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DDoomesstic Collaborative Research  
 

  
DDo the recruitment contents for collaborative research reflect ttrends in research  
ddevelopments and in the respective fields?  
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Yes, contents for collaborative research Do reflect trends in fusion and plasma 
science research developments.
The domestic collaboration is distinguished into three different (hierarchical) 
frameworks:

(1) small scale collaboration 
(2) LHD project collaboration 
(3) bilateral collaboration 
Each framework has its specific importance for the collaboration concept of NIFS: 
(1) organizes smaller, mostly fusion-relevant collaboration projects with various 
universities where specific expertise is available, (2) are collaborative research 
projects on the NIFS fusion facility LHD, (3) are strategic partnerships with 
universities that operate fusion or fusion-relevant mid-size facilities. If compared to 
the previous review in 2010, the collaboration has now a better defined structure. It 
is also appreciated that each framework has its own steering committee to make 
sure that only timely and relevant topics are supported. It is clearly in the hands of 
the steering committees (consisting of NIFS staff and representatives of the 
Japanese fusion research community) to guarantee for quality and importance of 
the collaboration subjects. As it looks this role is successfully played and a valuable 
contribution to NIFS research is made via various joint projects.  
NIFS manages domestic collaboration research through three frameworks
pertaining to general, LHD project, and bilateral collaborations. All three 
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frameworks rely on panels of scientists consisting of NIFS staff and researchers 
from the fusion community to assure that recruitment contents reflect trends in 
research developments in the respective fields. Scientists from universities chair 
the panels. The efficacy of this system is illustrated by the effort to promote 
boundary plasma science at Tsukuba University, leading to the achievement of 
23MW/m2 heat flux and the realization of divertor detachment. 

 

 
 

  
RRegarding the screening of collaborative research topics, has a mmechanism for 
rreflecting the opinions of the fusion community been constructed?  
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Yes, management mechanism for this research is well organized for its goal. 
The steering committees of the three frameworks (already mentioned under 1.) are 
in charge to screen the research topics proposed for a collaboration project. 
Proposals are documented using the 2013 established electronic platform Nicollas, 
which is essentially an application form. Based on the available data, the project is 
assessed and either accepted or declined. This seems to be a reasonable and 
functioning mechanism. NIFS may consider agreeing with each collaboration 
partner concrete deliverables, if that’s not already the case.
The review panels for the three collaboration frameworks are the primary vehicles 
for reflecting the opinions of the fusion community. This is an effective mechanism 
but it appears to be a costly one, making significant time-demands on a large 
number of scientists to manage many small grants in addition to the few large ones.
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TTogether with engaging in the evaluation of research results   aare summarizing the 
rresults and then sharing them among the collaborating researchers occurring?  
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Yes, a web based modern data sharing system is acting and performed nicely.
As apparent from the good publication record of the NIFS team, research results 
are made available via the established scientific journals, conference papers and 
workshops. I do not see any deficit here. 
Sharing of the research results is facilitated by a web-based online information 
system, the “NIFS Article Information System” (NAIS). This system, operated by 
the Research Strategy Office, collects and organizes information regarding 
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published papers, books and conference presentations. In addition to this system, 
research results are shared through publication in international scientific journals. 
In 2010-2015, 662 papers were published based on the LHD project collaboration. 
In the same period, however, web of Science lists 1,442 papers published with a 
NIFS co-author. The average citation per paper for these publications is an 
impressive 4.64: this shows that research results are being communicated 
effectively.

  
IIs improvement of the research environment improving through the expansion of  
eequipment advancing   aand is it also contributing to collaborative research and 
ccollaborative use including industry--uuniversity collaborationn?  
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Yes, more and better results have been produced year by year due to the 
improvement of the research environment improving through the expansion of 
equipment advancing. However, more productive results should be encouraged in 
the future between university and industry.
NIFS makes enormous efforts to keep the research equipment up-to-date and 
shares the equipment with all collaboration partners. A good example for that is the 
high-performance computer that is operated and maintained by NIFS. The 
university partners have excellent access to the NIFS computing facilities and 
frequent upgrades and replacements provide a competitive research environment to 
all partners. Another example is the multi-purpose manipulator on LHD that 
allows even smaller university groups to perform highly relevant fusion research. 
Also expensive laboratory equipment like fast cameras and analog-to-digital 
converters for laboratory research are generously provided by NIFS to collaboration 
partners. All together the top-class research equipment of NIFS is made available 
to collaboration partners, which also supports industry-university collaborations.
The expansion of the equipment basis for collaborative research has been robust. In 
the period 2012-2015, the following facilities have been installed: FLiNaK/LiPb 
twin loop with 3T magnet for liquid blanket research; a thermal creep test facility; 
a hot isostatic press facility; a divertor heat load test facility; an ion beam 
accelerator for analysis; a transmission electron microscope; a Focused Ion Beam 
(FIB) and an Electron Backscatter Diffraction System (EBDS); a high-field and 
large-bore magnet; and a variable-temperature cryogenic test stand. These 
facilities are also used for industrial research. In addition, NIFS has sustained a 
program of regular upgrades to the plasma simulator, enabling their computational 
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program to remain internationally competitive.

  
IIs this collaboration contributing to the sstrengthening of the functions of 
uuniversities and to the research enhancement of universities?  

  

–  15  –

H28外部評価報告書-本文.indd   1:15 2017/04/27   11:09:27



- 16 - 

–  16  –

H28外部評価報告書-本文.indd   1:16 2017/04/27   11:09:27



- 17 - 

–  17  –

H28外部評価報告書-本文.indd   1:17 2017/04/27   11:09:27



- 18 - 

Yes. 
Clearly yes: The NIFS collaboration scheme offers opportunities for the Japanese 
universities that otherwise would not exist. It is the access to LHD, one of the 
leading fusion devices, to high-performance computers and top-class equipment. It 
is also the enhanced visibility in the fusion community, which is otherwise not so 
easy for universities, especially the smaller ones. The positive impact of the NIFS 
collaboration scheme on the Japanese universities working on fusion research or 
related topics cannot be overrated. It is extremely important to maintain the 
university network. This becomes obvious by the number of PhD students and the 
joint publications with university groups. Major contributions to the scientific 
output of LHD are made by non-NIFS members. 
Web of Science, which catalogues a limited list of journals, lists 542 papers 
involving NIFS and collaborators from the 6 leading partner Universities. Of these 
papers, 400 address LHD. This demonstrates the broad impact of NIFS on 
University research related to broad topical domains as well as LHD. The 
collaboration also contributes to the educational mission of the universities through 
educational activities including but not restricted to the training of students, which 
is discussed at greater length in the answer below. 

  
IIs this collaboration contributing to the development of human rresources?  
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Sure, education young talent has been successfully carried out by this program 
including training international students. 
The key role of universities if the education of young scientists. Without a close 
collaboration network, NIFS would detach from the university world and would 
have difficulties to recruit the best candidates for researcher positions. Conversely, 
by means of collaborations with NIFS, the universities can offer their best students 
attractive work conditions, excellent research equipment and an early start in a 
professional science environment. Also attractive career opportunities for students 
should not be forgotten. In that sense it is a real win-win situation for both sides. 
In addition to the collaboration’s effect on University research described above, the 
collaboration supported participation by about 400 students, leading to 
approximately 40 Masters’ and 7 PhD degrees per year. The ratio between Masters 
and PhD degrees is extraordinarily high by western standards (in the US, for 
example, Masters degrees are rarely sought by students). While undoubtedly of 
great benefit to industry, the education of all these Masters is costly (about 
¥10M/year) and of minimal benefit to the advancement of the research programs. I 
was told that NIFS and collaborating scientists actively seek Masters students. The 
collaboration should be commended for providing this important service to the 
Japanese private sector. Regarding PhDs, the number awarded seems marginally 
adequate given the size and breadth of the research effort: assuming 35 career 
researchers at collaborating universities in addition to the 125 at NIFS and 
assuming careers of 40 years, maintaining the work force would require 4 PhDs per 
year. The seven PhDs produced thus allow for some selection and growth, but 
increasing that number would enable greater selectivity. 

 

  
IIss this ccollaboration advancing academic research in wide--rranging plasma and 
ffusion fields   iincluding cooperation with different fields?  
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Yes, world –range high quality results have been produced by the collaboration 
research which shows the unique feature of NIFS role for promoting high standard 
research in fusion and plasma science. 
The advantage of the universities is their broad scope and embedding into a liquid 
research environment. This fosters cooperation with different fields and industry 
and stimulates creative new ideas. NIFS is clearly benefiting from this effect. Via 
the umbrella organization NINS various links to other research fields are well 
developed. A good example for cross-fertilization is the improvement of telescope 
optics by using NIFS know-how on (plasma) turbulence. Other examples are 
exchange of atomic data, industrial applications of atmospheric plasmas and the 
keep-in-touch with inertial confinement fusion research. 
The large number of non-LHD papers mentioned in the answer to question 5 is one 
example of the breadth of science supported by the collaboration. Other examples 
are offered by the HYPER-I experiment that has been used for an impressively 
diverse collection of investigations ranging from super-permeation to various 
diagnostic and basic plasma studies. The collaboration also promoted research 
applying high temperature plasma diagnostics to ultra low temperature plasma. 
The application to the study of plasma turbulence of adaptive optics techniques for 
the cancellation of atmospheric fluctuations is another inspiring example of the 
benefits of cross-disciplinary collaboration. The collaboration has also promoted 
basic research on atomic and molecular physics, with particular emphasis on the 
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spectroscopy of high-Z elements. 

IInternational Collaborative Research  

  
IIss the collaboration being prepared ssoundly for collaborative research bases and 
ssystems with foreign research organizations?  
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Yes, especially between Japan-US and A3 country. 
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Due to NIFS strong role in international organizations (e.g. IEA) and traditional 
links to research organizations abroad (especially in CH, USA, EU), there is a very 
good basis for collaboration projects. Long standing is the collaboration with the 
USA, the collaboration with both China and the European Union is progressing 
well. More emphasis could be put on removing language barriers, data usage and 
access, and general transparency. 
NIFS has a vigorous program of international collaboration that has played a key 
role in ensuring the international impact of its research programs. International 
collaborations include bilateral coordination through intergovernmental 
agreements, topical multilateral coordination under IEA, and 25 International 
academic exchange agreements with other institutes. Some of these exchange 
agreements have a long and distinguished history, such as that with my home 
institution. Others are recent, including 7 new agreements established since 2013. 
A good example of research resulting from the new agreements is the application of 
helical simulation tools to the modeling of the quasi-helical saturated states in the 
reversed field pinch experiments, in collaboration with Consorzio RFX. It is very 
fortunate and important that the National Institute for Natural Sciences (NINS) 
has supported some international collaboration frameworks that could not be 
supported by NIFS. 

 

  
IIs the collaboration aadvancing cooperation wwith  tthe  IITER--BBA  pproject?  FFurther   iis 
tthe  ccollaboration contributing to voluntary activities such as ITPA and others?  
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Yes, the activities for ITPA are highly carried out with leading role in several fields. 
Need more efforts for ITER-BA which is very important for Japan. 
Yes. NIFS contributes very actively to the ITER-BA activities, in particular 
DEMO-studies, IFERC and – very important for Japanese fusion research – to the 
construction and physics program of JT-60SA. NIFS also participates with a very 
significant number of researchers to the ITPA and is active in the bodies of IEA, in 
particular the TCP on stellarators and heliotrons. 
NIFS has served as a base for R&D on superconducting coils, plasma diagnostics 
and plasma heating, under contract to JA-DA and ITER-IO. It has participated in 
DEMO and IFMIF/EVEDA collaborations, as well as to the management of the BA. 
NIFS is also surprisingly active in ITPA (given the tokamak vs. heliotron 
bifurcation), contributing 15 participants and 12 presentations a year to ITPA 
meetings and activities. This participation has become particularly appreciated in 
view of the growing importance of 3D effects in tokamaks for phenomena ranging 
from the control of ELM to disruptions, low-density locked modes caused by error 
fields, and saturated modes. Modeling tools developed at NIFS are being applied 
productively to simulate tokamak phenomena. 
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110
  

AAs an implementing body involved in advancing international collaborative 
rresearch   iis that role being sufficiently carried out? Furtheer   aare those contents 
bbeing revised appropriately?  
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NIFS take the leading role for promoting international cooperation between Japan 
and Asia country and US.  
NIFS is well regarded as a leading research institution. It is thus an attractive 
partner for scientific collaborations. For example has NIFS developed over the 
decades a great expertise in diagnostics and heating systems, which has resulted in 
numerous international collaboration projects. The internal and external 
supervision bodies revise the program on a regular basis. This appears to be 
appropriate. 
We commend NIFs for its management of international collaborative research and 
in particular for keeping complete records of exchanges, publications and 
workshops. These records demonstrate the vitality of the programs and enable the 
effective management of an extensive collaboration network responsible for a total 
of about 120 visits to the US, China, Korea, and IEA collaborators. The growth in 
the number and types of collaborating foreign institutes shows that the contents of 
the collaborations are evolving appropriately in response to the developments in the 
corresponding science. The collaborations with China and Korea appear strong and 
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are contributing to the critical mass supporting the development of Asian plasma 
science, a development reflected in the recent creation of the Asia-Pacific 
conference on Plasma Physics and in Asian leadership in long-pulse science. 
Looking across the pacific, the US-Japan collaboration is proving remarkably 
robust despite the weakness of the US program and, in particular, its lack of new 
experimental helical experiments.

111   
IIs this iinternational collaborative research contributing to the development of 
hhuman resources in Japan and abroad?  
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Certainly, this cooperation contributes a lot both in Japan and Abroad. 
The international collaboration opens attractive opportunities for young Japanese 
researchers. This is strongly supported by NIFS. Conversely, NIFS is hosting your 
researchers from abroad. These experiences are invaluable for the career 
development in the early stage. The collaborative research is thus making an 
important contribution to human resource development. 
NIFS plays an important role in sending Japanese students for study abroad, 
resulting in a significant Japanese presence in most ITER countries including the 
US. Japan also hosts a significant contingent of foreign students and in several 
cases, serves as a bridge between western and Asian countries. There is a growing 
network of established researchers in foreign countries, including university 
Faculty, who have spent some of their formative years in Japan. This network 
endows Japan with a special role in international fusion research. 
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DDomestic Collaborative Research  
 

  
DDo the recruitment contents for collaborative research reflect trends in research  
ddevelopments and in the respective fields?  

  

  
RRegarding the screening of collaborative research topics   hhas a mechanism for 
rreflecting the opinions of the fusion community been constructed?  
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TTogether with engaging in tthe evaluation of research results   aare summarizing the 
rresults and then sharing them among the collaborating researchers occurring?  

  

  
IIs improvement of the research environment imprroving through the expansion of  
eequipment advancing   aand is it also contributing to collaborative research and 
ccollaborative use including industry--uuniversity collaboration?  
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IIs this collaboration contributing to the strengthening of the functions of 
uuniversities and to the research enhancement of universities?  
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IIs this collaborration contributing to the development of human resources?  

  

  
IIss this collaboration advancing academic research in wide--rranging plasma and 
ffusion fields   iincluding cooperation with different fields?  
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IInternational  CCollaborative Research  

  
IIss  tthe collaboration being prepared soundly for collaborative research bases and 
ssystems with foreign research organizations?  

IITPA
  

IIs the collaboration aadvancing cooperation wwith  tthe  IITER--BBA  pproject?  FFurther   iis 
tthe  ccollaboration contributing to voluntary activities such as ITPA and others?  

  

–  38  –

H28外部評価報告書-本文.indd   1:38 2017/04/27   11:09:31



- 39 - 

110
  

AAs an implementing body involved in advancing international collaborative 
rresearch   iis that role being sufficiently carried out? Further   aare those contents 
bbeing revised apprropriately?  

111   
IIs this international collaborative research contributing to the development of 
hhuman resources in Japan and abroad?  
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 Structure of the Japan-USA Fusion Cooperation Program. 
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number of person day and number of papers published in international journals as a basis of A3 
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単位：人
項目 1 2 3 4 5 6 7 8 9 10 11

極めて高く評
価する 6 8 3 5 7 1 4 6 2 5 1

高く評価する 8 8 12 9 6 13 6 6 10 8 10

評価する 2 0 0 2 3 2 5 4 4 3 5

妥当（適切）
である 0 0 1 0 0 0 1 0 0 0 0

妥当（適切）
でない 0 0 0 0 0 0 0 0 0 0 0

平均点 4.25 4.50 4.06 4.19 4.25 3.94 3.81 4.13 3.88 4.13 3.75

極めて高く評価する 5 ※　評価結果は、国内委員及び外国人委員

高く評価する 4 　の結果を合わせたものになっています。

評価する 3

妥当（適切）である 2

妥当（適切）でない 1

項目

[1]

1

2

3

4

共同研究課題の審査において、核融合コミュニティと連携し意見を反映する仕組みが構築されているか。

平成28年度 外部評価「共同研究」の評価結果

評　価　の　観　点

国内共同研究

共同研究の公募内容は、研究の進展と関連分野の動向をふまえたものになっているか。

評価の対応表

成果に対する評価を行うと共に成果の集約及び共同研究者間の共有がなされているか。

設備の拡充など研究環境の整備を進め、産学共同も含めて共同研究・共同利用に供しているか。

5

6

7

[2]

8

9

10

11

大学の機能強化、研究力強化に貢献しているか。

人材育成に貢献しているか。

異分野連携を含む、幅広いプラズマ・核融合分野の学術研究を推進しているか。

国際共同研究

海外研究機関との共同研究基盤・体制を整えているか。

ITER－BA計画と連携を進めているか。また、ITPAなどボランタリーな貢献をしているか。

実施機関として進めている国際共同研究において、その役割を十分果たしているか。また、その内容が適宜見直されている
か。

国際共同研究を通じて、国内外の人材の育成に貢献しているか。

1
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評価項目別の人数分布 

 

[１] 国内共同研究 

 

（１）共同研究の公募内容は、研究の進展と関連分野の動向をふまえたものになっている 

   か。 

 

 

（２）共同研究課題の審査において、核融合コミュニティと連携し意見を反映する仕組み 

   が構築されているか。 
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（５） 大学の機能強化、研究力強化に貢献しているか。 
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（７） 異分野連携を含む、幅広いプラズマ・核融合分野の学術研究を推進しているか。   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[２] 国際共同研究 

 

（８）海外研究機関との共同研究基盤・体制を整えているか。 
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（９）ITER－BA 計画と連携を進めているか。また、ITPA などボランタリーな貢献をしてい   
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（１１）国際共同研究を通じて、国内外の人材の育成に貢献しているか。 
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Jiangang Li Professor, Institute of Plasma Physics Chinese Academy of Sciences, Republic of China 

Thomas Klinger Directorate, Max-Planck-Institute for Plasma Physics, Germany 
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大学共同利用機関法人　自然科学研究機構

核融合科学研究所
〒509-5292 岐阜県土岐市下石町 322-6 
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