
FUSION 
ENERGY 
CONFERENCES

The Entire 
Collection





In 1958, at the Second United Nations 
Conference on the Peaceful Uses of 
Atomic Energy, the results of research 
on controlled nuclear fusion obtained 
in a few technically advanced countries 
were first disclosed to the world at 
large. Since then, it has become 
evident that a better understanding of 
fundamental phenomena is needed 
before the goal of energy extraction 
from nuclear fusion can be reached. 

The fact that such research is very 
complex and costly enhanced the 
need for cooperation and exchange of 
information and experience among all 
stakeholders engaged in this field of 
nuclear science and technology. The 
International Atomic Energy Agency 
(IAEA) has played an important role in 
promoting such cooperation on a global 
scale since the early stage.

In 1961, after consultation with leading 
scientists, the IAEA convened an 
international Conference on Plasma 
Physics and Controlled Nuclear Fusion 
Research. The extent of the interest 

shown by Member States did not 
merely confirm that such a conference 
was actually needed, but greatly 
exceeded expectations. The quality and 
volume of the papers submitted, the 
number of participants and countries 
represented over the years, all bore 
witness to this interest. The number of 
papers submitted to the Conference 
has increased significantly, from the 
100–150 papers submitted in the 
1960s, to over 700 in the last decade. 
The number of participants has doubled 
over the years from 500 to over 1000. 
Today, international organizations such 
as the International Fusion Energy 
Organization (ITER) and the European 
Atomic Energy Community (Euratom), 
as well as more than 40 countries and 
several research institutes attend the 
Conference.

The Fusion Energy Conference is 
currently the world’s largest in the field 
of nuclear fusion. It has become the 
principle stage for the discussion of 
key physics and technology issues as 
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well as innovative concepts of direct 
relevance to the use of nuclear fusion 
as an eventual source of energy. It 
addresses some of the emerging 
challenges faced by the fusion energy 
community, such as the technological 
feasibility of fusion power plants and 
economic considerations related to 
the introduction of fusion energy. The 
topicality of the Conference’s sessions 
reflects on-going activities worldwide. 
Earlier Conferences concentrated 
mostly on plasma physics and the 
necessary conditions for fusion. Today, 
sessions focus also on engineering 
issues, machine concepts and the 
results from the most advanced fusion 
reactors.

Plasma physics and controlled 
thermonuclear fusion research is 
nowadays more than an academic 

study, and the focus of nuclear fusion 
science includes not only pure research 
but also technology, material science 
and engineering. The day may come 
when the energy from nuclear fusion 
will be needed and when the well-
being of mankind may depend on the 
ability to draw on this almost limitless 
reservoir.

Many milestones have been achieved 
thanks to the excellent work of 
many fusion pioneers, scientists, 
engineers and staff contributing to the 
advancement of fusion since 1961. It is 
time to summarize the progress which 
has been made. The exact references 
to the major achievements which 
highlighted the Conference series over 
the years can be found in the Reading 
List Section of this publication.
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Preparation for the Conference on Plasma Physics and Controlled Nuclear Fusion Research, the first 
edition of the Fusion Energy Conferences. (IAEA Archives/Credit: Photo Ellinger)



SERIES YEAR LOCATION

1ST 1961 SALzbURG, AUStRIA

2ND 1965 CULHAm, UNItED KINGDOm

3RD 1968 NOvOSIbIRSK, RUSSIAN FEDERAtION

4TH 1971 mADISON, USA

5TH 1974 tOKYO, JApAN

6TH 1976 bERCHtESGADEN, GERmANY

7TH 1978 INNSbRUCK, AUStRIA
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11TH 1986 KYOtO, JApAN
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18TH 2000 SORRENtO, ItALY

19TH 2002 LYON, FRANCE
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FUSION ENERGY CONFERENCE SERIES (1961–2018)
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View of the podium during the opening session of the first conference. L.t.r.: Bronislaw Buras, Bechir Torki, 
E.V. Piskarov, C. Etievant, A.N. Rylov, Hans Lechner, Sterling Cole, Alfred Baeck, Bernhard Gross, P.A. Davenport, 
W.F. Gauster and Witold Lisowski. (IAEA Archives/Credit: Photo Ellinger)



1st IAEA Conference 
on Plasma Physics and 
Controlled Nuclear 
Fusion Research

SALzbURG, AUStRIA 
4–9 SEptEmbER 1961

2nd IAEA Conference 
on Plasma Physics and 
Controlled Nuclear 
Fusion Research

CULHAm, AbINGDON, bERKS, 
UNItED KINGDOm 
6–10 SEptEmbER 1965

More than 500 scientists, 
representing 29 nations and 
6 international organizations, 
participated in the Conference. The 
Conference comprised nine sessions 
over six days and more than 100 
papers were presented [1,2]. Due to 
the many interconnections between 
the various problems in the field of 
plasma physics, it was decided to 
have no parallel plenary sessions. 
The afternoons and evenings were 
devoted to at least fourteen informal 
discussions on  topics of special 
interest to the participants.

More than 500 scientists, representing 29 
nations and 6 international organizations, 
participated in the Conference. The 
Conference comprised nine sessions 
over six days and more than 100 papers 
were presented [3,4]. Due to the many 
interconnections between the various 
problems in the field of plasma physics, 
it was decided to have no parallel plenary 
sessions. The afternoons and evenings 
were devoted to at least fourteen informal 
discussions on  topics of special interest 
to the participants.
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T-3 (Photo: ITER)



3rd IAEA Conference on Plasma Physics and Controlled 
Nuclear Fusion Research

NOvOSIbIRSK, RUSSIAN FEDERAtION, 1–7 AUGUSt 1968

The meeting was attended by over 400 participants from 24 countries and more than 
100 papers were presented [5]. For the first time, a survey on closed plasma systems 
was given at the Conference [6]. Furthermore, the announcement was made of the 
discovery on the large toroidal machine ZETA of a self-organizing quiescent mode with 
the generation of a magnetic flux in the plasma, which exceeded the initial magnetic flux 
within the conducting housing: the magnetic flux outside the plasma was negative [7]. 
Hence the term ‘reversed field pinch’.

The Tokamak Breakthrough

The Conference saw the successful emergence of the tokamak concept. In fact, it was 
reported that the mean electron temperature on the T-3 tokamak approached 1 keV 
and confinement time had exceeded 10 milliseconds - a full order of magnitude higher 
than in any other fusion machine - and that Bohm diffusion was absent [6]. Hence, 
L.A. Artsimovich suggested focusing the nuclear fusion research efforts on toroidal 
confinement systems.

The After-Conference: teamwork makes fusion work

After the Third Conference in 1968 a British team with laser 
diagnostic technology, headed by Nicol Peacock, joined the 
Soviet group working on the T-3 machine, to demonstrate 
that T-3 produced plasmas of temperatures of the order 
of kilovolts. The British newly developed laser scattering 
diagnostics measurement on T-3 confirmed the Soviet results 

and opened a new era in fusion research. In Princeton, the 
decision to convert the C-Stellarator into the ST-tokamak was 
instantly made. In the Euratom programme, the JET project 
was started; in Japan - JT 60; in the USA - TFTR; in the 
USSR - initially T-20, later replaced by T-15; in France - the 
TFR tokamak.
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T-15 (Photo: ITER)



4th IAEA Conference on Plasma Physics and 
Controlled Nuclear Fusion Research

mADISON, WISCONSIN, USA, 17–23 JUNE 1971

The First IFRC Meeting

The International Fusion Research Council 
(IFRC), which was established in the same 
year, had its first meeting in Madison on 
18–19 June in conjunction with the 4th 
Conference. The meeting was attended by 
representatives of 10 Member States, and 
IAEA representatives.

The Conference was attended by more than 500 scientists from 24 countries and three 
international organizations, and nearly 150 papers were presented. For the first time 
the programme of this series of conferences included papers on reactor systems 
[8,9], with the range of research now covering from plasma physics to fusion reactor 
engineering. The authors of these papers considered hypothetical reactor types 
based on existing device (tokamaks, stellarators, open traps, etc.) and the recovery of 
energy with a view to increasing the efficiency of reactors with a low plasma pressure. 
These papers, which dealt mainly with technological, engineering and economic 
questions, were undoubtedly of interest to the participants because they showed how 
investigations might develop and contributed to a truer assessment of different lines of 
research from the point of view of technical feasibility.
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5th IAEA Conference on Plasma 
Physics and Controlled Nuclear 
Fusion Research

tOKYO, JApAN 
11–15 NOvEmbER 1974

6th IAEA Conference on Plasma Physics and 
Controlled Nuclear Fusion Research

The Conference was 
attended by nearly 
500 participants from 
24 countries and 
three international 
organizations. 
About 200 papers 
were presented on 
research ranging from 
plasma physics to 
the design of fusion 
reactors [10].

The Conference was attended 
by over 400 participants from 30 
countries and four international 
organizations. Around 150 papers 
were presented on the various 
physics and engineering aspects 
of nuclear fusion [11].

The First of a Biannual Series

On the recommendation of the 
IFRC, starting from 1976, the 
time between Conferences was 
reduced from the earlier three 
years to two years in order 
to keep pace with the rapid 
progress being made.

bERCHtESGADEN, GERmANY, 6–13 OCtObER 1976
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7th IAEA Conference on Plasma 
Physics and Controlled Nuclear 
Fusion Research

INNSbRUCK, AUStRIA

23–30 AUGUSt 1978

More than 500 participants from 32 countries and three 
international organizations attended. The first session, 
on tokamak experiments, was called the Artsimovich 
Memorial Session to commemorate the contributions of 
L.A. Artsimovich to fusion research and to international 
co-operation in scientific endeavours, and the initial lecture 
was delivered by E.E. Kinter, Director of the Office of 
Fusion Energy at the United States Department of Energy 
[12]. Around 150 papers were presented at the technical 
sessions. During the Conference, progress in the tokamak 
line was confirmed from several sides and the remarkable 
results on plasma heating in Princeton Large Torus 
(PLT) at Princeton were reported [13], achieving ion 
temperatures in the range of 5 keV for the first time ever. 
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The INTOR Workshop

At the 7th Conference, the IFRC upon suggestion of E. 
Velikhov, USSR Academy of Sciences, Moscow, USSR, 
proposed proceeding with the study of the next large 
tokamak — called International Tokamak Reactor (INTOR) 
Workshop- a joint venture under the auspices of the IAEA. 
This agenda reflected the urgent need for a machine 
demonstrating the plasma physics required for fusion power 
and provided for the development, testing and, to some 
extent, demonstration of the technologies required for fusion 
power. The agenda was divided into four phases: data-base 
assessment, definition, detailed design, and construction. 
Each phase would require a separate decision by the four 
parties involved (Euratom, Japan, the USA, and the USSR). 
The broad objectives of the INTOR activity, as set forth by 

the IFRC, were to draw upon capability that exists world-
wide: (i) to identify the objectives and characteristics of the 
next major experiment (beyond the present generation of 
large tokamaks) in the international tokamak programme; (ii) 
to assess the technical data base that will exist to support 
the construction of such a device for operation in the 1990s; 
(iii) to define such an experiment through the development 
of a conceptual design; (iv) to study critical technical issues 
that affect the feasibility or cost of the INTOR concept; (v) to 
define R&D that is required to support the INTOR concept; (vi) 
to carry out a detailed design of the experiment; and, finally, 
(vii) to construct and operate the device on an international 
basis. INTOR was intended to develop the technologies 
needed for a fusion power demonstration reactor which 
would then demonstrate net electrical power, tritium breeding 
and economic feasibility.



PLT (Photo: ITER)



8th IAEA Conference 
on Plasma Physics 
and Controlled Nuclear 
Fusion Research

bRUSSELS, bELGIUm 
1–10 JULY 1980

9th IAEA Conference 
on Plasma Physics 
and Controlled Nuclear 
Fusion Research

bALtImORE, mARYLAND, USA 
1–8 SEptEmbER 1982

The Conference was attended by 
nearly 500 participants from 29 
countries and two international 
organizations. The Artsimovich 
Memorial Lecture was delivered at 
the beginning of the Conference 
by D. Palumbo, Commission of the 
European Communities, Brussels, 
Belgium. Around 150 papers were 
presented with contributions on 
theory, open and closed magnetic 
confinement systems, inertial 
confinement systems, and related 
technology [14].

This was the second time for USA 
as Conference Host Country. The 
Conference was attended by almost 
500 participants from 31 countries 
and five international organizations. 
The traditional Artsimovich Memorial 
Lecture was delivered at the beginning 
of the Conference by K. Husimi, 
Science Council of Japan, Tokyo, 
Japan. Around 150 papers were 
presented at the technical sessions, 
including two poster sessions.

The H-Mode Appearance

At the Ninth Conference, confinement studies in ASDEX tokamak were presented [15]. As 
the plasma was exposed to intense heating by the neutral beam, its confinement suddenly 
improved by a factor of two and the turbulences at the plasma edge all disappeared. This 
discovery will turn out to be one of the most important in the history of fusion.
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ASDEX-Upgrade (Photo: IPP)



10th IAEA Conference 
on Plasma Physics and 
Controlled Nuclear Fusion 
Research

LONDON, UK 
12–19 SEptEmbER 1984

The Conference was held at the 
Imperial College of Science and 
Technology in London, and it was 
attended by over 500 participants 
from 37 countries and 5 international 
organizations. The traditional 
Artsimovich Memorial Lecture was 
delivered at the beginning of the 
Conference by E. Velikhov, USSR 
Academy of Sciences, Moscow, USSR. 
At the technical sessions, nearly 
200 papers were presented. At the 
Conference, the first results reported 
by the two new generation tokamaks, 
the Joint European Torus (JET) [16] 
and the Tokamak Fusion Test Reactor 
(TFTR) [17] exceeded expectations.

1919JET (Photo: EUROfusion)



JET (Photo: EUROfusion)



TFTR (Photo: ITER)



11th IAEA Conference 
on Plasma Physics 
and Controlled Nuclear 
Fusion Research

tOKYO, JApAN 
13–20 NOvEmbER 1986

The Conference was attended 
by over 600 participants from 32 
countries and two international 
organizations. The traditional 
Artsimovich Memorial Lecture 
was delivered at the beginning 
of the Conference by J.F. Clarke, 
Associate Director for Fusion 
Energy, Office of Energy Research, 
US Department of Energy, 
Washington, D.C., USA. About 200 
papers were presented, including 
the first H-mode results in JET at 
plasma currents of up to 3 MA and 
with neutral beam injection heating 
up to 10 MW [18]. 

The Birth of ITER

The 11th Conference 
marked 25 years (1961–
1986) of international 
cooperation under the 
auspices of the IAEA 
and also represented 
the starting point for a 
new international venture 
— an International 
Thermonuclear 
Experimental Reactor 
(ITER).22



ITER construction site as of 2018 (Photo: ITER)



13th IAEA Conference 
on Plasma Physics 
and Controlled Nuclear 
Fusion Research

WASHINGtON, D.C., USA 
1–6 OCtObER 1990

The Conference was attended 
by over 600 participants from 30 
countries and two international 
organizations. The opening session 
of the conference included an 
address by Admiral James D. 
Watkins, Secretary of the United 
States Department of Energy; 
a round table discussion and a 
summary talk on the ITER project. 
The traditional Artsimovich Memorial 
Lecture was given by T. Miyazima, 
Chairman, Fusion Research Council 
of Japan. Over 200 hundred 
technical papers were presented 
[20]. Major results were reported 
from completion of the ITER 
Conceptual Design Activities.

12th IAEA Conference on 
Plasma Physics and Controlled 
Nuclear Fusion Research

NICE, FRANCE 
12–19 OCtObER 1988

The Conference was attended by over 500 
participants from 35 countries and two 
international organizations. The traditional 
Artsimovich Memorial Lecture was delivered at 
the beginning of the Conference by C. Maisonnier, 
Director of the Fusion Programme, Commission 
of the European Communities, Brussels, Belgium. 
At the technical sessions, more than 200 papers 
were presented. Contributions were made on 
magnetic and inertial confinement systems, fusion 
technology, magnetic confinement theory and 
modelling, alternative confinement approaches 
and next step concepts like ITER. Since April 
1988, ITER Conceptual Design Activities had been 
bound together under the auspices of the IAEA 
as the work of four equal partners: The United 
States of America, the Soviet Union, Japan and 
the European Community. The Conference saw 
the presentations of the results of the first plasma 
experiments in first large superconducting 
tokamak Tore Supra B [19].
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TORE SUPRA/WEST (Photo: WES)



14th IAEA Conference 
on Plasma Physics 
and Controlled Nuclear 
Fusion Research

WÜRzbURG, GERmANY 
30–7 OCtObER 1992

The Conference was attended 
by around 500 participants 
representing 30 countries and 
two international organizations. 
The opening session of the 
conference was highlighted by a 
round table discussion on ITER 
and its Relationships to Ongoing 
Fusion Programmes and by the 
traditional Artsimovich Memorial 
Lecture, which was given by P.K. 
Kaw, Institute for Plasma Research, 
Bhat, Gandhinagar, India. During 
the technical sessions, over 200 
hundred papers were presented. 

The First Tritium 
Experiment

The 14th 
Conference was 
highlighted by 
reports of the 
recent results 
from the milestone 
experiment at JET 
in which tritium 
was introduced 
for the first time 
into a tokamak 
fuel mixture [21].

15th IAEA Conference 
on Plasma Physics 
and Controlled Nuclear 
Fusion Research

SEvILLA, SpAIN 
26 SEptEmbER – 1 OCtObER 
1994

The Conference was attended by 
about 500 participants from over 
30 countries and two international 
organizations. In the technical 
sessions, more than 200 papers 
were presented. The Conference 
was characterized by a multitude 
of excellent scientific results on 
virtually all aspects of controlled 
fusion and fusion technology. The 
traditional Artsimovich Memorial 
Lecture was delivered at the 
beginning of the Conference by 
D.D. Ryutov, Bundker Institute 
for Nuclear Physics, Novosibirsk, 
Russia. Results of the H-mode 
in the Wendelstein 7-AS (W7-AS) 
were also presented [22]. This 
achievement demonstrated that 
the high confinement mode is 
a generic feature of all toroidal 
configurations.26
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A Fusion Energy Conference

In 1996, the IAEA Conference 
changed its title from “Conference 
on Plasma Physics and Controlled 
Nuclear Fusion Research” to 
“Fusion Energy Conference”. This 
change symbolized the technical 
progress in fusion achieved over the 
35 years since the first Conference, 
and the state of readiness on the 
path to prototype fusion reactors.

16th IAEA Fusion Energy 
Conference

mONtREAL, CANADA 
7–11 OCtObER 1996

The Conference was attended by some 
500 participants from over 30 countries 
and two international organizations. 
Almost 300 papers were presented 
in sessions on magnetic and inertial 
confinement systems, plasma theory, 
computer modelling, alternative 
confinement approaches, fusion 
technology and fusion experiments. 
Since the previous Conference more 
than 10 MW of fusion power over 
0.4 s has been produced in the TFTR 
[23], plasma conditions equivalent 
to breakeven had been demonstrated 
in the JT-60U experiment and the 
reversed shear mode had been 
demonstrated [24], low aspect ratio 
tokamaks had produced promising 
results and plans had been drawn 
up for powerful inertial confinement 
fusion experiments. Both results were 
presented and discussed during the 
Conference.
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17th IAEA Fusion 
Energy Conference

YOKOHAmA, JApAN 
19–24 OCtObER 1998

18th IAEA Fusion 
Energy Conference

SORRENtO, ItALY 
4–10 OCtObER 2000

The Conference was attended by over 
800 participants from over 30 countries 
and two international organizations. 
The opening session was designated 
the Artsimovich-Kadomtsev Memorial 
Session, in honour of Academicians 
L.A. Artsimovich and B.B. Kadomtsev. 
The traditional Artsimovich Memorial 
Lecture was delivered at the beginning 
of the Conference by R. Aymar, ITER 
Director. More than 300 papers were 
presented in sessions on magnetic 
fusion energy, inertial fusion energy, 
plasma heating and current drive, ITER 
engineering design activities, magnetic 
confinement theory, innovative 
concepts and fusion technology. The 
progress of the successive stages of 
ITER and the results at the end of six 
years’ Engineering Design Activities, 
as embodied in the ITER Final Design 
Report, Cost Review and Safety 
Analysis, were elaborated in the ITER 
sessions of the Conference.

The Conference was attended by 
almost 600 participants from over 
30 countries and three international 
organizations. Three invited lectures 
were given in the Opening Session 
by Nobel Prize Winner C. Rubbia, 
President, ENEA, Rome, Italy, who 
delivered the traditional Artsimovich 
Memorial Lecture; A. Arima, Member 
of the House of Councillors, Tokyo, 
Japan; and E. Velikhov, President, 
Russian Research Centre Kurchatov 
Institute, Moscow, Russia. Overall, 
almost 400 papers were presented. 
During the Conference, an overview of 
the initial experimental results from 
the Spherical Tokamaks MAST and 
NSTX were given [27].

Fusion World Record

Since the previous 
Conference more than 16 
MW of fusion power over 
0.85 s had been produced 
in the JET, achieving an 
energy multiplication factor 
Q=0.67 in DT plasmas 
[25]. Besides, another key 
fusion performance measure 
was the achievement of 
Q-equivalent ~ 1.25 in JT-
60U [26]. Both results were 
presented and discussed 
during the Conference.30
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19th IAEA Fusion 
Energy Conference

LYON, FRANCE 
14–19 OCtObER 2002

The Conference was attended by about 600 
participants from over 40 countries, and more 
than 400 papers were presented. The opening 
session was designated the Fusion Pioneers 
Memorial to homage the pioneers of fusion 
research. U. Finzi from the European Commission 
opened the Session, followed by welcoming 
addresses given by D.D. Sood, Director of the 
IAEA Division of Physical and Chemical Sciences 
and P. Fernandes-Ruiz, Director, European 
Commission, Directorate-General for Energy 
Research. The welcoming addresses were 
followed by the traditional Artsimovich Memorial 
Lecture given by R. Pellat, High Commissioner, 
Atomic Energy Commission, Paris, France. After 
the Overview Session, the French Minister of 
Sciences and Advanced Technologies, Ms. C. 
Haigneré, accompanied by the Mayor of Lyon, 
gave a welcoming address on behalf of the French 
Government. Over 400 papers were presented. 
During the Conference, European studies for 
Cadarache as a site for ITER were discussed 
[28], and a summary of the major results from 
W7-AS stellarator was presented [29].
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20th IAEA Fusion Energy 
Conference

vILAmOURA, pORtUGAL

1–6 NOvEmbER 2004

The Conference was attended by more than 600 
participants representing 33 countries and three 
international organizations, and more than 400 
papers were presented. The conference was 
opened by welcome speeches from W. Burkart, 
IAEA, C. Varandas, CFN and P. Sampaio Nunes, 
Portuguese Secretary of State of Science and 
Innovation, followed by contributions to the Fusion 
Pioneers Memorial Session presented by C.M. 
Ferreira, Portugal, C. Llewellyn-Smith, UKAEA, who 
delivered for the first time the lecture Fast Track to 
Fusion Power, and Y. Shimomura, ITER. During the 
Conference, conditions close to the operation 
configuration of ITER were widely demonstrated in 
large tokamaks, as for example, JT-60U [30], JET 
[31], and DIII-D [32]. The Conference saw results 
from JT-60U achieving high normalized beta and 
high bootstrap current fraction. JET demonstrated 
new diagnostics for high energy particle physics 
and studied particle transport in ITER-like regimes. 
DIII-D results shown the achievement of high beta, 
high confinement, high bootstrap current fraction, 
and electron cyclotron heating control of the plasma 
current density profile.

A New Era 

The ITER site decision was 
taken after the Twentieth 
Fusion Energy Conference, 
and this made the Twenty-
First Fusion Energy 
Conference a symbolic 
landmark by gathering the 
largest number of scientists 
at the very beginning of the 
ITER Era.
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21st IAEA Fusion Energy 
Conference

CHENGDU, CHINA, 16–21 OCtObER 2006

The Conference was attended by more than 700 
participants from 39 countries and three international 
organizations, and almost 500 papers were presented. 
Following the welcome address of W. Burkart, Deputy 
Director General of the IAEA, Zhang Huazhu, conveyed 
a congratulatory message on behalf of the Vice 
Premier of China, Zeng Peiyan. Xu Guanhua, Minister 
of Science and Technology expressed the commitment 
of China in contributing to the path for fusion energy 
development. The Vice Governor, Wang Huaichen of 
Sichuan Province and the Vice Mayor, Liu Peizhi of 
Chengdu Municipality in their addresses expressed 
their hospitality and welcomed the delegates to the 
city of Chengdu. E. Velikhov addressed the fast track 
approach to fusion power, while ITER-Director General 
K. Ikeda presented the status of the ITER project. 
Another important achievement was celebrated at the 
conference: EAST, the first totally superconductor 
tokamak in the world at mega-ampere scale, which 
construction was initiated in 2000 at the Chinese 
Academy of Sciences, Institute of Plasma Physics, 
Heifei, had successfully obtained its first plasma 
just 2 weeks before the conference opening [33]. 
Additionally, for the first time the IAEA awarded the 
Nuclear Fusion Award (see Table in the next section).

36



EAST (Photo: ITER)



22nd IAEA Fusion Energy Conference

GENEvA, SWItzERLAND, 13–18 OCtObER 2008

The Conference was attended by over 700 participants from 41 
countries and four international organizations, and more than 500 
papers were presented. During the Conference, ITER and reactor 
studies were presented and calculations confirmed that ITER can 
achieve Q=10 or larger. Besides, it was shown that the alpha-particle 
diffusion will be relatively small in ITER [34]. Several papers presented 
ITER/DEMO oriented results. Reports were presented on new fusion 
research machines such as KSTAR.

IAEA-ITER 
Cooperation 
Agreement

On the opening day 
of the Conference, 
a cooperation 
agreement between 
the IAEA and ITER 
was signed by ITER 
Director-General 
K. Ikeda and IAEA 
Deputy Director 
General Y. Sokolov.
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23rd IAEA Fusion Energy Conference

DAEJEON, REpUbLIC OF KOREA, 11–16 OCtObER 2010

24th IAEA Fusion Energy Conference

SAN DIEGO, CALIFORNIA, USA, 8–13 OCtObER 2012

The Conference was attended by the record number of over 1000 
participants, 39 countries and five international organizations, and 
almost 600 papers were presented [35]. The welcome address 
was given by IAEA Deputy Director General W. Burkart in the 
presence of Korean dignitaries such as the Prime Minister Kim 
Hwang-sik, the Minister of Education, Science and Technology, 
J. H. Lee, Hyun Su Kimof the Big Science Foundation Division 
Mayor Hong-Chul Yum of Daejeon Metropolitan City.

The Conference was attended by more than 800 participants from 
37 countries, and over 700 papers were presented. The welcome 
address was given by IAEA Deputy Director General M. Daud. 
During the sessions, the understanding of experimental results 
was remarkable, in particular on the topics of resonant magnetic 
perturbation and ITER-like wall, which were the highlights of this 
edition.  Significant results in several theory and modelling areas 
were presented as well [36,37].
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25th IAEA Fusion Energy Conference

St. pEtERSbURG, RUSSIAN FEDERAtION, 13–18 OCtObER, 2014

The Conference was attended by over 700 participants from 39 countries, 
and almost 700 papers were presented [38]. The welcome address 
was given by IAEA Deputy Director General A. Bychkov. During the 
sessions, substantial progress was reported in many important areas of 
magnetic confinement experimental studies and plasma behaviour, in the 
understanding on ELM physics and disruption phenomena, as well as 
progress in fusion materials such as tungsten.

In the area of innovative confinement concepts, progress in alternatives 
to the tokamak/stellarator approach was shown. An important highlight 
of the conference was the on-going progress in combining the empirical 
approach to achieve fusion relevant conditions with physics understanding 
to predict burning plasma behaviour, where fast particle dynamics would 
have an important impact. Significant progress in the development of ITER/
DEMO plasma scenarios was reported regarding magnetic confinement 
experiments, plasma–wall interactions and plasma performance and 
control, including both the engineering approach (i.e. using empirical 
control parameters to avoid possible fusion showstoppers) and physics 
research (i.e. achieving a basic understanding of underlying mechanisms 
for predicting burning plasma performance with confidence).
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26th IAEA Fusion Energy Conference

KYOtO, JApAN, 17–22 OCtObER 2016

27th IAEA Fusion Energy Conference

AHmEDAbAD, INDIA, 22–27 OCtObER 2018

The Conference was attended by over 1000 participants from 37 
countries, and over 800 papers were presented. The welcome 
address was given by IAEA Director General Y. Amano. The major 
inertial confinement fusion highlights discussed at the Conference 
were alpha heating on the National Ignition Facility (NIF) and 
record shock pressures on the OMEGA laser facility. Magnetic 
confinement fusion overview sessions focused on the latest 
JET results in support to ITER, and the progress of the JT-60SA 
project and CFETR [39].

The number of contributions submitted is the second highest 
ever in all 27 Editions (only second to FEC 2016). At the 
Overview Sessions, highlights of the ITER-India activities, 
progress of ITER toward first plasma, and the progress of JET 
(D-T experiment) and DIII-D research on ITER’s relevant topics 
will be presented, as well as the first results of JT-60SA and 
fusion product world record results from Wendelstein 7-X.

Wendelstein 7-X first 
plasma

The 26th Conference 
was highlighted by 
reports on the first 
plasma operation 
at Wendelstein 7-X 
stellarator [40].
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Works which drew special attention in each edition of the Fusion Energy Conference series
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STATISTICS

The number of papers submitted to the biennial IAEA Fusion 
Energy Conferences has escalated, from 100–150 papers 
submitted in 1960s, to more than 800 papers submitted in 
2016. The number of participants has doubled over the years 

from 500 to over 1000. This strains the time available for oral 
presentations, but demonstrates the growing wealth of results 
that are being harvested. In the following Figs 1–4, some 
interesting statistics about the Conference are presented.

FIG. 1. Conference participants and papers presented in 
every edition. Overall, the data shows a positive trend.

FIG. 2. Conference average participants and papers 
presented in each decade since the 1960s. The total number 
of papers presented at each Conference has caught up with 
the total number of participants.
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FIG. 3. Histogram of the Conference participants in every edition (each Host Country has been 
assigned to the relevant Continent: Asia, Europe, or North America). In the pie chart, the total 
number of FECs hosted by each Continent is provided, together with the sunburst chart of the 
corresponding average number of participants. FECs hosted in Asia have the highest attendance. 
Although Europe has hosted the largest number of FECs, the average number of participants in 
the European editions of the Conference is the lowest.
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FIG. 4. Heat map of the Conference average participants per Country. The Countries top three 
for frequency in attending the Conference is: Japan, USA, and Republic of Korea. 

The depiction and use of boundaries, geographical names and related data shown on maps do 
not necessarily imply official endorsement or acceptance by the IAEA.
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NUCLEAR FUSION AWARDS (2006–2017)

NUCLEAR FUSION AWARD WINNERS

Since 2006, the Nuclear Fusion award has been given during 
the FEC to recognise outstanding work published in the 
journal. Each year, ten papers are nominated for the Nuclear 
Fusion award. These are papers of the highest scientific 
standard, published in the journal volume two years previous 
to the award year. Nominations are based on citation record 

and recommendations by the Board of Editors. The Board 
then votes by secret ballot to determine which of these 
papers has made the largest scientific impact and the award 
is given to the lead author of the paper. In Table 2, one can 
find the complete list of Nuclear Fusion award winners.

YEAR AUTHOR PAPER

2017 RYTER, F. Experimental evidence for the key role of the ion heat channel in the physics of the L–H 
transition, Nucl. Fusion 54 (2014) 083003.

2016 BREZINSEK, S. Fuel retention studies with the ITER-like wall in JET, Nucl. Fusion 53 (2013) 083023.

2015 GOLDSTON, R. Heuristic drift-based model of the power scrape-off width in low-gas-puff H-mode 
tokamaks, Nucl. Fusion 52 (2012) 013009.

2014 SNYDER, P. A first-principles predictive model of the pedestal height and width: development, testing 
and ITER optimization with the EPED model, Nucl. Fusion 51 (2011) 103016.

2013 WHITE, D. I-mode: an H-mode energy confinement regime with L-mode particle transport in Alcator 
C-Mod, Nucl. Fusion 50 (2010) 105005.

2012 DIAMOND, P. Physics of non-diffusive turbulent transport of momentum and the origins of spontaneous 
rotation in tokamaks, Nucl. Fusion 49 (2009) 045002.
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YEAR AUTHOR PAPER

2011 URANO, H. Dimensionless parameter dependence of H-mode pedestal width using hydrogen and 
deuterium plasmas in JT-60U, Nucl. Fusion 48 (2008) 045008.

2010 RICE, J. Inter-machine comparison of intrinsic toroidal rotation in tokamaks, Nucl. Fusion 47 
(2007) 1618.

2009 SABBAGH, S. Resistive wall stabilized operation in rotating high beta NSTX plasmas, Nucl. Fusion 46 
(2006) 635.

2008 EVANS, T. Suppression of large edge localized modes with edge resonant magnetic fields in high 
confinement DIII-D plasmas, Nucl. Fusion 45 (2005) 595.

2007 ANGIONI, C. Density response to central electron heating: theoretical investigations and experimental 
observations in ASDEX Upgrade, Nucl. Fusion 44 (2004) 827.

2006 LUCE, T. Stationary high-performance discharges in the DIII-D tokamak, Nucl. Fusion 43 (2003) 
321.
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Nuclear Fusion Award 2006

Nuclear Fusion Award 2007

Tim Luce was given the first Nuclear Fusion award as the lead 
author of a paper which outlines a tokamak scenario that can 
maintain high fusion performance at reduced plasma current 
(compared with the conventional tokamak operational scenario), 
thereby lessening the potential for structural damage in the event 
of a major disruption. Projections in the paper show that realization 
of this scenario in ITER could lead to fusion performance at or 
above an energy gain of 10 for longer duration with reduced risk.

The winner for 2007 was Clemente Angioni as the lead author of a 
paper which deals with the long-existing issue of density flattening, 
or density pump-out, with central electron heating and presents 
a superb combination of theory, modelling and experimental 
observation. The dependence of density profile on plasma 
parameters is a key area of research with implications for fusion 
performance in ITER and the understanding of turbulent transport in 
high temperature plasmas.
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Nuclear Fusion Award 2008

Nuclear Fusion Award 2009

The award for 2008 was given to Todd Evans as the lead author of 
a paper which demonstrates the efficacy of using resonant magnetic 
field perturbations (RMPs) for the suppression of large amplitude edge 
localized modes (Type I ELMs); a critical issue for ITER and other 
reactor grade machines because of the erosion of the divertor target 
that would occur if ELMs are not controlled. This demonstration of 
ELM suppression without a reduction in H-mode global confinement 
performance has stimulated much subsequent work in the field, 
both experimental and theoretical, and encouraged the proposal 
that a similar RMP coil set be included in the design for ITER. The 
experiment was based on the expectation that of the edge magnetic 
fields could reduce the pressure gradient that drives MHD instability 
to trigger ELMs. The paper examined the extent to which this is 
borne out by experiment and raised plasma physics issues which are 
currently subject to intense examination.

The winner for 2009 was Steve Sabbagh as the lead author of a 
paper which reports record parameters of beta in a large spherical 
torus plasma and presents a thorough investigation of the physics 
of Resistive Wall Mode (RWM) instability.
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Nuclear Fusion Award 2010

Nuclear Fusion Award 2012

Nuclear Fusion Award 2011

The recipient of the 2010 award was John Rice as the lead author of 
a paper which analyses results across a range of machines in order 
to develop a universal scaling that can be used to predict intrinsic 
rotation. The timeliness of this paper is the anticipated applicability of 
this scaling to ITER. 

The recipient of the 2012 award was Pat Diamond as the lead 
author of a paper which surveys how intrinsic rotation in tokomaks 
is generated by turbulent transport of momentum and provides new 
theoretical insights into the underlying physical mechanisms. 

The winner for 2011 was Hajime Urano as the lead author of a 
paper which clarifies a significant issue for ITER – what will be its 
H-mode pedestal width. The paper, supported by results from other 
machines, shows that width depends mainly on the poloidal beta 
and only weakly, if at all, on the poloidal gyro-radius. 
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Nuclear Fusion Award 2013

Nuclear Fusion Award 2014

The winner for 2013 was Dennis Whyte as the lead author of a paper 
which presents results on the I-mode in Alcator C-Mod and enhances 
our understanding of the L-H transition. The work has implications for 
research on ITER and other future reactors. 

The winner for 2014 was Phil Snyder as the lead author of a paper 
which presents a compelling model to predict pedestal parameters, 
and provides validation through experimental observations across 
a number of machines. The work has the potential to significantly 
focus the predictions of performance in future devices.
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Nuclear Fusion Award 2015

Nuclear Fusion Award 2016

The winner of the 2015 prize was Rob Goldston as the lead author of a 
paper which provides a simple yet elegant model for the scrape off layer 
(SOL) power width in tokamak H-mode plasmas. The model has been 
shown to be in quantitative agreement, both in absolute magnitude and 
in scaling, with recent experimental data and has generated a great deal 
of discussion in the research community. As the model predicts high 
localized heat fluxes in high current tokamak operation, this paper has 
already motivated further studies, and ultimately could have significant 
impact on the future direction of the field.

The winner of the 2016 award was Sebastijan Brezinsek as the 
lead author of a paper which presents a compelling model to predict 
pedestal parameters, and provides validation through experimental 
observations across a number of machines. This important paper 
presents results from the ITER-like wall in JET, and provides the first 
comprehensive experimental evidence for an order of magnitude 
reduction in fuel retention of full-metal machines as compared to 
carbon machines. As such it confirms the first wall and divertor 
materials choices made for ITER. The paper will also prompt much 
further work to interpret some of the more detailed findings. 
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Reproduced courtesy of Max Planck Institute for Plasma Physics (Artist: V. Steger) 

Nuclear Fusion 
Award 2017

The winner of the 2017 prize 
was Francois Ryter as the 
lead author of a paper that 
presents a systematic and 
rigorous experimental study 
revealing the key role of the 
ion heat flux at the plasma 
edge. This study explains 
the nonlinear dependence 
of the L-H threshold power 
on density and enables 
the derivation of a general 
expression for the density 
minimum. The findings 
can improve the capability 
to predict the amount of 
input power required to 
operate ITER in H-mode. 
Filling this kind of gap in the 
understanding of magnetic 
confinement plasma physics 
can facilitate the preparation 
for the operation of future 
fusion reactors for energy 
production.



ANNEX: BEFORE THE FEC

2nd United Nations Conference on Peaceful Uses of Atomic Energy
GENEvA, SWItzERLAND, 1–13 SEptEmbER 1958

In 1958, the newly born IAEA 
also co-organized the Second 
United Nations Conference on 
the Peaceful Uses of Atomic 
Energy in Geneva, where 
declassification of national 
research on nuclear fusion 
was announced. Hence, the 
Geneva Conference is widely 
regarded as the first world 
fusion conference. 5000 
scientists from 67 countries 
attended the conference 
and submitted 2137 nuclear 
science papers, 109 of which 
in the field of nuclear fusion 
research.

Prof. Lyman Spitzer explaining details of his paper: 
SPITZER, L., Jr., “The Stellarator Concept”, Peaceful Uses 
of Atomic Energy (Proc. 2nd Int. Conf. Geneva, 1958, Paper 
P/2170) 32 (1958) 181).  (Photo: United Nations).

The Stellarator

The star of the programme of the Geneva conference was Lyman 
Spitzer’s stellarator. The device that Spitzer invented in 1952 is 
at the origin of magnetic fusion research, and ‘Project Matterhorn’ 
was the code name for the research effort started by Princeton 
University in 1951 under his leadership.
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Spitzer and his Stellarator (Photo: ITER)



Plasma Surface Interaction

One of the first papers to discuss 
impurities introduced in the plasma 
from vacuum vessel containers 
(plasma-wall interaction phenomena) 
was presented at the Conference in 
Geneva: CRASTON, J.L., et al., “The 
role of the materials in controlled 
thermonuclear research”, Peaceful 
Uses of Atomic Energy (Proc. 2nd Int. 
Conf. Geneva, 1958, P/34) 32 (1958) 
414.

The Tokamak

Among the papers submitted by the 
participants to the Conference, there 
was an article that presented the results 
Soviet fusion scientists had achieved 
in a small fusion machine which is 
considered to be the first tokamak in 
history, although in the article the word 
“tokamak” is not mentioned.

Cutaway from the paper “Investigations of the stability and heating of plasmas in toroidal 
chambers” of the apparatus considered as the first tokamak in history. (Photo: DOLGOV- 
SAVELIEV, G.G., et al., “Investigations of the stability and heating of plasmas in toroidal 
chambers”, Peaceful Uses of Atomic Energy (Proc. 2nd Int. Conf. Geneva, 1958, Paper 
P/2527) 32 (1958) 82).
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T-1 (Photo: ITER)
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