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核融合炉の磁力管Flux tubes in a fusion device



1）The fusion energy is kinetic energies of neutrons and He4.
2）Each neutron has 14MeV（80%）�→�for heating water (heat engine) 
���Each He4 (alpha particle) has 3,7MeV（20%）�→�for plasma heating �
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Closed flux loops: solar coronas are 
“thermos bottles” for fusion plasmas �

1950年頃、旧ソ連のアンドレイ・サハロフとイーゴリ・タムが発案した
方式
磁場形状が軸対称なので、装置の構造が単純
最も開発が進んだ、核融合方式
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Solar coronas by X-ray camera have some similarities 
                                                                     to  tokamak plasmas. �
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2）Each neutron has 14MeV（80%）�→�for heating water (heat engine) 
���Each He4 (alpha particle) has 3,7MeV（20%）�→�for plasma heating �
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  Major Steps for  ���
    Fusion Reactors ���
���

①Output Energy���
   〜Input Energy���
(realized in1990’s)���
②Internal heating 
power > Heat loss ���
= Small external heating���
ITER（US, J, EU, Russia, 
China, Korea, India）���
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③ Development of 
Low-Cost Demo �
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Tokamak Reactors  

ST Reactor  

Beta = thermal pressure/magnetic pressure  

Development of Economical Reactor 
Spherical Tokamak (ST) for DEMO after ITER 

　　　　　　　  Expensive, Complicated       Simple, Economical  
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Summary	

● Nuclear fusion energy has been developed mainly by large-
scale tokamak programs for future safe and limitless energy. 
●The International Thermonuclear Experimental Reactor 
(ITER) program will start its operation in 2025, demonstrating 
controlled large fusion gain and essential fusion reactor 
technologies. 
● Development of the next stage experiment: DEMO needs 
innovations for economical fusion reactor. 
● Various national projects and private companies are 
conducting R&D towards commercialization of economically 
viable nuclear fusion power plants beyond ITER program. 
● In this session, we will present three innovative approaches 
to economical DEMO reactors and possible strategies for 
commercialization of fusion reactors.	


