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○評価資料の要約（英語）  

Abstract 

 

Objectives and outline of the program 

Thermo-nuclear fusion is recognized as a clean and inexhaustible energy resource because its fuel can be 

extracted unlimitedly from sea water.  It also has the big advantage of less CO2 emission, which would 

contribute to avoiding the green house effect any more.  The realization of a fusion reactor, however, was 

found not as easy as it had been anticipated at the beginning of fusion research.  The experimental facilities 

to confine high temperature plasma stably for a long time have become so large and expensive that researches 

in the field have required international cooperation and collaboration. 

This program was started in FY 2001 as a ten-year program, aiming at deeper understanding of various 

types of high temperature plasmas and technologies toward a fusion reactor and establishing a research 

network between Japan and China in this field.  National Institute for Fusion Science (NIFS) and Institute of 

Plasma Physics, Chinese Academy of Science (ASIPP) as the Core Universities for this program coordinated 

and assisted research collaborations among more than 60 participating institutions and universities in the both 

countries.  The project consists of three major research categories: (I) improvement of core plasma 

properties, (II) basic studies of fusion reactor technologies, and (III) plasma theories and computer 

simulations.  About 20 important and urgent research topics were selected in all three categories.   

 

Achievements of the project 

In the initial phase of this collaboration program, the researches of plasma and nuclear fusion in China 

were still in developing phase.  However, large progress of the researches in China was made in several 

years with help of this collaboration program.  In addition, research budget for nuclear fusion in China 

steadily increased in parallel to this collaboration project between Japan and China.  Collaborative 

researches on magnetic fusion between two countries became very active, using JT-60U tokamak, the Large 

Helical Device (LHD), TRIAM-1M tokamak, and QUEST spherical torus in Japan, and EAST, HL-2A and 

HT-7 tokamaks in China. Main topics for collaborative researches were heating and confinement of core 

plasma, plasma-wall interaction, damage of first wall by plasma irradiation and so on, of which topics are key 

issues toward an advanced fusion reactor.  Development of plasma heating and diagnostic systems is a key 

for effective and fruitful collaborations in these research topics.  In these topics related to magnetically 

confined plasmas, a lot of important experimental results were obtained in collaborative experiments in 

toroidal devices in Japan and China.  An experimental device for study of highly ionized ions was 

completed in China, with help of a group of the Japanese University.  Collaborative researches on highly 

ionized ions became possible using both devices.  Many collaborative researches on laser plasma physics 

were carried out in this program.  Basic fusion-reactor technologies such as superconducting magnet and 

material development with low radio-activity were studied collaboratively and many important results were 

obtained.  The collaborations of this topic are growing year by year toward a fusion reactor.  Many 

Theoretical studies on fusion relevant plasmas produced a lot of important results through collaborations in 

this program.   

Every fiscal year, 40 to 60 researchers visit China from Japan and about 30 to 70 visit the other way 

around.  Young researchers under 40 account for about 40 % of the exchanges throughout the whole 

program.  The above-mentioned outcomes of this collaborative program were published with about 900 

papers in various scientific journals.  They were also presented in various international and domestic 
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conferences and workshops.  About 40 presentations were given as invited talks.   

    

Future prospects 

    Good circumstances for research collaborations have been established through this ten-year 

program.  International collaboration between Japan and China will smoothly go forward on an 

equal footing.  Steady sate sustainment of high performance plasmas with high temperature and 

density is crucial for realization of an advanced fusion reactor.  The magnetic confinement fusion 

reactor must be composed with a set of superconducting magnets and divertor structure for high 

heat and particle handling.  At present, all superconducting toroidal fusion devices exist in Japan, 

China and Korea, and this situation will last till completion of JT-60SA in ~2016 (in Japan) and 

ITER in 2020 (in France).  These devices, the largest helical device LHD in Japan, EAST tokamak 

in China and KSTAR tokamak in Korea are in research experiment phase and international 

collaboration researches are being carried out.  We, these three countries have discussed and 

agreed with establishing the world-class Center Of Excellence of plasma and nuclear fusion 

research, aiming at ―Steady state confinement of high performance plasmas‖ with these three major 

superconducting fusion devices.  Fostering of young scientists is also an important part of this 

project, because fusion research and its development is long-term and challenging.   

 

 

 

 

 

 

 

 




