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1.Objective
The WNU Nuclear Olympiad is a World Nuclear
University international nuclear communications
challenge for undergraduate and graduate
students who are passionate about nuclear
science and technology. The 2016 challenge
required students to research two nuclear related
topic; the first, the production of radionuclides,
and the second, effective communication on
nuclear energy. The World Nuclear University
Olympiad reached thousands of students and
their supporters worldwide, showcasing the work
of the competitors in an international setting. This
is a unique opportunity for students to showcase
originality, creativity, and knowledge on nuclear
sciences and applications and how these enhance
the quality of life. By participating in the WNU
Nuclear Olympiad, students have the opportunity
to connect with nuclear organizations and helping
them pave the way forward to a bright career.

2. Introduction
Running from March to August the WNU Nuclear
Olympiad wrapped up for 2016 at the World
Nuclear Association Symposium with the winner’s
award delivered by Director General, Agneta
Rising. Team Amity from India won the 2016
challenge and was represented at the award
ceremony by team leader Dhruv Dharamshi and
his professor Dr Amar Nath Garg, with travel
sponsored by the World Nuclear Association. For
the final stage, Team Amity proposed 3 effective
messages to communicate to decision makers the
need to expand nuclear capacity in order to hold
global warming below 2°C that can be found on
the WNU website. These messages align with the
World Nuclear Association Harmony programme.
Earlier stages of the competition called upon
students to create a short video and post it on
YouTube. By September these videos had
reached 55,000 views and more than 32,000
'likes' on YouTube.







minute on the topic of Production of
Radionuclides for Global Development before
11 March 2016, with a detailed description of
about 500 words explaining the content of the
video. The following terms were used in this
text to identify the videos: “nuclear sciences
and applications”, “radioisotopes”, “reactors”,
“particle accelerators”.
On Thursday 19 May 2016, the WNU verified
the number of ‘likes’ and the authors of the
videos with the highest number went through
to the second stage of the competition. All
together the 9 most liked videos had reached
28,946 views, with 14,319 likes.
These finalists were then interviewed by
telephone about the topic of their video,
evaluating their knowledge, communication
skills and motivation.
For the final evaluation, finalists were asked to
elaborated 3 effective messages to
communicate to decision makers the need to
expand nuclear capacity in order to hold
global warming below 2°C by 15 July 2016.

On the day of World Nuclear Association
Symposium 2016, Dhruv Dharamshi, the winner,
and his professor Amar Nath Garg were invited to
attend, his video was showcased at WNU booth at
the Symposium and three messages distributed to
the audience during the award ceremony.

2.1 The 2016 challenge

2.2 History of the Nuclear Olympiad

The WNU Nuclear Olympiad 2016 had several
stages of competition:

Over the last 12 years, WNU programmes have
reached students, young professionals and future
nuclear leaders with a number of programmes on
both nuclear energy and on the radiation
technologies. The WNU Nuclear Olympiad is



Firstly, students were asked to post to
YouTube, or YouKu in China, a video of 1

aimed at university students, giving them the
opportunity to showcase their work in the nuclear
area and to open future career opportunities.
The first international WNU Olympiad was held in
2011 in South Korea. It was a contest to develop
a national plan for effective communication about
nuclear energy. In 2015, participants were asked
to create a video and essay and presentation on
nuclear techniques for global development. The
final stage was held as a side event to the
General Conference at the IAEA headquarters in
Vienna. This year the candidates for the Nuclear
Olympiad 2016 carried out research into the
production of radionuclides for global
development and then secondly communication
messages for nuclear energy.
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3. Finalists
3.1 Judges
The following judges evaluated the
communication messages of the WNU Nuclear
Olympiad finalists based on the following criteria:
clarity of the text; logical organization; welldeveloped points that are supported with specific
evidence; creativity; and innovative approach.
These judges were selected for their wealth of
experience in the nuclear area but also their
experience in communicating on nuclear topics.
Miranda Kirschel, UK Energy Advisory team,
Chair of the UK branch of Women in Nuclear
Miranda works in Energy Advisory for EY (formerly
Ernst and Young) first entered the nuclear industry in
2001 at the Nuclear Industry Association and following
her time as Head of Corporate Affairs there moved on
to work with CH2MHill and Atkins before joining EY in
2015. She has been joint President of WiN UK from its
formation in early 2014 since when it has grown to
over 1,000 members.
Jeremy Gordon, UK, Director Information
Management and WNN at World Nuclear
Association
Jeremy has spent more than ten years as a
communicator in the nuclear industry. Beginning
as Deputy Editor of Nuclear Engineering
International magazine he joined the World
Nuclear Association in 2006 and launched its
independent World Nuclear News service the
following year. This remains the world leader in
public information on the current affairs of the
global nuclear industry and Jeremy now heads the
team that produces WNN as well as the WNA’s
Information Library and Reactor Database.
Jeremy grew up and was educated in London,
earning a Bachelor’s degree in Artificial
Intelligence from the University of Westminster
and graduating with honors in 2000. He is a WNU
Summer Institute 2006 Fellow.
Kirsty Gogan, UK, Co-Founder, Executive
Director Energy for Humanity
Kirsty Gogan, Co-Founder and Executive Director
of Energy for Humanity is an established expert in
climate and energy communications with
extensive experience as a senior advisor to UK
Government, industry, academic networks and

non-profit organizations. She created the Low
Carbon Alliance. Leading the Government’s public
consultation into the UK’s new build program she
addressed public concerns about nuclear power
and engaged anti-nuclear campaigners in a
constructive dialogue process with Government
that continues to this day. As Deputy Head of Civil
Nuclear Security, Kirsty reviewed the UK national
communications response to Fukushima, made a
number of recommendations, and implemented
them.
Fidelma Di Lemma, Italy, Post PhD fellow in
Japan and Active Member of Young
Generation.
Fidelma Di Lemma is a nuclear scientist with
international experience in experimental research,
focused on Fission Products Behavior, Severe
accidents, Aerosols. Main activities involved
simulated tests, characterization of materials,
analyses of gases, and development of novel
experimental instrumentation. Fidelma is actively
involved in communicating science to the public,
and in activities to improve knowledge transfer
between peers and different generations.
Kangjun Lee, Korea Electric Power
Corporation (KEPCO)
Kangjun Lee has been working as a Visiting
Research Officer in the World Nuclear Association
since January 2016, seconded from Korea
Electric Power Corporation (KEPCO) in Korea. He
has more than 10 year experience in developing
overseas civil nuclear new build projects
worldwide, and now works as a staff of Supply
Chain Working group at World Nuclear
Association. He is a WNU Summer Institute 2014
Fellow.
Betty Bonnar del-Azzarelli, AB5 Consulting,
ex-WNTI
Betty Bonna is a senior professional with
extensive international experience in the energy,
nuclear, transport, satellite, aerospace and
defense industries, for both public and private
sectors. Betty has strong skills and experience in
regulatory management, highly complex and
technical project/programme management,
contract and bid management, and change and
risk management experience. Betty is an effective
negotiator and is creative, result-driven and
focused. She is multi-lingual and multicultural and
has high ethical standards.
2

3.2 Top teams
Each finalist showed their enthusiasm during the
competition for pursuing internships and
professional opportunities in the nuclear field.
Despite having one common topic, each one
minute video had an individual approach. Dhruv
Dharamshi, the winner of the Olympiad, took a
general outlook, presenting application of nuclear
in the field of medicine, industry and agriculture.
Asmi Amalia, emphasized the benefits of nuclear
science which have extended far beyond the
original research, often in completely unexpected
ways. Sachin Singh, whose title was Nuclear
Techniques for Global Development, mainly
focused on nuclear technology applications in
agriculture and medicine.
The teams reaching the final stage were as
follows:
Team “A Bee girl”
Nurul Asmi Amalia
At the time of the competition he was studying
nuclear energy at the engineering department in
Hacettepe University, Turkey. He often takes part
in and has won various competitions such as the
physics Olympiad, essays, etc.
He is really addicted in energy stuff because
energy empowers our lives. He is curious about
the world and people, he loves traveling and is
obsessed with filling his passport with stamps,
vowing always to be his outrageous self. He likes
to join conferences, workshops, and training. Last
year he joined International Student Energy
Summit (ISES) in 2015, in Bali, Indonesia, as well
as The 3rd Asia Pacific Student Forum (APSF) in
2015, in Jakarta, Indonesia.
Team Amity
Dhruv Dharamshi
(Team Leader)
Jagriti Dhingra
Jeet Sah
Mayank Singh
Sonakshi Singh
Pundir

In 2016, Dhruv

Dharamshi was a final year Master’s student at
Amity Institute of Nuclear Science and
Technology, Amity University. He has had the
privilege of making it to the final round in the WNU
Nuclear Olympiad 2015 (Vienna – Austria). He
has participated in several workshops,
conferences and internship programs like the
Nuclear Security Training Series 2015 (June-July,
2015; Texas, New Mexico, Tennessee, California
- USA); Institute of Nuclear Materials
Management 56th Annual Meet (July, 2015;
California – USA); 14th International Congress of
the International Radiation Protection Association
(May, 2016, Cape Town – South Africa). He is
also the winner of the Nuclear Security Multimedia
Competition 2015 hosted by PNS and CRDF
Global. He has an internship scheduled at the
Federal University of Rio de Janeiro, Brazil in the
summer of 2016, and a poster presentation at the
INMM 57th Annual Meet in Atlanta – USA.
Team C + I + J
Camille Francesca
Simon (Team Leader)
Isabella Del Castillo

Camille Francesca
Simon is a third year
student of De La Salle
University Manila where
in 2016 she was earning
a Bachelor in Science in
Pre-med Physics. At this time she was conducting
a research project on breast cancer aiming to
discover a more economical yet efficient
treatments for her graduate thesis with her
partner, Isabella Del Castillo. She intends to
pursue a career in the medical field specializing in
Radiation Oncology.
Team DIKSHA
Diksha Sharma
In 2016 she was
pursuing her third year
of a Bachelor of
Technology in Nuclear
Science and
Technology. Her
professional ambition is
to expand her
knowledge in the world
3

of nuclear science and emerging techniques while
producing high impact and developing new
applications to enhance quality of life globally.
Also, she wishes to establish a new mark of
excellence in the field of radiation safety, nuclear
techniques, nuclear security, particle physics and
techniques of development of life globally.
Team Hacettepe
Gamze Bozkurt
(Team Leader)
Alp Tezbasaran
During her
undergraduate study,
Gamze worked at
Hacettepe Energy
Community as an
active member and
she is one of the
founders Hacettepe
International Project Community. Also she is
taking part of TED x Hacettepe University in
Sponsorship Crew. In 2015, she participated in an
Erasmus project called as 'I Love Europe' in
Poggiardo, Italy. Also she got the DynEd English
certificate during her English preparatory training.
She did an internship 18 Mart Çan Thermal
Reactor for about one month in 2015. She gained
organizational and interpersonal skills that
develop her academic studies and demonstrate
her creativity under favour of these projects and
organizations.

Team Food
Irradiation: A plan to
end world hunger
Andre Soares
He is a 20-year-old
nuclear engineering
undergraduate
student at Federal
University of Rio de
Janeiro. His studies in
college have started
since 2014 when he
changed his course from Physics to Nuclear
Engineering. He had been a member of an
advanced student group of physics there. They
could learn more about physics and develop ideas
and experiments. The main idea which had been

established was about particle physics. He is
passionate about this field of study. As a nuclear
engineer, he would like to research technology,
innovation and of course, public acceptance of
nuclear. In his free time, he usually travels with his
girlfriend to relax and enjoy the sights. Also, he
has been working as an English Teacher in a
private course inside college.
Team PDPU TITANS
Bharat Singh Rawat
(Team Leader)
Vivek Pachchigar
Bharat Singh Rawat is
pursuing his M.Tech in
the Department of
Nuclear Engineering at
Pandit Deendayal
Petroleum University
(PDPU). He completed
his high school from St. Xavier’s High School
(2009) after which he decided to pursue a
Bachelor’s Degree in Engineering. He completed
his Bachelors of Engineering from Hasmukh
Goswami College of Engineering (2013). In his
course he learned about the nuances of design
and engineering and came to realize that it was
both challenging and fascinating to be a
Mechanical Engineer. He decided to pursue a
Master Degree in Nuclear Engineering because
he sees a lot of scope in the field of food
irradiation in his state which might give me a
chance to contribute to the betterment of his
people.
Team SSachin
Sachin Singh (Team
Leader)
Suraj tyagi
After securing
excellent marks in
his high school
examination Sachin
Singh was
motivated by global
development. He
believed that sustainability is the only vital route
through which the world can survive. And this was
his main aim behind taking up a bachelor’s degree
in Nuclear Science and technology. During his
fourth semester he was enlightened by the Prof
4

A.N Garg on the subject of applications of
radioisotopes. The numerous applications of
nuclear technology once again boosted his
ambition to learn more.
Team The Alpha
and Beta
Usama Shahid
(Team Leader)
Fadime Ozge
OZKAN
In 2016 Usama
Shahid was an
undergraduate
student in
Hacettepe
University Ankara,
Turkey. He was born in Muzaffargarh, Punjab,
Pakistan on Dec 05, 1992. On October 2012, he
was successful in getting Turkish Government
Scholarship for his undergraduate studies in
Nuclear Engineering at Hacettepe University.
Along with his studies, he joined International
Student Commission in University. He became the
General Secretary of commission in 2015 and
organized bi-lingual debate competition for the
first time in university. He organized Football
World Cup in the university among different
nationalities students. He did his first internship at
a thermal power plant KAPCO in Aug 2013 and
2nd internship in nuclear research facility CANEM,
Istanbul in Aug 2015.
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4. Videos
Team A Bee Girl: Nuclear Improves the
Quality of Our Lives - 761 likes
Radioisotopes both occur naturally and are
artificially with nuclear reactors, cyclotrons,
particle accelerators or radionuclide generators.
Basic research in nuclear science has
engendered benefits that extend far beyond the
original research, often in completely unexpected
ways. Nuclear sciences and applications continue
to have a major impact in other areas of science,
technology, medicine, energy production and
national security. Water, Food, Energy, Health
form the corner-stones of modern daily life. They
can be protected, provided and preserved through
the use of nuclear technologies. The IAEA
supports the use of these techniques throughout
the world.

emissions. The IAEA provides assistance at all
stages of a nuclear power programme. It advises
nations that are considering introducing nuclear
power, constructing their first plant or building new
ones. It offers services for the safe and
sustainable operation of reactors and helps
countries to develop safe and secure control
systems for radioactive sources. These are used
widely in medicine, industry and agriculture.
Health— Nuclear techniques are used to support
national nutritional programmes. Irradiation can
make food safer by killing contaminants that can
cause food poisoning. And nuclear techniques
can check whether agrochemicals have been
used properly and pose no health risks. Radiology
is used to diagnose and manage disease, and
radiotherapy to treat and cure it.
LET’S SUPPORT ATOM FOR PEACE AND
DEVELOPMENT!”

Water - Freshwater is a limited resource, one that
we use wastefully, over exploit and pollute. Using
nuclear science, countries can manage their
scarce water resources better. The oceans
provide us with so much, but we use them as a
dumping ground for the pollution, rubbish and
waste we create on land. Scientists at the IAEA’s
laboratories in Monaco use nuclear techniques to
study the key threats to the marine environment.
They advise countries on how to prevent pollution
and mitigate its consequences. A quarter of CO2
emissions are absorbed by the oceans. Once in
the water, the carbon dioxide is transformed into
acid — leading to ocean acidification. Scientists
are researching how this acidification is damaging
coral reefs and threatening marine life and
seafood.
Food - The IAEA operates projects that use
nuclear techniques to improve crop varieties
and soil quality. This leads to more crops and
better food. It promotes the use of a technique
to control pests that can destroy fruit and kill
livestock, and methods to diagnose and
prevent animal disease.
Energy - As populations grow, countries
develop and industries boom, demand for
energy continues to increase. Many countries
see nuclear power as a way of meeting their
electricity needs, while reducing their C02
6

Team Amity: Preeminent Nuclear
Techniques for the Modern Age - 4,951
likes
Nuclear sciences and applications play a critical
role in driving sustainable global development. A
few of the methods applied in the fields of
medicine, industry and agriculture via the use of
radioisotopes have been discussed in greater
detail below.
CANCER THERAPY (Bi-213; produced artificially
in particle accelerators):
Bismuth-213 is used for targeted alpha therapy
(TAT) as it has a high energy (8.4 MeV).
Technetium-99m is used to image the skeleton
and heart muscle in particular. It is produced from
Mo-99 in a generator and is the most common
radioisotope for diagnosis, accounting for over
80% of scans.
SMOKE DETECTORS (Am-241):
Americium-241, with a half-life of 432 years, was
the first americium isotope to be isolated, and is
the one used today in most domestic smoke
detectors.
In combination with beryllium, Am-241 is also
used as a neutron source in non-destructive
testing of machinery and equipment, and as a
thickness gauge in the glass industry. Beryllium
produces neutrons as it captures the alpha
particles from AmO2. AmBe neutron sources have
many applications including measuring soil
moisture.

Countries from around the world are showing
increased interest in the use of the sterile insect
technique (SIT) to suppress the populations of
mosquitoes that transmit, among others, the Zika
virus A cobalt-60 gamma cell irradiator is an
essential component in the use of SIT, a form of
pest control that uses ionizing radiation to sterilize
male insects mass-produced in special facilities.
Once released, these males mate with wild
females who do not produce any offspring,
effectively suppressing the insect population over
time. The technique can be potentially used to
control the Aedes aegypti mosquitoes that carry
the Zika virus.
RADIOISOTOPE THERMOELECTRIC
GENERATOR (Pu-238, Sr-90, Po-210, Am-241):
A radioisotope thermoelectric generator (RTG) is
an electrical generator that uses an array of
thermocouples to convert the heat released by the
decay of a suitable radioactive material into
electricity by the Seebeck effect. RTGs have been
used as power sources in satellites, space
probes, and unmanned remote facilities such as a
series of lighthouses built by the former Soviet
Union inside the Arctic Circle. RTGs are usually
the most desirable power source for unmaintained
situations that need a few hundred watts (or less)
of power for durations too long for fuel cells,
batteries, or generators to provide economically,
and in places where solar cells are not practical.
Safe use of RTGs requires containment of the
radioisotopes long after the productive life of the
unit.”

However, with constraint on the supply of Pu238 alternative, the European Space Agency is
now planning to use Am-241 in radioisotope
thermoelectric generators (RTGs) for space
missions, and the National Nuclear Laboratory
in UK is gearing up to supply it in multikilogram quantities from aged civil plutonium,
where it is a decay product of Pu-241.
STERILE INSECT TECHNIQUE (Co-60;
produced artificially in nuclear reactors):
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Team C + I +J: International Development
Through Nuclear Energy – 750 likes
Improving Nuclear Presumptions Through the
Impacts of Radioisotopes
The world mainly relies on fossil fuels to supply
majority of the world’s energy demands. Fossil
fuel is used as the major source of energy used to
power vehicles, provide electricity, and
manufacture goods. The scarcity of the amount of
fossil fuels as well as its hazardous effects to the
environment created a need to find a better
source of energy.

there are over 116 nuclear power plants operating
by nuclear fission and we hope that the number
will increase significantly in the near future.
Even though the word “nuclear” still has a
negative ring to majority of the population, this
video aims to educate and raise awareness on the
global impacts, particularly, the socio-economic
and technical aspect of nuclear energy to the
society made possible through the production of
radionuclides to change the presumptions of the
general public.

From Rutherford’s first artificial radionuclide in
1908 to the production of radioisotopes in particle
accelerators or nuclear reactors, advances in
nuclear science led to more opportunities for its
applications in different fields such as medicine,
archaeology, food industry, research, and energy.
This one-minute graphic animation focuses on the
nuclear sciences and applications, specifically
Uranium-235, in the field of energy. The
mechanism of nuclear fission paves the way to a
better source of energy in terms of power output,
source availability, and environmental impacts.
Our video presents the use of nuclear energy as
the best solution in solving our energy crisis. The
video begins by stating the problem with fossil
fuels and then presenting nuclear energy as the
solution. The mechanism of nuclear bombardment
of U-235 was explained briefly and then the power
output of a nuclear reactor was compared to that
of a fossil-fuel reactor with nuclear reactors
yielding to a far higher output with a much smaller
source. The socio-economic benefits of nuclear
energy include the creation of more job
opportunities (from the construction of the reactor
until the management of the structure), and
provides a more stable economy because it
decreases the dependency on fossil fuels as
nuclear energy does not fluctuate with the prices
of coal and gas. Operating costs of a nuclear
power plant are lower as well which makes it a
cheaper option in the long run. Unlike fossil fuel,
which is limited, high-cost, and hazardous to the
environment, nuclear energy is abundant, cheap,
and cleaner making it a better alternative in
providing our world’s energy demands. As of now,
8

Team DIKSHA: Nuclear Technology
empowers global development – 743
likes
Nuclear technology is an emerging field leading to
the global development of nuclear sciences and
applications. Radioisotopes play a very important
role and are used in nuclear reactors, particle
accelerators for example.
Food irradiation is the process of exposing
foodstuffs to ionizing radiation. Ionizing radiation
is energy that can be transmitted without direct
contact (radiation) capable of freeing electrons
from their atomic bonds (ionization) in the targeted
food. This treatment is used to preserve food,
reduce the risk of food borne illness, prevent the
spread of invasive pests, and delay or eliminate
sprouting or ripening. Irradiated food does not
become radioactive. The radiation can be emitted
by a radioactive substance or generated
electrically. Irradiation is also used for non-food
applications, such as medical devices.
Nuclear medicine is a branch of medical imaging
that uses small amounts of radioactive material to
diagnose and determine the severity of or treat a
variety of diseases, including many types of
cancers, heart disease, gastrointestinal,
endocrine, neurological disorders and other
abnormalities within the body.

9

Team Hacettepe: Radionuclides and
Nuclear Medicine for Global Development
– 1496 likes
Radioactive forms of elements are called
radionuclides. Some occur naturally in the
environment while others are man-made either
deliberately or as products of nuclear reactions.
All radionuclides commonly administered to
patients in nuclear medicine are artificially
produced. Most are produced by particle
accelerators (mainly cyclotrons), nuclear reactors,
radionuclide generators. Radioactive isotopes are
useful because they produce alpha, beta and
gamma rays. The radiations’ penetrating power
depends on its energy, particle mass and the
object's density. These properties lead to many
practical applications in science, medicine and
industry. Radioisotopes are used today for a
variety of purposes - in science, medicine,
industry, agriculture and environment.

contribute in many ways to the health,
development and security in countries worldwide.
The effective development of new technologies
and their applications, as well as the safe and
economical maintenance of existing technologies,
rely on a thorough understanding of the
underlying nuclear science principles, related
physio-chemical processes and nuclear data.

When it comes to the field of nuclear medicine, it
was developed in the 1950s by physicians with an
endocrine emphasis, initially using iodine-131 to
diagnose and then treat thyroid disease. In recent
years specialists have also come from radiology,
as dual CT/PET procedures have become
established. Nuclear medicine uses radiation to
provide diagnostic information about the
functioning of a person's specific organs, or to
treat them. Diagnostic procedures using
radioisotopes are now routine.
Powerful gamma rays emitted from radioisotopes
are used to sterilize syringes and other medical
tools Radionuclides are used to hemopoietin
forms of tumors. Diagnostic techniques in
nuclear medicine use radioactive tracers
which emit gamma rays from within the body.
These tracers are generally short-lived
isotopes linked to chemical compounds
which permit specific physiological processes
to be scrutinized. They can be given by
injection, inhalation or orally. In most cases,
the information is used by physicians to make
a quick, accurate diagnosis of the patient's
illness. Tens of millions of nuclear medicine
procedures are performed each year, and
demand for radioisotopes is increasing
rapidly. Nuclear science and technologies
10

Team Food Irradiation: A plan to end
world hunger – 2,702 likes
The production of radioisotopes is very important
to nuclear techniques applications. Food
irradiation is an example of nuclear technique that
uses a radioisotope as a source of radiation.
Radionuclides can be created in particle
accelerators or nuclear reactors. In general, an
element is bombarded with neutrons to become
an unstable radionuclide. "By bombarding cobalt
59 with neutrons, in a nuclear reactor, an
additional neutron can be captured by the nucleus
converting it into cobalt 60. Placing this nonradioactive, Cobalt-59 pellets into a nuclear
reactor creates deliberately produced cobalt-60.
Over time cobalt-59 absorbs a neutron to become
cobalt-60. After removal from the reactor the
cobalt-60 is double enclosed in stainless steel
sealed sources." (Radioactive Isotopes)
Food irradiation is a process to improve food's
quality. "Food irradiation kills bacteria, insects and
parasites that can cause food-borne diseases. By
doing this, irradiation also: extends the shelf life of
food, by destroying the micro-organisms that
cause spoilage, and by slowing the ripening
process and inhibiting the sprouting of root
vegetables such as potatoes and onions; makes
food safe to eat by destroying parasites and
micro-organisms that cause trichinosis and
salmonella poisoning; and ensures that insects
are not transported across borders, through
quarantine treatments of fruits and vegetables"
(CNA, 2015).
In Brazil, 50% of our food production is wasted.
About 30%, more than a half is wasted because
this food needs to be transported long roads for
long hours. Of course, during the transportation,
a lot of food is spoiled. Now, imagine there are
food irradiators near all centrals of food
distribution in Brazil. We could export it. We
have potential to feed 19 millions of people.
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Team PDPU TITANS: Radionuclides for
Peaceful Nuclear Applications – 800 likes
TRIGA, MTR and Swimming Pool Type reactors
are source of neutrons for Radio isotope
production. Radioisotopes can be produced by
irradiating some elements inside these reactors.
The global radioisotope market was valued at
$3.8 billion in 2012, and is poised to reach about $
5.5 billion by 2017.There are about 1500
radioisotopes of which 60 can be found in nature.
Medical radioisotopes accounts for about 80% of
the market, mainly for diagnostics.
Radioisotopes have applications in different fields.
Like, in food and agriculture Gamma Rays and XRays are used for food preservation and
Irradiation. Cobalt -60 and Cesium-137 are used
as sources for the production of Gamma rays.
Gamma Irradiators are used on Industrial scale to
irradiate food products, medical sterilization etc.
The time of Irradiation is directly proportional to
the strength of the gamma source. The stronger
the source lesser will be the time required. A low
gamma dose of less than 0.15 kGy is used for
inhibiting sprouting, insect disinfection and
destruction of parasites. A medium dose (1-10
kGy) is used for elimination of spoilage microbes
in fresh fruits, meat and poultry and food
pathogens in meat and poultry and hygienization
of spices and herbs. Above 10 kGy is used for
sterilization of food for special requirements and
for shelf-stable foods without refrigeration. Food
irradiation does not make it radioactive. Various
other advantages of food irradiation include sprout
inhibition, quarantine fruits, insect disinfection,
shelf life extension and hygeinization. In Nuclear
Agriculture, nuclear radiation is used to enhance
the mutation of various crops. The process of
mutation, unlike genetically modified (GM) crops,
does not seek to introduce new or different
genetic material in crops. It simply enhances their
desirable qualities and reduces unwanted
characteristics.

radiation dose to the patient is low. In cancer
therapy Cobalt -60 and Iodine-131 are used for
treatment. Myocardial Perfusion Imaging (MPI)
uses Thalium-201.Treating leukemia by Bi-213
may involve a bone marrow transplant, in which
case the defective bone marrow will first be killed
off with a massive dose of radiation before being
replaced with healthy bone marrow from a donor.
Strontium-89 and samarium 153 are used for the
relief of cancer-induced bone pain.
Some radioisotopes are also used as tracers for
research in Nuclear agriculture. Phosphorus-32 is
injected in plants and trees to study the flow of
fertilizers and water. Gamma radiography is used
in Non Destructive testing and Inspection of
Materials. Decay heat of some radioisotopes can
be used to desalinate the sea water and also for
hydrogen production in power reactor. This is how
Radionuclides helps mankind in all corners of life.

Cyclotron or particle accelerators produce proton
beams which are used to manufacture
radioisotopes used in medical diagnosis. In
Medical field sterilization of medical products is
done by Irradiation techniques. Technetium-99m
emits gamma rays and low energy electrons.
Since there is no high-energy beta emission the
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Team SSachin: Radionuclides For
Peaceful Nuclear Applications – 709 likes
Different nuclear techniques are used for
production of radioisotopes that helps in global
development, most of the radioisotopes produced
in nuclear reactor or particle accelerator,
In nuclear reactor bombardment of selected
targets is far the most common route for
radioisotope production, while in accelerator
charge particle (alpha, proton, deuteron)
bombardment on target material technique is
used.
Reactor produced radioisotopes are usually
cheaper and easier to obtain on a routine basis as
compared to cyclotron produced isotopes, in a
nuclear reactor many targets are irradiated while
in accelerators only one target can be bombarded
at a time and production cost is also high. So,
most of the radioisotopes are used produced from
nuclear reactors.

radioisotope generator of 99moleybdneum to 99m
technetium is most common used in bone
scanning, brain scanning and many more in this
technique a longer lived parent is chemically fixes,
which decays to shorter lived daughter and comes
into radioactive equilibrium, the daughter nuclide
is selectively milked out from the generator
making use of the difference in the chemical
properties of two elements, therefore repetitive
milking is possible. The other most important
radioisotope used in medicine for both therapy
and diagnosis is 131 iodine which decays by beta
emission, 131 iodine labelled compounds should
have radioisotopes inherent property to
accumulate in specific organs upon systematic
administration. 131 iodine in radiopharmaceuticals
are labelled with different compound and used in
different treatments like thyroid uptake and scan
and many more.

The produced radioisotopes having different
application in different fields like agriculture,
medical, industry, biology but according to global
development we mainly focus on agriculture and
medical fields. In agriculture radioisotopes are
used to improve the quality and productivity of
agriculture products , we use different techniques
in agriculture like genetic improvement of crop
plant in this technique of utilizing radiation energy
for inducing mutations in plant cells is now widely
used to obtain a desired variation in the quality of
products the other most common technique in
agriculture is food preservation in which we use
ionizing radiation from isotopes like 60-cobalt,
137-cesium used for food preservation, food
irradiation technique doesn’t affects the
texture , taste or any significant chemical
changes in food.
The applications of radioisotopes in the field
of health care in general and in medicine in
specifically have been very extensive.
Radiopharmaceuticals are the emerging
techniques in which special radiochemical
formulation, of adequate purity and
pharmaceutical safety, suitable for oral
administration to humans for performing
diagnostic test.
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Team “The Alpha and Beta”: Radioisotopes and
Nuclear Technology for Global Development 1,384 likes
Due to the advancements in the technology the
uses of radioisotopes play a vital role in the global
development. Radioisotopes are being used these
days in the field of medicine, industry, agriculture,
archaeology, power production etc. In our video,
there is a girl Janey who just came from school
and saw her father sad. She asks the reason of
his sadness. Her father is farmer. This year his
crops are attacked by bacteria which cause the
spoilage of their crops. The father replied that he
is worried about their crops and explains what
happened. The girl replies her father that there is
no need to worry. She tells her father that today
their teacher informed them about the uses of
radionuclides in different fields. Her father is
surprised, and then she further tells about it.
Fathers these day radioisotopes like cobalt-60
and cesium-137 are used to kill bacteria. The
crops are irradiated with the emission of these
radioisotopes which saves them from spoilage.
Her father likes her idea and thinks to try using
radionuclides. After some days she visits her
father and asks about the crops. Her father is very
happy now and he is very thankful to her daughter
about the idea. His colleagues’ farmers are also
interested in learning about the uses in the field of
agriculture. Janey says her father that she will ask
from her teacher and he will be happy to teach the
uses of radionuclides in the field of agriculture.
As agriculture is the most important pillar for any
country’s development so we as guess as the
basic pillars are development not only the country
will develop but also it will be global development.
The other basic pillars are medicine; we are using
radionuclides like P-32, Fe-59, Co-60, I-131, Tc99m etc. in the field of industry it has very wide
applications. The most important pillar globally for
development is energy. Radioisotopes are used in
nuclear power plant for the generation of
electricity which is economical and environment
friendly. Moreover, these days particle
accelerators are essential tools of discovery for
particle and nuclear physic and for sciences that
use x-rays and neutrons. ..”
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5. Essays
The finalists have elaborated 3 effective
messages to communicate to decision makers the
need to expand nuclear capacity in order to hold
global warming below 2°C. This is based on
International Energy Agency’s (IEA) 2-degree
scenario which is aiming to avoid the most
damaging consequences of climate change and is
requiring a large increase in clean energy.
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6. WNU Nuclear Olympiad 2016 –
Final results
All World Nuclear University Olympiad finalists
proved to be exceptional students who produced
outstanding work for the competition. They are all
to be congratulated on their efforts and the
diversity of the skills required making and
promoting a video, research and writing an essay.
The Nuclear Olympiad 2016 was won by Team
Amity, with Dhruv Dharamshi as a leader and
Jagriti Dhingra, Jeet Sah, Mayank Singh,
Sonakshi Singh Pundir as members.

Dhruv Dharamshi at the WNA Symposium 2016 with Agneta Rising DG World Nuclear Association and Patricia Wieland
Head of WNU

7. Acknowledgements
The WNU is grateful to the World Nuclear
Association for the organization of the final stage
of the WNU Nuclear Olympiad at the Symposium
on 15 September 2016.

1

not include candidate name
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8. Appendix -Terms and conditions
WNU Nuclear Olympiad 2016
Terms and conditions The WNU Nuclear
Olympiad 2016, hereafter referred to as the
Nuclear Olympiad, is open to undergraduate
and graduate students aged 18 to 28 years
old from all nationalities.
1. Submissions, video, description, tags,
interviews, written essay and oral
presentation should be English; however,
the video can be in a local language,
provided it is subtitled in English.
2. The Nuclear Olympiad is open to
individual or group submissions. In the
case of group submissions, one team
leader must be selected to represent the
team in subsequent rounds.
3. The Nuclear Olympiad is not open to
WNU secretariat, and staff from
collaborating institutions.
First Stage: create and promote a video

4. In the first stage of the Nuclear
Olympiad, candidates should:
a) Create a short video of about sixty
seconds on technical, economic or
social aspects on the topic
“Production of Radionuclides for
Global Development”.
b) Upload the video to YouTube, or
YouKu in China, with the following
steps:
i.

Set the video for public view.

ii. Create a title for the project
that captures the message
behind the video, including
the word "nuclear". Please do

iii. Write a detailed description
of about 500 words explaining
the content of the video in
the description space on
YouTube or YouKu. The
following terms should be
included: “nuclear sciences
and applications”,
“radioisotopes”, “reactors”,
“particle accelerators” and
“WNU Nuclear Olympiad
2016”.
c) Go to www.world-nuclearuniversity.org and submit the
YouTube or YouKu link by Friday 11
March 2016 with the following
information:
i.

Name, e-mail and mobile
phone number of the team
and members, or individual. If
the video is submitted by a
team, please nominate the
team leader.

ii. Name, e-mail and
recommendation letter of a
university professor.
iii. Country/region.
iv. URL for YouTube or YouKu
video.
v. Scanned copy of the team
leader’s university identity
card with photo.
5. Evaluation of the first stage:
a) The videos sent will be analysed by
the WNU Coordination Centre
according to their adherence to the
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topic “Production of Radionuclides
for Global Development”.
b) The authors of the accepted videos
will be contacted by email on Friday
18 March 2016 and will be asked to
confirm their willingness to
participate in the next stages by
Wednesday 23 March 2016. If a
candidate is unable to be contacted
or does not have all supporting
documents, he/she will not be
considered for the next stages of
the competition.
c) The WNU will post the finalists’
videos on the WNU website and
social media for the public to ‘like’
their preferred videos, from
Tuesday 29 March 2016.
d) The candidates should promote
their videos in order to gain as
many ‘likes’ as possible.
e) At 17:00 UTC on Thursday 19 May
2016, the WNU will verify the
number of ‘likes’ each video has
received on YouTube or YouKu. The
number of ‘likes’ will include all
those received since the video was
first posted by the author for the
purpose of the Nuclear Olympiad.
‘Dislikes’ will not be taken into
account.
f) The authors of the ten videos with
the highest number of ‘likes’ will be
eligible for the next stage of the
competition. The authors will be
contacted by email regarding the
results and next stage.
g) The author of the video with the
highest number of ‘likes’ will
proceed to the next stage of the
competition with a bonus of two
points.

h) The author of the video with the
second highest number of ‘likes’
will proceed to the next stage of the
competition with a bonus of one
point.
Second stage: interview

6. The individual or team leader and
professor who provided the reference
letter at the first stage of the
competition will be contacted by email
and asked to submit a 200 word
biography with photo before 23 May
2016. The biography should include their
educational background, professional
ambitions, hobbies, and how important
is to participate in the Nuclear Olympiad.
7. The finalists will be interviewed by
telephone or video conference (e.g.
WebEx or Skype) about the topic of their
video. The date of the interview will be
during the week 30 May to 3 June 2016.
8. The interview will check:
a) Knowledge. If candidate
demonstrates knowledge on the topic
of the video.
b) Communication skills. If candidate
expresses thoughts clearly; is able to
reply to the questions in a logical way;
projects enthusiasm; and is able to
respond convincingly.
c) Motivation. If candidate
demonstrates an interest in further
studies and working in the nuclear
area; and shows a strong
determination to proceed to the next
stage of the Nuclear Olympiad.
9. The candidate may lose one point if
she/he fails in any topic of the interview.
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Final stage: Elaboration of Nuclear
Communication Messages

10. The ten finalists will elaborate 3 (three)
effective messages to communicate to
decision makers the need to expand
nuclear capacity in order to hold global
warming below 2°C.
11. The messages will have to be simple,
concise and easily understood by nontechnical people. The messages will have
to be supported by evidence that they
are effective (reference data provided,
message test with sample population,
etc.).
12. All work should be written, and no more
than three pages long, including, text,
figures, tables and references. The
material should be sent to wnu@worldnuclear-university.org by 15 July 2016.
13. Evaluation of the final stage will be made
by a jury, based on the following criteria:
a) Clarity of the text
b) Logical organization
c) Well-developed points that are
supported with specific evidence
d) Creativity
e) Innovative approach
14. The judges will assign a minimum of zero
or a maximum of two points to each of
the five criteria. (Maximum points at this
stage: 10 points)
15. The participant with the most points will
be the Nuclear Olympiad 2016 winner
(maximum points: 12 points).
16. The participants will be informed about
the final results by 5 August 2016.

17. The individual or team leader and the
respective university professor will
receive economy return travel and
accommodation in London, UK, from 14
to 16 September 2016 (two nights) and
participation in the World Nuclear
Association Symposium and exhibition,
where the 2016 Nuclear Olympiad
trophy will be awarded.
Further terms and conditions

18. By applying for the Nuclear Olympiad, all
participants agree to be bound by the
terms and conditions, as well as to their
submissions to the Nuclear Olympiad
being used in WNU promotional material.
19. Participants must make sure that they
have the right to publish and distribute all
the material in their videos, and provide
references where appropriate. The WNU
accepts no liability for the content or
publication of video submissions to the
Nuclear Olympiad.
20. The WNU reserves the right to disqualify
any participants who do not abide by the
rules and regulations, or who are deemed
by the competition judges to be acting
unfairly. This includes purchasing ‘likes’
for the video submissions and plagiarism.
21. The WNU and its collaborating
organizations accept no liability for
entries lost, damaged, or delayed.
22. There is no alternative prize to the
Nuclear Olympiad award.
23. The judges’ decisions are final.
24. In the event of unforeseen circumstances,
the WNU reserve the right to alter or
amend the rules and regulations of the
Nuclear Olympiad.
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