prof Islam

From your colleagues at Rajshahi University I heard that you
retired from the active duties as a University Professor in 2013.
Prior to this you served International Islamic University Chittagong
as its Vice Chancellor from 2003 to 2008 and again from 2012 to
2017. You are now Professor Emeritus and still active in research in
Condensed Matter Physics (CMP). The CMP research group is
bringing out a volume “Tour de CMP" in your honour at the time you
are attaining an age of 72 years. On this auspicious occasion I
would like to send you my warm greetings and best wishes for
the future.

We did not have much interaction with each other, nor did we
have any collaborative scientific project. Yet, during the few
encounters we had during my visits to Rajshahi University as a
TWAS Research Professor, I observed your great dedication to

science. In particular I remember vividly the 501h anniversary
celebrations of the Physics Department in 2008 where you had
invited me to give a lecture on medical radionuclides. Later in
2011 your department invited me to give a seminar lecture on
nuclear sciences. Both those events were impressive with high-
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level technical discussions. Talking to your colleagues and students
I was impressed by the reverence and admiration they showed to
you for your devotion to teaching and research. You have built up
a school of physics at Rajshahi University which is respected both
in Bangladesh and abroad.

You are now entering a new phase of your life. There is a
saying in German that "Professors never retire". So I am sure you
will continue to engage in science in one form or the other, also in
the future. I wish you success in your endeavours, combined with
peace of mind and, above all, good health in the future.

Yours incerely,

/]

oM snen —

Prof. Dr. Dr. h. c. mult. Syed M. Qaim
FInstP, FRIC, FFPAS, FIAS, FTWAS

Advisor
. Profssor Syed M. Qaim
) Institut fur Neurowissenschaften und
Medizin

INM-5: Nuklearchemie
Forschungszentrum Jiilich GmbH
D-52425 Jiilich, Germany
E-mail: s.m.qaim@fz-juelich.de
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A Distinguished Physicist and a Fine Human Being

Prof. M. Shamsher Ali

I am exceedingly glad to learn that the friends, colleagues and well-
wishers of Dr. Azharul Islam have decided to publish a special
“Fetschrift” in his honour on his 72™ Birthday. I am a great well-
wisher of Prof. Islam and do want to say a few words about him.

I first met Dr. Azharul Islam in the seventies at Rajshahi when he
was just a post doc having returned from abroad. Prof. Arun Kumar
Basak, teacher of Azharul Islam used to invite me to the selection
committee meetings of the Department of Physics and I also acted
as a member of the Rajshahi University Academic Council and
Senate. In course of time, I came much closer to the Family
members of Dr. Arun Kumar Basak (now Professor Emeritus of
Rajshahi University) who, in my opinion, is one of the most
dedicated researchers in physics I have ever seen. Arun and his
wife, Devika and also Late Dr. Mozammel Haque and his wife (Dr.
Khurshida Banu) both of whom became Professors of Physics in
Rajshahi University loved to have me stay at their houses.
Eventually I came to meet Dr. Azharul Islam and his wife, Dr.
Shamsunnahar Islam (nick-named Hena) both of whom also
became Professors of Physics. Before I say a few words about the
research activities of Professor Azharul Islam, let me recount a
personal story related to this couple.

I was once invited to give a talk on National Science Policy of
Bangladesh during a Science Congress held at Rajshahi.
Unfortunately I had a severe cold and my voice sank completely.
Hena very fondly brought to me some cut pieces of ginger which
she prepared at home and asked me in the morning to take those
continuously and not to utter a single word till the time of my
speech at night on the same day. My speech on National Science
Policy was to be followed by a cultural festival in which Rabindra
Shangeet will be sung. This was indeed a great challenge for me.
Firstly, I was not sure of my voice since I was not uttering a single
word. Secondly, I was not sure, how many people would really be
interested in listening to the National Science Policy especially since
it was scheduled almost at the same time as that of the cultural
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festival. To make matters worse, the Science Policy meeting which
was to be chaired by Dr. Abdullah Al Muti Sharfuddin, the then
Secretary, of the Ministry of Science and Technology got delayed for
some reason and the listeners of cultural festival started pouring
into the university auditorium which was more than full. Then came
my turn to speak. I was very amazed to find that following Hena’s
advice and having chewed the ginger pieces all day long. I could
speak in a full throated voice and in an energetic manner. The
listeners kept quiet and told me later that they enjoyed the science
policy talk no less than the cultural festival. I thanked Hena
profusely. This is one of my pleasant reminiscences of my Rajshahi
Physicist Colleagues.

Now coming back to Azharul Islam and his wife, they both had a
brilliant career in physics and returned home after having
successfully completed their PhD Degree abroad. There are reasons
why I came closer to them. I have had a peculiar practice all my
life. Whenever I visited the Physics Department of any university in
connection with an examination or a university meeting, I used that
occasion to give one or two talks on Physics Education in the
Department of Physics which were meant to be of interest to both
teachers and students. I was happy to note that both Azharul Islam
and Hena along with others, were quite appreciative of the ways I
used in my lecture to explain how physics could be taught in a very
interesting manner.

In the seventies, Dr. Azharul Islam was already shaping up to be a
good physicist. Having had training from Imperial College, London,
he finally changed his field from nuclear to condensed matter
physics. It is not that he had a laboratory prepared in his university
from the very beginning. But he did set up his team, built up
international cooperation, pleaded with the government for more
allocations of funds and finally under his leadership a condensed
matter physics laboratory took its shape in the Rajshahi University.
Dr. Islam made a large number of publications in the international
journal of repute and made a name for himself.

In February 2014, a very interesting result was published online
informing the word that a new super conducting bismuth oxide was
discovered by the research teams of Professor Kumada and Tanaka
of the University of Yamanashi, Professor Azuma of the Tokyo
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Institute of Technology and Professor A.K.M Azharul Islam of
Rajshahi University, Bangladesh. This discovery furnished guidelines
for finding new high temperature super conductors. Professor Islam
has rightly been honoured both at home and abroad for his
significant contributions to physics.

In connection with his recognition as a bright scientist of
Bangladesh let me narrate an interesting story about how he
became the Fellow of Bangladesh Academy of Sciences (BAS). Quite
some time back, I collected the CV of Mr. Islam and his impressive
list of publications from other sources without his knowledge and
nominated him for the Fellowship of BAS. He was elected a Fellow
of BAS in the first chance. When the result of Fellowship Election
was published, both Professor Islam and his father in law, the
distinguished chemist late Prof. Abdul Latif who himself was a
Fellow of BAS were indeed very surprised as they knew nothing
about the nomination. I have always felt that this is how things
should be done. Scholars should be given recognition without their
seeking for it.

As a human being, Dr. Azharul Islam impressed me very much
through his gentle disposition, courteous behavior, amicable
personality, kindness and humilities and yet a firm conviction about
things. His personal equations with his colleagues have been
praiseworthy both in the field of research as well as in the field of
university administration during his job as Vice Chancellor. The
younger generations of scientists of today would do well to follow
his working spirit and commitment to research and also his personal
qualities of head and heart as a fine human being.

I wish Professor Azharul Islam continued success and peace and
prosperity in all the coming years.

Professor Dr. M. Shamsher Ali

Professor Emeritus, Southeast University

Founder Vice Chancellor, Bangladesh Open University
Founder Vice Chancellor, Southeast University

Past President, Bangladesh Academy of Sciences
E-mail: msali_37@yahoo.com
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My Visit to CMP: Prof Islam and Research Workshop

Prof. Mei Liu

It was in the year 1998. Professor Azharul Islam of Condensed
Matter Physics Group of the Department of Physics, Rajshahi
University invited me to attend the ‘International Workshop on
High-T. Superconductors’ to be held during 2-6 November 1998. As
an invited speaker I submitted a paper on ‘Van Hove Scenario in
High-T. Superconductors’”. The time arrived and I started my
journey for Rajshahi from Nanjing (China). I reached the University
campus and participated in the workshop, where about 100
scientists from 14 countries attended. That was the time from
whence I have known Dr. A.K.M. Azharul Islam. I met and fruitfully
interacted with him during the Workshop, which he successfully
organized in 1998 at Rajshahi University as the Convener of the
Organizing Committee.

In 1986 the discovery of first of the superconducting copper-oxides
(cuprates) led the two German scientists Miiller and Bednorz to win
a Nobel Prize the following year. Since then a flurry of activities
were taking place among scientists - there were conferences,
workshops arranged in several parts of the world. In 1998 the 12
Anniversary of this important discovery was arranged as an
international Workshop by the Condensed Matter Physics group of
Rajshahi University. Professor Azharul Islam as the Convener
played a very important role which culminated in a very successful
international scientific event.

Prof. Islam is an active research worker. As can be seen from his
publication list Prof. Islam has made remarkable scientific
achievements. He has already been elected a ‘Fellow of Bangladesh
Academy of Science’, a recognized National Academy. Further in
recognition of his scientific achievements he was elected a ‘Fellow
of the Institute of Physics (London)’. He has also been member of
several North American professional bodies. He was also a Senior
Associate of ICTP.

Prof. Islam’s interest in research is intense - he established a
Research Laboratory (with all kinds of modern facilities) at Rajshahi
University at his own initiatives, without the help of the University.
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His research works have been carried out mainly from within
Bangladesh. Since 2001 he has made significant publications in
reputed international journals on newly discovered MgB;
superconductor. These involve topics such as bonding and elastic
properties, phonon coupling, Eliashberg functions, electronic band
structure, charge-density, and electric field gradient for this new
superconductor at ambient and higher pressures. Some of his
studies show new and interesting aspects including the pressure-
induced structural phase transition, whose analysis would help in
clarifying some key issues.

Prof. Islam has also published several text-books and other titles.
In addition to his significant contribution to Physics teaching for
long time he also excelled in scientific research. As I understand
Prof. Islam received the International ISESCO Science Award
(2001) in Physics. He was also awarded the University Grants’
Commission (Bangladesh) Research Award (1997) in Science and
Agriculture, also the Bangladesh Academy of Science Gold Medal.

In view of all these I believe that Prof. Islam has attained National
and International standards in the field of Physics.

(Evaluation in 2009 - first & second paragraphs are in a modified form)

Professor Mei Liu
Department of Physics
Southeast University
Nanjing 210 096, P.R. China
E-mail: dyxing@nju.edu.cn
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A.K.M. Azharul Islam: A Role Model for Young
Scientists

Prof. Muhammad Nazrul Islam

A.K.M. Azharul Islam (abbr. AI) had been the best student of our
batch (B.Sc. Honours 1966). In Masers final some of the top
students are selected for thesis group in different fields. This is their
introduction to the research activity during the students' life.
Choosing a field depends mostly on the choice of a student. In
spite of being the best student of the batch, AI had to face an odd
situation in which a choice had to be made between two different
fields of research but opposite in nature , namely, Nuclear Physics
and Solid State Physics (SSP). There were valid reasons for the
dilemma. A few months back, Dr.M.Abdur Ragib returned to the
Department of Physics with a Ph.D. Degree specialized in SSP. To
develop and expand the teaching and research activities there
were scope of recruitment of teachers in that field. So, the Head of
the Department insisted that being the best student in the
Bachelors, he should opt for SSP as his job after Masters Degree
would be secured in the department. I knew, his personal choice
was Nuclear Physics but he was hesitant to disobey the
departmental Head. Once, in my presence, AI asked Dr. A.KM.
Siddiq, a senior Teacher of the Dacca (now Dhaka) University,
specialized in Nuclear Physics, who was visiting our department as
an external examiner, for a suggestion, about the choice of field of
research. He commented that SSP was good but it lacked thrill.
Finally, after about a month AI opted for Nuclear Physics and I
myself shifted to SSP. Thus, he secured my future position in the
Department. Within a couple of days after the publication of our
M.Sc. Examination result, both of us joined the department as
lecturers (29 Jan 1968).

Both of us were offered Merit Scholarships by the then Central
Government of Pakistan for doing research works in the U.K.
Universities leading to the Degree of Doctor of Philosophy. We
individually contacted different universities for admission. Finally,
AI chose the University of Southampton and me the Chelsea
College of Science and Technology in London. Our supervisors,
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research projects etc. were finalized. We have been preparing
ourselves mentally. AI collected a book titled - "How to live in
Britain". We had been reading the book with interest. Suddenly,
both of us received awkward letters from the Pakistan Embassy in
London, asking not to contact the universities for admission by
ourselves. The Embassy placed me in the University of
Southampton and AI to the Imperial College of Science and
Technology, London. We felt a little bit displeased for the alteration
of our personal choices, but after reaching there, within a very
short period of time, we found us completely fit and satisfied to our
respective places. Because of AI's presence in London, I gained
some additional benefit. I could visit the city of London whenever I
wished.

After less than a year Mrs. Shamsunnahar Islam reached London in
advance with a Merit Scholarship for the coming year.

I completed my programme within the scheduled period. I came
back with a Ph.D. degree in May, 1972 to independent Bangladesh
and joined my job. AI had to stay there for more than a year
longer, mainly for the completion of Shamsunnahar Islam's Ph.D.
programme. In U.K. we have been doing experimental research
works in a situation as if, we were just sitting on the frontier of
knowledge, keeping in mind to continue and develop similar
research at home. But after returning, like many other researchers
in the country I felt disappointed. There were lacks of desired
experimental facilities, current periodicals, and funds for the
procurement of laboratory equipments and for many other reasons.
This situation still persists. Many talented researchers left home for
doing jobs and research abroad. People used to call it a situation of
brain drain. But Al is one of the few exceptions. He was never seen
idle in his research activities. He remained associated in teaching
Nuclear Physics in the classes but gradually and smoothly shifted to
the field of Theoretical SSP in research which was once termed
before him as a field lacking thrill. For this difficult transition he
had to struggle really hard. Finally, he proved the proverb that
‘where there is a will there is a way’. If all of his scientific
publications are analyzed chronologically, one would find that he
began the works in the new field from the very basic topics like
binding energies in crystals, point defects in crystal lattice, lattice
vibrations, polarizabilities, bulk modulus etc. Many of the topics
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were already in undergraduate text books several decades earlier
and a few were termed as dead by researchers. But he gave them
new lives. He even modified some formulae and equations to match
the theory with experimental results better. After the discovery of
High T. superconductors his research works reached a new
dimension. His concentration is found mostly on ab initio study of
Superconducting and Quantum Materials. By this time SSP had
been termed as Condensed Matter Physics (CMP). From my limited
knowledge i.e. a quick overview of some random samples of his
vast number of printed and published articles, those may be on
scientific topics or of any other fields, I feel certain that he is
always mindful about the quality of works. None of his works is
seen to be done by halves. I have observed many researchers to
increase the number of publications are submitting incomplete
articles or presenting in a conference. They describe in such a way
that some typical results of an important study is presented, and
the research works are in progress. The final result would appear
soon. In reality, the topic is not important at all, their best results
are presented and further research would never be done . Al's
articles are totally free from this type of languages. All of his
published works is complete with definite results and conclusion.

During his service period, he had to stay abroad and outside the
department for example, over 5 years in the Al Fateh University, in
Tripoli. I assume, that could be his turning point of switching over
to CMP. He served the IIUC as Vice-Chancellor one term during his
active service period in lien and another term after retirement.
Apart from his Ph.D. student period, he worked about 2 years in
U.K. on Post Doctoral programme. In fact, wherever he had been
staying, the activity of the research laboratory in Rajshahi
University was always on the run. During the first tenure of his
Vice-Chancellorship at IUCC, we had a joint collaboration of
research works with the University of Yamanashi, Japan under the
UGC-JSPS projects. Because of his absence on lien, I had to
designate myself as the Chief Researcher and AI, Dr. K. R Khan
and Dr. F. N. Islam as members of the research team. In reality,
our whole project was planned by AI.

Scientists participate in conferences and workshops at home and
abroad to their respective subjects. Many of them take it as
pleasure trips. Critics comment that in the workshops work is less
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but shopping is more. I remember, on an occasion the Chairman of
BAEC was sent to attend a UNO session to represent Bangladesh.
On an issue he had to vote against Israel. Unfortunately, he was so
over occupied with other works (may be shopping) that he did not
attend the session. He lost his job before coming back. AI's
participation in seminars, conferences, workshops as participant,
invited speakers or in any other capacities are innumerable.
Wherever he went, he went to contribute and add much to the
existing knowledge, and utilize opportunities that were given to
him. Every time he used to come back with new idea of expanding
his research field. His research students were highly benefitted form
these visits. His visits to the ICTP as Guest Scientist and Senior
Research Associate contributed immensely to develop his research
activities.

The national and international recognition and awards obtained due
to his contribution to research are innumerable. Those can be seen
in his main profile.

At the end, I would like to mention that whatever description is
presented here is based on my very limited knowledge of the talent
in research activities of Professor A.K.M. Azharul Islam. To
comment on someone's talent in a subject, one has to be, if not
equal, at least comparable to him to some extent. Unfortunately, I
stay far behind about which I discussed. Any mistake or
undermining is unintentional and completely due to my own
superficial knowledge on the topic.

Dr. M. Nazrul Islam
Professor (Retd.) of Physics
Rajshahi University

E-mail: nazrul190@yahoo.com

)
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Professor Azharul Islam: As I See Him

Dr. M Aminul Islam

As I wander through the memories of my university student life,
there is a flashback of a tall slim handsome romantic looking young
man. Yes, he was my Azhar Bhai, a few years senior to me and was
generally known as the best student of the department. What
fascinated me the most was that I found him to be a good football
player as well. Throughout my life hardly did I find any outstanding
good student playing in the field. I found Azhar Bhai as an
exception and definitely an ideal in this regard.

Immediately after passing his Masters, he joined as a lecturer in the
Department of Physics, Rajshahi University and soon after, he left
for UK with Government Merit Scholarship for higher studies. In his
Ph.D. program, he worked in the then frontier field of Experimental
High Energy Physics often also known as Elementary Particle
Physics — those were the heydays of that field. After coming back,
what he did was a dazzling ideal for Bangladeshi scientists in
general. It was and still is extremely difficult to do research in
Bangladesh in the field he worked in. He switched from
Experimental High Energy Physics to Theoretical Solid State
Physics. What a transition! It was possible not only due to his
extraordinary talent, but also by his fore-sightedness and vision. In
his new field he gradually emerged as a leading scientist and a
pioneer in Bangladesh and attained a remarkable position in the
international arena. His teaching, guidance and leadership created a
host of promising talented young scientists in Rajshahi University.

That Professor A. K. M. Azharul Islam is a great author and editor is
evidenced by a good number of high quality books authored by him
and by an important award as an editor he received from USA. He
is a creator, achiever and accomplisher. Never in my life have I
personally seen such a hard-working academician like him. He
always moved ahead of time, never procrastinated. He is a
‘workaholic’. Yes, he is. And by being so, he has given a lot to the
world, but seriously and consistently hurt himself. He was
undaunted. All his physical sufferings and pain could not slow down
his relentless march ahead.

In Rajshahi University, Professor Islam held many positions like
Dean of Faculty of Science, Syndicate Member, Senate Member,
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Provost, Chairman of the Department and many more. In each
capacity he had nothing but success. As an extraordinary organizer
he successfully organized two International Workshops in Rajshahi
University in 1996 and 1998, one on Condensed Matter Physics and
the other, on High-T. Superconductivity.

A reputed private international university in Bangladesh,
International Islamic University Chittagong (IIUC) was keen to have
Prof. Islam as their Vice Chancellor and virtually at their insistence,
he worked as the Chancellor-appointed Vice-Chancellor for nearly
three full terms - 11 years in total. He was not keen on remaining
there for that long time, nevertheless, he could not withstand the
insistence and eagerness of the Trustee Board of the university and
worked there for 2002-2008 and for 2012-2017 even after his
retirement from Rajshahi University. This insistence and all we
heard from the university show that he was a dynamic, visionary
and successful academic administrator. He could very well be a
Vice-Chancellor of a large public university and that university
would definitely be immensely benefited by him. However, I do not
want to discuss it further; all I do I just salute him for the honour
and dignity that he showed in the scene behind.

How can I finish this story without a personal note? Although not
blood-related, I was blessed to have Professor Shamsunnahar
Islam, wife of Professor Azharul Islam, as my Apa, Nahar Apa. For a
long time, I frequently visited their family and I was like their family
member. I have lots of fond memories with them. Gradually Miti,
Tonny and Imon came to the picture. Azhar Bhai and his whole
family made my life more gratifying.

This is a brief account of the great person I admire so much. His
honesty, steadfastness and resolve always fascinated me. His life is
a source of inspiration and a beacon of hope in different facets of
life for the generations to come. I pray to Allah that He blesses
Azhar Bhai with a long, happy, peaceful and vibrant life.

Dr. M Aminul Islam

Former Professor, Dept. of Physics Rajshahi University
Ex Vice Chancellor Shahjalal University of Sci. & Tech.,
Sylhet

Ex Pro Vice Chancellor, National University, Bangladesh
E-mail: maislam2009@vahoo.com
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Wishing Grand Success to a Physicist of the
Paribahi Paribar; Professor AKM Azharul Islam

Shafiqul Islam

A brief background: A few days ago I came to know from Prof.
Azharul Islam that many of his well wishers asking him to write his
own biography. Their arguments were very clear that being an
outstanding academician, long time teacher at his own university at
Rajshahi and serving two consecutive periods as the vice chancellor
of the Islamic International University, Chittagong, as well as
leading fundamental researches on his own field - Physics, his
contributions need to be properly documented in the form of a
book. In this connection, no one other than himself seems to be the
best person for documenting those properly for the benefit of the
students in particular and interested readers in general. But his
reply to them was different. He believed that in course his teaching
career for more than 40 years he has guided hundreds of masters,
M.Phil and Ph.D students who are now spreading all over the planet
earth serving in different capacities including in teaching profession.
Most interestingly, many of them keep close contact with him on
this virtual world through internet and other media. He would
prefer, let them write down what they feel about him as their
teacher and guide. I congratulated him on this idea.

Another dimension of his career: While doing his Ph.D at the
Imperial College of London he was offered teaching position at the
Glasgow University and also from few other universities in & around
London. But he was determined to return home and start teaching
at the Rajshahi University from where he did his Honors and
Masters Degree with distinction. That was the legacy he had been
cherishing to reflect his life dream -the dream of transferring his
knowledge and skill to his students to promote condensed Matter
Physics and other elements of Physics what has made the global
communication easier and quicker. I have noticed by this time he
had made his family known as the, ‘PARIBAHI PARIBAR’ in
Rajshahi City. He and his wife along with his daughter and son in
law - all of them having background in Physics with Ph.D are the
key players of this initiative. Usually we are familiar with the Kazi
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paribar, Bhuyian Paribar, Syed paribar etc but PARIBAHI PARIBAR
carries a different scientific meaning to the science scholars.
PARIBAHI BARI could be a movement where people with similar
background could become members and take the movement to
further height.

I wish this initiative a grand success.

An appeal: In this connection, I have an appeal to the Honorable
Chancellor of the universities to create space to accommodate
scholars like Professor AKM Azharul Islam at the appropriate
university where he would be comfortable to conduct and carry out
researches on higher physics and guide the students in the related
fields. My recommendation is that as he loves Rajshahi and fond of
the city and studied and taught more than 45 years why not at
Rajshi University? So far as I know him he has given full time in the
field of Physics and settled down at the bank of the Mighty Padma.
This is absolutely environment friendly and congenial for creativity
and innovation.

Knowing a new dimension of Prof. Azharul Islam: In the
1990s presence of arsenic in hand pump shallow tube well emerged
as a major threat to safe drinking water in rural areas of
Bangladesh. In that connection the Atomic Energy Commission of
Pakistan organized a workshop in Islamabad in 2002 on the
situation of arsenic in south East Asia. In my official capacity I
attended that workshop. I presented the key note paper on power
point on the situation of arsenic contamination level in tubewell
water. The chairman of the Pakistan Atomic Energy Commission
was conducting the session. After the session was over he
congratulated me for the power point presentation and though not
connected with the subject he wanted to know if I knew Prof.
Azharul Islam and his wife Prof. Shamsunnahar. The connection
was that they did their Ph.D together at Imperial College of London.
On that occasion he also informed me that Professor Azharul Islam
was an OIC Award Winner. As I knew him it was a pleasant surprise
to me. Subsequently he also confirmed me that in 2001 he was the
first Bangladeshi to get the ISESCO Award. In the evening session
he brought a photo album to me with their photographs while they
were in London. It was very amazing and satisfying to me as I
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knew them for a long time and Hena being a daughter of my first
cousin.

My acquaintance with Prof. Azharul Islam: It was in early
1973. At that time he and his wife Shamsunnahar (Hena) were
doing Ph.D at Imperial College of London. Perhaps it was the
occasion of my marriage and I sent to them an invitation letter.
Though I knew Hena from her childhood after her marriage with
Azhar I did not meet them. I was amazed to receive an excellent
reply from them. That was the beginning of knowing Azharul Islam
and always I hold him with my deep love for his devotion and
caring personality for improving the quality of higher education. It
is very gratifying to note that he has expanded his area of thoughts
and focus beyond his own field. Examples; he has authored the
following books of social interest;
1. ‘Smriti amlana’, 1% edition 2006 Kavico Associates, Chittagong,
Catalogued: US Lib Congress,
2. ‘Bedeviled World’, March 2008, Global Publication, New Delhi, India,
3. 'Nindito Bishwa Nandito Gantabo’, Allama Faizullah Foundation, July
2007 Chittagong,
4. Arabic version of ‘Bedeviled World’ for publication in Beirut, Lebanon.

I am sure, his colleagues and students are going to contribute
about his works. His research works and experimentations on
higher physics will be reflected through their writings. However, 1
would like to put below Publication and contribution recognized
nationally and internationally.

More than 95% of the research articles have been published in
international journals of repute including Physical Review B, Journal
of Physics - Condensed Matter, and in other Elsevier Science
journal. Few of the recently published articles have been declared
as “SciVerse-Elsevier: Among top 25 Hottest articles”

Recognition & Contribution by National & International Bodies:

1. Haji Mohd. Mohsin Prize and Bogra Textile Mill Prize for result at Matriculation
in the East Pakistan Secondary Education Board, Dhaka (1961)

2. Governor’s First Prize, Air Travel and Certificate for National level Essay
Competition in the then East Pakistan (1964)

3. Habib Bank Gold Medal and Book prize for B.Sc. Hons result (1966)

Habib Bank Gold Medal and Book prize for B.Sc. Hons result (1967)

5. Presentation of Insignia of the then Pakistan Civil and Military Award as well
as President’s Medal for Pride of Performance (Gold Medal, US$ 1000 Prize
Money and National Tour) (1968)

»
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Government Merit Scholarship for PhD at Imperial College of Sci. & Tech,
London (1968)

Gold Medals at Rajshahi University Convocation (in absentia) for achieving
Faculty First Positions at Both B.Sc. Hons and M.Sc Examinations (1969)
Prime Minister honors in a Ceremony at Dhaka - as Supervisor of UGC PhD
Research Fellows(1991)

UGC Resaerch Award in Physics- Presented by the Education Minister of
Bangladesh (1997)

ISESCO International Science Award for Meritorious Research Achievements
in the field of Physics (US$ 5000, Certificates + Tour & others) (2001)
Bangladesh Academy of Sciences Gold Medal Award 2006 (Awarded by
Hon'ble President of Bangladesh (2006)

International Recognition (CSE Award 2010) as one of the three Editors of
Science Journals of the Third World on the occasion of 52" Annual
Conference of the Council of Science Editors (Atlanta, 14-18 May 2010),
Hyatt Regency Atlanta, Atlanta, Georgia, USA (2010)

United Group Outstanding Research Award 2016 - (Awarded by the
Education Minister at Dhaka, 22 April 2016)

UGC Reception for author of University Text book (Crest & Certificate by the
Education Minister, Government of Bangladesh) (2016)

United Group Outstanding Research Award 2017

The Bangladesh Education Leadership Award ‘EMERITUS PROFESSOR
AWARD’ judged by Asian Confederation of Businesses with CMO Asia as its
Strategic Partner and Stars of the Industry Group as a research partner -
presented at Hotel Radisson Blu on 23 September 2018

(Source of information: his brief profile)

Having known Professor Azharul Islam I am sure, he will continue
his research and experimentation to a higher scale which will draw
the attention of global scientists. I can foresee a future when his
innovation will qualify him for other coveted Prize in the field of
Physics.

I wish him and his wife Shamsunnahar a peaceful healthy life. May
Almighty Allah bless him and the members of his family a very
productive life.

Shafiqul Islam

Retired Chief of Arsenic Mitigation Project

(also UNICEF division Chief of Chittagong and Sylhet
and Khulna & Barisal divisions)

UNICEF Bangladesh

mobile 01715550589 and 8802-55094156

E-mail: shafiqul_45@yahoo.com
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A Tribute to Professor A K M Azharul Islam

Prof. Saleh Hasan Nagib

From where do I begin? I guess, I should start from the beginning.
My earliest memory of Professor A K M Azharul Islam goes back to
over four decades from now. It was perhaps 1975 or 1976. I was
five years old then. We used to live in the same building at the
Rajshahi University campus. As my parents would testify, I used to
be very interested in gadgets of any kind in my childhood. Professor
Islam was a man with gadgets. He had a camera with tripods, a
pair of binoculars which was used for moon sighting during the end
of Ramadan, and above all, a blue Datsun, one of the few
automobiles in the campus in 1975 - 1976. I never had any ‘aim in
life’ once grown up. But during my childhood, I had one. I wanted
to be a driver. Therefore, whoever could drive was a hero to me.
That definitely qualified Professor A K M Azharul Islam as a hero to
me at that time.

In 1977, my father moved to University of Oran, Algeria, and after
a few months we followed. Professor Islam and Professor
Shamsunnahar Islam went to Alfateh University, Tripoli, Libya
almost at the same time. When we returned from Algeria, Professor
Islam and his family were still in Libya. Years passed by and
eventually I got admitted to the physics department, Rajshahi
University in 1990. Professor A K M Islam was the chairperson of
the department at that time. I had no intention of studying physics
at that time. Actually, I had no preference at all - completely listless
and aimless. Every subject appeared as good (or just as bad) as the
other to me. It was largely due to the wish of my father I ended up
in the department of physics. Something inside just clicked, and for
the first time in my life I started really liking an academic discipline
to study. I did not care about how I performed in the exams,
genuine interest and intense love towards physics took a good care
of that matter.

We did not get Professor Islam as a course instructor till the third
year. By that time every student in our class knew something about
the research culture of the department. We basically had two
towers of research - Professor A K M Azharul Islam and Professor A
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K Basak have been leading two of the most productive research
groups on condensed matter physics and nuclear physics,
respectively, in Bangladesh.

Professor Islam taught us electrodynamics in the third year. He was
a proficient teacher, full of enthusiasm and energy. At that time he
had just finished a textbook on electrodynamics in Bangla.
Professor Shamsunnahar Islam was the other coauthor. Students
still follow that particular textbook for their electrodynamics course.
Unfortunately the book is out of market now. Old and photocopied
versions are still available at some places. During the M.Sc. year,
Professor Islam taught us part of the materials science course. A
particular section was on liquid crystals. We did not have any
appropriate textbook to cover this topic. Professor Islam supplied
each student with photocopies of a comprehensive chapter on liquid
crystals from a book he found in the library of the AS-ICTP (Abdus
Salam International Centre for Theoretical Physics). He was an
associate of the AS-ICTP, Trieste, Italy, and a frequent visitor to the
centre.

After the completion of the B.Sc., I decided to pursue my M.Sc.
degree in the solid state physics branch. In those days, there were
two streams for the M.Sc. in the department - solid state physics
stream and nuclear physics stream. I had some vague idea about
the research activities of the other labs in the department but my
inclination was always towards condensed matter physics so the
decision was an easy one for me. I approached Professor A K M A
Islam requesting him to supervise my M.Sc. research. My friend and
classmate Mr. Abdul Hadi also enrolled in the same laboratory. Hadi
is now a Ph.D. student in the same lab. He has become a very good
researcher over the time. Till then, the theoretical condensed
matter physics (TCMP) lab focused mainly on ab-initio calculations
of various mechanical, optical and defect properties of alkali halides
and dichalcogenides. It was well over two decades back but I still
remember the first day in the TCMP lab quite vividly. Professor
Islam gave me a book on superconductivity to read (Fundamentals
of Superconductivity by V Z Kresin and S A Wolf). That was the
start. I instantly got hooked on superconductivity. Superconducti-
vity was a problem and an opportunity at the same time. Nobody
had done anything on superconductivity from the TCMP lab before.
The field was new to us. Professor Islam had gathered some papers
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on hole doped copper oxide superconductors (known as high-T.
cuprates) but no specific research project was in place. Basically I
was bestowed with the task of ‘reading and thinking’. That suited
me perfectly well. The first thing I picked up from Professor Islam is
academic discipline. He was religiously punctual. Every day of the
week began the same way at the same time. He stayed in his lab
during the whole office hours - entirely dedicated to his research.
During my M.Sc., I visited Professor Islam’s campus residence a
few times. I honestly cannot recall a situation when I had found him
without a pen and paper in his hand. Any paper, book or other
resource for research I asked for, it was arranged in haste without
delay. In 1995-1996 Professor Islam probably was the most
extensive user of the email facility, something very new to Rajshahi
University. Quite luckily, I came across two papers on
superconductivity, one by Joel Gersten published in the Physical
Review B and the second one was by J P Carbotte published in the
Review of Modern Physics. These two papers were the cornerstone
of my M.Sc. thesis. I was a complete novice in paper writing. Still
somehow managed to summarize the main themes of my idea and
presented that to Professor Islam. He took note and after a few
days went to the Jawaharlal Neheru Centre for Advanced Scientific
Research (Indian Institute of Science Campus), Bangalore, for two
months. When he returned, he gave me a copy of a beautifully
written paper on generalized phonon-plasmon mechanism for high-
T. cuprates. That was my first paper with Professor A K M Azharul
Islam. This paper received the University Grants Commission (UGC)
Award as the best paper on theoretical physics published from
Bangladesh in a year’s time.

In 1998 I left Bangladesh first to America and then to the UK for
higher study. I must mention one incident while I was abroad. My
wife (Professor Raihana Shams Islam, the elder daughter of
Professor A K M Azharul Islam) and I were Ph.D. students at the
Cavendish lab, University of Cambridge, UK. One fine morning in
early 2001 the superconductivity research community woke up to
the news that magnesium diboride (MgB;) was in fact a
superconductor with quite a high transition temperature (39 K).
This ordinary and innocuous binary compound was well known to
chemists for a long period of time. But nobody had tried to measure
its low temperature magnetic and transport properties before Jun
Akimitsu and his coworkers. Superconductivity in MgB, generated
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significant interest. We, at the Cavendish lab, started measuring the
ac susceptibility of powdered MgB, that very day to reconfirm the
findings. The discovery was reconfirmed by us by the end of the
day. Professor Raihana Shams Islam emailed the exciting news to
Professor Islam that night. This led to a new and vibrant phase of
activity in the TCMP lab at Rajshahi University. Professor Islam
immediately realized the importance of this discovery and started
theoretical research on physical properties of MgB, and other
related metallic diborides. These investigations resulted in two very
high-quality Ph.D. theses from the Department of Physics,
University of Rajshahi. The first Ph.D. was completed by Professor
F. N. Islam and soon Professor Fahmida Parvin followed. These two
Ph.D.s must rank among the best home grown Ph.D. researches in
physics from Bangladesh. While the work with diboride still going on
Professor A K M Azharul Islam received the prestigious ISESCO
award for his research in the field of YBCO and diboride
superconductivity in late 2001.

We returned to Bangladesh from Cambridge in 2005. Professor
Islam retired from the department in a few years time. He was the
Vice Chancellor of the International Islamic University Chittagong
(IIUC) for almost three terms. In 2017, he returned to Rajshahi
from Chittagong. He is the second Emeritus Professor in Physics in
this country, the first person being Professor A. K. Basak of our
department. He is 72 now. His commitment to research has not
diminished a bit in the last 20 years. I never had any penchant for
hard work. Therefore, it amazes me even more to see how he
keeps on working long hours, day in day out. If I am to envy one
attribute of Professor Islam, it would be his work ethic.

My childhood dream of becoming a driver (preferably a bus driver)
remained unfulfilled. Instead I became a member of Professor
Islam’s TCMP research group, not an entirely unfair exchange, I
would say! Professor Islam was a hero in my childhood; somehow
he remains a hero till today.

Prof. Saleh Hasan Naqib
Department of Physics
University of Rajshahi

E-mail: salehnagib@yahoo.com
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Professor A.K.M.Azharul Islam: An Ideal Researcher
and Guide

Dr. A.T.M. Nazmul Islam

Professor A.K.M. Azharul Islam (AI) has been known to me from my
very childhood, firstly as a friend and colleague of my father who
would sometimes tell us stories about how brilliant his friend was,
secondly, father of my school mate Dr. Raihana Shams Islam
(presently, a Professor of the Department of Physics, R.U.), and
thirdly, one of my class teacher in the Bachelors of Honours and
Masters classes. Later I had the opportunity to work under him in
the Condensed Matter Physics Laboratory (CMP Lab) for a year and
half until the middle of 1999 for my Masters thesis as a partial
fulfilment of the degree. Above all I feel blessed that he is a
fatherly figure to me whose affection always I feel. The CMP Lab
was part of his personal chamber in the department. We, the
students could always be in touch with him and also know him
closely as a person. On this occasion, I would like to mention a few
lessons, among many, that any person could take from interacting
with him.

Discipline and hard works: I would like to recall one particular
incidence from back in 1998. This was the time when I was a
Masters Thesis Student under Professor Islam in CMP Lab. Due to
holidays or some other reason, the university was closed , however,
it was mandatory for all of the research students to be present in
the CMP Lab for research works. On one such day when I arrived
near the Physics Department a bit late, around 10 am and Al sir
was leaving. Seeing me he briefly halted his car and told me that
he had been waiting for me to arrive and now he had to go in the
city center for some work and he would be back within a couple of
hours. Then what I heard from him about that morning still amazes
me. He woke up around 4 am and worked for an hour on the
internet. Internet connection was quite slow in those days and in
the predawn time he could get better speed. Then he went for
morning prayer in the local mosque. Then he worked another 2 to3
hours grading examination papers of students, in between he had
his breakfast. After that he came to physics department and did
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some other research and administrative works for an hour or so.
And then he had to go the city center for some other official works.
I found out, he had already done more works before 10 am than
most people would be doing in their whole day. And that was a
normal morning for him.

Care for Career advancement of the students: During my time
in the CMP Lab, there were also a few other senior students who
had just finished their Masters thesis or enrolled for M.Phil. degree
programme or struggling to find their feet in professional world. I
have seen numerous time how he would try to motivate them,
almost like a psychotherapy session and showing them ways to find
a Ph.D position abroad and also generously recommend them
where there were opportunities for them. My personal experience
on this is ever more amazing. Soon after the completion of my
Masters thesis in 1999, one day I was chatting while working in the
lab with another fellow student on the computer in the CMP lab. Al
sir must have overheard some part of our conversation and asked
me if I was thinking about applying for a Ph.D. position. I nodded.
That conversation didn't go far and I left Rajshahi next day for my
grandparent’s home about 150 km away. When I came back almost
a week after, my father told me to meet Prof. Al immediately,
because in the mean time he (Prof. AI) had asked a Japanese
Professor if he would be interested to accept me as a Ph.D. student
and got a positive response the next day. He (Prof. Al sir) quickly
arranged the path of my research career after my Masters without
even me knowing or let even requesting him to do so.

A perfectionist with an eye on the smaller details: I was a
Masters thesis student under Prof. Al during the time the
International workshop on High-T. Superconductor was organized
by him. And soon after the workshop was over, he involved me in
the process of editing and publishing the proceeding of the
workshop. We, the students involved in the process used to discuss
amongst ourselves that, even there was a single small mistake in a
page, his (Al sir) eyes would immediately catch that.

Keeping the curiosity alive: During my time as a research
associate in the University of Yamanashi I was a member in the
Japanese side of the collaborative research between the group of
Professor Isao Tanaka and Prof. Azharul Islam under the JSPS-UGC
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project. Prof. AI together with Professor Nazrul Islam and Dr. F. N.
Islam made a scheduled visit to Yamanashi, Japan in January 2007.
During their visit I took them to a few interesting sightseeing places
around Yamanashi. One of them was the Yamanashi Prefecture
Maglev exhibition center, a center and museum where the
technology of the fastest train of the world based on magnetic
levitation using High Tc superconductors was displayed and
demonstrated.

While most of us got a overview of things displayed there, Prof. Al
sir stopped in front and took time to understand each and every
display and demonstration. I realized, whenever it came to science
of technology his curiosity was always on a different level from
most of us.

And to end I would like to mention about the quality of having a
broader view over science: Prof. Al sir started his research
career as a Nuclear Physicist. Then sometime in mid 1980s he
decided to switch over to do research in Condensed Matter Physics.
I have been actively involved in research work for almost twenty
years from now. We as researchers, as we keep working in our own
fields, sometimes research becomes very focused. And as time goes
by we know more and more in a field and less and less in others.
For researchers, this can create blind spots in terms what is going
on in other fields of science. This makes me realize how unique it is
to switch to a different research field and be successful. That is the
mark of a true physicist, having a broader view over different fields
and taking on the area where there is more scope to contribute.
Compared to him we are mere research slaves.

Dr. AT M Nazmul Islam

Helmholtz-Zentrum Berlin

Department for Quantum Phenomena in
Novel Materials, Berlin, Germany

Senior Researcher

E-mail: nazmul.islam@helmholtz-berlin.de
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Professor A K M Azharul Islam - A Role Model of
Intellectual Excellence and Perseverance

Professor Faisal Hossain

I came to learn of Prof. AKM Azharul Islam from my early childhood
days when I was growing up in Rajshahi University campus. We
called him fondly as ‘Azhar Chacha’ or ‘Azhar Uncle.” No sooner than
I started to realize the importance of doing well in school, the
legend that is our dear Azhar Chacha was made clear to us. Almost
all of us knew that his reputation as a beacon of academic
excellence, hard work, perseverance was much bigger than his
humble unassuming self. Among our school friends of Rajshahi
University School, we would be amazed everytime someone
brought up the legendary story of how Azhar chacha managed to
still become a topper in the whole education board in his higher
secondary exam even after missing an exam. Later, we would grow
up hearing about his intellectual brilliance that took him to Imperial
College in London - an institution teaming with Nobel Laureates in
physics. We would hear about his stellar productivity in scientific
publication in an environment like Rajshahi University where
resources to pursue academic excellence are lacking. We all knew
that if anyone looked at our Azhar Chacha’s record without knowing
his name or affiliation, he could easily fit in any of the world’s top
universities in Physics. In short, our Azhar chacha was our role
model that we aspired to be and we were all very proud that he was
from our own community - the Rajshahi University campus.

However, this is not all. I think there is a story bigger than this
about Prof. AKM Azharul Islam. And that is the story of discipline,
perseverance, hard work and consistency. Azhar chacha came from
a humble background and without a silver spoon in his mouth. He
realized early in his career the importance of hard work. He would
be one of the first to show up for work during the early hours of the
morning in Rajshahi University. We would frequently see his car (a
light blue Toyota starlet) parked in front of the Physics building.
Students of his were unanimous in agreeing that he never
procrastinated on anything. He always responded immediately,
especially if it was a matter related to student’s professional
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development or academics. Azhar chacha taught us some simple
rules of how to succeed in life, which is keep calm and carry on. Life
does not flourish based on God-gifted intellectual talent alone - it
needs mentoring, perseverance, grinding out the hard things day in
and day out to stay the course and build a solid reputation to the
outside world. Without these qualities of perseverance, life is
meaningless no matter how resourceful of an environment one is
born into. This is the real lesson I take home from my dear Azhar
Chacha. I am thankful that he was around as a shining example to
aspire to during our childhood years. He has no doubt served as an
inspiration for success to countless people like me.

Dr. Faisal Hossain

Professor

Civil & Environmental Engineering
University of Washington, USA
E-mail: fhossain@uw.edu
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My Respected Teacher Professor Azharul Islam

Dr. Md. Samiul Islam Sarker

My dear, respected, honorable and great teacher Professor Azharul
Islam, whom I saw in my close view for many years. In my life
span, I met many people but rarely met such a people who worked
in diverse areas and at the same time very generous and kind
hearted. Professor Islam has such a versatile quality not only in
teaching and research but also in administrative arenas. I am
extremely delighted to write about professor Islam on the occasion
of his 72" birthday. I would like to thank CMP official for giving me
an opportunity to write about such a great scientist.

I got him as a class teacher in 3™ year electrodynamics course in
1999. He taught in a lively classroom in a visible way so that it was
easy for students to understand the subject matter. His teaching
capacity was overwhelming and everybody enjoyed his class very
much. After completing my undergraduate, in the year 2000,
although I had a fascination to conduct my M.Sc. research on
Condense Matter Physics (CMP), but I choose my thesis in Nuclear
Physics under supervision of Professor A K Basak. During my M.Sc.
research, I had a lot of good memories about Prof. Islam. Specially,
in afternoon time, I saw only a very few teachers were present in
the department; Professor Islam was one of them. At that time,
Prof. F. Nazrul Islam was his Ph.D. fellow. In Bangladesh power
crisis is a basic problem, and I saw whenever there is a power-cut
he used to come out of the CMP lab, sit on the balcony and continue
discussion about the research matter with his Ph.D. fellow.
Whenever I met him he always asked and encouraged me about my
research. Besides, I saw everyday he used to come to the
department early in the morning and engage himself in teaching
and research. Such a well disciplined and good researcher I rarely
found in my life.

In 2004, I joined as a lecturer in the department of physics,
Rajshahi University. Few years later in 2009, I went to the Adelaide
University, Australia did my M.Sc. in experimental laser Physics.
Following that, I came with my Ph.D. in Materials Science from the
“Institute of Multidisciplinary research for Advanced Materials”
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Tohoku University, Japan. After coming back to my home institute,
I started my research independently in the field related to my PhD
work. In spite of insufficient instrumental facilities, I am trying to
continue my research.

I saw Professor Islam first as a teacher and the as a colleague and
had an opportunity to interact with him in many ways. In the year
2005, I went Chittagong along with my colleagues and M.Sc.
students for study tour. At that time he was the vice chancellor of
International Islamic University, Chittagong. He invited us for
dinner in his residence and asking about the department as well as
research. He always thinks positively about research of the
department of physics, RU. In 2017, he came to the department as
an external member of second year honors examination. We were
talking about different issues and suddenly he asked about my
research. I could not give him satisfactory answer and told him we
are not getting enough time to do research due to tight schedule of
classes. He replied me as a teacher and well-wisher, try to spend at
least an hour every day for research. The word touched my heart, I
was determined from that moment I should spend at least a
minimum time everyday for my research purpose. Such an
inspiration can change ones’ life’s direction. At present, many of his
research students from CMP lab working around the world and they
are doing very well. I believe the glorious success of CMP lab
students is mainly due to his proper guidance and nourishment.

Professor Islam supervised more than 100 students and published
over 200 journals and dozens of books related to physics and other
disciplines. In addition to that, he used to arrange seminars in the
department (besides arranging two International Workshops on
Condensed Matter Physics) several times from his own initiatives.
Specially, he delivered talk on high temperature superconductors,
new type of superconducting MgB, materials and MAX phase. His
academic excellence honored him merit scholarship. Moreover, he
wrapped up many awards in his showcase namely, BAS Gold Medal,
UGC Award, ISESCO Award etc, in recognition of his research.
Besides academic activities, Professor Islam holds several
administrative posts including Hall Provost, Dean of Science and
Vice-Chancellor of International Islamic University Chittagong for
more than a decade. In spite of administrative responsibilities, his
focus was always with CMP research. Yearly publication is a good
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example of that. Due to his merit and good administrative record he
was elected through University Senate in 1994 to be chosen as the
Vice-Chancellor of Rajshahi University. But the Ministry’s decision
was forced to change in the last moment due to the intervention of
a very influential person (not in the Govt) to serve the interest of a
few people. He was so kind and generous that he never spoke ill of
those responsible persons.

My heartfelt gratitude, love and respect to my favorite teacher
Professor Islam on the eve of his 72 years celebration. I wish him
good health and long life.

‘, ;—. Dr. Md. Samiul Islam Sarker

Associate Professor
Department of Physics
Rajshahi University.

E-mail: samiul-phy@ru.ac.bd
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Influence of Prof. Azharul Islam Sir and CMP Lab on
My Research and Career

Md. Roknuzzaman

Some memories are not only memories but also the driving force of
life and it provides a great happiness to recall them. It is my
pleasure to recall such type of memories with my M.Sc. thesis
supervisor, great scientist, honourable sir, Prof. A. K. M. Azharul
Islam and the Condensed Matter Physics Laboratory (CMP Lab) of
the Department of Physics at Rajshahi University. In our daily life,
we meet with a lot of people, among of them very few are
exceptional and extraordinary who have a great personality and
simply a good human being. Prof. Azharul Islam sir holds such type
of personality, therefore I always try to follow him in my daily life.
Also, the influence and motivation of him and CMP Lab in my
research and job career are not forgettable.

I first met Azharul Islam sir on October 2008 on the occasion of
Golden Jubilee celebration of the Department when I was a B.Sc.
2" year student. On that occasion, I found him as an active and
efficient person and later I knew that he was the main organizer of
the program. Getting Prof. Azharul Islam sir as my M.Sc. thesis
supervisor is a dramatic story and it is necessary to explain the
background before entering into the main story. In B.Sc. 4™ year,
sir taught us the course, “Solid State Physics and Materials
Science”. In a class, sir provided a homework of solving two
mathematical problems regarding elastic constants and moduli of
solids and asked us to submit the solutions as a report. I solved one
of the problems but I was unable to solve the other and decided to
meet him to discuss on the unsolved problem. However, I felt
hesitation to enter his room and finally I entered with nervousness
as it was my first entry in CMP Lab. Then, I informed him that I
solved one problem but I did not understand the second one. He
appreciated my efforts and provided me some clues to solve the
problem. Finally, I solved the problems and submitted the reports in
typing format and found him as a friendly person on that occasion.
After getting B.Sc. result on November 2011, my classmate Jubair
and me went to CMP Lab to meet Prof. Azharul Islam sir and
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expressed our interest to get him as our M.Sc. thesis supervisor.
Unfortunately, sir informed us that he decided not to supervise any
student in that year as he was going to retirement soon (June
2012). However, we requested him to reconsider the decision and
then he asked our results and then thought for a few moments.
Immediately, he recognized me that I provided the solutions of the
mathematical problems in typing format and then he expressed his
happiness regarding our results and abilities. Finally, sir agreed to
supervise us and later he took few more interested students. We
were lucky that we are the last batch of M.Sc. thesis students who
got Prof. Azharul Islam sir as their principal supervisor.

Our journey started as new members of CMP Lab on December
2011. Truly, I had no previous knowledge in research before going
to the Lab. Our M.Sc. thesis supervisor and chief of the CMP Lab,
Prof. Azharul Islam sir taught us everything on research. He
explained what is research and how one should conduct it. He also
taught us about the fundamentals of research like research ethics,
plagiarism etc. Now, I am doing Ph.D. in Queensland University of
technology (QUT), Australia. Here, higher degree research students
(M.Sc. and Ph.D.) have to undertake a mandatory course on the
fundamentals of research having title "AIRS (Advanced Information
Research Skills)”. In AIRS course, student learn the fundamentals
of research such as selecting research problem, finding research
gap, research ethics, plagiarism, writing a research paper,
searching a reference paper, knowing bibliographic information of a
published paper, consistency of writing, etc. There was no course
on research fundamentals like AIRS for research student in the
department of Physics at Rajshahi University. However, we have
learnt these fundamentals from Azharul Islam sir in CMP Lab. I also
got the opportunity to learn to write a research article directly from
sir. During summer vacation when most of the teachers and
students enjoy the vacation, our honourable sir used to come to the
Lab regularly at early morning as if it were an open day. In the
summer vacation of 2012, my classmate Tarek and me stayed at
Rajshahi instead of going home. At that time, we used to come to
our Lab every day and sir guided me to prepare my first paper. Sir
taught me every step of the paper such as finding research gap,
performing laboratory works, presenting data in paper, writing the
paper with appropriate format and consistency, selecting journal,
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submitting the paper as well as addressing reviewers in proper
ways. Finally, I was lucky that the paper was published before
submitting my M.Sc. thesis paper. Honestly, I have learnt every
single step of publishing a research article from Azharul Islam sir.

After completing M.Sc. in early 2013, I continued my research in
CMP Lab to build my research career through further publications
and enhancement of knowledge. I still have a close contact with
Azharul Islam sir as well as CMP Lab and we have published at least
12 joint papers in reputed international journals in recent years.
Prof. Azharul Islam sir is a role model of a perfect supervisor.
Before coming to Australia, I learnt how to handle a supervisor from
him and my current Ph.D. supervisor is very much pleased with me.
In addition to my Ph.D. research, I have been continuing my
collaborative works with Prof. Azharul Islam sir as well as the other
members of CMP Lab. I still seek help from Azharul Islam sir, once I
face any problem related to my research. I always get some
thoughtful feedback, important guidelines and effective solutions
from him. I found him as a helpful and kind professor not only to
me but also to all of his students.

In my view, Condensed Matter Physics Laboratory of the
Department of Physics at Rajshahi University is the most productive
Lab in the perspective of limited resources available in Bangladesh.
We have been working as a group which is very much important in
research. I found each member of this group as a polite, helpful and
liberal one. Now the members of CMP Lab have spreaded out over
the world and are working in teaching or research position at
different organizations, especially as the faculty members of
different public universities in Bangladesh. Most of the members are
doing great in their workplaces whether they are in home or abroad
as they have been trained up as an active researcher in CMP Lab.
This became possible because of the founder and chief of the lab,
Prof. Azharul Islam sir. His merit, discipline and ability make him
superior over the other researchers in Bangladesh. He is not only a
domestic hero but also equally famous as a renowned researcher
among the international community.

Finally, I would like to express my thanks to the organizer and
editors who took the great initiative to publish the Felicitation
Volume ‘Tour de CMP’ in honour of Prof. Azharul Islam sir on the
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eve of his 72" birthday. I am also taking the opportunity to show
my respect and honour to my most favourite teacher. I wish him a
healthy, peaceful and comfortable long life on this memorable
occasion.

Md. Roknuzzaman

Assistant Professor, Department of Physics
Jessore University of Science and Technology
& Ph.D. Student, Science and Engg. Faculty
Queensland University of Technology, Australia
E-mail: roknphy@gmail.com
md.roknuzzaman@hdr.qut.edu.au
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S5b9 AN ST 2T “Role of Lab in Physics Education” M¥&
TREH[6F ACHATT TR FET | ARG ddb¢ T TS oIS
CEUCIRERERIE G 3@ SEifée  “Physics Education” EF
AFHINEF AT &IFH TAZIAT &) AT 2 |

FIfFAT TE ¢ IFRIFAT THANE AT DA AMBS @
eifere fg o Siferl ATs oral 2ee:

3. Physics Teaching in developing countries. Phys. Educ. (U.K), 12,
334 (1977).

2. Effective development of new physics curricula. Regional Conf. on
University Physics Education, Penang, Malaysia, May 1977.

©. The role of the teaching laboratory in physics education. Regional
Conf. on Univ. Physics Education, Penang, Malaysia, May 1977.

8. Postgraduate education of physicists. Regional Conf. on University
Physics Education, Penang, Malaysia, May 1977.

¢. Physics and curricula at Rajshahi University. Regional Conf. on
University Physics Education, Penang, Malaysia, May 1977.

V. Physics and Society in developing countries. Phys. Educ. (U.K),
13, 357 (1978).

q. Problems and policy of physics education in developing countries.
Proc. International Conf. on Role of Lab. in Physics Education,
Jaipur (India, 1985) p-289.

. Some peculiarities of the problems in communicating physics to
students in developing countries. Intern. Conf. on Physics
Education held at Duisburg University, Germany (1985).

5. Science & Technology in Muslim Countries - Present Status,
Prospects and Strategies for Development, VAST Conference, Kuala
Lumpur (Malaysia, 1997) - published.

So The Education Policy & the Curricula of Schools in Bangladesh.
Muslim Education Quarterly (UK), 19(1), 71 (2001).

ToIR-9 wefe Physics Education I&®  ©0ed T Physics Education A& s
SRR @ Bf9 (5549) | L LTFAA BN IS47 AL (S509) |
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0%¢: “How to be a Good Researcher” - Main Lecture given at the
Research Colloquium organized by Center for Research and
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Publication at International Islamic University Chittagong (25-30
Nov).

20d%4: Special Guest Lecture at the Ist Bangladesh Society of Human
Resources Management (BSRM) Chittagong HRM Summit (24
February)- HR Value Proposition for Business.

20%4: Ethics in Research & Publication - Talk delivered at the Research
Ethics-PhD Colloquium- IIUC (2-3 May).

0%4a: “IQAC and Quality of Higher Education” - Lecture given at the

workshop arranged by Physics Department of Chittagong
University (Dec).

0d%4: Invited Lecture “Scientific Signs in Holy Qur'an - Practical

Perspective of Human Life” at the Talent Development
Workshop-2017 at IIUC during Nov 8-9, 2017.

0%a: Lecture on ‘Physics Research: Motivation, Methodology,

Publication & Scientific Integrity’ at Dhaka University- Physics
Department, Dhaka (28 December).
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Prof. Dr. M. Delawer Hossain

Department of EEE

Former Pro Vice Chancellor

International Islamic University Chittagong
Former Professor of Applied Physics and
Electronic Engineering, Rajshhi University
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The presentations depict
education, life, works, and

responsibilities of Professor
A.K.M. Azharul Islam
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Azharul Islam in his room in Lillian Pension Hall, London (1969) during
PhD work at Imperial College.

-~

JJ ThomsonPhysical Laboratory
Department of Physics

=7

University of Reading l

Prof. Islam at J. J. Thompson Physical Laboratory, University of Reading
(UK) in 1984 as Royal Society Fellow.
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Azharul Islam at Oxford University with Rezaul Huq (now retd Professor
at Ohio State University) in front of a model of DNA) in 1970.

% s CEXRRAN /et —_— .
Dr. A K M Azharul Islam at roadside of Alfateh University, Tripoli, Libya
(1978).
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1979: Outside Oslo Airport at 3 am after midnight (the Sun is shining):
L-R: H A Pramanik (CU, deceased), A H Khan (JNU, Ex VC of Comilla
University, M N Islam (Retd Prof of RU), Azharul Islam and S N Islam.

Dr. Islam with family and US resident relatives beside Niagra Fall
(Canada) in 1980.
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SCARER N
y :

Dr. Azharul Islam with family and relatives in an outing (1980).

‘ T b Sakam
1 International Centre
!CTP for Theoretical Physics

Prof. Azharul Islam along with Prof. A Salam in a group photo outside
ICTP main building along with the paricipants of ‘College on Lasers,
Atomic and Molecular Physics’ (1985).
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|nfﬂﬂ'ﬂ |I|O|'IUI Centre
(CTP) for Theoretical Physics

Group Photo - Participants at the Spring College in Materials Science on
‘Ceramics and Composite Materials’ in front of the ICTP main building
(17 April - 26 May 1989). Prof. Azharul Islam is seen standing 4™ from
left.

LI (8R4

In company with Prof Salam in the cafeteria - there he spoke about S&T
funding in developing countries.
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Prof. Azharul Islam in the ICTP cafeteria with Prof. Abdus Salam.

Malaysia

4 '\'J‘. )y ;

.‘:”J‘c"/; ‘”r_"

Group Photo at Penang 'Physics Education’ Regional Conference (1977).
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Group Photo - Delegates a ICOBIEE from IIUC led by Prof.
Azharul Islam in the Lobby of the Hotel in Penang (6-8
December 2013), Bay View Beach Resort, Malaysia.

Entrepreneurship and En¢'

(ICOBIEE 2013)
- % December 2013
Bayview Besch Rosurt, Penany

Prof. Azharul Islam is giving a talk as a Keynote speaker on
“Innovation and Entrepreneurship: Reflections of a Physicist” at
ICOBIEE (6-8 December 2013), Bay View Beach Resort, Penang,
Malaysia.
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India

= .
Prof. Azharul Islam is participating at the ‘International Confernce on
the Role of Laboratory in Physics Education’, Jaipur (India) in 1983.

Prof. Azharul Islam is presenting ahis the International Confernce on the
Role of Laboratory in Physics Education, Jaipur (India) in 1983.



Tour de CMP - Ode to a Physicist 289

"
L

Conference picture: With Prof. D S Mathur at Jaipur, India (1983).

Summer School on ‘Electronic Structure Methods and Applications’, and
Workshop on ‘Computational Materials Theory’ at INC, Jakkur,
Banglalore, July 10-22, 2006. Prof. Islam is 6 from left (front row).
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Group Photo - Bangalore Workshop on Electronic structure (13-17 July
2006); Prof. Islam (4™ from left, front row) presented a talk on
‘Superconductivity on AgB,'.

F Parvin (Lecturer and
PhD student of Prof.
Azharul Islam) is
explaining her work to
Dr. Nicola Marzuri
(Professor of  MIT,
USA) in the ‘Workshop
on Computational
Materials Theory’ at
JNC, Bangalore (2006).

Prof. Azharul Islam is
seen with F Parvin in
the Poster present-
ation area.
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Pakistan

. AN

Group Photo of some participants of Nathiagali Summer College held at
Islamabad in 1984.

CIIT Co-organizes Vice Chancellors’ Forum 2013

COMSATS Institute of Information Technology (CIIT), Pakistan, hosted
the Vice Chancellors’ Forum 2013, in Islamabad, from 23 to 24
September 2013. The event, second of the series, was held in
collaboration with the Islamic Educational, Scientific and Cultural
Organization (ISESCO); Higher Education Commission (HEC) of
Pakistan; Ministry of Science and Technology (MoST), Government of
Pakistan; and the Federation of the Universities of the Islamic World
(FUIW). The theme of this year’s Forum was ‘Universities in the
Islamic World: Challenges of Internationalization’.

More than 130 Vice Chancellors/Rectors/Presidents of universities and
higher education institutions from the Islamic World participated in the
Forum, which provided a platform to the academic and administrative
heads of these institutions to build linkages for initiating joint academic
programmes; endorsing one another’'s research activities; pooling
resources for, inter alia, offering scholarships; promoting student &
faculty exchange programmes, as well as establishing virtual centers of
excellence.

This international event was spread over two days, with 12 invited talks
and 10 panel discussions constituting the technical proceedings of the
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event. Other highlights of the event included a Networking and a
General Assembly session, an opening and closing ceremonies, and an
exhibition.

Group Photo of participating Vice-Chancellors in the Forum 2013.

Leaders (on the Dias) of the panel discussions.
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Turkey

Global Forum of Faith based Organisations on Population
and Develobpment: Istanbul. Turkev 20-21 October 2008

9. GLOBAL FORUM OF FAITH BASED ORGANISATIONS & © ©
o oo ON POPULATION AND DEVELOPMENT % ol ‘ .

ISTANBUL, TURKEY- 20-21 October 2008 s ok
China

Vil CHIN®TRL. SUMMER SCHOOL BE1TINE* WOR il
On Modern Crystallography August 13—19,1993
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Group Photo of Participants: 7" China Summer School, Beijing at the
International Workshop ‘On Modern Crystallography’, August 13-19,
1993. Prof. Islam is in the Front row (9% from left).
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Dinner time discussion by Prof. Azharul Islam during 7" China Summer
School, Beijing at the Inter. Workshop ‘On Modern Crystallography’,
August 13-19, 1993.

Front of Hubei University
main Building. Chinese
and Bangladeshi National
Flags are being hoisted on
the right.

The team led by Prof.
Azharul Islam is being
greeted near the entry
gate of the University
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el R
‘ jation to Visit HBUT!

Prof. A K M Azharul Islam (Vice-Chancellor, IIUC) is posing for a
group photo while entering the administrative building of Hubei
University (Welcome message can be seen above).
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Huge model of Hubei University is shown to the visiting team led by
Prof. A K M Azharul Islam.
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Prof. A K M Azharul Islam during signing of the Visitor's Book (with
comments) kept at the front of a historical Museum inside Hubei
University.

Discussion meeting between the Vice-Chancellor of Hubei University and
Prof. A.K.M. Azharul Islam (Vice-Chancellor of International Islamic
University Chittagong) on MOU and other matters of mutual interests.
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Exchange of signed MOU between the two Vice-Chancellors.

Japan

AT LFERM
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Center for Crystal Scieoce and Techanlogy

Prof. Azharul Islam along with Prof. M N Islam and Dr. F N Islam are
seen with Prof. I Tanaka in front of the Center for Crystal Science &
Technology of Yamanashi University in 2007. Dr. AT M N Islam of the
Centre is also seen in the picture (2007).
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31 10:08

Prof. Azharul Islam along with Prof. M N Islam and Dr. A
T M N Islam are seen with Prof. I Tanaka, Dr. Watawuchi
and Dr. N Kumada near the Center for Crystal Science &
Technology of Yamanashi University.

Near Yamanashi mountain adjacent to the city. Yamanashi is a
city 100 km west of Tokyo, literally meaning mountain pear.
L-R: Prof. A. Islam, Agib (Prof M N Islam’s son), Prof. M N Islam

& Prof. F N Islam.
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Beside the MAGLEV train line in Yamanashi. (2007). L-R: Prof. M N
Islam, Prof. A K M A Islam and Aqib.

Below: MAGLEV model housing.
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Thailand

Asian Institute of Technology (Thailand) Visit (Feb 27, 2004)

Prof. Dr. A.K.M. Azharul Islam (below left), Vice-Chancellor of
International Islamic University Chittagong (IIUC) of Bangladesh visited
AIT.

Prof. Jean-Louis Armand, AIT President greeting Prof. A.K.M. Azharul
Islam in his office. Below: Formal discussion about MOU started. Seen
also in the picture are Prof. K M Ahmed and Kyaw Soe Hlaing.
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During his visit Prof. Islam met (above from left) Dr. Kazi M. Ahmed,
Associate Professor, Telecommunications FoS, SAT; Prof. Mario T.
Tabucanon, Provost; Prof. Jean-Louis Armand, AIT President and Mr.
Kyaw Soe Hlaing, Alumni Relations Officer.

He also met Prof. Huynh Ngoc Phien, Dean SAT and Dr. Nazrul Islam,
Acting Dean SOM. The visit is aimed to explore and discuss collaboration
between AIT and IIUC. The possibility of sending qualified
students/young staff members of IIUC to AIT for Master's and Doctoral
Degree Programs at SAT and SOM and possibility of exploring 12 Credits
AIT Fellowships for qualified candidates were discussed. It was
suggested that further discussions be made for potential MoU between
AIT and IIUC.

AUPF 2006 - Hosted at Bangkok University

THE ASIAN UNIVERSIT© PRESIDENTS

NgVEI 1BL

Group Photo: Participating Vice-Chancellors at ‘The Asian University
Presidents Forum 2006’ (Nov 16-18) at Bangkok University. Prof.
Azharul Islam is in fron row (sitting 6™ from left).
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(Top and below) Vice-Chancellor of Bangkok University is showing
Prof. Azharul Islam around the University.
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Bangladesh
HONOUR OF RECEIVING
\SES 0 AWAFD 2001

Reception to Prof. A K M Azharul Islam on his winning ISESCO
Award in 2001. Prof. Shamsher Ali is the Chief Guest at the
function. Prof. Shamsunnahar Islam is also seen in the middle.
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Chaiman, Deparmens,-{RQysks
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Prof. A K M Azharul Islam (VC, IIUC) is the Chief Guest at the Annual
Award and Cultural Program in the Department of Physics (RU). L-R:
Prof. S Bhattacharjee (Chairman), Prof Islam, Prof. S N Islam and
Student-representative.

State Education Minister Mr. Ehsanul Hug Milon is having a discussion
with the Vice-Chancellor Prof. A K M Azharul Islam during a visit to
ITUC.
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Golden Jubilee of Physics Department (2008 RU) in Pictures

SRR ITe e - -
DX 4

GOLDEN JUBILEE CELEBRATION i
Inauguration

Pepartment of Phy

,‘ . —-— o

Gate of Physics Department (RU) decorated for the Golden Jubilee
Celebration.
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) DEN JUBILEE CELEBRATION

16-17 October, 2008

Rally

Venue : Department of physics (16 Oct: 08at9:15am)
. Denrfmem of Physics, Rajshahi University

Prof. S A Chowdhury (with Prof. Azharul Islam, Prof. Aminul Islam,
Prof. Shafiqul Islam, Mr. Nurul Islam & others) in the Kazi Nazrul
Islam Auditorium) during GJ function of Physics Department (2008).
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Prof. A K M Azharul Islam is delivering his speech (as Convener of
the Organizing Committee of the Golden Jubilee) at the Kazi
Nazrul Islam Auditorium (2008).

Below: Golden Jubilee Guest-of-Honour Prof. S M Qaim from
Germany is presented with a Crest.
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Minister of Aviation Mr. Mir Nasir in the ‘Job Fair’ organized by IIUC in
Chittagong in 2004.

W
o

VC Prof. A K M Azharul Islam is leading and accompanying the Hon'ble
Chancellor Prof. Dr. Iajddin Ahmed during the Convocation Procession
(2" Convocation in 2005). On way the Chancellor is seen talking to his
former teacher at DU Prof. K A Latif.
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IIUC’s 3™ Convocation at the Bangladesh-China Friendship
Conference Centre (Dhaka) in 2007- during National Anthem.

|

i

Prof. A K M Azharul Islam (VC of IIUC) speaking in the 3™ IIUC
Convocation (2007).
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The Hon’ble Chancellor is awarding the Gold Medal to a graduate
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Vice-Chancellor Prof. A K M Azharul Islam was the Chief Guest at the 4™
Anniversary of the Department of Law and the farewell Ceremony of the
first batch arranged in the Female Campus (19 Jan 2012). The students
also arranged a food festival. The Vice-Chancellor is seen to visit their
food stalls.

Late Prof. Jamal Nazrul Islam is remembered at CU by the Vice-
Chancellor of CU. Prof. Azharul Islam is seen on the Dias along with
other guests.

https://dailyasianage.com/news/52002/dr-jamal-nazrul-islam-
remembered-at-cu Date Published: 17 March 2017



https://dailyasianage.com/news/52002/dr-jamal-nazrul-islam-remembered-at-cu
https://dailyasianage.com/news/52002/dr-jamal-nazrul-islam-remembered-at-cu
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Chittagong University organized a daylong international conference in
observance of fourth death anniversary of famous scientist and founder of
Physical Science Research Centre Prof Dr Jamal Nazrul Islam on 16 March
2017.

Vice-chancellor Prof Dr Ifthekhar Uddin Chowdhury was present at the
program as chief guest while Pro-VC Prof Dr Shirin Akhter, Dean of Science
Faculty Prof Dr Mohammad Shafiul Alam, Director of Physical Science
Research Centre of Chittagong University Prof Dr M A Mansur Chowdhury,
and Suriya Islam, the wife of Jamal Nazrul Islam were present at the
program as special guests. Prof Azharul Islam spoke on the occasion as an
invited guest.
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Prof. A K M Azharul Islam is with the Education Minister Mr. N Islam
Nahid during the latter’s visit to IIUC in its 4" Convocation (2018).

Below: Prof. Azharul Islam is with the other guests for the Convocation.
L-R: Prof. Sikander Khan (VC, East Delta University), Mr. Al Sayed Ali
Bin Al Sayed Abdur Rahman Al Hashmi (Minister, Ministry of Presidential
Affairs; Advisor of Justice and Religious Affairs, UAE), Prof. Azharul
Islam, Prof. A Mannan (UGC Chairman), Mr. Nurul Islam Nahid
(Education Minister).
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The Chinese Ambassador Mr. Li Jun posed with the Vice-Chancellor Prof.
A K M Azharul Islam in Chittagong at a ceremony to formally open
Chinese Language Course in IIUC.

AII'. .l : MrA. .. .i ,.'lun
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The Chinese Ambassador Mr. Li Jun is presented with a Crest by the
Vice-Chancellor Prof. A K M Azharul Islam in Chittagong during a
ceremony to open Chinese Language Course in IIUC.
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Prof. A K M Azharul Islam is presenting a Crest to the visiting Vice-
Charman of IUCT Dr. Abdullah Bin Abdul Aziz Al-Mosleh at the Biennial
Conference held in a hotel in Chittagong (2003).

Signing of MOU between International Islamic University Chittagong and
the University Science Malaysia (2014).
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MOU signed between Trishakti University (Indonesia) and
International Islamic Unversity Chittagong.

Barrister Moudud Ahmed (Law Minister) speaking at the Seminar
‘Islamic Law’ organized by IIUC and World Assembly of Muslim Youths
at Dhaka (2004).



Tour de CMP - Ode to a Physicist 317

it bl i ) el 3 et 61 bt Bk
o~ i | [N

) s g U g yuian - (g piil) panl ol sanl Lo SLE N IShay ooy oS U g paias Bolaus oL3
3 "-“').g.a..u.l" ru_)LuMFM@M‘MLY‘%L&UO}L)J‘)HJL_HQJHQ
P\J\,ﬂl,eﬁmuwuubhml;wl_-.ll‘.L...sl,uLdSan_ug»w)l_xJ,_s_.
(o dadn i) mhﬂmu‘ll,uwldu‘llﬁdu‘u;uutw, Laslall il

Prof. A K M Azharul Islam and the Kuwait Ambassador pose for a group
photo at ITIUC (3 December 2013).
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Mr. Ahmed Ibraheem Al-Dahiri, Kuwait Ambassador to Bangladesh
visits International Islamic University Chittagong. Vice-Chancellor
Prof. A K M Azharul Islam welcomes him wth the presentation of a
Crest (3 December 2013).
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Mr. Mustafa Zaman Abbasi (reputed Cultural personality and researcher
of Bangladesh) is honoured with a Crest by the Vice-Chancellor Prof. A
K M Azharul Islam at the Prize giving Ceremony (23 Jan 2013) at IIUC
Auditorium during a 15-day Cultural Festival in IIUC Campus.

i nﬁﬁf«?ﬁa
Fai| g&m

m&ﬁdﬁ—maﬂ’(

TSGR e 3
NI G mﬁ'ﬁr j

™ Fels] A

A\ E)

Prof. A K M Azharul Islam is greeted with a bouquet from the Organizer
(Anjuman Mufidul Islam).
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Top: Former Dy. Speaker KSA Prof. Dr. Abdullah Omar
Nasseef (Chairman, IUCT) is giving a speech at IIUC.

On the Top right: Education Minister Dr. M Omar Faruk is seen
with the VC Prof. Islam at a function at King of Chittagong
before dinner.

Left: Prof. Islam is talking before freshers at Physics
Department (RU).

Below: Prof. Islam is seen giving a talk on ‘Science &
Technologies of Cuprates in Relation to Semiconductors’ at the
International Workshop (1998) at Rajshahi University.
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Education Minister Dr. Osman Farug addressing (wndullun laying ceremony of HUC auditorium
Kumira. VC of the university Dr. AKM Azharul Islam is also seen” ~ —OBSERVER

Bismillshhie Rahmanir Rahim

ey |NTERNATIONAI. ISLAMIC UNIVERSITY CHIT
Dhaka Gampus

E"RA O\Bntaticy Spring - 20

Date: ‘< uary 18, 2008
nue: B ., Pacifie Sonargaon
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Vice-Chancellor Prof. A K M Azharul Islam at the EMBA Orientation
Program of Dhaka Campus of IIUC in Hotel Sonargaon (28 Jan, 2008).
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Bismiliahhir Rahmanir Rahim

' MBA Orientation, Summer 2003

Date : May 18 20038
Venue : The Pan Pacific Sonargaon Hotel

cnief guest - Professor Dr. A.K.M. Azharul lslam

Vice-Chancellor, International isiamic University Chittagong
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Prof. A K M Azharul Islam (VC, IIUC) inaugurating the National
Seminar on English Language & Literature at IIUC (29 Dec 2012).
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Photo by New Nation

Vice-Chancellor of International Islamic University Chittagong (IIUC)
Prof. Dr. AKM Azharul Islam inaugurated IIUC Tech Festival 2014 as
Chief Guest at the permanent Campus in Kumira.
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Prof Dr A K M Azharul Islam, VC, International Islami University,
Chittagong(IIUC) speaking at a discussion meeting as Chief Guest on
the occasion of the Victory Day (2016) at the permanent campus in
Kumira - Photo by The Daily New Nation.
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Function arranged to welcome IIUC foreign students with IDB
Scholarship - 2017. Vice-Chancellor Prof. Dr. A K M Azharul Islam,
present as Chief Guest, said that IIUC achieved the confidence and trust
in home and abroad by teaching morality and using modern technology
for the students. Foreign Students came to this University for study
from a long distance because the environment is suitable for their
study.

Prof. A K M Azharul Islam is discussing about IIUC in a meeting with the
UGC Chairman Prof. A Mannan where all the Members of UGC are
present (23 Nov 2015).
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Orlcnta on
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VC Prof. A K M Azharul Islam is giving the Entrepreneurship Award

to Mr. Shamsul Islam FCA during the Orientation of MBA & MBM
Freshers (Summer 2017).

Pudeser Dr AKM. Azharul Islam Honorable Vice-Chane

% Mobammed Humayun Kabir \s«.
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IIUC VC Prof. Dr. A.K.M Azharul Islam is handing over the Crest and
Entreprenaurship Award to Mr. Nasir Uddin Ahmed Chowdhury (first
Vice-President of BGMEA).

IIUC Vice Chancellor Prof. A K M Azharul Islam speaks at a seminar
titled ‘Islam and International Humanitarian Law’ at the university
auditorium on 19 January 2017 - daily sun photo by Staff
Correspondent.
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-

Prof. A K M Azharul Islam is speaking before MBA freshers (Spring
2016) at Hotel Agrabad, Chittagong.
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Mr. M A Mannan MP (State Minister for Finance & Planning) is giving the
inaugural talk at the 7™ International Conference at IIUC Campus.



Tour de CMP - Ode to a Physicist 327

Prof. A K M Azharul Islam (VC, IIUC) is presenting the Entrepreneurship
Award and Crest to Mr. Aameir Alihossain, MD, BSRM Group of
Companies during MBA & MBM (Spring Trimester 2015) Freshers’
reception held in Hotel Agrabad, Chittagong.
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Prof. A K M Azharul Islam (VC, IIUC) is handing over Award and Crest to

Mr. Mahbubul Alam, President, Chitagong Chamber of Commerce &
Industries in Hotel Agrabad during a reception(2017).
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Vice-Chancellor Prof. A K M Azharul Islam inaugurates the Tree
plantation program at IIUC on the World Environment Day (2017).

CCC Mayor AJM Nasir Uddin along with others cuts a ribbon to
inaugurate the two-day ‘Career Fest Chittagong-2016" at GEC
Convention Centre (GEC Circle) in Chittagong. Prof Dr A K M Azharul
Islam Vice-Chancellor of International Islamic University Chittagong,
and Dr Farid A. Sobhani, Chairman of BSHRM, Chittagong were present
as the special guests. Sun photo.



Tour de CMP - Ode to a Physicist 329

: Prof. Dr. A KM Azharul Islam
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EEE Club of IIUC organized Cricket Tournament & Indoor games-2012.
Vice Chancellor Prof. A K M Azharul Islam is inaugurating the event.
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Prof. A K M Azharul Islam (VC, IIUC) is handing over Entrepreneurship
Award and Crest to Mr. Md. Shamsul Islam FCA during the MBA & MBM
Orientation (Summer 2017) Program.
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Vice-Chancellor speaking at the reception for the Football Team for
earning Championship at the CGSK Inter-Univ. Tournament (2017).

VC (IIUC) speaking at the colloquium arranged for 20 PhD (teachers) of
IIUC. Former VC of Chittagong University is on his right.
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Prof. M D Hossain (Pro VC, IIUC) invited Prof. Azharul Islam to Tea on
the top of a hill inside Cantonment in 2017.

Prof. Dr. AKM Azharul Islam, VC, international Islamic University
Chittagong (IIUC) attended as Chief Guest at a discussion meeting
arranged by IIUC on the occasion of Independence Day. Pro- VC Prof Dr
Mohammed DelwarvHossain presided over the meeting
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Vice-Chancellor Prof. A K M Azharul Islam is speaking at a function
organized at IIUC Auditorium to celebrate the Victory Day (2016).

Concluding sesson of the two-day long Education Development Seminar
for IDB Scholarship Hoders (foreign students from different universities
& medical colleges of Bangladesh). P rof. A K M Azharul Islam (VC,
ITUC) was the Chief Guest.
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Bangladesh Academy of Science Divisional Science Olympiad-2018
organized by at IIUC in its campus (12 January, 2018).

Prof. A K M Azharul Islam is speaking at the Inauguration Ceremony of
10" “International Conference on Innovation in Science & Engineering’
(ICISET 2017) at IIUC Auditorium. The Chief Guest Prof. Jamilur Reza
Chowdhury is present on the Dias.
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Vice-Chancellor Prof. A K M Azharul Islam is honouring the Chief Guest
Prof. Jamilur Reza Chowdhury with a Crest at the Inauguration
Ceremony of 10" ‘International Conference on Innovation in Science &
Engineering’ (ICISET 2017) at IIUC Auditorium.

P A A

Prof. A K M Azharul Islam is seen with the Chief Guest UGC Chairman
Prof A Mannan along with the former Cabinet Secretary, Vice-
Chancellor, Pro-VC, Trust Vice Chairman, Chairman (Finance
Committee), Trust Treasurer, Dean of the Faculty of Shariah in the
Inauguration Ceremony of the 11% ‘International Conference on World
peace and Security — Role of Islam’ at IIUC Auditorium (2017).
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Some of the Foreign Guests and the Chief Guest Professor Dr. Saiful
Islam, Vice-Chancellor of BUET (seen with Prof. A K M Azharul Islam)
arrived at the gate of the IIUC Auditorium to attend the 12%
International Conference on Innovation in Science & Engineering.
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4

Prof. Islam receiving a Crest from the Session Chairman Prof. M
Kaykobad after the talk.

Prof. A K M Azharul Islam delivering concluding speech in the Closing
Ceremony of ICISET-2018 (28 December 2018).
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Prof. A K M Azharul Islam is handing over best paper awards to the
winners in the Closing Ceremony of ICISET-2018 (28 December 2018).

Hotel Radisson Blu (23 September 2018): Prof. A K M Azharul Islam is
waiting to receive his Bangladesh Education Leadership Award
‘Professor Emeritus Award’. On his extreme left is Professor Nazmul
Ahsan Kalimullah, Vice-Chancellor, Begum Rokeya University, Rangpur.
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10 TV, Radio and Media

Prof. A K M Azharul Islam used to take part in Radio programs along
with university students on topics of science and current interests.
Further he was interviewed on several occasions by TV, Radio and news
media.

The following pages are records of some of the available News, Press
Release, Interviews and reporting as some other information and
materials are missing:

1. Several talks involving Hover Craft, Biogas, Nuclear Power,
Chernobyl Nuclear Disaster etc during 1980-1995.

2. Several discussions with participating students on several subjects

on contemporary science.

nTv Interview: 30 min. at Dhaka (June 2005).

Chittagong: Interviews by Radio Chittagong (2002-2007).

Interviews with several daily Newspapers, and Monthy Patrika.

Chatgaon Digest (special Issue) July-August 2015: Biswamaner

Shikhsha O Biswabiddaloy”.

7. Interview in “Biswabiddaloya Campus” in its special issue on IIUC
(September 2003).

8. Book evaluation by Foreign Press and Consortium of Indian
Defence Websites.

9. INASP (UK based) evaluation about Prof. Islam’s work (INASP
Annual Review 2009).

10.Press Release in Japan about research discovery by Japanese &
researchers of Rajshahi University (Release date: 03.03.2018).
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Prof. A K M Azharul Islam is interviewed by NTV for 30 minutes
broadcast. The title of the program is ‘Smritir Janalay’ (5 June, 2005)
and is based on the life and works of Prof. Islam.
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* Imperial College of Science &
Technology, London: 1972-1973.

* The University of Reading (UK.) as a
Royal Society Fellow: 1987,

*+ Jawaharlal Nehru Centre for Advanced
Research, Bangalore: 1996.

* The University of Cambridge: (brief
period) 1999,
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* Short visit to Yamanashl University
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1HUC VC gets
Research
Award-2016

Chittagong Bureau

Vice Chancellor of Internatlonal Islami
UnlversnY Chittagong Prof. D

Azharul Islam obtains Unlted Grou

Research Award-2016' for his researc

in Highter Impact Factor on Physics .

Prof. "Dr. AKM Azharul Islam is
expected to receive the Award
alongwith cash money of Tk.1 lakh
from the Education Minister Nurul
Islam Nahid on April 22 next in a
formal ceremone{] Earlier he also
received  the GC award from
Education Minister as a high profile
writer . Mentionable that Prof. Dr.
AKM  Azharul Islam  achieved
International Isesco Science Award in
2001 for his extra ordinary research in
other subjects.

ITUC orientation on LLM

Tour de CMP - Ode to a Physicist

He is the first Bangladeshl who attalns
this type of international award. In
1997, 'he has also been awarded
with UGC Award-97 for his research
work. In 2008, he got Bangladesh
Academy of Science Gold ~Medal
Award " from the President of
Bangladesh and obtained Atlanta
International CSE award from US
Science Editors Council

347

in 2010 as Editor of Academic Research
Journal. Dr.AKM Azharul Islam hails from
Sariakandi upazila of Bogra district
He passed the Matriculation Exam from
erstwhile East  Pakistan  Secondary
Education Board, Dhaka with merit list in
1961 and HSC Science) from Rajshahi
Govt College in 1963. Mentionable that
Dr. Azharul Islam occupied first class first
in BSc(Hons) and MSc (Physics) from
Rajshahi University in 1966 & 1967,
resepectively. He™ also obtained DIC
degree from London Imperial Colle; e of
Science & Technologbln 1969 and
degree from London University in 1972
Prof. Azharul Islam joined Rajshahi
Unlver5|8y as Lecturer in Physics Dept. in
Jan 1968 and promoted as Professor in
also _ discharged  the
responsmllmes as Dean of Science
Faculty, Departmental Chairman, Senate
member, Academic Council Member in
that unlversny Besides, Prof. Islam
rendered responsility as member of the
different higher committees of Dhaka
University, = Chittagong  Universtiy,
Jahangirnagar ~ University,  Sylhet
Science & Technology university and
Kushtia Islsmi university.

Course held

Chittagong Bureau

Vice chancellor of International Islamic
University of Chittagong Prof. Dr. AKM
Azharul Islam emphasized the need of
moral education of the lawyers so that the
justice will be establilshed in the society.
The skillness of a lawyer is most ial

He disclosed it while addressing the
orientation  program of new comers in
18th batch of LLM course at Hotel Lords Inn
auditorium  yesterday as chief guest,
Coordinator of Law facullv Prof. Morshed

d Khan
Chau'man of the {manm cm'nmlttae of HUC
Prof. Ah Col.

towards his professional success,
He further said 2 Iawyer may establish
i facts and

of the incid F

Md.Kashem PSC (Rtd) were presem init as
special guests. Among  others, senior
teacher of LawDeptt Prof. Badiur Rahman,

=g

and cross inations before

Kazi Asharaful Hoque also addressed the
i Coordi of Law Masters

the court ,

He also said Lawyers have bright scopes
to serve in the i

course Aktarul Alam chowdhury, Anjuman
Ara delivered address of welcome on the
ion. Teacher of the Law deptt Md.

and law profession is very mpcctahlc
profession across the world,

Prof Dr. AKM Azharul Islam, VC, International Islamic University of Chittagong
of new

Nasiruddin conducted the orientation
programs, sources said,

in 18th batch of LIM course

at Hotel [nrdn Inn auditorium as Chief Guest yesterday.

® NN photo



http://thedailynewnation.com/

348 Tour de CMP - Ode to a Physicist

Discovery of a Perovskite-type oxide
superconductor with a new ordered structure
Visit Spring.8 Press Release:
http://www.spring8.or.jp/en/news publications/press release/2014/140303/
Visit Tokyo Tech News:

http://www.titech.ac.jp/english/news/2014/028837.html
SPring-8

The World’s largest third-generation Synchroton radiation
facility

PRESS RELEASE
Release Date: 03 Mar, 2014
Superconducting double perovskite bismuth oxide
(Na0.25K0.45)(Ba1.00)3(Bi1.00)4012 prepared by a low-temperature
hydrothermal reaction (Press Release)
University of Yamanashi
Hiroshima University
Tokyo Institute of Technology
Topic
e A new superconducting double perovskite bismuth

oxide, (Nao_25K0,45)(Bal_oo)3(Bi1_oo)4o12, was discovered.

o This is the first example of an A-site ordered double perovskite structure with
superconductive properties.

e This discovery provides a guiding principle for the exploration of new high-
temperature superconductors, and an increased understanding of the mechanisms
of superconductivity.

Research groups lead by Profs. Kumada and Tanaka (University of Yamanashi), Prof.

Kuroiwa (Hiroshima University), Prof. Azuma (Tokyo Institute of Technology), and

Prof. A.K.M.A. Islam Rajshahi Universit Bangladesh discovered a new

superconductive bismuth oxide, (Nag.>5Ko.45)(Ba;.00)3(Bi1.00)4012-

The structure of this material is an A-site ordered double perovskite”, in which barium, sodium,
and potassium occupy sites in an ordered way. This finding provides a guiding principle for
exploring new high-temperature superconductors and understanding the mechanisms of
superconductivity.

The achievements of this research were published online in the German scientific journal
Angewandte Chemie International Edition on 26 February 2014.

Publication:
"Superconducting double perovskite bismuth oxide (Nag.»5Ko.45)(Bas.00)3(Bii.00)4012_prepared by a
low-temperature hydrothermal reaction”

Mirza H. K. Rubel, Akira Miura, Takahiro Takei, Nobuhiro Kumada, M. Mozahar Ali,
Masanori Nagao, Satoshi Watauchi, Isao Tanaka, Kengo Oka, Masaki Azuma,



http://www.spring8.or.jp/en/news_publications/press_release/2014/140303/
http://www.titech.ac.jp/english/news/
http://www.titech.ac.jp/english/news/2014/028837.html
http://www.spring8.or.jp/en/news_publications/press_release/2014/140303/#term1
http://dx.doi.org/10.1002/anie.201400607
http://dx.doi.org/10.1002/anie.201400607
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Eisuke Magome, Chikako Moriyoshi, Yoshihiro Kuroiwa, A. K. M. Azharul Islam
Angewandte Chemie International Edition, Published Online 26 February 2014.

Although the superconductor® is an important functional material for maglev
propulsion systems and MRI techniques, it requires a considerable amount of
energy for cooling, which is essential for the occurrence of the superconductivity
phenomenon. Many types of superconductive materials have been developed to
overcome the cooling requirement, including Cu-based, Bi-based, and Fe-based
superconductors. Moreover, the superconductive mechanism in high-temperature
superconductive materials is an important but unsolved scientific problem.

This new bismuth oxide material was synthesized via a hydrothermal method®,
which has been used for the syntheses of quartz, nanoparticles, and ceramics. The
material formed a perovskite-type structure consisting of sodium, potassium,
barium, bismuth, and oxygen, and its superconducting transition was confirmed at
27 K. Zero resistivity” was confirmed in the pressed pellet form. Electron
diffraction and synchrotron X-ray diffraction® analyses revealed that the material
did not have a commonly reported simple perovskite structure, but it exhibited an
A-site ordered double perovskite structure with a longer range ordering. In this
structure, the A site in ABOs perovskite oxide splits into two A sites, which K/Na
and Ba respectively occupy. Recently, A-site ordered double perovskite structures
have attracted much attention for their potential applications as various functional
materials for magnetoresistance® and negative thermal expansion!”’, and our
research represents the first example of a double perovskite oxide with
superconductive properties. The other advantages of this material are that the
material can be synthesized at lower temperatures, and it consists of less toxic
elements.

Although the superconducting transition temperature of this material is still
relatively low, we expect that adjustments in the structure and composition will
result in an increase in the transition temperature. This finding also allows us to
further explore the relationship between superconductivity and long-range
ordering, and provides a new guideline for exploring high-temperature
superconductors.

¥ H=10Ce

X

0 E . Assite ordered double perovskite structure
Termparatura (K) —s

Fig. 1 Magnetization curve of the Fig. 2 Crystallographic scheme of simple
new double perovskite bismuth perovskite and A-site ordered double
Oxide superconductor having a perovskite structures. temperature of 27 K.
transition
While simple perovskite structures have one type of A site in the ABO3 structure,
an A-site ordered double perovskite structure has two types of A sites (A" and A”),
which provide twice the ordering range. In the newly synthesized superconductor,
Na/K and Ba occupy the A’ and A” sites, respectively.<<Glossary>>

1 Perovskite Structure

A common crystallographic structure of oxides, formulated as ABO;. An A-site
ordered structure, as discovered in this research, has two kinds of A sites and is
formulated as A’A"’3B4015.

2 Superconductivity



http://www.spring8.or.jp/en/news_publications/press_release/2014/140303/#term2
http://www.spring8.or.jp/en/news_publications/press_release/2014/140303/#term3
http://www.spring8.or.jp/en/news_publications/press_release/2014/140303/#term4
http://www.spring8.or.jp/en/news_publications/press_release/2014/140303/#term5
http://www.spring8.or.jp/en/news_publications/press_release/2014/140303/#term6
http://www.spring8.or.jp/en/news_publications/press_release/2014/140303/#term7
http://www.spring8.or.jp/en/news_publications/press_release/2014/140303/#back1
http://www.spring8.or.jp/en/news_publications/press_release/2014/140303/#back2
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Zero resistivity below a critical temperature, T.. Extensive research has been
performed not only to investigate the basic science, but also to develop many
applications of superconductivity.

3 Hydrothermal synthesis

A synthesis method under high-pressure water, which has been used for the
synthesis of quartz crystals, nanoparticles, and ceramic powders.

Book Evaluation by Foreign Press and Consortium
of Indian Defence Websites

Saturday, March 29, 2008

Bedevilled World by Prof. Azharul Islam released

BEDEVILLED
WORLD

Bedevilled World
By Prof. Azharul Islam, ISBN:
8188869260
Date of Publication: March 2008

= 326 pages, tables, figures
AZHARUL 1SLAM Price: Rs 845 (India), US$ 45 (Elsewhere)
] Published by: Global Media Publications

By Khabrein.info Correspondent,

New Delhi, March 29 2008: Global Media Publications, a leading
New Delhi-based publishing house Saturday released an important
book on America’s war on terror titled, Bedevilled World. The book
discusses as to how America has tried to defame Islam in the garb
of terrorism and has used it as a pretext to target Muslim nations in
Asia and Africa.

The author Prof. Azharul Islam, a former Vice Chancellor of the
International Islamic University, Rajshahi, Bangladesh says that
Islam has been accused for every evil, every incident of terrorism,
every action of some splinter groups in remote corners of the world.
Islam has been portrayed as a savage religion, bent upon
destroying world.

He says that this unjust portrayal of Islam (a Divine Religion) is in
sharp contrast to Christian groups responsible for atrocities or
terrorist attacks throughout the century up to the present time. For
these Christianity is hardly named or blamed in world media.
Basque separatists, IRA, Ku Klux Klan, other terrorists groups or


http://www.spring8.or.jp/en/news_publications/press_release/2014/140303/#back3
http://muslimindians.blogspot.com/2008/03/bedevilled-world-by-prof-azharul-islam.html
http://bp2.blogger.com/_3pImAnYQn08/R-6Q7nB4hRI/AAAAAAAAABk/mP3Hp1g6aFw/s1600-h/bedevilkhabrei.gif
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individuals including Oklahoma city bomber 27-year old Timothy
James McVeigh (168 were killed on 19 April, 1995) in countries like
Britain, Germany, Lebanaon, North or South America or elsewhere
in the world are never called Christian terrorists and Christianity is
never blamed for their actions. President Bush’s so-called multi-
billion dollar ‘war on terror’ in the last few years has failed to
contain terrorism.

The author suggests that the so-called ‘war on terror’ should have
been fought alongside the ‘war on global injustice’. Something
about redressing global injustice, Muslim plight, bigotry, attack on
Islam should be addressed genuinely. One should clearly
understand that ‘fault’ does not entirely rest on a group or a smaller
country but on the most powerful nation and the colonial powers for
their imperialistic behaviour. A manifesto that seeks to enforce
‘Western hegemony and cultural imperialism’ through an archaic
policy of ‘divide and rule’ is probably hard to win friends, though it
is sure to create more enemies.

The author says that the world has a good example in Bangladesh
where the government has fought openly against terrorist activities
of some fringe Muslim organizations. He says that the Bangladeshi
government was able to destroy terrorist infrastructure in the
country due to some wonderful actions taken by it and by taking
the general population in confidence against the terrorist elements.
Name of the Book: Bedevilled WorldBy Prof. Azharul Islam, ISBN:
8188869260Date of Publication: March 2008 326 pages, tables, figures
Price: Rs 845 (India), US$ 45 (Elsewhere) Published by : Global Media
Publications

Order the Book:

http://www.gmpublications.com/product info.php?products id=25640
Global Media Publications J-51-A, 1st Floor, AFE, Jamia Nagar, Okhla, New
Delhi-110025 IndiaTel: 91-11-55666830, 9818327757

E-mail: info@gmpublications.com
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Bedevilled World By Azharul Islam Global Media, Rs 845

International politics tends to confuse so amazingly that the truth may
not be able to come out for a long, long time. During World War II, it
was the propaganda of anti-Semitism that the world had to endure. The
Jews were at the receiving end then. Now, every morning people are
served anti-Muslim rhetoric on their breakfast table by the all-
powerful Western media working in tandem with their
governments. Bedevilled World tries to make the reader
conscious of this tormented world and its bleak present. But the
book shows optimism about a better future, provided justice can be
made available to all.

Since the twin towers tumbled down on that fateful day on September
11, 2001, the world has never been the same. But the tragedy did not
end there; rather, it was the beginning of the end for the trust that had
developed between the two great religions in the last century. The
American government’s lack of foresight added to the mistrust.
The Muslims were branded terrorists and their religion maligned
for the actions of some misguided youths. Expectedly, the larger
Muslim community felt hurt and bewildered by this.

A number of books have been written all over the world to counter the
false and malicious propaganda against Muslims. Bedevilled World is
one such that has taken up the responsibility of trying to set
right the wrong notions being spread about the peace-loving
people of Islam. The book tries to find out the root cause of
terrorism and violence in the world. It dwells on the new policy
of post-colonial colonialism that the United States of America is
surreptitiously spreading throughout the world. It is also about
Muslim nations and Islam, and tries to understand how global
peace can be achieved in this time of unrest.

Azharul Islam, author and former vice chancellor of the
International Islamic University in Rajshahi, Bangladesh, goes
back in time to locate the source of antagonism in the colonial
past. He also discusses America’s open support of the eviction of the
Palestinians from the land of their birth by the Zionists for the creation
of what is Israel today. The author considers this the primary
cause for the continuation of violence in the Middle East. If the
American administration goes on helping Israel achieve their objective
of a Greater Israel by denying Palestinians access to their homeland,
successive Arab generations would never be able to forget the loss of
their motherland.
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Apart from the turbulent Middle East, the book also takes into account
the existence of global terrorism in different parts of the world,
including India. The author points to the ugly faces of the
terrorism practised by people of other religions. Basque
separatists, the Irish Republican Army, the Ku Klux Klan and
many other groups have terrorized Europe and America during
the last century but they are not called ‘Christian terrorists’. In
fact terrorism has nothing to do with religion. ‘Islamic terrorist’ is a
misnomer, the author thinks, for in Islam it is forbidden to take
innocent lives. “"Truth should be separated from propaganda,” he
says, “and the media can play a positive role in this matter.”

Azharul Islam quotes from different sources to establish that, till date,
the Americans have killed more than 24,000 civilians in Afghanistan and
more than 100,000 in Iraq. Both countries have been reduced to ruins
because of the continuous bombing by the greatest military power of
the world. A UN report speaks of 40,000 Iragi deaths a year. The man
in charge of the US Central Command has accepted that they “don’t do
body counts” any more.

Out of the seven chapters in the book, three are devoted to
answering questions about the negative image of Islam. The
fundamentals of the religion, such as the meaning of jihad, the
position of women in Islam, and the Quran are explained.
Scholars may find a storehouse of information not only about the
Muslim religion but also topics of contemporary political interest. But the
printer’s devils play havoc in Bedevilled World and the book suffers from
inconsistencies of style and editing errors.

Bedevilled World ends with discussions about the future of not only
Muslims and Islam but also the entire human race. It advocates
solutions for the Palestinian and Iraqgi crises. America’s war on terror
should be followed by a war on global injustice that exists not only in
the Middle East but even in Africa and Asia, feels the author. SHAMS
AFIF SIDDIQI
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International Network INASP

for the Availability of Scientific Publications

Annual Review

2009
Case Studies

The INASP case studies examine the impact and methods behind our activities. The majol
have been written or contributed to by our stakeholders and represent the experiences a
initiatives of our country partners. There were nine case studies published in 2009. All

of our case studies are available on our websitee: www.inasp.info/publications

'r BanglaJOL and the JSR: My experience with the online system

Written by A.K.M.A. Islam. The Journal of Scientific Research (JSR) was

designed to bridgea gap as the first international, interdisciplinary journal

to operate from Bangladesh. Through Bangladesh Journals Online

(BanglaJOL) and the Open Journal System (0JS), JSR has seen | |
| substantial growth in international submissions and reviewers since its

| launch —resulting in an increase from one issue annually to three.

www.inasp.info/banglajol-and-the-jsr

Within one year of launching, the Journal’s popularity among national
and international scientists due to Prof Azharul Islam’s efforts rose in
such a way that it came nearto the top of all Bangladeshi journals some
of which are older and few are ~ 30-40 years in circulation (see
graphs).
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http://www.inasp.org.uk/

An Article by Prof Islam about his experience as Chief Editor of JSR was
published in the INASP News Letter. Relevant information and the
article are as follows:


http://www.inasp.org.uk/
http://www.inasp.info/publications
http://www.inasp.info/banglajol-and-the-jsr
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BanglaJOL and the Journal of s
Scientific Research Publication date

The Editor-in-Chief of Bangladesh's Journal of Scientific Research 1 January 2000
UsR) his exp in g with and the

Open Journals System (0)S).

Dowmload publication files

B banglajol_and _the jsr_1.pdf
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An editor's experience’s with the Online journal System Ak a
The Editor-in-Chief of Bangladesh’s journal of Scientific Research (JSR) describes his experience in working with Country
BanglajOL and the Open journals Systeemn (OfS). Sargladesh
Publication type
“ "As a physicist I have been an editorial board member of two Case study
national journals and reviewer of several national and
international journals. H , until recently, 1 had never

been associated with an online journal. My first experience

with this began in March 2008, when I was made the
Editor-in-Chief of the Journal of Scientific Research (JSR),
which was planned to launch in January 2009." 9
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BancLaJOL anp THE JSR
Experiences with the online joumal system
Or AR Azfhand (slam, 2009
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joumal o m
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Joumats Onine (BangiaJOL) and the Open Joumal

SubmissoNs and revIEwers SINce 5 \aunch - resuing in ang

untll recently, | had naver been
‘associatad Wil an online
joumal. My first axperienca
wiih this bagan In March 200E,
when | was mde the Edftorn-
CHief of the Joumal of Sdenttc
o Reseach [JSR), which was
A ' Scleiic o launan in
T planned Jaruary

The Iiea of Iaunching 3 joumal that wouid pubiish high
qualty SEENHNE Works was panted saler thal year

£uring 3 Science faculty mesting at Raishahi Universty. In
fact, at that time, o Infesmational joumal {aniine o pri)

WA an Irtaiscipinary charmcter,
0 e academic neade of Tie Intemational
trom The naw joumial aimed 1o B

this gap, bo be 3 bitge for the solentets from the sast
anvd the west and t=gome 3 forum for the dsseminaton
of Inoweoge.

Aftex the deision to kaunch a joumal, the kay chalinge
was 1 bulid 3 websis that would serve our purposss In
£ of managemEnt and publishing. Thmm:m
we became Jware of Bangadash JOUMas
ma-gmmmmmmpm
CppOTunity t0 ke Contol of MEir W arsa wnn
EangiaJOL. This enabies them i joad, a0t and update
thiir owm Infoemnation. Joining SangiaiOL redaved
ihe burtien of bulng and managing 3 webslte of our
owm. | Must thank [NASP and s Publishing SUppor 4,
partiCULary WS, Sioux CLITming, for heiping Us puoish
via Bangla oL

After we bagan our {oumal on the sysiem, we rEcelved
MUy £5% Of SUbwisSions onine fout of 3 fotal 145

In the first 3 monms). The rest came tFough &-mal

determines that | could hande e processing ob. 1 500n
leamed to us2 the system angely on my awe, alihough |
necashonally sought halp from Sioux when necessary.

Suddan growth In submisslons and tha volums
of work

Wi a month of JSR'S call for papess, e manuseipts
suomitted o JSR stanad o fow in. However, In

e second month, e submission rae inoreasead
dramaticaily foliowing the stant of anline SUDMISSoNs.
There Nas been a ngedse in the
geographical spread of the artides too, e, submissons
from dharse regions such & Afnca, Lalin Amesica,
France, USA, Japan, indla, Malaysia, Indonesla,
Pakistan, and Irag 5 well 35 Bangiadesh. inkaly

JER was launched with T2 Intention of pubilshing one
=5t annualy. Sut because of 3 substantial number of
submissions 2ach month it Nas besen decidad tha we
Would pubiish 3 oning SEUSS per volume with 1 pint
WL D2 YEFT,

This growth In subméssions has jed o an Increase In the
VOLITE O woek thit | have 1o handle personally (snoe
e I no edional ST axcat the cooasional assistnce
#0m e Tacutty) 2t various stages of the review process.
O fop of that | have o handie 3bout 35% of e e-mal
SUbTIEEI0NE Which e MOrs HMe-Consuming. Furher,
e accepled articles froen emal submissions have o be
ioaded oniine Aong with Telr metadata, The reectad
manuscripts were nat Inciudesd in the joumal siatistcs
diata Bl 1388 morn,

Online Reviewing

The avantage of the onine edfional systam s that the
uttidksciplinary reviewers from far and wite ars now
avalaia reiatvely easlly, which i5 contsdensd @ maor
constraint with e conventional editing system. At the
Beqinning of June we han 200 reviewsrs regisiered win
msﬁm.:maMm-aam;{mm.:mwj
af thes enlisiatt Feviswers are parsonal Comtacts or
Fecrufiad by me.
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One of the Imporant ks In the
nenfiey process s e sedection of
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reviewers, Al present |, a5 Edibor-
In-Chigf, gereraly chooss two
reviewers rom e reviewers
database on the JSR webstte (e
Edtorial Board members aiso help in
GLQIeEng names of revewers) for
eath manuscpt. The datahase of
reqisierad reviewess [somprised of
both extemal and Inbesmial reviawans],
enables us to obtain 3 bmad range of
opirions. The external reviewsrs come
from USA, UK, Canada, Australa,
Switzenand, Japan, Singapore, Korea,
Ireda, Pakistan, bran, and peopie from
diTerend universities and insitutions of
Bangladesh. Some of the reviewers ars
nod yet ragistenad with the system = hay have reviewsd
e-mal submissions. They wil, In the fuune, be Incuded
In the database and we have plans o Increase furiher e
number of reyiewars In arder 10 Improve e process.

“Blhlﬂtf, CrogsRef, DOI, and Indexing
Databazes

| knciw that the existng Bangiadeshi print jourmals tsoe
shoria0es of good qually submissons. Cften, funds are
als I short SLDOly BecaUES of high production costs.
Low visitility, Himeiiness and e quaity of reviess am
alse Issues faced with prnt foumais. in terms of visility,
eriing punlication Is 3 great benaft a5 reaers Resd ony
visit the website Fier than have 3 pubizher send he
print journal b melr ibrary or drecity;. Linking to and fom
atestracting and indeing fatabases, and citton irking
using Dighal Object ldentiflers (D0is) and CrossRet
are frus ImporEnt ways o Gke readers rellaby 1o e
Jounal's o goor.

Fro (b vary first ssue | have been assigning DO

10 each of our artides pubished in JSR. BangialoL s

raglsterad with CrossRed, enabing me 1o cxport meladaia
-faadatie descrpive | of an

orilne articka to CrossRef for alocaton of DOk, & Ten

automatcaly becomes “isiie' for linking by 3 fe ofher

USers Of the senice.

Furmemaore we use CrossRE! [INKs o add DiOis for
Bach of the chisd references of JSR afices efone
puniication. This cross-pudsher citaion Inking sysiem
alkows 3 resaancher o dick on 3 reference citsfion on one
pubishers platfomn and ink clrecty b e cfed cordent
on anomer. My suggestion (o the ediors k5 1o use hese
for Impeoved visiity

Fig. 1 shows the high rumber of ariice views over §
meathis for Vol 1(1). This |5 @ srong indication of high
vieibilfty, especialy for 3 new joumal over such a shor
pediod of time.
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Fig. 7 Visars per artice I JER Vol 107 Januan-duly 2009

' S T

Fubare Plans of JER: 2090 onwards

The ssecess of ISR Twough BangialOL has been very
and we hope 10 mainiain and Improve upon
Tis in e Ngure. Plans Include:

« Fistaining the oaine SubMISSioN SYEtEm and
QFacuEly phEsing out el Fedusng ourworkioad
drasizaly and making the JSR. sysiem more eMcent

= Training and tamilansation on OJS software
The lack of awareness and famillanty among
some auhiors and most reviewers regarding online
‘Bubmission, FEsUNMIESIoN and reviewing are key
chalenges.

« Ensuring wisiiity on major Intemet s2arh engnes
Srpagh databasss and indexes

+ Intrducing Hyord Open Azsass, In which FUthors of
‘acgepted artities pay moges! publiaton charge %
i3y the parial coet for M prinl verson.

+ [Bubng nEtwaTks 3D partnerships to create a higher
Uity Sustinatie oumal

I personaly fesl and envisage that BangaloL senvices

woud be crucial In supporting research and raksing e

ity of national and regona researe and INFeasng

5 vishily Bofh niationaly, regionally and Intemationally.

Afstonally, this would ofsr Srmer opportunRies for

regional and INtemations colaboration.

r ™

Dr AK M Aznan Isism, Finse CAT

For more Intmation on the Joumals Onkne projsd,
piease visl the webshe:
WAN Nas ool

" /
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Prof. Jamilur Reza Chowdhury was the Chief Guest at the 10%
International Conference on ‘Innovation in Science, Engineering- &
Technology 2017’ organized by IIUC at its Auditorium - Picture from TV

news.



