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1.   ɺʚʝʜʝʥʠʝ 

ɺ 1932 ʛʦʜʫ ʩʦʚʝʪʩʢʠʡ ʬʠʟʠʢ ɼ.ɼ. ʀʚʘʥʝʥʢʦ ʠ ʥʝʟʘʚʠʩʠʤʦ 

ɺ.ɻʝʡʟʝʥʙʝʨʛ ʧʨʝʜʣʦʞʠʣʠ ʧʨʦʪʦʥ-ʥʝʡʪʨʦʥʥʫʶ ʤʦʜʝʣʴ ʷʜʨʘ.  

 

ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʤʦʜʝʣʠ, ʘʪʦʤʥʦʝ ʷʜʨʦ ʩʦʩʪʦʠʪ ʠʟ ʥʫʢʣʦʥʦʚ - 

ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʦʚ.  

 

ɸʪʦʤʥʦʝ ʤʘʩʩʦʚʦʝ ʯʠʩʣʦ ɸ ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʝʝ ʯʠʩʣʦ 

ʥʫʢʣʦʥʦʚ ʚ ʷʜʨʝ. ʏʠʩʣʦ ʧʨʦʪʦʥʦʚ ʨʘʚʥʦ ʟʘʨʷʜʦʚʦʤʫ ʯʠʩʣʫ 

Z, ʯʠʩʣʦ ʥʝʡʪʨʦʥʦʚ N=A-Z.  

 

 

ʅʫʢʣʦʥʳ ʚ ʷʜʨʝ ʫʜʝʨʞʠʚʘʝʪ ʩʠʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, 

ʢʦʪʦʨʦʝ  

 

Å  ʟʘʨʷʜʦʚʦ ʥʝʟʘʚʠʩʠʤʦ (ʦʜʠʥʘʢʦʚʦ ʜʣʷ ʧʨʦʪʦʥʦʚ ʠ 

ʥʝʡʪʨʦʥʦʚ)  

 

Å  ʢʦʨʦʪʢʦʜʝʡʩʪʚʫʶʱʝʝ (~2Ŀ10-15 ʤ = 2 ʌʤ);  

 

Å  ʥʘʩʳʱʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʷʜʨʘ (ʫʜʝʨʞʠʚʘʝʪ ʜʨʫʛ ʚʦʟʣʝ 

ʜʨʫʛʘ ʦʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʥʫʢʣʦʥʦʚ).  

 

Iwanenko, D.D. The neutron hypothesis, Nature, 129(1932)798. 

ɼ.ɼ. ʀʚʘʥʝʥʢʦ 

(1904-1994) 

ɺ.ʂ. ɻʝʡʟʝʥʙʝʨʛ 

(1901-1976) 

https://commons.wikimedia.org/wiki/File:%D0%98%D0%B2%D0%B0%D0%BD%D0%B5%D0%BD%D0%BA%D0%BE_%D0%94%D0%BC.jpg?uselang=ru


ɸʪʦʤʳ ʩʦʩʪʦʷʪ ʠʟ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʦʛʦ ʷʜʨʘ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʘʢʘ, ʢʦʪʦʨʦʝ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʘʪʦʤʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʅʝʡʪʨʘʣʴʥʳʝ ʘʪʦʤʳ ʩ ʦʜʠʥʘʢʦʚʳʤ ʟʘʨʷʜʦʤ ʷʜʨʘ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʵʣʝʢʪʨʦʥʦʚ ʠ 

ʚʝʜʫʪ ʩʝʙʷ ʚ ʭʠʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ, ʜʘʞʝ ʝʩʣʠ ʯʠʩʣʦ ʥʝʡʪʨʦʥʦʚ ʚ 

ʷʜʨʘʭ ʨʘʟʥʦʝ. ʗʜʨʘ, ʩʦʜʝʨʞʘʱʠʝ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʧʨʦʪʦʥʦʚ, ʥʦ ʨʘʟʣʠʯʥʦʝ ʯʠʩʣʦ 

ʥʝʡʪʨʦʥʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʠʟʦʪʦʧʳ ʦʜʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ. 

 

ʍʀʄʀʏɽʉʂʀʄ ʕʃɽʄɽʅʊʆʄ ʥʘʟʳʚʘʝʪʩʷ ʚʝʱʝʩʪʚʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʘʪʦʤʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤ 

ɿɸʈʗɼʆʄ ʗɼʈɸ. 4 
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ʍʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʘʪʦʤʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʚʥʝʰʥʠʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʦʙʦʣʦʯʝʢ  
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2.  ʄʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʷʜʝʨʥʳʭ ʩʠʣ 

ʅʘʠʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʠʟʫʯʝʥʠʷ ʷʜʝʨʥʳʭ ʩʠʣ ï ʠʩʩʣʝʜʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʨʦʩʪʝʡʰʠʭ ʜʚʫʭʥʫʢʣʦʥʥʳʭ ʩʠʩʪʝʤ:  

 

ʧʨʦʪʦʥ-ʧʨʦʪʦʥ (p ï p), ʥʝʡʪʨʦʥ-ʧʨʦʪʦʥ (n ï p) ʠ ʥʝʡʪʨʦʥ-ʥʝʡʪʨʦʥ (n ï n). 

 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ ʩʠʩʪʝʤʳ (p ï p) ʠ (n ï p). 

ʉʠʩʪʝʤʘ (n ï n) ʠʟʫʯʝʥʘ ʭʫʞʝ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʯʠʩʪʦ ʥʝʡʪʨʦʥʥʳʭ ʤʠʰʝʥʝʡ. 

http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCK6r5_z2xsgCFar3cgod1_gDHQ&url=http%3A%2F%2Felementy.ru%2Fproblems%2F934%2FKvarki_v_bystroletyashchem_protone&bvm=bv.105039540,d.bGQ&psig=AFQjCNHD03Lbv6lJHsAMEFV65OVOCzhXwg&ust=1445082695722744
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ɼʣʠʥʘ ʚʦʣʥʳ ʜʝ ɹʨʦʡʣʷ ʜʣʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʯʘʩʪʠʮʳ                                                          

ɚ = h/ʨ,  

ʛʜʝ h = 6.6Ŀ10-34 ɼʞ.ʩʝʢ = 4.1Ö10-15 ʵɺ ʩʝʢ ï ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ, ʘ ʨ ï ʠʤʧʫʣʴʩ ʯʘʩʪʠʮʳ.  

 

ɼʣʷ ʨʘʩʯʸʪʘ ʜʣʠʥʳ ʚʦʣʥʳ ʜʝ ɹʨʦʡʣʷ ʯʘʩʪʠʮʳ ʤʘʩʩʳ m, ʠʤʝʶʱʝʡ ʢʠʥʝʪʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ E,   ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ 

ʛʜʝ E0 = mc2 ī ʵʥʝʨʛʠʷ ʧʦʢʦʷ ʯʘʩʪʠʮʳ ʤʘʩʩʦʡ m,   ɚʢʦʤʧʪʦʥ = h/mc ī ʢʦʤʧʪʦʥʦʚʩʢʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ʯʘʩʪʠʮʳ, 

ɚʢʦʤʧʪʦʥ (ʵʣʝʢʪʨʦʥ) = 2.4Ŀ10-12 ʤ = 0.024 ¡,   ɚʢʦʤʧʪʦʥ (ʧʨʦʪʦʥ) = 1.32Ŀ10-15 ʤ = 1.32 ʬʤ. 

ɚ  

ɚ  
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http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20080014212.pdf  

ɺ ʦʙʣʘʩʪʠ ʵʥʝʨʛʠʡ 2-3 ɻʵɺ ʧʦʣʥʦʝ ʩʝʯʝʥʠʝ ʥʫʢʣʦʥ-ʥʫʢʣʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚʳʭʦʜʠʪ ʧʨʠʤʝʨʥʦ ʥʘ ʢʦʥʩʪʘʥʪʫ ʠ ʥʦʩʠʪ ʜʠʬʨʘʢʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʫʢʣʦʥʳ ʚʝʜʫʪ 

ʩʝʙʷ ʢʘʢ çʯʝʨʥʳʝ ʰʘʨʳè, ʧʦʥʷʪʠʝ çʷʜʝʨʥʳʝ ʩʠʣʳè ʪʝʨʷʝʪ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ, ʪ.ʢ. 

ʜʝʙʨʦʡʣʝʚʩʢʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ʩʪʘʥʦʚʠʪʩʷ ʤʥʦʛʦ ʤʝʥʴʰʝ ʨʘʟʤʝʨʘ ʥʫʢʣʦʥʘ  

ʉʘʤʦʝ ʧʨʦʩʪʦʝ ï ʩʤʦʪʨʝʪʴ ʫʧʨʫʛʦʝ ʨʘʩʩʝʷʥʠʝ, ʦʜʥʘʢʦ 

http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20080014212.pdf
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3.   ɼʝʡʪʨʦʥ 

                                                                                              ɼʝʡʪʨʦʥ - ʷʜʨʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ 

ʦʜʥʦʛʦ ʧʨʦʪʦʥʘ ʠ ʦʜʥʦʛʦ ʥʝʡʪʨʦʥʘ: p -- n.  ʀʟʫʯʘʷ ʩʚʦʡʩʪʚʘ ʵʪʦʡ ʧʨʦʩʪʝʡʰʝʡ ʷʜʝʨʥʦʡ 

ʩʠʩʪʝʤʳ, ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʧʦʪʝʥʮʠʘʣ, ʦʧʠʩʳʚʘʶʱʠʡ ʩʚʦʡʩʪʚʘ ʥʫʢʣʦʥ-ʥʫʢʣʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɣ(r) = U(r)/r 

  ɺʦʣʥʦʚʘʷ ʬʫʥʢʮʠʷ ʜʝʡʪʨʦʥʘ ɣ(r) ʠʤʝʝʪ ʚʠʜ 

 

 

ʉʧʠʥ ʠ ʯʝʪʥʦʩʪʴ ʜʝʡʪʨʦʥʘ 1+                                                       

                  ʩʧʠʥʳ ʧʘʨʘʣʣʝʣʴʥʳ.  

 

ʉʚʷʟʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ  

     ʩʦ ʩʧʠʥʦʤ 0 ʥʝʪ! 
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ʆʩʦʙʝʥʥʦʩʪʠ ʜʝʡʪʨʦʥʘ: 

 

1.  ɸʥʦʤʘʣʴʥʦ ʤʘʣʘʷ ʵʥʝʨʛʠʷ ʩʚʷʟʠ (çʨʳʭʣʦʩʪʴè) 

2.  ʆʪʩʫʪʩʪʚʠʝ ʚʦʟʙʫʞʜʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ 

3.  ʉʧʠʥ 1 

4.  ʄʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʩʪʦʡ ʩʫʤʤʳ                   

ʥʝʮʝʥʪʨʘʣʴʥʳʝ ʷʜʝʨʥʳʝ ʩʠʣʳ                  ʦʩʥʦʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ï 

ʩʫʧʝʨʧʦʟʠʮʠʷ S (l=0) ʠ 4% D (l=1) ʩʦʩʪʦʷʥʠʡ   

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʫʯʢʦʚ 

ʥʝʡʪʨʦʥʦʚ 

ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ 

ʅʘʣʠʯʠʝ ʧʨʠʤʝʩʠ D-ʩʦʩʪʦʷʥʠʷ ʠ ʢʚʘʜʨʫʧʦʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʫ ʜʝʡʪʨʦʥʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʮʝʥʪʨʘʣʴʥʦʤ ʭʘʨʘʢʪʝʨʝ ʷʜʝʨʥʳʭ ʩʠʣ.  

 

ʊʘʢʠʝ ʩʠʣʳ ʥʘʟʳʚʘʶʪʩʷ ʪʝʥʟʦʨʥʳʤʠ.  

 

ʆʥʠ ʟʘʚʠʩʷʪ ʦʪ ʚʝʣʠʯʠʥʳ ʧʨʦʝʢʮʠʡ ʩʧʠʥʦʚ s1 ʠ s2, ʥʫʢʣʦʥʦʚ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ 

ʝʜʠʥʠʯʥʦʛʦ ʚʝʢʪʦʨʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʦʪ ʦʜʥʦʛʦ ʥʫʢʣʦʥʘ ʜʝʡʪʨʦʥʘ ʢ ʜʨʫʛʦʤʫ.  

 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʢʚʘʜʨʫʧʦʣʴʥʳʡ ʤʦʤʝʥʪ ʜʝʡʪʨʦʥʘ (ʚʳʪʷʥʫʪʳʡ ʵʣʣʠʧʩʦʠʜ) 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʪʷʞʝʥʠʶ ʥʫʢʣʦʥʦʚ, ʩʧʣʶʩʥʫʪʳʡ ʵʣʣʠʧʩʦʠʜ - ʦʪʪʘʣʢʠʚʘʥʠʶ 

ʦʪʪʘʣʢʠʚʘʥʠʝ 

Q0 < 0 
ʧʨʠʪʷʞʝʥʠʝ 

Q0 > 0 



11  

4. N-N ʨʘʩʩʝʷʥʠʝ ʧʨʠ ʥʠʟʢʠʭ ʵʥʝʨʛʠʷʭ 

ʈʘʩʩʝʷʥʠʝ ʦʜʥʦʡ ʯʘʩʪʠʮʳ ʥʘ ʜʨʫʛʦʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʩʝʯʝʥʠʝʤ 

 

 

ʇʨʠ ʥʠʟʢʠʭ ʵʥʝʨʛʠʷʭ ʚ ʩ.ʮ.ʠ. ʩʫʱʝʩʪʚʝʥʥʦ ʪʦʣʴʢʦ S ʩʦʩʪʦʷʥʠʝ, ʧʦʩʢʦʣʴʢʫ  ʜʣʠʥʘ 

ʚʦʣʥʳ ʜʝ ɹʨʦʡʣʷ ʧʨʝʚʳʰʘʝʪ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʩʠʣ                 ʨʘʩʩʝʷʥʠʝ ʠʟʦʪʨʦʧʥʦ! 

 

 

 

 

ʇʨʠ ʠʟʦʪʨʦʧʥʦʤ ʨʘʩʩʝʷʥʠʠ ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʷʜʝʨʥʳʭ ʩʠʣ. 

ʇʨʦʪʦʥ-ʥʝʡʪʨʦʥ 

ʇʨʦʪʦʥ-ʧʨʦʪʦʥ 

ʆʩʦʙʝʥʥʦʩʪʠ: 

1. ʈʘʙʦʪʘʶʪ ʥʝ ʪʦʣʴʢʦ ʷʜʝʨʥʳʝ, ʥʦ ʠ ʂʫʣʦʥʦʚʩʢʠʝ ʩʠʣʳ 

2. ʏʘʩʪʠʮʳ ʦʜʠʥʘʢʦʚʳʝ Ą ʩʧʨʘʚʝʜʣʠʚ ʧʨʠʥʮʠʧ ʇʘʫʣʠ Ą                                                                        

ʪʨʠʧʣʝʪʥʦʝ S-ʩʦʩʪʦʷʥʠʝ ʟʘʧʨʝʱʝʥʦ Ą ʩʧʠʥʳ ʘʥʪʠʧʘʨʘʣʣʝʣʴʥʳ 

3. ʅʝʪ ʩʚʷʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʦʪ ʜʚʫʭ ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʣ  

4. ʇʨʠʪʷʞʝʥʠʝ ʪʘʢʦʝ ʞʝ, ʢʘʢ ʠ ʫ ʩʠʩʪʝʤʳ n-n (ʠʟʦʪʦʧʠʯʝʩʢʘʷ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ) 

5. ʉʝʯʝʥʠʝ p-p ʧʨʠ ʤʘʣʳʭ ʵʥʝʨʛʠʷʭ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʠʟʤʝʨʝʥʦ ʚ ʷʜʝʨʥʦʡ ʬʠʟʠʢʝ 

ɚ >>R  
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http://pskgu.ru/ebooks/schirokov/schirokov_05_05.pdf  

5.  N-N ʨʘʩʩʝʷʥʠʝ ʧʨʠ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʷʭ 

 

5.1 

ɚ<<R  

ʆʜʥʘʢʦ ʟʘʚʠʩʠʤʦʩʪʴ ʩʝʯʝʥʠʷ 

ʦʪ ʵʥʝʨʛʠʠ ʥʘ ʧʨʘʢʪʠʢʝ 

ʦʢʘʟʘʣʘʩʴ ʩʣʦʞʥʦʡ 

http://pskgu.ru/ebooks/schirokov/schirokov_05_05.pdf


5.2 

çʆʪʪʘʣʢʠʚʘʶʱʘʷ ʩʝʨʜʮʝʚʠʥʘè 

ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʠʠ ʩʝʯʝʥʠʝ ʨʘʩʩʝʷʥʠʷ (ʨ-ʨ) ʩʥʘʯʘʣʘ ʧʘʜʘʝʪ ʠ ʧʨʠʦʙʨʝʪʘʝʪ 

ʘʥʠʟʦʪʨʦʧʠʶ, ʘ ʟʘʪʝʤ ʚʧʣʦʪʴ ʜʦ 400 ʄʵɺ ʧʦʯʪʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʵʥʝʨʛʠʠ ʠ ʠʟʦʪʨʦʧʥʦ 
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5.3 

ʇʦʷʚʠʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʩʩʝʷʥʠʷ 

ʥʘʟʘʜ ! 

ʕʪʦʪ ʤʘʢʩʠʤʫʤ ʩʦʟʜʘʶʪ ʥʝ 

ʠʩʭʦʜʥʳʝ ʥʝʡʪʨʦʥʳ, ʘ 

ʧʨʦʪʦʥʳ, ʧʨʝʚʨʘʪʠʚʰʠʝʩʷ ʚ 

ʥʝʡʪʨʦʥʳ ʟʘ ʩʯʝʪ 

ʟʘʨʷʜʦʚʦʦʙʤʝʥʥʳʭ ʩʠʣ! 
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5.4.    ʇʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʵʬʬʝʢʪʳ ʧʨʠ ʨʘʩʩʝʷʥʠʠ 

ʈʘʩʩʝʷʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʦʨʠʝʥʪʘʮʠʠ ʩʧʠʥʦʚ, 

ʪʝʥʟʦʨʥʳʭ ʩʠʣ, ʩʧʠʥ-ʦʨʙʠʪʘʣʴʥʳʭ ʩʠʣ. 

ʇʦʣʥʦʡ ʢʘʨʪʠʥʳ ʥʝʪ, ʥʦ ʷʩʥʦ, ʯʪʦ                           

ʥʫʢʣʦʥʳ ʠʤʝʶʪ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ. 
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ʧʨʠ ʨʘʩʩʝʷʥʠʠ ʥʘ ʧʝʨʚʦʡ 

ʤʠʰʝʥʠ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʣʷʨʠʟʘʮʠʷ ʧʫʯʢʘ 

ʧʨʦʪʦʥʦʚ ï ʚʦʟʥʠʢʘʝʪ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʯʘʩʪʠʮ ʩ 

ʦʧʨʝʜʝʣʸʥʥʳʤ ʩʧʠʥʦʤ, 

ʦʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʩʩʝʷʥʥʳʭ ʥʘʧʨʘʚʦ ʠ 

ʥʘʣʝʚʦ - ʦʜʠʥʘʢʦʚʦ 

ʧʨʠ ʨʘʩʩʝʷʥʠʠ ʧʦʣʷʨʠʟʦʚʘʥʥʳʭ 

ʧʨʦʪʦʥʦʚ ʥʘ ʚʪʦʨʦʡ ʤʠʰʝʥʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʛʣʦʚʘʷ ʘʩʠʤʤʝʪʨʠʷ 

ʨʘʩʩʝʷʥʠʷ (ʧʨʘʚʳʡ ʜʝʪʝʢʪʦʨ 

ʨʝʛʠʩʪʨʠʨʫʝʪ ʙʦʣʴʰʝ ʯʘʩʪʠʮ) 

http://nuclphys.sinp.msu.ru/spargalka/012.htm 

ʉʧʠʥ-ʦʨʙʠʪʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʘʩʩʝʷʥʠʷ 

ʯʘʩʪʠʮ ʩ ʥʝʥʫʣʝʚʳʤ ʩʧʠʥʦʤ 

ʇʫʯʦʢ ʥʝʧʦʣʷʨʠʟʦʚʘʥʥʳʭ 

ʧʨʦʪʦʥʦʚ 
ʉʧʠʥ 4He J = 0 
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ɼʠʘʛʨʘʤʤʘ ʌʝʡʥʤʘʥʘ ʜʣʷ 

ʦʜʥʦʧʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʥʫʢʣʦʥʦʚ. 

http://nuclphys.sinp.msu.ru/nucmodl/nml12.htm  

ʍ. ʖʢʘʚʘ (ʅʦʙ.ʧʨ.1949 ʛ.):   ɺ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʵʥʝʨʛʠʡ ʩʠʣʳ N-N 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩʦʟʜʘʶʪʩʷ ʧʫʪʝʤ ʦʙʤʝʥʘ ʚʠʨʪʫʘʣʴʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ï  ʤʝʟʦʥʘʤʠ 

 
ɽʩʣʠ ʥʫʢʣʦʥ ʠʩʧʫʩʢʘʝʪ ʯʘʩʪʠʮʫ ʤʘʩʩʦʡ m, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ 

ʝʛʦ ʧʦʣʥʦʡ ʵʥʝʨʛʠʠ ʙʫʜʝʪ 

 

 

ɺʨʝʤʷ ʜʣʷ ʦʙʤʝʥʘ   

ɽʩʣʠ ʟʘ ʵʪʦ ʚʨʝʤʷ ʥʫʢʣʦʥ ʚʩʪʨʝʪʠʪ ʜʨʫʛʦʡ ʥʫʢʣʦʥ, ʪʦ 

ʧʨʦʠʟʦʡʜʝʪ ʦʙʤʝʥ (ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ), ʝʩʣʠ ʥʝʪ -- ʚʠʨʪʫʘʣʴʥʘʷ 

ʯʘʩʪʠʮʘ ʧʦʛʣʦʪʠʪʩʷ ʥʫʢʣʦʥʦʤ, ʢʦʪʦʨʳʡ ʝʸ ʠʩʧʫʩʪʠʣ. ɿʘ ʵʪʦ 

ʚʨʝʤʷ ʯʘʩʪʠʮʘ ʧʨʦʡʜʝʪ ʨʘʩʩʪʦʷʥʠʝ 

 

ʆʪʩʶʜʘ, ʟʥʘʷ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʷʜʝʨʥʳʭ ʩʠʣ, ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʤʘʩʩʫ ʚʠʨʪʫʘʣʴʥʦʡ ʯʘʩʪʠʮʳ 

 

ɺʧʣʦʪʴ ʜʦ ʵʥʝʨʛʠʠ 500 ʄʵɺ ʧʠʦʥ-ʥʫʢʣʦʥʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʝ 

ʚʣʠʷʥʠʷ ʜʨʫʛʠʭ ʢʚʘʥʪʦʚ ʧʦʣʷ.     

 

    ʇʨʠ ʵʥʝʨʛʠʷʭ >1 ɻʵɺ ʤʝʟʦʥʥʘʷ ʤʦʜʝʣʴ ʥʝ ʨʘʙʦʪʘʝʪ 

ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʧʧʘʨʘʪ ʢʚʘʥʪʦʚʦʡ ʭʨʦʤʦʜʠʥʘʤʠʢʠ 

 

6.    ʆʙʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʩʠʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

http://nuclphys.sinp.msu.ru/nucmodl/nml12.htm
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1947  ʫʯʝʥʠʢ ʈʝʟʝʨʬʦʨʜʘ ʉʝʩʠʣ ʇʘʫʵʣʣ ʠ ʜʨ.  (Cecil Powell et al) 

ʦʪʢʨʳʣʠ ʟʘʨʷʞʝʥʥʳʝ ʧʠʦʥʳ, ʠʩʩʣʝʜʫʷ ʪʨʝʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ ʚ 

ʷʜʝʨʥʳʭ ʬʦʪʦʵʤʫʣʴʩʠʷʭ.  

Cecil Frank Powell 

(1903-1969)  

ʅ.ʧ.1950 
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7.    ʀʟʦʪʦʧʠʯʝʩʢʘʷ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ 

ʇʦʵʪʦʤʫ ʧʨʦʪʦʥ ʠ ʥʝʡʪʨʦʥ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʘʟʣʠʯʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʚ ʫʩʣʦʚʥʦʤ 

ʠʟʦʪʦʧʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʩʪʦʷʥʠʷʤʠ ʦʜʥʦʡ ʯʘʩʪʠʮʳ ï ʥʫʢʣʦʥʘ: 

ʩʦʩʪʦʷʥʠʝ Tz = İ  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʪʦʥʫ 

ʩʦʩʪʦʷʥʠʝ Tz = -- İ  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʡʪʨʦʥʫ 

ʇʨʠ ʧʦʚʦʨʦʪʝ ʠʟʦʪʦʧʠʯʝʩʢʦʛʦ ʩʧʠʥʘ ʥʘ 180ʦ ʚʦʢʨʫʛ ʠʟʦʪʦʧʠʯʝʩʢʦʡ ʦʩʠ ʧʨʦʪʦʥ ʧʝʨʝʭʦʜʠʪ ʚ 

ʥʝʡʪʨʦʥ ʠ ʥʘʦʙʦʨʦʪ, ʪ.ʝ. ʛʦʚʦʨʷʪ, ʯʪʦ ʷʜʝʨʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ                                             

ʠʥʚʘʨʠʘʥʪʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʦʨʦʪʦʚ ʚ ʠʟʦʪʦʧʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʕʥʝʨʛʠʷ ʩʚʷʟʠ ʫ ʷʜʨʘ  7N
13 (7p + 6n)  ʤʝʥʴʰʝ, 

ʯʝʤ ʫ 6ʉ
13 (6p + 7n). ʕʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʟʤʝʥʝʥʠʝʤ ʢʫʣʦʥʦʚʩʢʦʡ ʵʥʝʨʛʠʠ ʠʟ-ʟʘ ʨʘʟʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʪʦʥʦʚ ʚ ʷʜʨʘʭ 

 

                                      ʧʨʠ R = 3 10-13 ʩʤ 

ʈʘʟʥʦʩʪʴ ʤʘʩʩ 
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ɸʥʘʣʦʛʦʚʳʝ ʩʦʩʪʦʷʥʠʷ  ʩʨʝʜʥʠʭ ʠ ʪʷʞʸʣʳʭ ʷʜʝʨ ʧʨʠ ʙʦʣʴʰʠʭ ʵʥʝʨʛʠʷʭ ʚʦʟʙʫʞʜʝʥʠʷ 

ʕʥʝʨʛʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʫʨʦʚʥʷ 

ʂʫʣʦʥ. ʵʥʝʨʛʠʷ ʦʜʥʦʛʦ ʧʨʦʪʦʥʘ 
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8.   ʉʪʨʫʢʪʫʨʘ  ʥʫʢʣʦʥʦʚ 

ɺ 1970 ʛ. ʥʘ ʫʩʢʦʨʠʪʝʣʝ ʵʣʝʢʪʨʦʥʦʚ ʩ ʵʥʝʨʛʠʝʡ 

20 ɻʵɺ (le º 10-12ʩʤ), ʧʦʩʪʨʦʝʥʥʦʤ ʚ 

ʉʪʵʥʬʦʨʜʝ,  ʚ ʦʧʳʪʘʭ ʧʦ ʨʘʩʩʝʷʥʠʶ 

ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʧʨʦʪʦʥʥʦʡ ʤʠʰʝʥʠ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʪʦʥ ʠ ʥʝʡʪʨʦʥ ʠʤʝʶʪ ʨʘʟʤʝʨ 

~ 0,8 ʌʤ ʠ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʦ 

ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʘ, ʚ ʯʘʩʪʥʦʩʪʠ, 

çʨʝʟʦʥʘʥʩʥʘʷè ʩʪʨʫʢʪʫʨʘ ʟʘʚʠʩʠʤʦʩʪʠ ʩʝʯʝʥʠʷ 

ʥʝʫʧʨʫʛʦʛʦ ʨʘʩʩʝʷʥʠʷ ʦʪ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʥʦʚ.  

ʋʧʨʫʛʦʝ ʨʘʩʩʝʷʥʠʝ 

(1:5) 

ʅʝʫʧʨʫʛʦʝ  

ʨʘʩʩʝʷʥʠʝ 

ʈʝʟʦʥʘʥʩʳ 

http://www.google.ru/imgres?imgurl=http://www.slac.stanford.edu/gen/grad/slac_g1.jpg&imgrefurl=http://www.slac.stanford.edu/gen/grad/&h=448&w=1288&tbnid=vDrMNzsdqwzhHM:&docid=ghMlHQXpI6yASM&ei=KAohVsmJG6PLyAPhhpb4Bw&tbm=isch&ved=0CC4QMygTMBNqFQoTCMm9_qmax8gCFaMlcgodYYMFfw

