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1.  ɺʚʝʜʝʥʠʝ 

 ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʨʘʩʩʝʷʥʠʶ ʯʘʩʪʠʮ ʩʪʨʫʢʪʫʨʘ ʦʙʲʝʢʪʘ ʩʪʘʥʦʚʠʪʩʷ ñʚʠʜʠʤʦʡò, 

ʝʩʣʠ ʜʣʠʥʘ ʚʦʣʥʳ ʜʝ ɹʨʦʡʣʷ ʧʨʦʙʥʦʡ ʯʘʩʪʠʮʳ (çʩʥʘʨʷʜʘè) 

 

 

 

ʩʨʘʚʥʠʤʘ ʠʣʠ ʤʝʥʴʰʝ ʨʘʟʤʝʨʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ.  

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʙʥʳʭ ʯʘʩʪʠʮ ʵʣʝʢʪʨʦʥʦʚ                             

ʚʥʫʪʨʴ ʷʜʨʘ ʤʦʞʥʦ ñʟʘʛʣʷʥʫʪʴò, ʝʩʣʠ ʵʥʝʨʛʠʷ ʵʣʝʢʪʨʦʥʘ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ 

100 ʄʵɺ.  ɼʣʷ ʥʘʙʣʶʜʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʥʫʢʣʦʥʘ ʵʥʝʨʛʠʷ ʵʣʝʢʪʨʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʦʨʷʜʢʘ ʤʘʩʩʳ ʥʫʢʣʦʥʦʚ, ʪ.ʝ. ʧʦʨʷʜʢʘ 1 ɻʵɺ (109 ʵɺ).  

 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʨʦʙʥʳʭ ʯʘʩʪʠʮ ʚ ʩʫʙʘʪʦʤʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʷʚʣʷʶʪʩʷ 

ʫʩʢʦʨʠʪʝʣʠ.  ʉʦʚʨʝʤʝʥʥʳʝ ʫʩʢʦʨʠʪʝʣʠ ʧʦʟʚʦʣʷʶʪ ʫʩʢʦʨʷʪʴ ʯʘʩʪʠʮʳ ʜʦ ʵʥʝʨʛʠʠ 

ʥʝʩʢʦʣʴʢʠʭ ʊʵɺ (1 ʊʵɺ = 1012 ʵɺ).                                                                                                                                 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ: ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʣʝʪʷʱʝʛʦ ʢʦʤʘʨʘ ~1 ʊʵɺ. 

 

ʈʦʞʜʝʥʠʝ ʥʦʚʳʭ ʯʘʩʪʠʮ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʢʠʥʝʪʠʯʝʩʢʠʭ ʵʥʝʨʛʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʯʘʩʪʠʮ. ʏʝʤ ʙʦʣʴʰʝ ʤʘʩʩʘ ʯʘʩʪʠʮʳ, 

ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʚ ʩʪʦʣʢʥʦʚʝʥʠʠ, ʪʝʤ ʙʦʣʴʰʝ ʜʦʣʞʥʘ ʙʳʪʴ ʵʥʝʨʛʠʷ 

ʩʪʘʣʢʠʚʘʶʱʠʭʩʷ ʯʘʩʪʠʮ. 



 

2.  ʋʩʢʦʨʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ 

 

ʏʘʩʪʠʮʳ ʚʳʩʦʢʠʭ 

ʵʥʝʨʛʠʡ  

(ʉʥʘʨʷʜʳ) 

ʀʩʩʣʝʜʫʝʤʳʡ 

ʦʙʲʝʢʪ  

(ʄʠʰʝʥʴ) 

ʋʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʨʝʛʠʩʪʨʘʮʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

 (ɼʝʪʝʢʪʦʨʳ) 

çʇʫʰʢʘ ʩʦ ʩʥʘʨʷʜʘʤʠè            çʂʨʝʧʦʩʪʴè          çʇʦʜʟʦʨʥʘʷ ʪʨʫʙʘè 
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ʄʵɺ ~ 600 ʄʵɺ 
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ʉʭʝʤʘ ʫʩʢʦʨʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʤʠʰʝʥʴʶ 



ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʫʩʢʦʨʠʪʝʣʷ 

1. ʀʦʥʥʳʡ ʠʩʪʦʯʥʠʢ ʠʣʠ ʠʥʞʝʢʪʦʨ =                                       

çʟʘʚʦʜ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʥʘʨʷʜʦʚè   

        

 

 

6 

ʂʠʥʝʩʢʦʧ ï ʘʥʘʣʦʛ ʫʩʢʦʨʠʪʝʣʷ  

http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCKzkhf2yksgCFeaMcgodkIoG9A&url=http%3A%2F%2Fbse.sci-lib.com%2Farticle061202.html&psig=AFQjCNEg5CJ2JPyzDterjp2W1Eu5k367BA&ust=1443277805164675
http://licrym.org/index.php/%D0%A4%D0%B0%D0%B9%D0%BB:CRT_monitor_4kineskop.jpg


2.  ʀʦʥʦʧʨʦʚʦʜ ʩ ʧʫʯʢʦʚʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʦʧʪʠʢʦʡ = çʩʪʚʦʣ ʧʫʰʢʠè  
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3.  ʄʠʰʝʥʴ 

              ʌʠʢʩʠʨʦʚʘʥʥʘʷ ʤʠʰʝʥʴ                                                                                               ʂʘʧʝʣʴʥʘʷ 

                                                                                                                                                            ʤʠʰʝʥʴ 

 

ʇʨʠʤʝʨ ʢʘʧʝʣʴʥʦʡ ʤʠʰʝʥʠ: CELSIUS/WASA Pellet Target System 

Curt Ekstrºm and the CELSIUS/WASA Collaboration  

Physica Scripta, Volume 2002, T99 

ʉʚʝʪʠʤʦʩʪʴ ʫʩʢʦʨʠʪʝʣʷ 

ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ  ʤʠʰʝʥʴʶ L 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʯʠʩʣʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʤʠʰʝʥʠ 

 

L=N/J 

N = JnSlů = LJ 

    
ʛʜʝ J  ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʯʘʩʪʠʮ 



 

3.  ʃʠʥʝʡʥʳʝ ʫʩʢʦʨʠʪʝʣʠ 

 

p + 7Li         4He + x 
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ʉʦʟʜʘʪʝʣʠ ʧʝʨʚʦʛʦ ʕ.ʋ. 

ɼʞ.ʂʦʢʨʦʬʪ ʠ ʕ.ʋʦʣʪʦʥ 

ʧʦʣʫʯʠʣʠ ʅʦʙʝʣʝʚʩʢʫʶ 

ʧʨʝʤʠʶ ʧʦ ʬʠʟʠʢʝ 1951 ʛʦʜʘ 

ʟʘ çʊʨʘʥʩʤʫʪʘʮʠʶ ʘʪʦʤʥʳʭ 

ʷʜʝʨ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʫʩʢʦʨʝʥʥʳʭ ʘʪʦʤʥʳʭ ʯʘʩʪʠʮè. 

ɺ ʣ.ʫ. ʫʩʢʦʨʝʥʠʝ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ, ʧʨʠ ʵʪʦʤ 

ʯʘʩʪʠʮʘ ʩ ʟʘʨʷʜʦʤ q, ʧʨʦʭʦʜʷ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ U, ʧʨʠʦʙʨʝʪʘʝʪ ʢʠʥʝʪʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ qU.  ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʤ ʧʦʣʝʤ ʯʘʩʪʠʮʳ ʫʩʢʦʨʷʶʪʩʷ ʜʦ å 10 ʄʵɺ.  

https://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCKHE0vLGj8cCFUfVLAodNf8L9Q&url=https%3A%2F%2Fwww.aip.org%2Fhistory%2Fmod%2Ffission%2Ffission1%2F02.html&ei=1MDAVaGKB8eqswG1_q-oDw&bvm=bv.99261572,d.bGg&psig=AFQjCNGxGyWZVxou7cMnfQ_Wq_5Ihpv0MQ&ust=1438781977966786
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ʙ 

ʉʭʝʤʘ ʫʤʥʦʞʠʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ - 

ʠʟʦʙʨʝʪʝʥ ɻ. ɻʨʝʡʥʘʭʝʨʦʤ ʚ 1919, 

ʠʩʧʦʣʴʟʦʚʘʥ ʂʦʢʨʦʬʪʦʤ ʠ ʋʦʣʪʦʥʦʤ 

ʂʘʩʢʘʜʥʳʡ ʛʝʥʝʨʘʪʦʨ ï                               

ʫʩʢʦʨʠʪʝʣʴ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ 

(ʜʦ ~1 ʄʵɺ) 
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ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʡ ʫʩʢʦʨʠʪʝʣʴ ɺʘʥ-ʜʝ-ɻʨʘʘʬʘ 

ʊʘʥʜʝʤʥʳʡ ʫʩʢʦʨʠʪʝʣʴ ɺʘʥ-ʜʝ-ɻʨʘʘʬʘ (<40ʄʵɺ) 

ɻʝʥʝʨʘʪʦʨ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ɺʘʥ-ʜʝ-ɻʨʘʘʬʘ                           

(ʜʦ ~20 ʄʵɺ) ʟʘ ʦʩʥʦʚʝ ʪʨʠʙʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ 

http://15mscience.org/wp-content/uploads/2012/12/Van-der-Graaf.jpg
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ʃʠʥʝʡʥʳʡ ʨʝʟʦʥʘʥʩʥʳʡ ʫʩʢʦʨʠʪʝʣʴ:                                                                                
ʫʩʢʦʨʝʥʠʝ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʤʝʥʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ 

ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ 
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SLAC National Accelerator Laboratory 

1989-1998 ʛʛ.: 3 ʢʤ, ʵʣʝʢʪʨʦʥʳ ʠ ʧʦʟʠʪʨʦʥʳ ʜʦ ʵʥʝʨʛʠʠ 50 ɻʵɺ 



4.   ʎʠʢʣʠʯʝʩʢʠʝ ʫʩʢʦʨʠʪʝʣʠ 

14  

  , 

ɔ = [1 - (v/c)2]-1/2 

E = mv2/2 = (Ze)2B2R2/(2m) 
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ʉ. ʃʠʚʠʥʛʩʪʦʫʥ ʠ ʕ. ʃʦʫʨʝʥʩ (ʅ.ʧ. 1939 ʛ) ʫ 

27-ʜʶʡʤʦʚʦʛʦ ʮʠʢʣʦʪʨʦʥʘ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʷʜʝʨʥʳʭ 

ʨʝʘʢʮʠʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ   

ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ. 

 
University of California Lawrence Radiation 

Laboratory, Berkeley 

Lawrence's 60 inch cyclotron in 

August, 1939, the most powerful 

accelerator in the world at the 

time. Glenn T. Seaborg and Edwin 

M. McMillan (right) used it to 

discover plutonium, neptunium 

and many other transuranic 

elements and isotopes, for which 

they received the 1951 Nobel 

Prize in chemistry. 
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http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCI-J9o_0mcgCFWF1cgodsrIBjA&url=http%3A%2F%2Fcerncourier.com%2Fcws%2Farticle%2Fcern%2F46066&psig=AFQjCNHHM18kck4VdYw8r06vGN--Mk4q1Q&ust=1443535720143780
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ʋʩʢʦʨʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʚ ʆʀʗʀ (ɼʫʙʥʘ) 

ʇʝʨʚʦʥʘʯʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʷʞʝʣʳʭ 

ʠʦʥʦʚ ʷʚʣʷʝʪʩʷ ʮʠʢʣʦʪʨʦʥ ʋ-400ʄ.  

 

ʇʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʤʠʰʝʥʠ ʠ ʘʥʘʣʠʟʘ 

ʧʨʦʜʫʢʪʦʚ ʩʝʧʘʨʘʪʦʨʦʤ ʧʫʯʦʢ ʠʦʥʦʚ 

ʧʦʧʘʜʘʝʪ ʚ ʥʘʢʦʧʠʪʝʣʴʥʦʝ ʢʦʣʴʮʦ ʂ4 ʩ 

ʵʣʝʢʪʨʦʥʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ. 

 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʫʯʢʦʚ ʥʘʢʦʧʠʪʝʣʴʥʦʛʦ 

ʢʦʣʴʮʘ ʂ4 ʣʘʙʦʨʘʪʦʨʠʠ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ 

ʠʤ. ɻ.ʅ.ʌʣʝʨʦʚʘ ʆʀʗʀ, ɼʫʙʥʘ 

http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjz0e-1zrbPAhVGCywKHcngCjIQjRwIBw&url=http%3A%2F%2Fsmartbox.jinr.ru%2Fu400.php%3Fselect%3D2300&psig=AFQjCNHCst87DtyR7Z7SGTGgRw1-rbnAeQ&ust=1475308454372942


ʉʠʥʭʨʦʪʨʦʥ    
 

ʮʠʢʣʠʯʝʩʢʠʡ ʨʝʟʦʥʘʥʩʥʳʡ ʫʩʢʦʨʠʪʝʣʴ, ʚ ʢʦʪʦʨʦʤ 

ʫʧʨʘʚʣʷʶʱʝʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʠʟʤʝʥʷʝʪʩʷ ʚʦ 

ʚʨʝʤʝʥʠ, ʘ ʯʘʩʪʦʪʘ ʫʩʢʦʨʷʶʱʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ ʧʦʩʪʦʷʥʥʘ.  

19  

ʊʦʤʩʢʠʡ  ʵʣ. ʩʠʥʭʨʦʪʨʦʥ ʥʘ 1,5 ɻʵɺ  
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ʌʨʘʛʤʝʥʪ ʫʩʢʦʨʠʪʝʣʴʥʦʛʦ 

ʢʦʣʴʮʘ ʧʨʦʪʦʥʥʦʛʦ 

ʩʠʥʭʨʦʪʨʦʥʘ ʥʘ ʵʥʝʨʛʠʶ 7 ʊʵɺ  

(ʎɽʈʅ, ʐʚʝʡʮʘʨʠʷ) 
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ʋ-10  

ʧʨʦʪʦʥʥʳʡ ʩʠʥʭʨʦʪʨʦʥ ʀʊʕʌ, 

ʧʨʦʪʦʪʠʧ ʉʝʨʧʫʭʦʚʩʢʦʛʦ (ʀʌɺʕ)  

ʫʩʢʦʨʠʪʝʣʷ ʋ-70  

http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0CAcQjRxqFQoTCPnKgeKEmsgCFcfbLAod5VsBUw&url=http%3A%2F%2Fwww.nrcki.ru%2Fpages%2Fmain%2F5762%2F5914%2F5797%2Findex.shtml&psig=AFQjCNGhbFt9ALU0YVlWB-7KzVE3rndV9Q&ust=1443540266198217
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SPS  

(CERN)  
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5.  ʂʦʣʣʘʡʜʝʨʳ 
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ɼʚʘ ʪʠʧʘ ʫʩʢʦʨʠʪʝʣʝʡ ʥʘ ʚʩʪʨʝʯʥʳʭ ʧʫʯʢʘʭ:  

ʘ - ʜʣʷ ʯʘʩʪʠʮ, ʠʤʝʶʱʠʭ ʦʜʠʥʘʢʦʚʳʝ ʟʘʨʷʜʳ ʠʣʠ ʨʘʟʥʳʝ ʤʘʩʩʳ (ʥʘʧʨʠʤʝʨ, 

ʧʨʦʪʦʥ-ʧʨʦʪʦʥ ʠʣʠ ʵʣʝʢʪʨʦʥ-ʧʨʦʪʦʥ);  

ʙ - ʯʘʩʪʠʮ ʠ ʘʥʪʠʯʘʩʪʠʮ (ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥ, ʧʨʦʪʦʥ-ʘʥʪʠʧʨʦʪʦʥ).  

ʉʚʝʪʠʤʦʩʪʴ ʢʦʣʣʘʡʜʝʨʘ 

 

L = f(n1n2/S) 

 

f ï ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʠ ʙʘʥʯʝʡ 

n - ʧʣʦʪʥʦʩʪʴ ʯʘʩʪʠʮ ʚ ʙʘʥʯʝ 

S ï ʧʦʧʝʨʯʥʦʝ ʩʝʯʝʥʠʝ ʙʘʥʯʘ 

 

 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ  

 

N = Lů 

 



LHC (Large Hadron Collider, CERN) 
25  
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simulated data modeled for the 

CMS particle detector 
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͔͙͔̏ͫͨͪͣͤͭ͟ ATLAS ͤ ͊ LHC  

ʄʶʦʥʥʳʝ ʜʝʪʝʢʪʦʨʳ 

(ʄʀʌʀ,  ʀʌɺʕ) 

ʉʦʣʝʥʦʠʜ 

ʕʣ-ʤʘʛ. ʂʘʣʦʨʠʤʝʪʨʳ 

(ʀʊʕʌ, ʀʗʌ, ʀʌɺʕ, 

ʌʀɸʅ, ʆʀʗʀ)        

ʇʝʨʝʜʥʠʡ ʪʦʨʦʠʜ 

ɹʦʢʦʚʦʡ ʪʦʨʦʠʜ ɺʥʫʪʨʝʥʥʠʡ ʜʝʪʝʢʪʦʨ 

TRT (ʅʀʗʋ ʄʀʌʀ,ʇʀʗʌ), ʌʀɸʅ, ʄɻʋ ɸʜʨʦʥʥʳʝ ʢʘʣʦʨʠʤʝʪʨʳ    

(ʀʌɺʕ, ʆʀʗʀ)     

ɿʘʱʠʪʘ 

ʌʦʨʚʘʨʜʥʳʝ ʢʘʣʦʨʠʤʝʪʨʳ 

28 

ʆʪ ʈʦʩʩʠʠ ʚ ATLAS ʚʭʦʜʷʪ ʌʀɸʅ, ʀʊʕʌ, ʀʗʌ, ʅʀʗʋ ʄʀʌʀ, ʀʌɺʕ, ʄɻʋ, ʇʀʗʌ, ʆʀʗʀ  ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ:   ʙʦʟʦʥ ʍʠʛʛʩʘ, ɹʦʣʴʰʦʝ ʆʙʲʝʜʠʥʝʥʠʝ, ʉʫʧʝʨʩʠʤʤʝʪʨʠʷ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʉʚʦʡʩʪʚʘ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ. ʌʠʟʠʢʘ  ʪʷʞʝʣʳʭ  ʠʦʥʦʚ 
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʢʦʨʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʤʥʦʛʦʩʣʦʡʥʳʝ ʜʝʪʝʢʪʦʨʳ 

ʯʘʩʪʠʮ; ʜʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʶʦʥʦʚ  ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʘʤʳʝ 

ʚʥʝʰʥʠʝ ʫʯʘʩʪʢʠ ʜʝʪʝʢʪʦʨʘ (ʤʶʦʥʥʳʝ ʢʘʤʝʨʳ), ʜʣʷ ʵʣʝʢʪʨʦʥʦʚ ʠ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ ï 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʘʣʦʨʠʤʝʪʨʳ.  
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ɸ.ʅ.ʉʠʩʘʢʷʥ. ʈʘʟʚʠʪʠʝ ʬʠʟʠʢʠ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ ʠ ʫʩʢʦʨʠʪʝʣʝʡ.  ʄʝʞʜ. ʰʢʦʣʘ çʇʨʦʙʣʝʤʳ ʫʩʢʦʨʝʥʠʷ 

ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮè, ɼʫʙʥʘ, 2-9 ʩʝʥʪ.1996 ʛ.  ʆʀʗʀ: ɼʫʙʥʘ, 1997. ʉ.5-37 

_ 

_ 



NICA (Nuclotron-based Ion Collider fAcility )  

ʆʀʗʀ, ɼʫʙʥʘ 

NICA will provide variety of beam species ranged from protons and polarized deuterons to very massive gold 

ions. Heavy ions will be accelerated up to kinetic energy of 4.5 GeV per nucleon, the protons ï up to 12.6 GeV. 

The heart of the NICA complex is the upgraded accelerator "Nuclotron" (have being working at JINR from 1993). 

The two interaction points are foreseen at the NICA collider rings: one for heavy-ion studies with the MPD 

detector and another for polarized beams for the SPD experiment.  



ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʛʦʨʷʯʝʡ ʠ ʧʣʦʪʥʦʡ ʷʜʝʨʥʦʡ ʤʘʪʝʨʠʠ  

https://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwini-yqs9vdAhXMh6YKHfYvBzMQjRx6BAgBEAU&url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2Fpii%2FS055032131630219X&psig=AOvVaw3RBBU3h8viP1Db7f2sY3r4&ust=1538145102887935
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         ʕʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʳʝ ʢʦʣʣʘʡʜʝʨʳ   

 

           (ʀʗʌ ʠʤ. ɹʫʜʢʝʨʘ, ʅʦʚʦʩʠʙʠʨʩʢ) 

ɼʝʪʝʢʪʦʨ ʂɽɼʈ ʩ 

ʞʠʜʢʦʢʩʝʥʦʥʦʚʳʤ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ 

ʢʘʣʦʨʠʤʝʪʨʦʤ 

http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNmZ9t_VisgCFWfAcgodVQECQg&url=http%3A%2F%2Finspirehep.net%2Frecord%2F1081780%2Fplots&bvm=bv.103073922,d.bGg&psig=AFQjCNEXBtvqcaSsK-n2afvAC4C9_TGXfQ&ust=1443012026111483
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The Spallation Neutron Source (SNS) ï 
ʩʘʤʳʡ ʠʥʪʝʥʩʠʚʥʳʡ ʚ ʤʠʨʝ  ʠʤʧʫʣʴʩʥʳʡ 

ʥʝʡʪʨʦʥʥʳʡ ʠ ʥʝʡʪʨʠʥʥʳʡ ʠʩʪʦʯʥʠʢ ʥʘ 

ʦʩʥʦʚʝ ʩʠʣʴʥʦʪʦʯʥʦʛʦ ʧʨʦʪʦʥʥʦʛʦ 

ʣʠʥʝʡʥʦʛʦ ʫʩʢʦʨʠʪʝʣʷ.  

Proton beam energy ï 0.9 - 1.3 GeV 

Intensity - 9.6 Ö 1015 protons/sec 

Pulse duration - 380ns(FWHM) 

Repetition rate - 60Hz 

Total power ï 0.9 ï 1.3 MW 

Liquid Mercury target  ï 10 ton 

ɺʪʦʨʠʯʥʳʝ ʧʫʯʢʠ 

https://upload.wikimedia.org/wikipedia/en/9/98/Spallation_Neutron_Source_%28logo%29.jpg
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The Sandia Neutristor neutron-generators:  

  size 1.25ò x 0.6ò x 0.13ò  

 1000n per 500ns pulses. 

ʅʝʡʪʨʦʥʥʳʝ ʛʝʥʝʨʘʪʦʨʳ 

ʀʩʧʦʣʴʟʫʶʪʩʷ ʪʝʨʤʦʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ 

 

D + T Ÿ n + 4He   En = 14.1 MeV 

D + D Ÿ n + 3He   En = 2.5 MeV 

6.  ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʢʦʨʠʪʝʣʠ 
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ʇʨʦʪʦʥʥʳʡ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ  

ʢʦʤʧʣʝʢʩ (ɼʠʤʠʪʨʦʚʛʨʘʜ) 


