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55 ʃɽʊ ʕɺʆʃʖʎʀʀ ʊʆʂɸʄɸʂʆɺ 

 ɺʀɼʀʄʓɽ ʇʈɽɼɽʃʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ 

   

ʉ.ɺ.ʄʠʨʥʦʚ 

 
 ɸʆ çɻʅʎ ʈʌ ʊʈʀʅʀʊʀè ʫʣ ʇʫʰʢʦʚʳʭ 12 ɸʆ ʊʨʦʠʮʢ, 

 ʄʦʩʢʚʘ 108 840 ʈʌ 

  

ʅʀʗʋ ʄʀʌʀ ʂʘʰʠʨʩʢʦʝ .h 31 ʄʦʩʢʚʘ, 115409 ʈʌ 

  

  



2. C 17 ʧʦ 22 ʦʢʪʷʙʨʷ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʚ ʂʠʦʪʦ 

ʧʨʦʰʣʘ ʦʯʝʨʝʜʥʘʷ 26ʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʄɸɻɸʊʕ ʧʦ ʵʥʝʨʛʠʠ ʩʠʥʪʝʟʘ. ʂʫʜʘ ʥʘʧʨʘʚʣʝʥ 

ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʪʦʢʘʤʘʢʦʚ ʩʝʛʦʜʥʷ? 



55 ʣʝʪ ʥʘʟʘʜ ʜʦ ʊʄ-2 



ZETA (1958 UK) 



ʊʦʢʘʤʘʢ-2  

(1961 ʉʉʉʈ) 



1962ʛ 



ʊʄ-2  (1962 ʉʉʉʈ R/a = 0.4/0.08) 



ʊ-3 (1963 ʉʉʉʈ R/a=1/0.15 )  



ʊʦʢʘʤʘʢ ʊ-4 

ʉʉʉʈ 1971ʛ  



ʉʣʝʚʘ-ʥʘʧʨʘʚʦ: ʉ.ɺ.ʄʠʨʥʦʚ, ɽ.ʇ.ɻʦʨʙʫʥʦʚ, ɸ.ʄ.ʋʩ, ɺ.ʉ.ʉʪʨʝʣʢʦʚ, 

ʃ.ɸ.ɸʨʮʠʤʦʚʠʯ, ʂ.ɸ.ʈʘʟʫʤʦʚʘ, ɸ.ʂ.ʉʧʠʨʠʜʦʥʦʚ, ɺ.ʉ.ʄʫʭʦʚʘʪʦʚ, 

ɺ.ɼ.ʐʘʬʨʘʥʦʚ ɼ.ʇ.ʀʚʘʥʦʚ ï ʃʘʫʨʝʘʪʳ ɻʦʩʧʨʝʤʠʠ ʉʉʉʈ 1971ʛ. 

ʇʦʣʫʯʝʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ  ʪʝʨʤʦʷʜʝʨʥʦʡ  

ʧʣʘʟʤʳ ʥʘ ʫʩʪʘʥʦʚʢʘʭ çʊʦʢʘʤʘʢè 



ʕʚʦʣʶʮʠʷ çʧʨʝʜʝʣʦʚ ʪʦʢʘʤʘʢʘè  

(ʛʨʘʥʠʮ ʩʫʱʝʩʪʚʦʚʘʥʠʷ   

ʫʩʪʦʡʯʠʚʳʭ ʨʝʞʠʤʦʚ)   

 ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ: 

ʪʦʢ ʨʘʟʨʷʜʘ J, ʧʣʦʪʥʦʩʪʴ ʧʣʘʟʤʳ Ne  

 

ʧʨʠ ʟʘʜʘʥʥʳʭ: 

ʪʦʨʦʠʜʘʣʴʥʦʝ ʧʦʣʝ ɺ, 

ʛʝʦʤʝʪʨʠʷ R,a 

 

ʇʦʠʩʢ ʟʘʢʦʥʦʚ ʧʦʜʦʙʠʷ ʠ ʠʥʚʘʨʠʘʥʪʦʚ 



  

ɼʦʩʪʠʞʝʥʠʷ: 

ɿʘʧʘʩ ʫʩʪʦʡʯʠʚʦʩʪʠ q(a) 

ʫʜʘʣʦʩʴ ʩʥʠʟʠʪʴ ʩ 6 - 7 ʜʦ 2.5  

ʕʥʝʨʛʝʪʠʯʝʩʢʦʝ ʚʨʝʤʷ (1968ʛ.) 

          ŰE~a BJne
Ŭ ʛʜʝ Ŭ ~ 1/3 2  



E̱, 98 = 0,0365. I  ͪ0,97.  B́  0,08. PH -0,63.n0,41  .M0,20.R1,93.(a/R)0,23.k0,67 sec 

ITER Physics basis. Nuclear Fusion v39 N12 1999 
Progress in ITER Physics basis. Nuclear Fusion v47 N6 2007 



˸͙͍ͪͦ͊Ύ ͙͙͒ͤ͊ͣ͊͟ ͍͙͙ͪ͊ͭ͘Ύ ͍ͯͨͪ͊͡Ύ͔͎ͣͦͦ 
͙͔ͫͤͭ͊͘ ͍ ͭͦ͊ͣ͊͊͟͟ͻ όhigh performance shots) 

 



ζ˽͔͔ͪ͒͡· ͭͦ͊ͣ͊͊͟͟ηΦ ˨͙͎͊ͪ͊ͣͣ͊ ̆Ό͎͔͊͡͡ ό́extor) 



ζ˽ ͙ͦͫͭͭΉ͍͙͚ͪͦͫ͟ ͣ ͙ͪη 
 

͔͎͔͙̏ͤͪͭ;͔͙͚ͫ͟ ζ͔͔ͨͪ͒͡η P  /S  H 



A-dynamics of neutron production- Pfus      B  -  PH in linear scale, crosses  
      and PH,                                                            qT  =  PH/S.   



͙͍͔̂ͤͪͫ͊͡Έͤ·͚ ͔͔ͨͪ͒͡ ͨͦ ͔͔͚ͫͪ͒ͤ  ͔͍͚ͭͨͦͦ͡ ͎͔ͤ͊ͪͯ͘͟ ͤ͊ ͔͍ͨͪͯΌ 
͔ͫͭͤͯ͟ ͭͦ͊ͣ͊͊͟͟ 

( P-˸ͦ΅ͤͦͫͭΈ ͎͔͍ͤ͊ͪ͊/ͨͦ͡΅͊͒Έ ͔͍͚ͨͪͦ ͔͙ͫͭͤ͟ S) 



Mirnov S.V. Plasma Phys. Contr. Fus. 58 (2016) 022001  



˽͍͔ͦͪͻͤͦͫͭΈ ͙͙͔ͣͭͪ͊͡ T-10 (SS) ͨ ͔ͦͫ͡ Ή͙ͫͨͦ͘͟ͼ͙͙ ͍ 
͔ͨ͊ͣ͘͡Υ ͔͍ͫ͊͡ ͙ͦͤͤ͊Ύ  ͫͭͦͪͦͤ͊Σ ͍ͫͨͪ͊͊ ς Ή͔ͭͪͦͤͤ͊͟͡ΎΦ   

(SEM D.Hildebrant et al. 1980 ZIE Preprint 80-4) 

   





  
 ˿ ͍͔ͪͻ͍ͨͪͦͦ͒Ύ΅͙͔ ͙ͭͦ͊ͣ͊͟͟   

 
 ˶ ͙͙͔͍ͭ·͔ ͙ͭͦ͊ͣ͊͟͟ 

 







EAST ς 450 ˴ ˢΣ ср ͔ͫ͟ 











̉ͭͦ ͍·͘·͍͔͊ͭ ͦ͊ͨͫ͟͡͡ 
͔͎ͨ͊ͣͤͤͦͦ͘͡ ΄ͤͯͪ͊Κ 



́ͦ͊ͣ͊͟͟ TRIAM-1MΣ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͍͔͔͙ͪͣͤΥ ˾-ͣͦ΅ͤͦͫͭΈ Ή͔͎͍ͤͪͦ͊͒͊͟͡ 
όͭͦ͟ мс͟ˢ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭͫΎ ͙͔͎͙͙͚ͤ͗ͤ͋ͪ͒ͤͦ ͍͚ͦͤͦ͡ύΣ ˹ʰ- ͙ ͔͙͍ͤͭͤͫͤͦͫͭΈ 
͍͎ͦ͒ͦͪͦ͒ͤͦͦ ͨͦͭͦ͊͟ ͙͘ ͨ͊ͣ͘͡·Σ ˸ͦ- ͙ ͙ͤ͒͊ͭͦͪ͟ ͔͙ͨͦͫͭͯͨͤ͡Ύ ͙͔ͣͦ͋͒ͤ͊͡ ͫ 

˸ -͙͙͔ͦͣͭͪ͊͡ ͍ ͪ͊ͪ͘Ύ͒Φ 

 



˿͍͔͍ͦͦͭͭͫͭͯΌ΅͊Ύ ͍͔͔ͪͣͤͤ͊Ύ ͍͙͙͊ͫͣͦͫͭ͘ΈΥ ͭͦ͡΅͙ͤ· ͙͔͍͚ͣͦ͋͒ͤͦͦ͡ 
͔͙ͨͤ͟͡ ͤ͊ ͙͍͔͚͒ͪͭͦͪͤͦ ͙͔ͨ͊ͫͭͤ͡ ͙ ͍͎ͦ͒ͦͪͦ͒ͤͦͦ ͨͦͭͦ͊͟Σ ͊͘ͻ͍͊;͔͎ͤͤͦͦ 

͔͚ͫͭͤͦ͟ ͔͊ͣͪ͟·Φ 
 

ʇʨʠʭʦʜʠʪʩʷ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʨʦʩʪ ʪʦʣʱʠʥʳ ʧʣʝʥʢʠ 

ʩʥʠʞʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʫʶ çʧʨʦʯʥʦʩʪʴè ʩʣʦʷ ʧʣʘʟʤʘ-ʩʪʝʥʢʘ ! 



̉ͭͦ ͔͒͊ͭ͡ΈΚ  
˹͔ͦ͋ͻ͙ͦ͒ͣͦ ͤ͊ͯ;͙ͭΈͫΎ ͍·͍͙ͦ͒ͭΈ 
ζ͎ͦͪΌ;͔͔η ͙ ͨͪͦ͒ͯͭ͟· Ή͙͙ͪͦ͘ ͙͘ 
͔͊ͣͪ͟· ͭͦ͊ͣ͊͊͟͟ ͋ ͔͘ ͤ͊ͪͯ΄͔͙ͤΎ 
͔ͭͻ͎͙ͤͦͦ͡;͔͎ͫͦͦ͟ ͼ͙͊͟͡ 
ό͊͟͟ ͙͙ͣͤͣͯͣ ͍͊ͯͯͣ͊͟ύ  



˶͙͙͚ͭ ͊͟͟ ͍͔ͦͣͦ͗ͤͦ͘ ͔ͪ΄͔͙͔ͤ 
͔ͨͪͦ͋ͣ͡· ͍·͍ͦ͒͊ ͍ͨͪͦ͒ͯͭͦ͟ 

Ή͙͙ͪͦ͘ ͍ ͨͪͦͼ͔͔ͫͫ  
ͫͭ͊ͼ͙͚ͦͤ͊ͪͤͦ ͪ͊͋ͦͭ· 
ͭͦ͊ͣ͊͊͟͟ - ͪ ͔͊ͭͦͪ͊͟ 



ʉʭʝʤʘ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ ʮʠʨʢʫʣʷʮʠʠ 

ʧʨʦʜʫʢʪʦʚ ʵʨʦʟʠʠ (ʣʠʪʠʷ) ʠ çʛʦʨʶʯʝʛʦ (ɼʊ) 


