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Outline
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• Physics at IAEA 

• IAEA fusion programme and cross-cutting projects

• Selected examples of IAEA activities in support of fusion 
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Three Pillars - Main Areas of Activity
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1.4.2 Research & Applications with 

Accelerators & Neutron Sources
(incl. RR applications)

Physics Section: main technical areas
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1.4.3 Nuclear Instrumentation
(incl. laboratory in Seibersdorf)

1.4.4 Nuclear Fusion 

Research & Technology
(incl. coop. with ITER, PPPL, ASIPP, …)
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Objectives of Fusion@IAEA

➢ To support Member States’ research programmes on plasma physics, 

controlled nuclear fusion and nuclear fusion related technology, including 

facilitation of information exchange among researchers in these areas

Sub-Programme 1.4.4: Nuclear Fusion Research & Technology, Physics Section

Sub-Programme 1.4.1: Atomic & Nuclear Data, Nuclear Data Section

❑ Project 1.4.1.4: Atomic and Molecular Data for Fusion Experiments

❑ Project 1.4.1.6: Nuclear data for emerging issues & advanced nuclear facilities

→ Nuclear Fusion Journal, Publishing Section, MTCD

physics@iaea.org 5

mailto:physics@iaea.org


Cross-cutting activities across IAEA

Nuclear Fusion Coordination Committee (NFCC) established in 2019 to facilitate a 

cross-departmental approach and to coordinate & harmonize IAEA fusion activities 

towards development of requirements, standards and good practices relevant to 

establishing future nuclear fusion energy infrastructure and framework.

Examples of recent joint activities:

• Department of Nuclear Safety and Security; safety and regulatory aspects

• Department of Nuclear Energy: economic studies, TRLs, INPRO study, fusion-

fission synergies, radioactive waste and fuel cycle, pre-feasibility study,…

• Department of Safeguards; materials control

• Office of Legal Affairs; liability issues

• Department of Technical Cooperation; support to least developed countries under 

TC Programme 
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Cross-cutting activities across IAEA
with Department of Nuclear Safety and Security

The purpose of the two TECDOCs is to

• collect experience & current status of fusion facility regulation & safety design practices

• provide a good understanding on all proposed fusion technologies in terms of safety

TECDOC 1

International 

Experience in the 

Regulation of Fusion 

Facilities

TECDOC 2

Experiences on 

Design Safety and 

Safety Assessment 

for Fusion Facilities
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• INPRO Fusion Study: Legal and institutional issues of prospective 

deployment of fusion facilities (→ TECDOC)

• Synergies between Nuclear Fission and Fusion for Energy Production
(→ NE Series publication) 

• Fusion radioactive waste & decommissioning aspects (→ TECDOC)

• Fusion fuel cycle with emphasis on tritium as a fuel (→ TECDOC)

• Fusion TRLs (→ TECDOC)

• Pre-feasibility study of fusion DEMO plants (→ activity about to start)

Cross-cutting activities across IAEA
with Department of Nuclear Energy
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Fusion Energy Conference 2023
• 90+ orals / 800+ posters

• 21 plenary oral sessions / 5 side events

• 1000+ participants

Cross-cutting activities across IAEA
with Department of Nuclear Energy
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Some highlights of FEC2023:

• High Level Panel on World Fusion Outlook 

• 5 side events/luncheons: Women in Fusion, Inertial 

Fusion Energy, Energy Justice, Public Engagement, 

and a dedicated IAEA session

• Nuclear Fusion Journal awards

• Special session on Pathways to Fusion Energy

Cross-cutting activities across IAEA
with Department of Nuclear Energy
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IAEA DEMO Programme Workshop

• 8th Edition took place in Sept 2022

• Topic 1: Transient operational phases and 
transient loading environments for fusion DEMO
power plants

• Topic 2: ITER TBM status, DEMO needs and
satellite facilities needed

• Topic 3: Efficiency: coolant selection, cost and 
delivering time

Special topics

• Materials database and needed facilities (focus
on structural materials)

• Overview of Broader Approach phase II 
programme

Cross-cutting activities across IAEA
with Department of Nuclear Energy
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Technical Meetings, Workshops and 

Schools



IAEA DEMO Programme Workshop (DPWS)

Fusion events of 2022
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Coordinated Research Projects



Fusion CRPs in 2022

physics@iaea.org 15

mailto:physics@iaea.org


Fusion CRPs: status in 2023

Ended: 

• CRP F13019 Use of Network of Small and Medium size Magnetic Confinement Fusion
Devices for Nuclear Fusion Energy Development; ended 2022, next edition in 2024

Active: 

1) CRP F11020 Pathways to Energy from Inertial Fusion: Materials Research and Technology

Development, 2020-2024

2) CRP F13021 on Towards the Standardization of Small Specimen Test Techniques for
Fusion Applications – phase II; 2023-2027

3) CRP F13022 on Artificial Intelligence for Accelerating Fusion Research and
Development, 2022-2027

4) CRP F11023 on Development and Application of Ion Beam Techniques for Materials
Irradiation and Characterization Relevant to Fusion Technology, ongoing, jointly with NEFW
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Publications, Outreach, Education and

Training



Publications
Summaries & special

issues of IAEA meetings

and FEC series

A brief history

of nuclear

fusion

Textbooks 

for students 
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Education and Training

Education, training and outreach activities in collaboration with partner organizations:  
ITER Organization, Princeton Plasma Physics Laboratory (USA), Institute of Plasma 
Physics Chinese Academy Of Sciences (China) →more to come!

• Joint ICTP-IAEA College on Plasma Physics for 
Fusion Applications, November 2022

• Joint ICTP-IAEA School on AI for Nuclear,
Plasma and Fusion Science, May 2023

• The 8th ASEAN School on Plasma and 
Nuclear Fusion 2023" (ASPNF2023), May-June 
2023 

• 12th ITER International School, June 2023

• Science Undergraduate Laboratory Internship 
(SULI) of PPPL, https://www.pppl.gov/science-
undergraduate-laboratory-internship-suli

physics@iaea.org 19

https://www.pppl.gov/science-undergraduate-laboratory-internship-suli
https://www.pppl.gov/science-undergraduate-laboratory-internship-suli
mailto:physics@iaea.org


Fusion Portal and Fusion Device

Information System (FusDIS)



Information exchange, databases and networks
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Fusion Device Information System (since 2020)

World Survey of Fusion Devices 2022 | IAEA https://nucleus.iaea.org/sites/fusionportal/Pages/FusDIS
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Experimental developments at IAEA 

laboratories



Operational since 2022, based on two neutron generators:

• D+D reaction → 2.45 MeV neutron source (fission like neutrons, 5e6 n/s) 

• D+T  reaction → 14.1 MeV neutron source (fusion like neutrons, 5e8 n/s)

Neutron Science Facility (NSF) at Seibersdorf

24
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Conclusions
Sub-Programme 1.4.4: Nuclear Fusion Research & Technology is focused on fusion 

R&D needs and increasingly supports cross-Agency activities in partnership with other

IAEA departments in expanding areas of interests for fusion such as production of

guidelines relevant to safety and security, regulatory framework, technology

development and deployment, nuclear waste management, capacity building, synergies 

between fission and fusion technologies, and some others.

We work with all departments with the help of the internal to IAEA Nuclear Fusion 

Coordination Committee (NA, NE, NS, SG, TC, OLA, DGO) and under the guidance of 

the IAEA's International Fusion Research Council (IFRC)
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