
1 1 1  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʷʜʝʨʥʘʷ ʬʠʟʠʢʘ 

 

ʃʝʢʮʠʷ ˉ20 

ɸ.ʀ. ɹʦʣʦʟʜʳʥʷ 

 

 

 

 

 

 

 

 

 

 

 
2018 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʷʜʝʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʌʀè 

 

ʀʥʩʪʠʪʫʪ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ 

 

ʃʘʙʦʨʘʪʦʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ 

http://enpl.mephi.ru/  

 

 

ʋʩʢʦʨʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ 

http://enpl.mephi.ru/


ʃʝʢʮʠʷ ˉ20 

 

ʋʩʢʦʨʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ 

 
1.  ɺʚʝʜʝʥʠʝ 

2.  ʋʩʢʦʨʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ 

3.  ʃʠʥʝʡʥʳʝ ʫʩʢʦʨʠʪʝʣʠ 

4.  ʎʠʢʣʠʯʝʩʢʠʝ ʫʩʢʦʨʠʪʝʣʠ 

5.  ʂʦʣʣʘʡʜʝʨʳ 

6.  ʉʧʝʮʠʘʣʴʥʳʝ ʫʩʢʦʨʠʪʝʣʠ 

2 



3 

 

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   
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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 
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  , 

����� ���>�� - (v/c)2]-1/2 

E = mv2/2 = (Ze)2B2R2/(2m) 


