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International Atomic Energy Agency (IAEA)

Atoms for Peace (1953)
addressed by D.Eisenhower,
to the 470th Plenary Meeting
of the UN GA

* Founded 1957

= HQ in Vienna, Austria
146 Member States

= 6 Divisions

2300 Staff

About 300 MEuro Budget
= WWWw.laea.org

= ICTP-IAEA Workshop on Development of Radiation Resistant Materials, 20-24 April 2009, Trieste



The Nobel Peace Prize 2005

“for their efforts to prevent nuclear energy from being
used for military purposes and to ensure that nuclear
energy for peaceful purposes is used in the safest
possible way~

IAEA

i i Alorve Ereegry Agenty

International Mohamed
D Atomic Energy ElBaradei
Agency (IAEA) 1/2 of the prize

1/2 of the prize Egypt

X X Director General of
Vienna, Austria 1AEA

Founded in 1957 b. 1942
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Pillars of the IAEA

: .-ci._:.-l"-"'f,}
* Promoting Science &..[& ghml QO e,
the world's focal point to mobilize peac ppllcaﬁ0ﬂ3Q¥nUGtear
.____h ey = '*-u.,'h..'-"-

science and technology for critical needs i tJIevelvc:}plrlgL countrles

* Promoting Safeguards & Venﬂcatlon

the world's nuclear inspectorate

* Promoting Safety and Security

helps countries to upgrade nuclear safety and security

IAEA’ s 50 Years of Atoms for Peace (2007)

&L((ﬁ.
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JAEA In UN system

General Assembly ==
1

Subsidiary Bodies
Main committees

Human Rights Council
Cither sessional committees
Standing committees and ad hoe bodies ’;'
Other subsidiary organs 4

s
Fl
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A
Advisory Subsidiary Body

United Natfions Peacebuilding
Commission

WWFP World Foed Programme

UNRVVAZ United Nations Relief and
Works Agency for Palestine Refugees
in the Mear East

UN-HABITAT United Mations Human
Setlements Prograomme

UN-INSTRAW United Mations
Internafional Research and Training
Institute for the Advancement of Women
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Economic and

” Social Council .

Functional Commissions
Commissions on:

Marcotic Drugs

Crime Prevention and Criminal Justice

Science and Techrology for

Development

Sustainable Developmeant

Status of Women

Population and Development
Commission for Social Development
Statistical Commission

Regional Commissions
Economic Commission for Africa (ECA)
Economic Commission for Europa (ECE)

Economic Commission for Latin
America and the Coribbean [ECLAC)

Economic and Secial Commission for
Asia and the Pacific (ESCAP)

Economic and Social Commission for
‘Wastern Asia [ESCWA)

Other Bodies

Parmanent Forum on Indigencous Issues
United Natfions Forum on Forasts
Sessional and standing committeas
Expert, ad hoc and related bodies

Related Organizations

AATT S WALl Tiemimln ¢ msmirsi o e

IAEA S International Atomic Energy
Agency

CTBTO Prep.Comé PrepCom for the
Muclear-Test-Ban Treaty Crganization

OPCW¢é Organization for the
Prohibifion of Chemical Weapons

International Court
of Justice

Specialized Agencies”

ILO International Lakour
Crganization

FAO Food and Agricultura
Organizafion of the United MNations

UNESCO United Mations
Educational, Scientific and Cultural
Crganization

WHO World Health Crgonization

World Bank Group
IBRD Internaticnal Bank
for Reconstruction and
Dewvelopment
IDA International Development
Association
IFC International Finance
Corporation
MIGA Multilateral Investment
Guararites Agency
ICSID International Centre for
Seltlement of Imvestment
Disputes
IMF International Monetary Fund
ICA O International Civil Aviation
Crganization
IMO International Maritime
Crganization
ITU International Telecommunication
Union
UPU Universal Pestal Union
WMO World Meteoralogical
Crganization
WIPO World Intellectual Property
Organization
IFAD International Fund for
Agricultural Development
UNIDQ United Nations Industrial
Dewvelopment Organization

UNWTO World Tourism
Crganization

s =

Secretariat

¥

Departments and Offices

0SG3 Office of the
Secratary-General

OIl0S Office of Intemal Owversight
Services

OLA Office of Legal Affcirs

DPA Department of Political Affairs

UNODA Office for Disarmament
Affairs

DPKO Department of Peacekesping
Cperations

DFS4 Department of Fisld Support

OCHA Office for the Coordination
of Humanitarian Affairs

DESA Department of Economic and
Social Affairs

DGACM Department for General
Assembly and Confarence
Managemeant

DPI Department of Public Information

DM Department of Management

UN-OHRLLS Office of the High
Representative for the Least
Developed Countries, Landlocked
Developing Cowuntries and Small
lsland Developing States

OHCHR Office of the United
Mations High Commissioner for
Human Rights

UNODC United Nafions Office on
Drugs and Crime

DSS Department of Safety and
Security

CFED

UNOG UM Office at Genava
UNOV UN Office at Vienna
UNON UN Office at Naircki



IJAEA organizational chart
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IAEA's Laboratories Seibersdorf and Vienna

acelogy,

3
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Environmental Protection

= Conduct research into animal health
= Develop new plants for harsh environments

= Conduct research in Sterile Insect Technique

= Strengthen MS capacity to measure radioactivity in the environment

= QA/QC of radiation dosages in medicine and industrial applications

= Provision of analytical services, and development of nuclear methods

& instrumentation

(&) 1AEA
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JAEA's Laboratories in Monaco

=
.'lI | L ] =

\‘F &y }%)/ International Atomic Energy Agency

\Rpidl . e ' 1

W\ Marine Environment Laboratory - Monaco

= Research for the protection of the marine environment from
radioactive and non-radioactive pollution.

= Applications of nuclear & isotopic techniques for tracking
oceanic processes, understanding marine ecosystems and
assessing pollution impacts.

= Expertise, training & Reference Materials essential for Member
States' commitment to the sustainable development and monitoring
of their marine environments.

= Strategic partnerships with international organisations and other
UN ocean agencies (IOC/UNESCO, UNEP, UNDP, IMO) to deliver the
UN-WSSD programs on sustainable development of the ocean.

) IAEA
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Education & training activities

|
The Abdus Salam el |
International Centre for Theoretical Physics éﬁ}
fuvett e
Neutron probing for compositional and | o
structural characterization of materials and e i
biological samples

Reactor Institute Delft
11 - 15 May 2009

and
(TU Delft - Reactor Institute Delft, The Netherlands)

International Atomic Energy
Agency

=Support of international and regional education and
training courses

= Cooperation with ICTP and other collaborating
centres (ANSTO, RID, Elletra, etc.)

@leEA
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Profile of the Physics Section

22nd IAEA

Fusion Energy Conference

The Physics Section supports the

I AE A M em be r St a‘tes reg ard | N g Ninth International ‘I.'opica.I Meeting on ﬁq
- = Nuclear Applications and =
utilization of: Utilization of Accelerators

AccApp’09

= Accelerators
» Research reactors

= Cross-cutting material research
= Controlled fusion
= (Nuclear instrumentation)

(&) 1aea



Application of accelerators:

= Accelerators and its application
In research and industry.
= Particle and X-ray sources :
= Various probing methods :
= Development of advanced ‘allm

materials and simulation of o
various processes in energy o=
systems (fission, fusion)

i
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Applications of RRs:

= |rradiation programmes (radio-
Isotopes, R&D structural
materials...)

= Training activities (high-skilled staff,
under-graduated students)

= Basic & applied science (neutron physics &
neutron based techniques)

= Non-nuclear applications (biology, medicine,
semiconductors/electronics...).

(&) 1AEA
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Materials science

= Studies of present NPP structural materials
= |nvestigation of degradation mechanisms
= Contribution to R&D programmes of new materials

NPP Roadmap

. GENERATION IV

lear energy systems

R&D process
future
SCWR Super Critical Water Reactor
VHTR Very-high Temperature GCR
GCR Gas-Cooled Fast Reactor
Na FR Na-cooled FR
LFR Ph(Bi) FR

GEN Il
In coming years

50s-60s 2000s Behind
2020
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Nuclear instrumentation

= Support of nuclear instrumentation
In developing countries

= Promotion new Instrumentation
methods (e.g. digitalization)

= Development of QA/QC procedures
and protocols

= Training activities (high-skilled staff
under-graduated students)

bl
-t (ns)
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ICTP-IAEA Workshop

Main purpose:

= Provide state-of-the-art information about modern
nuclear, accelerator and research reactor based
techniques used for simulation and studies of
radiation damage In reactor core structural
materials

= Qverview of advanced physical models and
computational codes developed for prediction of
high-dose radiation effects.

IAEA
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ICTP-IAEA Workshop

Theme of this Workshop iIs in accordance with the
rationale of IAEA’s programme:

= 1.1.4 (INPRO), 1.1.5 (Technology development for
advanced reactor lines), 1.2.2 (Nuclear power reactor
fuel engineering), 1.2.4 (Nuclear fuels and fuel cycles
for advanced and innovative reactors), 1.4.2.1
(Enhancement of utilization and applications of
Research Reactors), 1.4.3.1 (Improvement of
knowledge and data for the design and engineering of
advanced materials of economic importance), 1.4.4
(Nuclear fusion) Nuclear Science Programme (1.4)
towards supporting materials research for advanced

ICTP-IAEA Workshop on Development of Radiation Resistant Materials, 20-24 April 2009, Trieste



ICTP-IAEA Workshop

This event provides unique opportunity to get
consistent information on basic physical processes of
radiation damage as well as overview of structural
materials for fission and fusion reactors including
related R&D activities.

= 24 |lectures by 7 experts
= Poster sessions for participants
= Selected attendees can give short oral presentation

= Participants will get official CERTIFICATE however full
presence during the workshop is required

,]

/‘
——

IAEA

&L((Q.
(\"t(“.-‘!

ICTP-IAEA Workshop on Development of Radiation Resistant Materials, 20-24 April 2009, Trieste



Outline

IAEA introduction
Physics Section
Workshop objectives

Coordinated Research

(8)1AEA

ICTP-IAEA Workshop on Development of Radiation Resistant Materials, 20-24 April 2009, Tri@sténe
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Coordinated Research Project 1

Accelerator Simulation and Theoretical Modeling
of Radiation Effects (Jointly NA-NE)

= Better understanding of radiation effects and
mechanisms of material damage and basic physics
of accelerator irradiation under specific conditions.

= Contribution to developmental of theoretical models
for radiation degradation mechanism

= Improvement of knowledge and data for the present
and new generation of structural materials

= Fostering the advanced or innovative technologies

by promotion of information exchange, collaboration
and networking.

Launched 1/2009, 13 MS (BEL, CHN, EC, ESP, FR,

. yIND, POL, RUS, SVK, UKR, USA)
) IAEA
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Coordinated Research Project 2

Large sample neutron activation analysis (LSNAA)

=Development of new technique for analysis of
Inhomogeneous samples (archaeology, geology,
waste and sediments, etc).

"Harmonisation of new technique for bulk sample
analysis

=Establishment of QA/QC procedures for sample
iIrradiation and data treatment for both, research
reactor and accelerator based neutron sources

= aunched 1/2009, 15 MS (BRA, CHN, EGY, GHN,
GRE, IND, JAP, MAL, NET, PER, ROM, SYR, THA,
USA
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Coordinated Research Project 3

Application of Nuclear Methods in Microstructural
Characterisation and Performance Testing Of

Materials for Hydrogen Fuel Cell and Storage
Technologies

= Contribution to the R&D programs related to the

nydrogen fuel cell and storage material
properties.

=" Improved methodology for testing of hydrogen
fuel cell and storage material properties.

= Enhancement of knowledgebase and
strengthening of networking and transfer of

knowledge between scientists from developed and
developing countries.

= To be launched 11/2009, 15 MS expected

/”_ .‘—\‘
() 1AEA
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Nuclear techniques (1/2):

Important nuclear methods for studies of materials related to
Fuel cells and hydrogen cycle technologies:

Nuclear technique Fuel cells Hydrogen storage
Neutron diffraction (ND) Crystal structure Crystal structure
determination, molten determination.

carbonates, including LiC00O,,
solid oxides (Ni-Zr,Y).

Small-angle neutron Gas diffusion electrodes, Size and shape of

scattering (SANS) Structure of ionomer nanoparticles and nanopores
mem brane and suspensions (e.g. nanostructured Mg
(ex-situ), Ni electrode hydrides).

microporosity, metallic cluster
distribution in PEFC.

Inelastic neutron scattering Gas diffusion electrodes and | Phonons states, hydrogen

(INS) catalyst characterisation dynamics
Quasi-elastic neutron Gas diffusion electrodes, | Hydrogen diffusion and
scattering (QENS). Dynamic of water/protons | librations.

within ionomer.

Neutron reflectivity Hydrogen profile in thin films, | Hydrogen profile in thin
measurem ents. Swelling properties of thin | films
ionomer films.

Neutron radiography 2D and 3D water and gas | Hydrogen distribution
methods and tomography. distribution in fuel cells and
stacks
N N
¥ o
¥ )
Wy IAEA
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Nuclear techniques (2/2):

Important nuclear methods for studies of materials related to
Fuel cells and hydrogen cycle technologies:

Total scattering
experiments

Local structure determination

Local structure determination

Positron annihilation Defects of structures and | Defects of structures and
spectroscopy vacancies in HT fuel cell | vacancies

materials
Muon spin rotation (uSR). Hydrogen dynamics Hydrogen dynamics
Prompt Gamma Activation Determination of trace | Determination of trace
Analysis (PGAA) elements elements
X-Ray diffraction (XRD) Crystal structure determination | Crystal structure

Synchrotron radiography
and tomography.

Local transport and
distribution in gas diffusion
electrodes

determination

Dynamics of hydrogenation

Nuclear magnetic spin
resonance (NMR)

Water profile in fuel cells and
structural analysis

Hydrogen mobil ity and
diffusion, structural analysis

MoOssbauer spectroscopy
(MS)

lon beam analysis

Local structure

2D and 3D hydrogen profile

Local structure

Hydrogen stoichiometry
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Examples (neutron imaging)

The membrane needs moisture Anode °
for electric charge transfer H, —~2H'+2e
Cathode :
1/20,+2H*+2e™  H,0
=

Too much water can disturb
the electro-chemical process

ot - A d
YDAV YO

X L

\)\.

g ‘\"
Ko Lt

: H,O
L) QQ,': Water distribution in the membrane
under different operational conditions
{ j IA E A Source: P. Boillat, Electrochemistry, PSI
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Examples (synchrotron techniques)

Hydrogenation of LaNi:H - the added complexity of an

Inhomogeneous sample

Mapping the position of the (101) powder line against the position of the beam
relative to the sample cell — we can see the distribution of partially hydrogenated
material. Note: H, enters at bottom right

(101) Line at Q = 1.990 A1 (101) Line at Q = 2.125 A1

10mm

o phase image B phase image
(A =
\\’!\Q““ y IAEA Source: E. Gray, U. Qld and D. Cookson, ASRP
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Thank your for your attention!
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