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1. Structure of an atom and nucleus

The basic components of an atom :J 5 / \“Z (J: (')

Basic characteristics including proton, electron, and neutron htt ps ://' NSO.SC | en Ce/ge nera I Syl Ia b us
The models explaining the atomic structure (evolution of models) -

Isotopes (stable and unstable), isotones, isobars, isomers

The periodic table of elements

Properties of nucleus (size, mass, etc.)

Basic particle physics (quark composition of subnuclear particles)

Currently excluded: Shell model of nucleus, advanced quantum mechanics J? t J? V
2R a 7N I A

&

2. Radiation

Different types of radiation (alpha, beta, gamma, x-ray, neutron, ionizing and non<onizing & understanding electromagnetic
spectrum)

Types of radioactive decay based on nucleus instability

Differentiate between properties of radicactive emissions (calculations of daughters, conservation of mass/energy)
Biological effects of radiation

Radiation interaction with matter (photoelectric effect, pair production, Compton scattering, etc.)

Dose/radiation units - Dose calculations (dose limits, shielding, etc.)

Radioactive decay series (parent/daughter, equilibrium, etc.)
Half-fe, mean life, decay constants E&%d- %%

Man-made vs natural sources

Man-made creation of radiation (x-ray production, accelerators, reactors as source, etc.)

Measurement of radiation (types of detectors, operating principles, etc.)

Currently excluded: Exotic forms of radiation (muons, etc.), detailed Compton scattering calculations, conservation of spinfangular
momentum




&R

3. Fission & Fusion

Nuclear Reactions and Q-value calculations
¢ Differentiate between fission and fusion reactions

* Conversion of mass to energy E=MC2 V YA A1 t VEEA
o Basic relativity formulas and calculations (relating to E=MC2) /( ]J 41? /( Fl.'lj M=
e Control of fission and fusion

o Fission and fusion as source of energy

* Nuclear energy

¢ Physics: moderation, neutron energy spectrum, scattering, cross sections, four/six factor formula, neutron life cycle
o Engineering: design, control, components

e Stars formation/death

¢ Uranium enrichment, isotope separation

¢ Relationship to binding energy (semi-empirical mass formula, changes in binding energy)

e Currently excluded: Thermodynamics of reactor operation, detailed core neutronic calculations

&

4. Radioactivity in the Environment

Natural occurrences of radioactive ores i%:tﬁ mﬁ‘_f%ﬁ ( ﬁg

Cosmic vs terrestrial sources

Man-made sources in the environment (fallout, etc.)

Radiometric dating (carbon dating, etc.)

Background dose calculations, normal intake or exposure of radionuclides




2

5. History of Nuclear Science

The historical milestones of scientists associated with the development of nuclear science and technology
Early applications - weapornvhealth (x-ray) and who discovered them
The IAEA establishment and role (peaceful uses)

History of nuclear accidents J? % j] *SI_? 0) J*_.IJ;E EE

2

6. Risk and Safety

¢ Principles and concepts in radiation protection/treatment
» Waste management principles, practices, classifications

¢ Time, distance, shielding I J Z 7 t I 1 A
o ALARA - Safety and security culture ﬁ:

o Emergency response (protective actions)
e Risk communication

&

7. Applications (Energy, Health, Industry/Agriculture, Environment)

¢ How nuclear technologies support agriculture (mutation breeding, food irradiation, sterile insect technique)

* Health application and use as diagnostic and therapeutic treatment (x<ay radiography, computed tomography (CT), radiation
therapy)

¢ Industry (hydrogen production, non-destructive evaluation, crosslinking and degradation of polymers, radiation-nduced reactions)

¢ Sterilization

« Radioisotope production

* Radioactive tracing (defect detection, water tracking, etc.)
¢ Nuclear power (electricity, propulsion, heat, etc.) J? % ° E&%{I’%ﬁ 0) *I‘J
7JN 7 ] ' )
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ADVISORY COMMITTEE - WORKING GROUP 2 & 3
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DESCRIPTION OBJECTIVE

Designed for experienced professionals and educators

INSTA faculties/members

education hub

*  Focus on a simple, WOW factor and state of the art education approach
Incorporates case study and research-based presentations, discussions and exercises led by

* Phase 1= 3 modules conducted virtually while Phase 2= physically in one of the INSTA

Format maximises organisational and personal impact while minimising disruption to work

To develop deeper understanding of the global agenda, legislation and treaties and on Nuclear

Science and Technology (N
To promote growth, resear
To improve competency |
facilitation

To strengthen collaborat
knowviledge management ¢

E[:p

n
IST in one onw's field
rough effective learning and

ition and optimize nuclear

.
and family life J *  To inspire new Eeneration v. cuuweiwrs wir e s o 0N of NST or socio-economic
\ develoment
> Ph [ = Phase-II
r \ < > : e —
ENTRANCE X -
MODULE 1 MODULE 2 MODULE 3 ] MODULE 4
CRITERIA LEARNING APPROACHES & GLOBAL AGENDA, LAWS AND ROLES OF NST IN DEVELOPMENT ] EDUCATION HUB
» Educators and STRATEGIES FOR THE 21ST CENTURY TREATIES : INSTA SCHOOLS
academician |
* Staff of research and - s b r— F—
.. . . - N
training institutes P— e
* Offcials fom i Module1 Modu le2 Module3
ministries (eg: | * Discussion/presentation/r
h s —— o
Education, Regulators, Technology Agency and Partners e Nuclesr Forensic I eport
Science & Technology, ¢ The “Gogies™ ® Radiation and Realism s Human Mealth
Health) s Creative Content *  Nuclear Safety o Agriculture
® Internet Revolution Learning ®  Nuclear Security e Food Safety — I
\ ) ® Learning Design ®  Nuclear Safeguards . Nu:lear Power Plant for Energy an J
e  Learning Assessment e — © 7 ications
®  Learping Theories it
. . I 5S4 —
on of Nuclear ~
—
I |
1
|

v Compubory e Elective £ }
. Module 1-3: a total of 42 hours with 14 hours per module
. Virtual [synchronous & asynchroncus)
Each module has: “
= 10 hours | =3 lsory topics & 2 ek topics {lve stream/recorded) N
= 2 hours participants’ presentation i
I
I

I Ogtion to enroll in Mcdule 4 (Phase 2}
To be completed :
within 6 months i
1
1

v Successful completion of Phase 11
¥ Fast track eligibility through Formal assessment by
Advisory Committee

=

- 2 hours group discussion {% 7 hours/month

Selection

“Upon completion of each module, a certificate will also be given.
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Schedule March, 2025

Sunday

Monday Tuesday Friday Saturday

TEWS3¥N

3 DAY1 4 DAY2
(1) Cpening ceremadyy {1) Lecture (1) Lacture
IVET| Or. SASAKI Prof. YASUDA
(2) Lecture {2) Lecture (2) Lecture
Prof. 1IMOTO Agst Prof. AL-AZRI Dr. HASAM
(3) Lecture {3) Lecture (3) Lacture
Prof. EKHTIAR| Assoc. Prof. SAENGCAEW| Asgoc.Prof. KHOC
Dr. PLOYKRACHANG]
] 10 DAY4 |11 DAYS  |i2.18 20 DAY X |21 DAY6 |22
(1) Lecture 11) Locture e
Dr. IGARASH] Dr. BELMONTE Arrheal ot Tokyo, Japan Guidance,
(2] Lecture (2) Lecture Recponse lecture
TEWS 2025 JPN “RP NORM” prot. 1m0 o saxcos =
(3) Lecture {3)Test a clasing for virtual Fasticipant crasentations
Prof. 1IMOTO! IVET [15min/participant)
23 24 DAY? 28 DAYS 26 DAY9 27 DAY10 |28 DAY11 2% DAY Y
All Al AM AM AM
VR Site-Visk; MALT Rick Managéermant Greup presentatices Leaving
. Analytical understanding of Site-Vait; JCAC for ) Prof. MATSUZAK] Agsc Prof. RAHMAN] [20minygroun) Japan
radation tehaoe PHITS ernvironmental manitcoing o
INSTA Spring School of . e
PM Asst. Prof. SHUMARA|PM
° 1 ® Dr. OGAWA| Site-Visk; Polce/Fire sta. |PM UTokyo/ IVET presentations
Prof. [IMOTCY Group disoussion & tatk and Cloging ceremonty
Advanced Radiation Protection

Focusing on NORM
under Risk Management

Lecturer _and Theme

. . s -
&Communication DAY-S:0nkine mode
RP Scope and World -its infinite possibility as an
1 Takeshi IIMOTO Prof. The University of Tokyo nducation th
2 Adnan EKHTIAR Prof. Syrian Atomic Energy Commission Radiobiology
’ Central Research Institute of Electric :
3 Michiya SASAKI PhD P Industry Radiation epidemiology
4 Harith M. AL-AZRI Asst prol. University of Nizwa Nuclear physics, radiation physics and chemistry
March 2025 Phannee SAENGKAEW Assoc. prof. .
5 | amonts > PLOYKRACHANG PhD Chutalongkorn University Radiation measurements
Tokyo’ J a p an 6 Hiroshi YASUDA Prof. Hiroshima University Radiation units
7 Md Mahamudul HASAN PhD The Unéiversity of Tokyo Dosimetry and Dose estimation
B Kok Siong KHOO Aszoc. prof.  The National University of Malaysia RP in Safety and Security
] Yu IGARASHI PhD Japan Atomic Energy Agency RP in planned and emergency exposure situation
10 Takumi SAITO Prof. The University of Tokyo RP for radicactive wastes
Hosted by JVET(Japanese Volunteer’s Expert Team) 1 Takeshi UMOTO.  Prof. [TToe Univarsity. of Tolcyo R In existing exposure sktustion
Technological University of the : -
: : 12 Zachariah John BELMONTE PhD Risk communication in RP
Supported by The University of Tokyo and Philippines
NPO-STIF(Science and Technology Information Forum) 13 Alihiro SAKODA ~ PhD Japan Atomic Energy Agency RP for NORM
) Analytical ungerstanding of radiation behavior -
14 Tatsuhiko OGAWA PhD Japan Atomic Energy Agency PHITS training-
15 Anita ABD RAHMAN  LEO T Universiti Putra Malaysia Medical Risk
+4 - ' Integration of thinking with
FRATFRAR XS 16 Rumike HAYASHI  Prof. Tohoku University other discipines related to  Chemical Risk
. cd ity 158 risk management

17 Al SHUHARA Asst. Prof. The University of Tokyo General Risk




. INSTA Chair
Opening Ceremony = Supporters; Speakers at ceremony
(remote mode)
®m  Opening declaration
B Welcome address
®m  Purpose of WS

Dr. Irman ABDUL RAHMAN C«B

Chair
INSTA Steering Committee

(@] @]

Prof. Nobuto SAITO

Prof. Toshiharu KISHI

Associate Professor,
National University of
Malaysia

Executive Director, Vice President
Director General, Division for
Environment, Health and Safety,
The University of Tokyo

Executive Vice President
The University of Tokyo

Hostof TEWS 2025 JPN
—

Ms. Takako HOSOYA Mr. Tominori SUZUKI

Prof. Takeshi IIMOTO

Deputy Director General
Division for Environment,
Health and Safety

The University of Tokyo

MOFA MEXT

Mr. Kenichiro TANAKA @ Mr. Taku KAWAHARA

President
Science and Technology

Coordinator of Japanese )
Information Forum

volunteer’s Expert Team
(JVET)

Professor,
The University of Tokyo

Director

International Nuclear
Cooperation, Research and
Development Bureau, Ministry
of Education, Culture, Sports,
Science and Technology

Director

International Nuclear
Cooperation Division,
Disarmament, Non-Proliferation
and Science Department,
Ministry of Foreign Affairs

Ms Marina binti MISHAR = INSTA TIAEA

Dr. Yaser KASESAZ

IAEA

Prof. Helena ZHIVITSKAYA

Section Head, Programme
Management Officer

Technical Cooperation
Division for Asia and the
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9 Technical Officer, Knowledge
INSTA WG3-Head \ ; Management Specialist,
Atomic Energy Organization of Iran ; International Atomic Energy Agency




Respected Lecturers

from Syria, Oman, Thailand, Bangladesh, Malaysia,
Philippines, and Japan
[DAY1-5 (remote mode) , DAY7 and DAY10 (onsite mode)]
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Welcome Ceremony
[DAY6, AM]

Let’ s start
Face-to-Face Activity !
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Strong Supports
by Junior Experts (JE)
and UTokyo Staff
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-~ Japan Chemical Analysis Center
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Group Presentations
from participants
[DAY11, AM]
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