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The first issue of the PNS Newsletter in 2021 has generated much interest not only
among PNS Members but also in other academic circles. The Editors are grateful
to all those who have appreciated the Newsletter and shared valuable suggestions
for its further improvement. One of the reasons for appreciation was its timey
publication. The Society intends to keep it up at the same pace. However, it may
only be possible with the valuable support and cooperation of PNS Members. In the
last issue, there was only one S & T contribution from the Members. The Society
expects more input from Members as there are more than 900 Lifetime Members of
PNS, and about one-third of these are retired experienced scientists and engineers.
Many of them are renowned experts in their fields and they can write short articles
for the motivation and guidance of the young professionals. Similarly, the young
Members can also write about their innovative ideas, initiatives being taken or
achievements made during the course of their higher studies. The only submission
is that all such material should be in line with the mandate of PNS i.e. the promotion
of peaceful applications of nuclear science and technology and allied disciplines.

The vision of Pakistan Nuclear Society
(PNS) is to become a resource centre
for disseminating news and information
about peaceful applications of nuclear
science and technology in Pakistan and
a hub of promoting this cause worldwide along with international partners
for global environmental and economic
stability. The principal tools to be used for
this purpose would be PNS Website and
PNS Newsletter.

The calendar of PNS programmes and activities during July-Dec. 2021has been
finalized (Page-16). InshAllah, it will be followed to the maximum extent possible.

Contact Us

In this issue, a new section on ‘Obituary (PNS Members)’ has been added. In the
forthcoming issues, we intend to include ‘Letters to the Editors’ and ‘Opinion’
section to open up a dialogue on matters pertaining to PNS and national interest
at large.

Vision

Pakistan Nuclear Society
PAEC Rest House, Hanna Road
Sector G-8/3, Islamabad
URL: www.pns.org.pk
Email: council@pns.org.pk
Ph. Nos. (+92-51) 8895194/ 9262274
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Activities during the 2nd quarter
Webinar on the Future of Nuclear Power in Pakistan
In view of the usefulness of holding
webinars in current scenario of
pandemic situation, the second
webinar of the series was arranged
on 3rd April 2021. Two highly
experienced professionals, Syed
Yusuf Raza, Chief Engineer (R)/
former Member Power PAEC
and Engr. Hamid Akbar, Chief
Engineer(R) / former Director
General, Chashma Nuclear Power
Generating
Station
(CNPGS)
were the resource persons. These
professionals remained associated
with Pakistan’s nuclear power programme for more than 30
years and delivered illuminating presentations. However,
the third presentation could not be delivered due to certain
technical problems.
After the introductory remarks by President PNS Dr. Imtinan
Qureshi, Syed Yusuf Raza elaborated the overall status of
operational as well as the under-construction nuclear power
plants in the country. He mentioned that during last five years,
PAEC has increased its generating capacity by adding its
third and fourth units at Chashma. Recently, K-2 has started
commercial operation in April 2021 whereas K-3 is expected
to come into operation in 2022. This will take the share of
Nuclear power in Pakistan to 3530 MWe, representing around
10% of the total installed capacity. Moreover, contract for
installation of C-5 plant at Chashma will be finalized in near
future which will add another 1100 MW to the national grid.

Mr. Hamid Akbar presented a detailed overview of the factors
that must be taken into consideration for the nuclear newbuilt plants. He covered all aspects with respect to quality
challenges, nuclear supply chain, suspect items, contractor’s
and suppliers’ issues, regulatory requirements, procurement
and contracting strategies, production of sound forgings,
skilled workforce and the lessons learned.
This webinar was moderated by Dr. Shazia Fatima, Executive
Member, PNS.
One-day Seminar on the Applications of Nuclear Techniques
in Industry
A seminar titled, “Applications of Nuclear Techniques in
Industry” was organized by Pakistan Nuclear Society (PNS)
with financial support from Pakistan Science Foundation
(PSF) at the Nuclear Institute for Food and Agriculture (NIFA),
Peshawar on 26th May 2021. The objective of the seminar
was to disseminate information about huge financial benefits
of using nuclear techniques in agriculture and industries,
taking into account the related issues of radiation safety, their
viable solutions and recommendations.
The seminar started with recitation from the Holy Quran. Dr.
Muhammad Mohsin, General Secretary PNS and Mr. Ghulam
Sarwar, Finance Secretary PNS acted as Stage Secretaries
in the morning and afternoon sessions respectively. The
welcome address was delivered by Director NIFA, Dr. Gul
Sanat Shah. He lauded the efforts of PNS for arranging this
seminar at NIFA even in the presence of logistical limitations
posed by COVID-19 restrictions. The introductory remarks
were made by President PNS, Dr. Imtinan Elahi Qureshi.
He appreciated the research work being done in NIFA and

Participants of the Seminar observing SoPs
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Dr. Yusuf Zafar

Dr. Javaid Khurshid

Dr. Shamshad Ahmad

other three agricultural Centers of Pakistan Atomic Energy
Commission (PAEC). Recalling the achievements of these
Centers over the last five decades in producing beneficial
crop varieties, he noted that the food security is as important
for national survival as the security of country’s borders.
He applauded the work carried out by the scientists and
engineers of PAEC in the service of the nation and declared
them unsung heroes. He elaborated the role of PNS in
highlighting the achievements of nuclear scientists, engineers,
agriculturist and medical doctors. He said that PNS was a
symbol of professional identity for the nuclear community in
Pakistan and it would continue to project their R&D work at
national and international level along with providing support
and guidance in matters related to their own welfare.
Five talks were delivered encompassing areas of Food and
Agriculture, Power Generation, Polymers/ Rubbers Industry,
Ornamental Gemstones and Material Processing.
In Food and Agriculture, Dr. Yusuf Zafar, former Chairman
Pakistan Agricultural Research Council (PARC), emphasized the
importance of food security, which encompasses production,
nutritious value, storage and distribution and sustainability. He
noted that mutation breeding of crops requires appropriate
adaptation in accordance with soil and climatic conditions
in different geographical regions. He stressed the role of

Mr. Waqar A. Butt
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Dr. Tariq Yasin

water resources in enhancing crop productivity, which can be
best monitored using stable isotope ratio analysis methods.
Public and private sector comparisons in agriculture and food
industry were highlighted mentioning that the applications of
nuclear technologies in Private Sector are very limited.
Dr. Syed Javaid Khurshid, Sr. Research Fellow, Center for
International Strategic Studies (CISS), talked about the
peaceful uses of Nuclear Technology in the sector of Power
Generation. He presented detailed analysis of nuclear
energy production and provided an insightful comparison
of economic viability among different energy sources such
as hydro power, nuclear and fossil fuels. Highlighting the
advantages of nuclear power production over coal, gas and
oil generated power; he showed that nuclear power is more
cost effective and environment friendly as compared to fossil
fuels. He also described nuclear power plants of different
capacities and their country-wide installation in chronological
order.
Dr. Shamshad Ahmad, IAEA Consultant, presented a review
of across-the-board uses of radiation technology covering its
applications in the field of medicine, agriculture and crosslinking
of polymers that served humanity by uplifting standards
of health and environment. He elaborated his personal
experiences as radiation chemist and as an entrepreneur in

Visit to NIFA Lobby (Exhibition Area)
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Seminar participants with Director NIFA

the commercial utilizing of polymer chemistry. Some salient
features showing the superiority of radiation processing over
competing technologies were also presented.
Mr. Waqar Ahmad Butt, Former Minister (Technical), in
his power-point presentation emphasized that enormous
value addition in gemstones is possible by using different
treatments like thermal heating, electron beam exposure,
gamma rays or neutron irradiations. It enhances ornamental
qualities of gemstones by adding different colors and in
certain stones like topaz, 30-40 times value can be added
by neutron irradiations. The research reactor at the Pakistan
Institute of Nuclear Science & Technology (PINSTECH) has
the capability for neutron exposures that are necessary to
produce long-lasting desirable colors. He emphasized that
handsome amount of revenue can be generated and even
foreign exchange can be earned by utilizing this technology.
The presentation of Dr. Tariq Yasin, Registrar, Pakistan
Institute of Engineering Applied Sciences (PIEAS) was related
to radiation uses in different processing industries. He noted
that fire-resistant materials made from polymers and rubbers
can be produced by radiation cross-linking. Applications of
radiation technology for production of materials including
sterilized food, cross-linked materials (wire, cables and tire
rubber), superabsorbent hydrogel, polymer grafted products,
wound dressing and plant growth promoters were described
in detail.
All the speakers highlighted the contributions of scientists
from PAEC in different areas of peaceful uses of nuclear
technology. The seminar was conducted with full observance
of safety protocols for COVID-19 and relevant SOPs. The
participants of the seminar visited NIFA Lobby in which the
products and achievements of the institute were displayed. In
the concluding session, Dr. Niaz Ahmad, Executive Member

PNS presented the seminar summary. At the end, vote of
thanks was given by Dr. Maazullah Khan, Head Food and
Nutrition, NIFA. He appreciated all those who put their efforts
to make the seminar a success. Certificates of participation
were distributed to all the participants of the seminar.
Webinar on Science Diplomacy
The nomenclature of ‘Science
Diplomacy’ (SD) has entered
the lexicon of foreign relations
discourse during the last decade or
so, but the practices it entails has
been in vogue since 1940s. The
need for devising a taxonomy of
‘Science Diplomacy’ arose because
of the increasing relevance of
scientific knowledge in addressing
global challenges. It necessarily
meant that scientists are required
to be closely associated with diplomatic community to
inform and to educate on matter with strong scientific
underpinnings, such as climate change, infectious diseases,
genetically modified foods, cyber security etc. There are a
variety of ways in which nations have embedded scientific
inputs in their diplomatic endeavors, notably through training
of diplomats to appreciate and absorb scientific ethos, on
the one hand, and enabling scientists to provide data-based
advice in relevant global or cross-boundary issues.
A webinar on the topic was organized by Pakistan Nuclear
Society with the support of the Virtual University of Pakistan on
25th June 2021, in order to publicize Pakistan’s achievements
in Science Diplomacy and to highlight the developments
taking place else where in the world. Considering the wide
variety of audience, including the students, which were
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expected to join the webinar, it was consider appropriate to
start off with an introductory talk on SD. The first speaker, Dr.
Arshad Saleem Bhatti, Rector Virtual University of Pakistan,
elaborated the basic concepts of Science in Diplomacy,
Science for Diplomacy, and Diplomacy for Science. With
specific examples derived from success stories such as
CERN project of European countries, he emphasized that
scientific cooperation can lead to political reconciliations.
The second talk, entitled “Building Gaps through Science
Diplomacy: Pakistan’s Perspective” was delivered by the
former Secretary General of Pakistan Academy of Sciences,
Prof. Dr. Muhammad Aslam Baig, who elucidated the role
played by ‘Abdus Salam International Centre for Theoretical
Physics (ASICTP)’, in providing the interactivity between
scientists from developed and developing countries. He
also cited the project “Synchrotron light for Experimental
Science and Applications in the Middle East (SESAME)” as a
fine example whereby even the scientists from bitterly rival
countries can work together. An illuminating talk by Prof.
Dr. Raheel Qamar, Head of Science and Technology Sector,
ICESCO, dilated upon how Science Diplomacy played out
in the world during the outbreak of Covid-19 pandemic. It
involved cooperation of multiple countries for preparing
vaccines, but also highlighted the limitations of cooperation in
the presence of national priorities. Recalling that diseases that
did not affect Western hemisphere such as Ebola and Malaria
were not given due attention by multinational pharmaceutical
companies on profitability grounds, he stressed the role of
scientific communities in developing countries to promote
South-South collaboration. He gave several examples of how
ICESCO has been helping OIC countries in scientific capacity
building.
The Director General of ‘Science Diplomacy Division’ (SDD)
in the Ministry of Foreign Affairs of Pakistan, Mr. Muhammad
Kamran Akhtar, spoke at length about the initiatives of
Pakistan’s Foreign Ministry in projecting Pakistan’s scientific
achievements at international fora and helping local industry
in addressing their import-related issues. He lauded the
services of Pakistan Atomic Energy Commission for deploying
nuclear technology in support of 9 out of 17 Sustainable
Development Goals. Mr. Kamran was of the view that SDD
is well-placed to use its resources for projecting soft power
of Pakistan. The efforts to improve Pakistan’s image abroad
will be continued through dissemination of information about
achievements of our scientists, such as the recent IAEA award
won by Pakistani scientists of Nuclear Institute of Agriculture
and Biology (NIAB). He informed the audience that Science
Diplomacy ‘Focal Points’ have been nominated in Pakistan
Embassies in most capitals, who are responsible for reporting
on the measures taken by the relevant embassies to find
opportunities of S&T cooperation.
Dr. Imtinan Elahi Qureshi, President Pakistan Nuclear Society,
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A shield presented to Mr. Kamran Akhtar by the President PNS

recalled that during his tenure as Executive Director of
COMSATS, the first ever round table on ‘Science Diplomacy’
was held in Islamabad in 2015, under the umbrella of this
international organization based in Pakistan. The Special
Additional Secretary of the Ministry of Foreign Affairs,
Mr. A. B. Sial, had conferred on that occasion the titles of
‘Science Ambassadors’ to selected renowned scientists. The
Ministry itself established its Science Diplomacy Division in
2018 and later on Pakistan Academy of Sciences also came
on board. Meanwhile two other international organization
with Headquarters in Islamabad, namely the Ministerial
Committee of Organization of Islamic cooperation on Science
and technology (COMSTECH) and Economic Cooperation
Organization Science Foundation (ECOSF) also stepped up
their efforts to promote Science Diplomacy in their respective
member countries, including Pakistan. Dr. Qureshi dwelled
upon the current scenario in the world recounting the
measures taken by advanced countries as well as developing
countries. He noted that there is a major difference in the
two sets of countries with respect to their approach towards
involving scientists in decision making processes undertaken
by politicians and bureaucrats. An extreme example is that
of USA where a high-profile scientist is appointed as the
Director of the Office of Science and Technology Policy.
With his own team of specialists, he directly advises the US
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president on matters of international affairs that require deep
understanding of scientific knowledge. On top of that the
US Department of State also has its own scientific advisory
team. The European Union countries individually give high
importance to the advice of scientists who do so in individual
capacity or as part of scientific academies. There is also a
“European Union Science Diplomacy Alliance” which works
for the promotion of joint interests of the group. Other SD
initiatives exist in the Middle East, Latin American Countries,
and South Asia, which have varying degrees of impact, so far.
Big countries like China and India are also taking measures to
use S&T to gain influence and political advantage. Even small
countries, like New Zealand, Netherlands, Arab Emirates, Cuba
and Nepal are making a mark on the world scene because of
their S&T contributions propagated through SD mechanisms.
Dr. Qureshi also touched upon the issues of ‘competition’
versus ‘cooperation’ in the face of possible conflicts in
national interests and global benefits. He wondered if the
upcoming new technologies will help create an egalitarian
world in which the benefits of science and technology would
be shared equally by all countries.

Outreach
Meeting with the Chairman PNRA
A delegation of Pakistan Nuclear Society (PNS) visited the
Headquarters of Pakistan Nuclear Regulatory Authority
(PNRA) on 20th April 2020, and held a meeting with the
newly appointed Chairman and other senior officials of the
organization. Members of the delegation included Dr. Imtinan
Elahi Qureshi (President PNS), Dr. Mohammad Mohsin
(General Secretary PNS), Syed Yusuf Raza (former Member
Power, PAEC) and Ms. Shazia Fayyaz (Executive Member
PNS).

Welcoming the delegation, the Chairman PNRA, Mr. Faizan
Mansoor appreciated the PNS initiative to hold discussions
with PNRA authorities to explore avenues of mutual
cooperation. He pointed out that the role of PNRA as an
independent regulatory body for nuclear and radiation
related activities across the country requires the highest
degree of competence and vigilance on the part of its
personnel. The organization has lived up to the expectations
of all stakeholders within Pakistan and earned appreciation in
international circles. He noted that there are a large number
of PNRA professionals, including his predecessor Chairmen,
who are associated with PNS as lifetime members.
Dr. Qureshi presented a brief overview of the scope of PNS
activities as envisaged in its charter. Being an independent,
non-governmental, not-for-profit, academic body comprising
of highly qualified professional of nuclear and allied disciplines,
the Society has a mandate to promote education and research
in various sectors of nuclear technology. He emphasized that
the Society is well placed to play a role in the dissemination of
information and public awareness about safety and security
of radioactive materials and other radiation sources. In this
respect the educational programmes of PNS in the form of
lectures, infographs, round-tables and seminars/webinars
are helpful for supporting public outreach efforts. Further,
he requested PNRA authorities to extend in-kind support to
PNS for enabling it to perform its functions more effectively.
Ms. Shazia Fayyaz pointed out that the newly elected Council
of PNS for the term 2020-2022 has restarted the publication
of a quarterly Newsletter, in which Dr. M. Sadiq, Advisor
PNRA is contributing as a member of the editorial board. This
publication, as well as the website of PNS is a good resource
for PNRA to highlight its contributions in safeguarding vital
national interests. The Chairman directed Mr. Saleem Zafar
(Member Corporate) to coordinate any assistance that PNS

Meeting with Chairman PNRA and his team
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PNS delegation with high officials of PNRA
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MoU signing ceremony

may request and nominated Dr. M. Sadiq to plan educational
events that can be organized by PNS with resource persons
from PNRA.

Executive Councils.

Signing of an MoU between PNS and PPS

To explore the possibilities of academic collaboration with
the Strategic Vision Institute (SVI), an Islamabad-based
think-tanks engaged in nuclear studies, a delegation of PNS
Council members visited SVI offices on 23rd June 2021.
The delegation headed by the President PNS, Dr. Imtinan
Elahi Qureshi, included Vice President, Dr. M. Tahir Khaleeq;
General Secretary, Mohsin; and Executive Member, Ms. Shazia
Fayyaz. Detailed discussions were held with the President/
Executive Director of SVI, Dr. M. Dr. Zafar Iqbal Cheema,
who is a renowned educationist and meritorious Professor
of Quaid-e-Azam University. His team, comprising of Ms. S.
Sadia Khan, Director Academic, policy, and Program; and Mr.
Munir Ahmad Goraya, Assistant Director Administration and
HR.

The Pakistan Nuclear Society (PNS and Pakistan Physical
Society (PPS) ) has signed an agreement of Reciprocal
Membership Privileges and Cooperation on 26th May,
2021, after getting approvals from the Executive Councils of
respective Societies. In a simple ceremony held in Nuclear
Institute of Food and Agriculture (NIFA), Peshawar, PNS
President Dr. Imtinan Elahi Qureshi and PPS President, Prof.
Dr. Anisa Qamar, signed the Agreement on the sidelines of
one-day seminar organized by PNS at NIFA on ‘Applications
on Nuclear Techniques in Industry’. Director NIFA, Dr. Gul
Sanat Shah and Members of the PNS Council, Mr. Waqar
Ahmad Butt, Dr. Niaz Ahmad, Mr. Ghulam Sarwar and Syed
Zahid Hussain were present on the occasion. The objective of
the Agreement is that PNS will provide same privileges to PPS
Members as its own members such as reduced conference
fee, publications of scientific articles and etc. Reciprocally,
the PPS will also treat PNS members as its own members
with respect to such privileges. Additionally, the two Societies
will help each other in their individual programmes as well as
conduct joint activities where appropriate.
The two Societies have been functioning for the last
30 years in Pakistan and organizing academic events in
accordance with their respective mandates and by-laws. The
collective membership of two Societies runs into thousands
and includes the top-most experienced scientists in the
disciplines of Physics, Computer Sciences, Engineering and
Nuclear Science and Technology. In view of the overlapping
interests and memberships of two Societies it was considered
advisable to create synergy and pool resources for maximizing
the benefits to members of both Societies. Speaking on the
occasion, the Presidents of both Societies reiterated their
commitment to follow-up on the provisions of the Agreement
with the help of their distinguished colleagues in respective

Visit of PNS Delegation to SVI

After mutual introduction, the President PNS outlined his view
of the comparative strengths of the two bodies and identified
complementarity of expertise available at each forum. He
mentioned that PNS has over 1000 life-time members, who
are currently working or retired from strategic organizations.
Many of the veteran scientists of PNS are the ones who
pioneered the nuclear programme of Pakistan and steered

Meeting of PNS delegation with SVI team
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the DIII-D National Fusion Facility in San Diego, California,
for the U.S. Department of Energy, developed the design in
collaboration with U.S. Oak Ridge National Laboratory and
U.S. Lawrence Livermore National Laboratory. The Compact
Advanced Tokamak (CAT) technology is expected to enable a
higher-performance, self-sustaining configuration allowing the
facility to be built at a reduced scale and cost.
Diamond battery powered by nuclear waste runs for 28,000
years
ZME Science
Ref:
https://www.zmescience.com/science/diamond-batterypowered-by-nuclear-waste-runs-for-28000-years/amp/
Dr. Zafar Iqbal Cheema presenting his book to the President PNS

the country towards successful nuclear deterrence apart
from laying the foundation of a robust nuclear infrastructure
for peaceful applications of nuclear energy and technology.
However it was felt the contributions of nuclear scientists
in the sectors of health, agriculture and industry are underappreciated and inadequately projected in the media, leading
to a lop-sided public image at home and negative perception
abroad. It is in this concern that think-tanks with public
outreach and media access can play a strong role.
Dr. Cheema recognized the immense intellectual potential of
Pakistan’s nuclear community which is untapped in so far as
the national discourse on security affairs and international
relations are concerned. He presented a brief summary of
the wide spectrum of issues including strategic affairs that
fall under the interest profile of SVI. The Institute has been
playing an important role in highlighting Pakistan’s narrative
through its seminars/webinars, lectures, public appearances,
policy papers and other publications. In particular the books
and journals of SVI have been popular among intelligentsia for
their high quality scholarly content. He generously offered that
PNS members may freely interact with SVI for giving technical
input or gaining experience of public communication. It was
agreed that in future some of the events of mutual interest will
be organized jointly under terms to be decided later.

From the International Media
Concept for a compact tokamak design
Engineering360 –April 02, 2021
A tokamak is a device which uses a powerful magnetic field to
confine and control 150 – million-degree-Celcious plasma to
produce controlled thermonuclear, to combine two atoms to
become one and release much more clean and inexhaustible
energy without harming the environment. A new design
is proposed for a compact fusion reactor that can generate
electricity and help define the technology necessary for
commercial fusion power. General Atomics, which operates

Nano Diamond Battery (NDB) made of a combined
radioactive isotopes from nuclear waste with ultra-slim layers
of nanodiamonds has been reported to assemble a battery
that allegedly can last 28,000 years. The energy comes
from waste graphite that was previously used in graphitecooled nuclear reactors. The radioactive graphite is encased
in layers of nano-thin, single crystalline diamond, which act
both as a semiconductor and heat sink. Diamond has the
highest energy-conductivity, meaning it quickly transfers
heat from the radioactive graphite. So the diamond layers not
only collect charge, but also prevent radiation leakage. Since
the carbon-14 isotopes have half-life times in the range of
thousands of years and diamonds are virtually indestructible,
NDB felt confident making this bombastic marketing claim.
“This battery has two different merits,” NDB CEO and cofounder Nima Golsharifi said in an interview with Future Net
Zero. “One is that it uses nuclear waste and converts it into
something good. And the second is that it runs for a much
longer time than the current batteries.”
The product is supposed to come in two versions. The
“forever” version that is supposed to last 28,000 years
before it runs out of charge. This hard-core version is meant
for niche applications, such as deep space where it could
power instruments onboard spacecraft and satellites. These
spacecraft, for instance, could be sent to other star systems
on centuries-long voyages and they would still have enough
power to beam back messages.
There is also a consumer version, meant for powering electric
vehicles, smartphones, and other small devices. Since the
graphite would be wrapped in multiple coatings of synthetic
diamond, there would be no radiation leaking out of your
phone. NDB even claims that the radiation levels emitted by
the cells will be less than those emitted by the human body.
For now, NDB has only completed a proof of concept. The
company was about to release a commercial prototype, but
then came COVID. Nevertheless, the company expects to
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release a low-power commercial version of its radioactive
diamond battery in less than two years, while the high-power
version is slated for five years’ time.
Physicists have created a new and extremely rare kind of
uranium
Physical Review Letters –DOI: 10.1103/PhysRevLett.126.152502
16 April 2021
Researchers have produced the lightest version of a uranium
atom ever. It has only 122 neutrons compared with the 146
neutrons found in more than 99 per cent of the world’s
naturally occurring uranium, which is known as uranium-238.
Zhiyuan Zhang at the Chinese Academy of Sciences and his
colleagues produced the new isotope through a process of
blasting samples of tungsten with powerful beams of argon
and calcium until the atoms fused together. They then picked
the uranium-214 atoms out of the sample using a magnetic
device called a separator.
“The production of these atoms is very difficult, because

9

not every collision can produce what we want,” says Zhang.
“About 1018 beam particles were delivered to collide with the
target, but only two nuclei of uranium-214 were produced
successfully and separated.”
The researchers watched those nuclei decay and determined
that the half-life of uranium-214 is about 0.52 milliseconds.
They performed similar experiments on two previously
discovered isotopes, uranium-216 and uranium-218, and
found that their half-lives are about 2.25 milliseconds and
0.65 milliseconds respectively.
They also measured how these isotopes decay and found that
uranium-214 and uranium-216 undergo alpha decay, in which
an atom loses two protons and two neutrons, unexpectedly
easily compared with other uranium isotopes.
h t t p s : // w w w . n e w s c i e n t i s t . c o m / a r t i c l e / 2 2 7 4 8 4 7 physicists-have-created-a-new-and-extremely-rare-kind-ofuranium/#ixzz6sikkKHwW

Renowned Pakistani Scientists
Dr. I. H. Usmani
The pioneer of Pakistan’s Nuclear Progamme
Dr. Ishrat Hussain Usmani served as Chairman PAEC during 1960–1971, which was a critical
period between the creation of PAEC and consolidation of its primary agenda. He was a visionary
leader, a hard task master and perfectionist administrator. With a doctorate in Physics and
management experience as senior member of Pakistan’s elite group of civil service, he was able
to build a solid foundation of nuclear energy and technology in Pakistan. As a strong proponent
of peaceful uses of nuclear technology, he launched multi-dimensional programmes to produce
nuclear energy, create facilities for research and development and employ radioisotopes in
health, agriculture and industry to address national development needs.
Dr. Usmani was born on 15th April 1917 in Delhi, India. He graduated in science from the
Aligarh Muslim University and did his Masters in Physics with honors from Bombay University
in 1936.Then he went to Imperial College, London, for a doctorate and wrote his thesis entitled
“A study of the growth of compound crystals by electron diffraction” under the supervision of
Nobel Laureate Prof. P. M. S. Blackett. He was also taught by another Nobel Laureate, G. P.
Thomson, the son of famous Prof. J. J. Thomson. Interestingly, he completed his PhD in two years when he was only 23 years
old. He also worked in Oak Ridge National Laboratory, United States as a Director.
In 1942, he passed the Indian Civil Services (ICS) examination with distinction and served as District Officer at Madras Presidency
from 1942-47. After partition, Dr. Usmani moved to Pakistan where he served in different high-level posts such as Chief
Controller of imports and exports. In 1959, Dr. Usmani was appointed as a member of the Pakistan Atomic Energy Council ,
which later became Pakistan Atomic Energy Commission (PAEC) and then took charge as its Chairman in 1960. There he did
meticulous planning to build nuclear infrastructure and to train the manpower for running future nuclear programmes. He
used various practical and innovative strategies to develop high-class manpower, acquire up-to-date scientific equipment and
establish state-of-the-art research facilities. He groomed at least 400 bright scientists and engineers in various disciplines of
nuclear sciences and technology in a very short span of time by providing them opportunities of higher studies in well-reputed
universities of Europe and America.
PAEC nuclear centres were established in Karachi, Lahore, Faisalabad, Tando Jam, Dhaka, Chittagong and Memon Singh
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under his able leadership. Even today, the country-wide cluster of nuclear medical centers, agricultural centres and precision
engineering facilities are fruits of his vision and efforts. He also played a pivotal role in establishing the Pakistan Institute of
Nuclear Science and Technology (PINSTECH); a leading establishment for research, training and capacity building. He started
wide ranging consultations with international nuclear power suppliers, both in public and private sector, for a nuclear power
plant for Pakistan. After years of hard work, he finally succeeded to acquire the Karachi Nuclear Power Plant (KANUPP); the
first ever commercial nuclear reactor of the Muslim world. He also served as vice-chairman of the Pakistan Space and Upper
Atmosphere Research Commission (SUPARCO) and set the foundation of the country’s national space agency.
Dr. Usmani always wanted to use atomic energy for peaceful purposes. He played a prominent role in the series of conferences
held by International Atomic Energy Agency entitled “International Conference on the Peaceful Uses of Atomic Energy” which
truly depicted his vision and intention. In January 1972, Mr. Munir Ahmad Khan, a reactor physicist working in IAEA, was
appointed as the new Chairman of PAEC and Dr. Usmani was transferred to the Ministry of Science and Technology as Secretary
and then in Ministry of Education as Education Secretary. He resigned from this post in 1974 on getting the position of UN’s
Senior Energy Advisor in New York, USA. He remained there until 1978 and then moved to Vienna to join the International
Atomic Energy Agency (IAEA). He was a strong advocate of the non-conventional ways of producing energy and dedicated the
last days of his life for the same cause. He is credited for the establishment of two regional centers of alternative energy in
Senegal and Sri Lanka.
Dr. Usmani returned to Pakistan in 1991 and settled in Karachi where he breathed his last on 17th June 1992. For his meritorious
services to the nation, the Government of Pakistan conferred upon him the highest civil award, Nishan-i-Imtiaz, post-humously.

A historic photo

Dr. I.H. Usmani
Chairman
PAEC

Dr. S. Eklund
Director General
IAEA

Agreements signed between Pakistan, IAEA and the United States for
the supply of nuclear fuel and a research reactor,
March 5, 1962, Vienna, Austria

Dr. H. D. Symth
Governor from USA
to IAEA BoG
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Nuclear News - International
Karachi Unit 3 Completes Cold Pressure Tests
Nuclear Street News – April 22, 2021
The China National Nuclear Corporation (CNNC) said that
cold pressure testing had been successfully conducted at
the Karachi Unit 3 reactor in Pakistan, a milestone that was
witnessed by the Pakistan Nuclear Regulatory Authority and
the Pakistan Atomic Energy Commission (PAEC).
CNNC called the Hualong 1000 reactor as the country’s

“national business card,” calling attention to the high hopes
the model will become a fully realized export commodity. The
Karachi NPP Units 2 and 3 are the first HPR1000 exports,
constructed under a $9 billion contract signed with PAEC in
2013.
Unit 2 reached first criticality in February 2021, followed by
its connection to the grid on March 18, according to Nuclear
Engineering International.
“Hualong One is China’s third-generation nuclear power
technology with full intellectual property rights,” said CNNC.
It is designed with an operational lifespan of 60 years. The
reactor “adopts a 177 fuel assemblies - core design with 18
months refuelling outage span and has a utilization rate of over
90 percent.” Safety features for the reactor use both passive
and active technologies along with double containment.
Cold pressure testing puts the plant through operation
conditions without rising temperatures. The aim of the cold
pressure testing is ensuring integrity of the reactor’s primary
loop that it will sustain the design pressure and determining
of leakages.
The K-3 unit is expected to become commercially viable in
2022.

IAEA discusses opportunities and challenges
microreactors
Nuclear Engineering International – May 04, 2021
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The International Atomic Energy Agency (IAEA) hosted a
Technical Meeting on the Status, Design Features, Technology
Challenges and Deployment Models of Microreactors. The
meeting united experts from 13 countries, the European
Commission and the Nuclear Energy Agency of the
Organisation for Economic Co-operation and Development.
The event included a panel discussion on the opportunities
and challenges of microreactors led by Grossi and former US
Energy Secretary Ernest Moniz. They agreed that international
collaboration is vital in developing and deploying new nuclear
power technologies, such as small modular reactors (SMRs)
including microreactors (MRs), and that the IAEA is the most
appropriate place for this collaboration to take place.
MRs, which have smaller footprints than other SMRs, will be
well suited for regions inaccessible to clean, reliable, resilient
and affordable energy, including remote areas where large
electricity grids are not in place or delivery of fossil fuels is
cumbersome. Furthermore, MRs could serve as a backup
power supply in emergency situations or replace power
generators that are often fuelled by diesel. More than a dozen
MRs – from heat-pipe cooled reactors to high temperature
gas cooled reactors and liquid metal cooled fast reactors – are
under development in several countries, including Canada,
the Czech Republic, Japan, the United Kingdom and the
United States.
The IAEA has recently launched a project to investigate
the coordinated use of nuclear power and renewables
in hybrid energy systems. In response to requests from
countries and international organisations, the IAEA is
developing an Agency-wide platform on SMRs, inclusive of
MRs, to coordinate support related to all aspects of SMR
development, deployment, oversight and their electric and
non-electric applications, such as use in district heating and
desalination systems. The Agency is also conducting a review
of the applicability of IAEA Safety Standards to new advanced
reactors, including MRs.
Food Safety Labs in Seven Countries Attain Accreditation
with IAEA and FAO Support
IAEA News – May 21, 2021
In between distant farms and the local grocer, from meat
and milk products to cereals and condiments, food safety
laboratories are at the frontline of protecting public health,
ensuring the safety and quality of products before they reach
consumers. The integrity of these labs is accreditation which is
regarded as a measure of competence that boosts consumer
confidence. With the support of the IAEA, in partnership
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with FAO, food safety laboratories in seven countries –
Botswana, Mongolia, Namibia, Nigeria, Pakistan, South Africa
and Uganda – recently received international accreditation or
re-accreditation. Laboratories undergo external independent
evaluation to assess, for instance, how equipment performs,
the level of training and competence of staff, quality control
and assurance systems, and participation in interlaboratory
and proficiency testing schemes.
Accreditation is granted for a limited period, followed by
reassessment to determine if the accredited status should be
extended. “It is not unusual for an accredited laboratory to
be denied re-accreditation. To keep these standards, we need
to improve, have relevant inputs and participate in training
and in proficiency tests. The IAEA and FAO have continued
to support us in all these, without which accreditation would
be impossible,” said Uzma Maqbool, Deputy Chief Scientist
at Pakistan’s Nuclear Institute for Agriculture and Biology
(NIAB). The Joint FAO/IAEA Centre supports the safe and
appropriate use of nuclear and related technologies in food
and agriculture through adaptive research and development
at its own laboratories in Seibersdorf, Austria, and through the
coordination of more than 25 research projects involving about
400 research institutions. The Centre also facilitates capacitybuilding and technology transfer to over 200 national and
regional technical cooperation projects and provides technical
and policy advice to decision makers.
NIAB, which was first accredited in 2017 following support
from the Joint FAO/IAEA Centre, has been re-accredited
through 2023 to test drug and chemical residues in animal
production. “This achievement continues to ensure confidence
among the users of the laboratories’ services, including EUregistered exporters of sheep casings from Pakistan, enhancing
international trade,” Uzma Maqbool said.

Nuclear News - National
Drap approves country’s ‘first ICU ventilator’ developed by
Pakistan Atomic Energy Commission
Dawn – April 28, 2021
PAEC’s scientists and engineers have developed ventilator
while keeping in view all essential quality standards and
regulatory requirements, the body said in a statement, adding
that doctors at the PAEC hospital in Islamabad also provided
input during the development process. “Besides passing
through all internal reviews and testing, the ‘i-Live’ ventilator
also successfully passed the independent reviews and testing
conducted throughout the development lifecycle by the
evaluation team from Pakistan Innovation and Technology
Centre and the Pakistan Engineering Council (PEC),” PAEC
said. Clinical trials of the ventilator were also conducted at
Jinnah Hospital in Lahore under the supervision of senior

doctors, biomedical engineers, and medical researchers, the
statement said, “The ventilator successfully passed all stages
of engineering evaluation and medical validation.”
PAEC spokesperson Shahid Riaz Khan said the ventilator was
approved by the Drug Regulatory Authority of Pakistan (Drap)
today, following which “i-Live” would now be manufactured
and supplied to hospitals in the country. “This is a giant leap
towards self-reliance in designing and manufacturing of lifesaving equipment,” he added. PAEC Chairman Mohammad
Naeem congratulated the scientists, engineers and doctors
involved in the ventilator’s development, saying that “massive
production of i-Live would be commenced immediately to meet
the growing demand of hospitals for this crucial equipment in
the context of ongoing corona pandemic.”
Inauguration of Karachi Nuclear Power Plant Unit-2 (K-2)
Dawn – May 21, 2021
The largest Nuclear Power Plant of Pakistan in Karachi has
been virtually inaugurated by the Prime Minister Imran Khan
on 21st May 2021. Speaking during the ceremony, he said
that the unit — established due to cooperation between
Pakistan and China — will generate 1,100MW of clean energy.
“This is important for us because Pakistan is among the top 10
countries at risk due to climate change.” He said that glaciers
that supply 80 per cent of our water needs are melting at a
rapid speed, and our coming generations will face an acute
water shortage as well as food security issues if the effects
of climate change are not reversed. Therefore, clean energy is
important for us. The project will help to train manpower and
facilitate technology transfer from China as 40,000 experts
visited the country over an extended period of time.
Speaking on the occasion, the chairman of the China Atomic
Energy Authority said that the power plant was being
inaugurated on the 70th anniversary of the establishment
of diplomatic relations between Pakistan and China. He said
China and Pakistan have been extending support to each
other and cooperating in various fields. The two countries
have also been cooperating in the peaceful use of nuclear
energy. He expressed the hope that bilateral cooperation will
further expand in the future.
The construction of K-2 commenced in November 2013,
whereas its fuel loading started on Dec 1, 2020 after approval
from the Pakistan Nuclear Regulatory Authority. A series of
cold and hot functional commissioning tests related to plant
operation and safety were conducted, before achieving
criticality at the end of February this year. After further reactor
physics tests, the plant was connected to national grid on
March 18, 2021 for trial operation and power escalation tests.
The K-2 plant has 60-year life expectancy, extendable to 20
more years. It is designed with higher plant availability and
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capacity factors, and extended refuelling cycle.
PAEC Developed new variety of Soybean
The News – June 10, 2021
ISLAMABAD: The Pakistan Atomic Energy Commission (PAEC)
developed soybean lines for spring and autumn cultivation
and its intercropping with sugarcane and maize. On this great
achievement, Chairman PAEC, Mr. Muhammad Naeem has
congratulated the agricultural scientists, technologists and
technicians at NIBGE and NIAB for this commendable work.
The PAEC Spokesperson, Shahid Riaz Khan, said that PAEC
scientists have successfully identified, high-yielding soybean
lines suitable for autumn cultivation (July/August) in different
agroecological regions (Narowal, Faisalabad, Islamabad,
Mingora, Tando Jam) of Pakistan, high-yielding soybean lines
suitable for spring cultivation (February/March) in different
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regions of Pakistan. These varieties are highly virus resistant
soybean genotypes against multiple viruses. After palm oil,
soybean is the second major source of edible oil. It fulfills 25%
of world’s requirements. Therefore, promoting soybean crop
and its production could help in improving local production of
edible oil.
Soybean is a source of quality vegetable oil, proteins, essential
amino acids, and essential fatty acids. Different products such
as soya milk, tofu, fortified wheat flour by mixing soybean
seed flour to add protein in wheat flour etc., are being used
in the world. Therefore, inclusion of soybean food products
in eating habits of our common public could improve their
nutritional status. Furthermore, presence of quality proteins,
fats and minerals in soybean meal may improve the nutrient
level of feed for poultry and livestock.

Recalling the old memories
PNS Council-1994

From left to right (sitting): Mr. Sultan Skandar Khan, Dr. N. M. Butt, Dr. Shamim Ch.(President), Dr. S. M.H. Zaidi(late)
(Standing): Dr. M. Ashraf Ch, Dr. M. A. Bangash, Dr. Inam-ur-Rahman, Dr. Ishrat Rehana, Mr. S. D. Orfi and Mr. Saleem Ansari
(Photo with the courtesy of Dr. N. M. Butt)
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News about PNS Members
Dr. M. Ishaq Sajjad

A lifetime member of PNS, Dr. Muhammad Ishaq Sajjad, Chief Scientist (R) became victim of COVID-19 and breathed
his last on 29th May, 2021. He was a very hardworking, simple, honest and dedicated professional. Dr Ishaq joined
PINSTECH as Scientific Officer in 1968. He was among the pioneers of Isotope Hydrology in Pakistan and helped build
the Isotope hydrology laboratory of this institute as one of the leading laboratories of international repute, which has
been taking part in IAEA‘s programme of inter-calibration of standards in hydrology, biology and agriculture since 1989.
He indigenously developed two mass spectrometers and various sample preparation systems. He established one of the
most efficient and state of the art analytical facility for isotope analyses in the region that achieved international accalaim.
He had more than 100 national/ international publications, 60 reports and 46 international expert missions to his credit.
For his meritorios services in the field of science & technology, he was awarded Pride of Performance. He retired as Chief
Scientist/ Head Isotope Applications Division in January2003. Inna lillah hay wa inna elai hay raajeon.

Dr. Waheed Arshed

A lifetime member of PNS, Dr. Waheed Arshed, Chief Scientist (R) became victim of the pandemic and lost his life on 12th April,
2021. His colleagues and friends remember him as a learned, honest, humble, friendly and sincere person. He was born in a
small town, Alipur, located in between Islamabad and Nilore. After graduating with distinction from the Physics Department
of Quaid-e-Azam University, he was selected for one-year Health Physics Course at the Center for Nuclear Studies (now
PIEAS). After successful completion of the course, he joined PINSTECH and spent all his professional life there. In pursuit of
higher studies, he went to UK and obtained PhD degree from the University of Surrey. Due to his knowledge and experience
in the field of health physics as well as his administrative qualities, he became Head Health Physics Division and then Director
Technology in PINSTECH. Apart from his technical life, he was a qualified Islamic scholar and had obtained degree in Darse-Nizami. He used to give sermons before Jumma prayers in a Jamia Masjid of his town. For this virtue, he was appointed as
the Convenor PINSTECH Religious Committee. He has also been taking part in social activities and was an active member of
PINSTECH Hiking Club. May ALLAH Kareem rest the departed soul in eternal peace and place him at a high position in Jannah.
Ameen!
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					Message from the President
					
Dr. Imtinan Elahi Qureshi, T.I
This Newsletter was restarted with effect from January 2021 after a dormancy of several years. The first quarterly issue
was an opportune occasion to introduce the new Executive Council of PNS and highlight the
rejuvenated activities of the Society. The ambitious plan of work is now underway as posted on
PNS website and reported in this issue. It is a good time to reflect upon broader issues of the role of
science in society and contributions of PNS members in this respect. A monologue on the subject
is relatively easy but will mostly constitute aphorismic statements. What could be perhaps more
meaningful is an open-ended multi-stakeholder interactive discussion. The avenues of such an
inclusive and insightful exchange of view are, of course, available through social media. However,
a well-considered, carefully paraphrased, opinion piece is more effective when it is disseminated
through an archivable edited publication such as this Newsletter. We are glad to extend open
invitation to all readers, especially those who are or have been involved in scientific R&D, to please
come forward and share their views and experiences in the form of short articles of less than 750
words. These will be published after in-house review by the editorial committee under the title
“Opinion”.
In this quarter, the most conspicuous academic activity of the Society was a seminar held at Nuclear Institute for Food and
Agriculture (NIFA), Peshawar, on 26th May 2021. Some of the worth-noting features of the event were: (1) involvement of
a research Centre outside Islamabad, (2) feasibility of holding a limited-gathering function with due observance of Covid-19
precautionary SOPs, (3) participation of experienced professionals as well as students, (4) focus on a topic involving revenue
generating projects with the help of local industry, and (5) creation of awareness about the uses of nuclear radiations to
achieve food security. The occasion was also utilized to impress upon participants about the role of PNS as a forum to
publicize contributions of nuclear professionals in the peaceful uses of nuclear technology and a platform for providing
them group identity. I would like to take this opportunity to convey my sincere gratitude to Pakistan Science Foundation for
providing financial support for the event; to NIFA administration for making excellent logistical arrangements and to Pakistan
Atomic Energy Commission for granting necessary permissions and clearances to use NIFA facilities.
On another note, PNS members may be aware that the Society has no regular staff and no sources of grants or any other
means of income. The occasional financial help, such as the one provided by PSF is our sole means of funding. The 9-member
Council works on purely honorary basis. The ambitious plans that we have envisaged to pursue under the aegis of PNS
are not possible without additional manpower and financial resources. I am, therefore, launching an appeal to all members,
especially the Fellows, to please offer their services on voluntary basis for undertaking or supervising selected activities. We
are looking for two types of support: (1) physical presence in PNS offices on routine basis for a certain number of hours every
week, (2) undertaking some assignments by working from home. Offers from Islamabad-based volunteers are much needed,
but from any where in Pakistan there are a number of tasks related to welfare of PNS members that can be catered to by
active volunteers. It is hoped that a positive response will be received from both in-service and retired nuclear professionals.
Lastly, I would like to make a few comments on the rationale of holding a webinar on ‘Science Diplomacy’, which was
organized by PNS with the support of Virtual University, Pakistan, in the last week of June. It is well-known that the source of
economic disparities as well as differences in political influence and military strength among the nations of the world lies in
their widely different S&T capacities. Various approaches to bridge the gaps have largely failed in most developing countries
because of lack of communication between scientists on the one hand, and policy-makers, enterprises and diplomats, on
the other. ‘Science Diplomacy’ is a new codified mechanism that promises to rectify the situation through creating synergies
among all stake-holders. The importance of this approach warrants that PNS should play its due role in relevant initiatives.
The lead has been already taken by The Ministry of Foreign Affairs, in the form of establishing ‘Science Diplomacy Division’ in
2018, while the major counterpart on the side of scientific community has been designated as Pakistan Academy of Sciences.
The PNS webinar of 25th June 2021 has taken on board the views of both forums, and furthermore added a dimension of
international Science Diplomacy landscape, providing a good comparison of what has been done in Pakistan and what are the
possibilities for the future. It is hoped that PNS will continue to provide valuable support to this venture of extreme national
importance.
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Proposed Activities during July-Dec. 2021
Month

Activity Type

Title of Activity

Coordinator

July

Seminar

Lifetime Ageing Management of Nuclear Plant- Challenges and
Lessons Learnt at AEMC, Karachi

Mr. Waqar Murtaza Butt

Aug.

Students
Debate

Advantages and Disadvantages of Nuclear Energy at PSF,
Islamabad

Syed Yusuf Raza
Mr. M. Latif

Sept.

Seminar

Advances in Nuclear Medicine at NORI, Islamabad

Dr. Shazia Fatima

Sept.

Seminar

Development of cancer treatment facilities in Pakistan at CINAR,
Quetta

Dr. M. Tahir Khaleeq

Oct.

Seminar

Nuclear Power trends in Pakistan and the world at large at Karachi

Dr. Muhammad Jamil

Oct.

Social Event

A short hike of 4 km on Trail-4 for PNS Members/ families,
Islamabad

Syed Zahid Hussain

Nov.

Seminar

Security of nuclear and radioactive material- Pakistan’s efforts at
PNRA, Islamabad

Dr. M. Sadiq

Nov.

Seminar

Nuclear Technology and Environment at PAS, Islamabad

Dr. Niaz Ahmad

Dec.

Seminar

Role of nuclear techniques in the development of agriculture
sector in Pakistan at NIAB, Faisalabad

Dr. Uzma Maqbool
Dr. Niaz Ahmad

Dec.

Lecture/
Annual Dinner

Advances in Nuclear Sciences (online of Dr. Ishfaq Ahmad from
abroad)/ Dinner for PNS families, Islamabad Club

Dr. Imtinan Qureshi
Dr. Muhammad Mohsin

Announcements
1.
2.
3.
4.
5.

International Conference on Operational Safety of Nuclear Power Plants, Beijing, China, 30 Aug – 3 Sep.
International Conference on the Development of Preparedness for National and International Emergency Response (EPR2021),
Vienna, Austria, 11 – 15 Oct.
International Conference on Radioactive Waste Management: Solutions for a Sustainable Future, IAEA HQ, Vienna, Austria, 1 – 5
Nov.
Career Development Workshop for Women in Physics, Online, 17-19 Nov.
Joint ICTP-IAEA Workshop on Medical Physics Aspects of Stereotactic Radiotherapy Techniques, Seibersdorf, Wien - Austria,
6-10 Dec.

Membership Drive
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Growing professional circle by strengthening connections with peers in relevant fields
Free access to nuclear related webinars, online courses and discussions to share views and enhance knowledge of current issues,
challenges and opportunities in nuclear science and technology
Group visits at various S&T organizations/ universities
Free e-copy of quarterly PNS Newsletter
Login facility at PNS website with a secure password
Lifetime Membership Card with a photo
50% reduction is PNS conferences fee
20-30% fee reduction in conferences arranged by other organizations
25% discount in fee on courses offered by Pakistan Institute of Management (PIM)
50% reduction in Annual Gala Dinner at Islamabad Club
Social programmes like family picnic/ hikes, trip to Northern areas, etc.
Registration/ Lifetime Membership Fee is only Rs. 2,100/-.
Membership Form is available at www.pns.org.pk (Form and Fee can be deposited online in PNS Bank Account at NBP, Margalla
Br. Islamabad, IBAN: PK18NBPA1725004018982691).

