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June 17,2023

Prof. Z. Yoshida,

Director General,

National Institute for Fusion Science,
322-6 Oroshi, Toki, Gifu 509-5292, Japan

Subject: Endorsement of the proposal
"Micro collective phenomena in high-temperature plasmas
as a new paradigm of fusion science"

Dear Professor Yoshida,

On behalf of the Board of Directors of the Division of Plasma Physics, Association of Asia
Pacific Physical Societies (AAPPS-DPP), I am delighted to offer our support for the proposal
"Micro collective phenomena in high-temperature plasmas as a new paradigm of fusion
science". We believe a successful implementation of the proposal will significantly advance our
understanding of fundamental processes in high temperature plasmas and thereby further our
progress in achieving controlled nuclear fusion. As a component of Japan's roadmap for large-
scale academic research plans it will not only enhance the existing excellent leadership role of
Japan in this field but also open up opportunities for global collaborations.

The AAPPS-DPP, ever since its inception in April 2014, has benefited a great deal from the
guidance and contributions of distinguished NIFS scientists such as yourself. The society has also
been actively involved in promoting the scientific dissemination of research results in the field of
fundamental plasma physics and fusion science in its annual international conferences. We
therefore look forward to the emergence of exciting new studies and advances from the
implementation of this proposal. It will not only further enrich the scientific content of our
conferences but also enhance research collaborations among countries of the Asia Pacific Region
— a goal that AAPPS-DPP is deeply committed to.

We wish you all success.
With best regards,

Yours sincerely,

Pty

Abhijit Sen,

AAPPS-DPP Chair on behalf of the Board of Directors.

Emeritus Professor & INSA Honorary Scientist

INSTITUTE FOR PLASMA RESEARCH

Nr.INDIRA BRIDGE, BHAT, GANDHINAGAR 382 428 (INDIA)
Phone: +91-79-23969023

Fax: +91-79-23969016

email: abhijit@ipr.res.in




Route de Vinon-sur-Verdon - CS 90 046 - 13067 St Paul Lez Durance Cedex - France

Professor Zensho Yoshida
Director-General
National Institute for Fusion Science

Saint-Paul-lez-Durance, 14 June 2023
Reference: DG/2023/0UT/0119 (95TPUD)

Subject: Support for the academic research proposal, "Micro-collective phenomena in high-
temperature plasmas as a new paradigm of fusion science"

Dear Professor Yoshida,

Firstly, I thank you for your letter dated 13 June 2023 regarding your new proposal of a project at the
National Institute for Fusion Science, as well as for your continuous support and contributions to the
ITER Project.

We consider that research progress in plasma frontier science produces common benefits for the entire
Fusion community. In this regards, we ate pleased to support your academic research proposal "Mictro-
collective phenomena in high-temperature plasmas as a new paradigm of fusion science." This research
project will undoubtedly yield important results that advance plasma and fusion science.

As the Director-General of the ITER Organization, I am willing to continue our cooperation and
collaboration as broadly as possible with all Fusion Community members, in order to lead the ITER
Project to success and to provide the fundamental basis for the development of the DEMO reactor
among the ITER Members. In remaining consistent with this aim, I support your academic research
proposal and look forward to hearing its successful achievement results.

Yours sincerely,

PW— Barabaschi Pietro
K Pietro Barabaschi 2023.06.14

Director General 20:1 7:57 +02l00l

Pietro Barabaschi
Director-General
ITER Organization

Copy: Yutaka Kamada, Deputy Director-General - Science & Technology, ITER Organization
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EUROfusion - Boltzmannstr. 2 - 85748 Garching - Germany Prof. dr. A.J.H. Donné
Programme Manager

Prof. Zensho Yoshida, Phone: +49 89 3299-4242/4201
Director General, Fax: +49 89 3299-4299
National Institute for Fusion Science Tony.Donne@euro-fusion.org

Our ref.: TD/TD-23-55
Date: 13 June 2023

Dear Dear Prof. Yoshida,

It is with high interest that | have learned about the proposal by the National Institute for Fusion
Science (NIFS), entitled “Micro-collective phenomena in high-temperature plasmas as a new
paradigm for fusion science”, which | strongly support in the framework of Roadmap 2023.

Fusion research based on the magnetic confinement concept has made considerable progress.
Recently, a world record fusion energy production of 59 MJ was demonstrated by EUROfusion at
the European JET tokamak, a stable plasma was maintained for up to 1000s in the Chinese EAST
tokamak, and a plasma energy turnover of about 1.3 GJ was achieved in the W-7X stellarator during
an 8-minute-long discharge. The assembly of the ITER tokamak is on the way of being completed,
and the joint Japanese-European tokamak JT-60SA is expected to come in operation this year.
Thanks to these recent achievements, interest in fusion has grown enormously, industries and
private investors have become part of the fusion effort. At the same time, the perception of urgency
for clean baseload electricity has grown, driven by the realization of the urgency to fight climate
change, and by evolving social and economic conditions.

Several nations are working with dedication on the design of the next step fusion machine: the
demonstration reactor. Japan, Korea, and Europe are each individually working on the design of
DEMO (JA-DEMO, K-DEMO and EU-DEMO, respectively); China is planning to build the Chinese
Fusion Experimental Test Reactor (CFETR); the UK is in the process to realise the Spherical
Tokamak for Electricity Production (STEP) and the USA has recently launched its bold decadal vision
for fusion energy. All these devices are planned to come into operation in the 2040-2050 timeframe.

The fact that fusion researchers are now able to design and build the next generation of fusion plants
doesn’t imply that all processes taking place in the plasma core are well understood. By doing
fundamental research to understand these processes, it is possible to find more optimised ways to
control the future reactors and to make them cheaper and possibly smaller. There is here an analogy
with the field of aviation, where constantly newer and larger planes are designed and build, without
that the detailed turbulent flow structures around the wings and the body of the airplane are fully
understood. Nevertheless, fundamental research leads also here to improvements, like the
introduction of winglets which have increased the stability of the planes, while simultaneously
enhancing the fuel economy.

| consider the NIFS proposal to be very strong, as it are especially the micro-collective phenomena
that are not yet well understood and therefore | expect that the dedicated effort of NIFS and the
Japanese Universities in this field will yield important steps forward. The NIFS team, in combination
with the Japanese University groups, has built up a considerably level of competence in exactly this

EUROfusion . mfo@euro'fus_lon-org EUROfusion receives funding
Programme Management Unit www.euro-fusion.org from the European Commission
Boltzmannstr. 2 under Grant Agreement

85748 Garching No. 101052200

Germany
Page 1 of 2
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field as evidenced by the excellent results that have been achieved with the Large Helical Device.
In recent years | had twice the pleasure to assess parts of the NIFS programme during the annual
assessment, and both times | was deeply impressed by the competence of the team as well as by
the results that have been achieved.

Since the proposal focuses on trying to understand the phase space structure of the plasma, | not
only expect that this will lead to important new insights for fusion plasmas, but also that there will be
great opportunities for cross-fertilisation with fields like (magneto-)hydrodynamics and space
astrophysics. The proposal incorporates the expertise present at NIFS and the Japanese academia,
while it also builds on the tradition of NIFS to exploit large-scale scientific infrastructures for the
scientific community. | have therefore the fullest confidence that the proposed work plan will give a
significant contribution to the field.

In summary | enthusiastically endorse the proposal entitled “Micro-collective phenomena in high-

temperature plasmas as a new paradigm for fusion science”, and | strongly recommend this proposal
for being funded as part of the Roadmap 2023.

Sincerely yours,

P’rof. dr. A.J.H. Donné
Program Manager / CEO

EUROfusion
EUROfusion . mfo@euro—fus_lon.org EUROfusion receives funding
Programme Management Unit www.euro-fusion.org from the European Commission
Boltzmannstr. 2 under Grant Agreement
; No. 101052200
85748 Garching
Germany

Page 2 of 2



MAX-PLANCK-INSTITUT
FUR PLASMAPHYSIK

MP fiir Plasmaphysik - Boltzmannstrafie 2 - 85748 Garching Direktorium

Boltzmannstralle 2

. D-85748 Garching bei Miinchen
Prof. Zensho Yoshida, 4

: Postanschrift:
Dlrgctor Gengral, . . Postfach 1322
National Institute for Fusion Science D-85741 Garching bei Miinchen

Toxl. Gifur508-5292, Japan Telefon-Zentrale: 089 3299-01

Tel. 089 3299 - 1342

E-Mail:
sibylle.guenter@ipp.mpg.de
susanne.russell@ipp.mpg.de

Greifswald, 21.06.2023
Letter of Support

The National Institutes of Natural Sciences, respectively the National Institute for Fusion Science
(NIFS), and the Max-Institute for Plasma Physics (IPP) foster a long-standing collaboration in the
field of plasma and fusion research. In the frame of a basic concept for promoting large-scale
academic research projects in Japan, NIFS intends to submit a research proposal on the subject of

»micro collective phenomena in high-temperature plasmas as a new paradigm of fusion science".

IPP explicitly endorses this new academic research proposal, “micro-collective phenomena in high-
temperature plasmas as a new paradigm of fusion science”. This academic research project is
recognized as an important research activity that addresses challenging problems in fusion science,
such as micro-collective phenomena which determine the dynamics of high-temperature plasmas
including fusion plasmas. Furthermore, this project will encompass new developments in the
science of collective phenomena through cutting-edge plasma physics. IPP believes that this

research project will be to the joint benefit for the international plasma physics community.

With this letter IPP wants to express its commitment to cooperate with the new project “micro-

collective phenomena in high-temperature plasmas as a new paradigm of fusion science”. IPP

wishes NIFS every success in submitting the proposal.

v, y

Sibylle Glinter J

Direktorium: Standorte des Max-Planck-Instituts fiir Plasmaphysik
Prof. Dr. Sibylle Giinter (Vorsitzende) sind Garching und Greifswald.

Susanne Russell (kaufmannische Geschaftsfiihrerin)
Prof. Dr. Ulrich Stroth
Prof. Dr. Robert Wolf
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Centro de Investigaciones

MINISTERIO . C'.emoe Er}l?gcg:;ilzzigsi,czgedioambiemales
DE CIENCIA, INNOVACION

Y UNIVERSIDADES

Laboratorio Nacional de Fusion

To: Prof. Zensho Yoshida,
Director-General
National Institute for Fusion Science, Japan

Subject: Endorsement of the academic research proposal "Micro-collective
phenomena in high-temperature plasmas as a new paradigm of fusion science"

June 28th 2023

| endorse the academic research proposal "Micro-collective phenomena in high-
temperature plasmas as a new paradigm of fusion science".

| believe that this proposal will be instrumental in furthering our long-standing
collaboration in fusion science. The proposed development of advanced
diagnostics to investigate the phase space structure will provide unique insights
into the physics of plasma instabilities in plasmas.

Your sincerely

— —

Carlos Hidalgo \Z2 4liEr Sz
Director \\{Lz//?" Programa de & /
National Fusion Laboratory, CIEMAT \\J f“"“”’" N4

NS

AVENIDA COMPLUTENSE 40, 28040-MADRID
TLF: +34 91 3466159- FAX: +34 91 3466124
E-mail: carlos.hidalgo@ciemat.es
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{J/ WISCONSIN

UNIVERSITY OF WISCONSIN-MADISON

Department of Physics
3291 Chamberlin Hall 1150 University Avenue, Madison, Wisconsin 53706
Telephone: 608/265-2743 wippl.wisc.edu
Dr. Zensho Yoshida 12 June 2023

Director-General

National Institute for Fusion Science
322-6 Oroshi-cho, Toki, Gifu
509-5292 Japan

Dear Dr. Yoshida:

First, I thank you for your letter dated 9 Jun 2023 concerning the “Micro-collective phenomena in high-
temperature plasmas as a new paradigm of fusion science” Project at the National Institute for Fusion Science,
and for your continuous support and contributions to our scientific collaborations.

I believe that research progress in plasma frontier science produces common benefit for the entire high
temperature plasma community. I strongly recommend the realization of “the highest-performance experimental
system to precisely control and manipulate the velocity distribution function, which represents the microstructure
of the plasma, and to measure its response with high resolution.” This research project will undoubtedly yield
important results that advance plasma and fusion science.

I am committed to cooperating with the “Micro-collective phenomena in high-temperature plasmas as a new
paradigm of fusion science” Project.

Once again, [ would like to thank you for your continued support of the UW-Madison - NIFS collaboration.

Yours sincerely,

fusd | Jo Py

Daniel J. Den Hartog
Distinguished Scientist
Department of Physics

University of Wisconsin-Madison
1150 University Avenue
Madison, WI 53706 USA



HIiLASE Centre
\\ i / Institute of Physics of the CAS

Se SUPERLASERS FOR THE REAL WORLD Za Radnici 828
// CZ-25241 Dolni Bfezany
www.hilase.cz

To: Dr. Zensho Yoshida
Director-General
National Institute for Fusion Science
322-6 Oroshi-cho, Toki, Gifu
509-5292, Japan

In Dolni Brezany on June 12, 2023

Subject: Support of the Project “Micro-collective phenomena in high-temperature plasmas as a
new paradigm of fusion science”

Dear Dr. Yoshida,

Let me express my heartfelt appreciation for your letter dated June 9, 2023, discussing the "Micro-
collective phenomena in high-temperature plasmas as a new paradigm of fusion science" Project at the
National Institute for Fusion Science. Your continuous support and contributions to our scientific
collaborations are immensely valued.

| firmly believe that any progress made in the field of plasma frontier science will greatly benefit the
high-power laser community. Therefore, | am wholeheartedly endorsing the realization of "the highest-
performance experimental system to precisely control and manipulate the velocity distribution function,
which represents the microstructure of the plasma, and to measure its response with high resolution."
This ambitious undertaking will undoubtedly yield remarkable results for the laser-plasma science
community.

As the Head of the HIiLASE Centre, | am fully dedicated to fostering cooperation for the "Micro-collective
phenomena in high-temperature plasmas as a new paradigm of fusion science" Project.

Once again, | want to express my sincere gratitude for your unwavering support to the HiLASE Centre
and our invaluable collaboration with HiLASE-NIFS.

Yours faithfully,
Ing. TOma’§ Digitalné podepsal

Ing. Tomas Mocek,

Mocek, Ph.D.
Datum: 2023.06.12

Ph.D. 10:41:38 +02'00'

Tomas Mocek, Ph.D.
Head of the HiLASE Centre
tomas.mocek@hilase.cz, mocek@fzu.cz

FZU




CWGM

Coordinated Working Group Meeting

2023-06-23

Dear Professor Zensho Yoshida,
Director-General,
National Institute for Fusion Science

The CWGM Organizing Committee strongly endorses the academic research proposal for the National
Institute for Fusion Science entitled "Micro-collective phenomena in high-temperature plasmas as a new
paradigm of fusion science." This proposal is important to the international stellarator/heliotron research
community in understanding the dynamics of high-temperature plasmas, the mechanisms and effects of
fluctuations, and the impact on fusion reactor performance and design, a key focus of the international
fusion research community.

The CWGM is an international working group, established by the IEA Stellarator-Heliotron Technology
Collaboration Program, dedicated to coordinating collaborative research between international institutions
working on research related to fusion in a stellarator/heliotron configuration. In particular, our working
group aims to coordinate experimental comparison and model validation between different international
experiments. Previous cross-machine and cross-code comparisons organized through the CWGM, to
which NIFS has been a key contributor, have made indispensable contributions towards the understanding
of the scientific basis for a stellarator fusion reactor and have led to many important advances in the fields
of fusion science and fusion reactor design.

The proposed physics program dedicated to the study of the dynamics of high-temperature plasmas, along
with the proposal of a new flexible experimental device targeted to the study of these micro-collective
phenomena, would substantially contribute to our understanding of the scientific basis needed for the
development of a fusion reactor. Not only would this proposal contribute directly to our scientific
understanding, but would enhance the research program of other international experiments through
cross-machine comparisons with the proposed new device and through collaboration as part of the
proposed research program. ' ’

Sincerely,

The CWGM Organizing Committee
Arturo Alonso (CIEMAT, Spain)
Benedikt Geiger (UW Madison, USA)
Dorothea Gradic (IPP, Germany)

Gen Motojima (NIFS, Japan)
Novimir Pablant (PPPL, USA)
Naoki Tamura (NIFS, Japan)



Dr. J. Arturo Aloijso

Centro de Investigaciones Energéticas,
Medioambientales y Tecnolgicas
arturo.alonso@ciemat.es
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Dr. Benedict Geiger™
University of Wisconsin, Madison
benedikt.geiger@wisc.edu

D

Dr. Dorothea Gradic
Max-Planck-Institut fiir Plasmaphysik
dorothea.gradic@ipp.mpg.de

CWGM

Coordinated Working Group Meeting

Dr. Gen Motojima
National Institute for Fusion Science
motojima.gen@nifs.ac.jp

=

Dr. Novimir Pablant
Princeton Plasma Physics Laboratory

npablant@pppl.gov

e

-,
Dr. Naoki Tamura
National Institute for Fusion Science
tamura.naoki@nifs.ac.j
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