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1.  ɺʚʝʜʝʥʠʝ 

 
ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʦ ʨʘʩʩʝʷʥʠʶ ʯʘʩʪʠʮ ʩʪʨʫʢʪʫʨʘ ʦʙʲʝʢʪʘ ʩʪʘʥʦʚʠʪʩʷ çʚʠʜʠʤʦʡè, 

ʝʩʣʠ ʜʣʠʥʘ ʚʦʣʥʳ ʜʝ ɹʨʦʡʣʷ ʧʨʦʙʥʳʭ ʯʘʩʪʠʮ (çʩʥʘʨʷʜʦʚè) ʩʨʘʚʥʠʤʘ ʠʣʠ ʤʝʥʴʰʝ 

ʨʘʟʤʝʨʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ  

 

 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʟʦʥʜʠʨʫʶʱʠʭ ʯʘʩʪʠʮ ʵʣʝʢʪʨʦʥʦʚ ʚʥʫʪʨʴ ʷʜʨʘ 

ʤʦʞʥʦ çʟʘʛʣʷʥʫʪʴè, ʝʩʣʠ ʵʥʝʨʛʠʷ ʵʣʝʢʪʨʦʥʘ ʙʫʜʝʪ >100 ʄʵɺ  (108 ʵɺ).  

 

ɼʣʷ ʥʘʙʣʶʜʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʥʫʢʣʦʥʘ ʵʥʝʨʛʠʷ ʵʣʝʢʪʨʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʨʷʜʢʘ 

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

 

ʉʦʚʨʝʤʝʥʥʳʝ ʫʩʢʦʨʠʪʝʣʠ ʧʦʟʚʦʣʷʶʪ ʫʩʢʦʨʷʪʴ ʯʘʩʪʠʮʳ ʜʦ ʵʥʝʨʛʠʠ ʥʝʩʢʦʣʴʢʠʭ ʊʵɺ 

(1 ʊʵɺ = 1012 ʵɺ; ʜʣʷ ʩʨʘʚʥʝʥʠʷ: ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʣʝʪʷʱʝʛʦ ʢʦʤʘʨʘ ~1 ʊʵɺ). 

 

ʈʦʞʜʝʥʠʝ ʥʦʚʳʭ ʯʘʩʪʠʮ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʪʠʣʠʟʘʮʠʠ ʢʠʥʝʪʠʯʝʩʢʠʭ 

ʵʥʝʨʛʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʯʘʩʪʠʮ.   

ʏʝʤ ʙʦʣʴʰʝ ʤʘʩʩʘ ʯʘʩʪʠʮʳ, ʢʦʪʦʨʫʶ ʥʫʞʥʦ 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 ~100 ʄʵɺ 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ çʩʥʘʨʷʜʦʚè ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʫʙʘʪʦʤʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ 

ʷʚʣʷʶʪʩʷ ʫʩʢʦʨʠʪʝʣʠ.  



ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʫʩʢʦʨʠʪʝʣʷ 

1. çɿʘʚʦʜ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʥʘʨʷʜʦʚè ï  

       ʠʦʥʥʳʡ ʠʩʪʦʯʥʠʢ ʠʣʠ ʠʥʞʝʢʪʦʨ 
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ʊʝʣʝʚʠʟʠʦʥʥʘʷ ʪʨʫʙʢʘ  

(ʢʠʥʝʩʢʦʧ) ï ʧʨʷʤʦʡ 

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.  çʉʪʚʦʣè - ʠʦʥʦʧʨʦʚʦʜ ʩ ʧʫʯʢʦʚʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʦʧʪʠʢʦʡ 
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3.  ʄʠʰʝʥʴ 

 

 

ʇʨʠʤʝʨ 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 N ʠ 

ʩʝʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʘʩʪʠʮ s 



 

3.  ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʫʩʢʦʨʠʪʝʣʝʡ 

 

p + 7Li         4He + x 
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ʉʦʟʜʘʪʝʣʠ ʧʝʨʚʦʛʦ ʫʩʢʦʨʠʪʝʣʷ 

ɼʞ.ʂʦʢʨʦʬʪ ʠ ʕ.ʋʦʣʪʦʥ 

ʧʦʣʫʯʠʣʠ ʅʦʙʝʣʝʚʩʢʫʶ 

ʧʨʝʤʠʶ ʧʦ ʬʠʟʠʢʝ 1951 ʛʦʜʘ 

ʟʘ çʊʨʘʥʩʤʫʪʘʮʠʶ ʘʪʦʤʥʳʭ 

ʷʜʝʨ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʫʩʢʦʨʝʥʥʳʭ ʘʪʦʤʥʳʭ ʯʘʩʪʠʮè. 

ɺ ʣʠʥʝʡʥʳʭ ʫʩʢʦʨʠʪʝʣʷʭ 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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ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʡ ʫʩʢʦʨʠʪʝʣʴ ɺʘʥ-ʜʝ-ɻʨʘʘʬʘ 

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

ɻʝʥʝʨʘʪʦʨ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ɺʘʥ-ʜʝ-ɻʨʘʘʬʘ                           

(ʜʦ ~20 ʄʵɺ) 

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

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʤʝʥʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ 
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SLAC National Accelerator Laboratory 

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

 

ʎʠʢʣʦʪʨʦʥ 

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 

60-ʜʶʡʤʦʚʳʡ ʮʠʢʣʦʪʨʦʥ ʃʦʫʨʝʥʩʘ 

ʚ ʂʘʣʠʬʦʨʥʠʡʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ 

ɹʝʨʢʣʠ (1939) ʠʩʧʦʣʴʟʦʚʘʣʩʷ  

Glenn T. Seaborg and Edwin M. 

McMillan ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʠʟʦʪʦʧʳ 

ʧʣʫʪʦʥʠʷ, ʥʝʧʪʫʥʠʷ ʠ ʜʨʫʛʠʭ 

ʪʨʘʥʩʫʨʘʥʦʚ ʟʘ ʯʪʦ ʠʤ ʙʳʣʘ 

ʧʨʠʩʫʞʜʝʥʘ ʅʦʙʝʣʝʚʩʢʘʷ ʧʨʝʤʠʷ 

ʧʦ ʭʠʤʠʠ ʚ 1951 ʛʦʜʫ. 
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ʋʩʢʦʨʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʚ ʃʘʙʦʨʘʪʦʨʠʠ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ ʆʀʗʀ (ɼʫʙʥʘ) 

ʎʠʢʣʦʪʨʦʥ ʋ-400ʄ ï ʠʩʪʦʯʥʠʢ ʪʷʞʸʣʳʭ 

ʠʦʥʦʚ. ʇʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʤʠʰʝʥʠ ʠ 

ʘʥʘʣʠʟʘ ʧʨʦʜʫʢʪʦʚ ʩʝʧʘʨʘʪʦʨʦʤ ʧʫʯʦʢ 

ʚʳʚʦʜʠʪʩʷ 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.  
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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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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 

 

 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ  

 

N = Lů 

 

ʂʦʣʣʘʡʜʝʨʳ 



LHC (Large Hadron Collider, CERN) 
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4.   ʆʙʱʠʝ ʩʚʦʡʩʪʚʘ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ 

  . 

ʂʫʣʦʥʦʚʩʢʠʡ ʙʘʨʴʝʨ 
ɺʝʨʦʷʪʥʦʩʪʴ ʪʫʥʥʝʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ ʥʘ ʫʨʦʚʥʝ ʊ 

(ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ) 

ʥʝʡʪʨʦʥ 
ʟʘʨʷʞʝʥʥʘʷ 

ʯʘʩʪʠʮʘ 

ʇʨʦʟʨʘʯʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ D 

ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʯʘʩʪʠʮ T 

30-40 

ʄʵɺ 

º 10-12ʩʤ 

~8 ʄʵɺ 

ʗʜʝʨʥʳʡ ʬʝʨʤʠ-ʛʘʟ 
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ʎʝʥʪʨʦʙʝʞʥʳʡ ʙʘʨʴʝʨ 

ʎʝʥʪʨʦʙʝʞʥʳʡ ʧʦʪʝʥʮʠʘʣ 
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ʇʨʠ ʜʚʠʞʝʥʠʠ ʚ ʤʠʰʝʥʠ ʟʘʨʷʞʝʥʥʘʷ ʯʘʩʪʠʮʘ ʠʩʧʳʪʳʚʘʝʪ ʤʥʦʛʦʢʨʘʪʥʳʝ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʘʪʦʤʘʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʯʘʩʪʠʮʳ 

ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʠʦʥʠʟʘʮʠʶ ʠ ʚʦʟʙʫʞʜʝʥʠʝ ʘʪʦʤʦʚ ʤʠʰʝʥʠ. ʇʦʪʝʥʮʠʘʣ ʠʦʥʠʟʘʮʠʠ 

ʘʪʦʤʘ ʚ ʩʨʝʜʝ  I º 35 ʵɺ.  ʀʦʥʠʟʘʮʠʷ ʚʦʟʤʦʞʥʘ, ʝʩʣʠ ʟʘʨʷʜʳ ʩʙʣʠʟʠʣʠʩʴ ʥʘ ʪʘʢʦʝ 

ʨʘʩʩʪʦʷʥʠʝ r, ʢʦʛʜʘ ʵʥʝʨʛʠʷ ʂʫʣʦʥʦʚʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʨʘʚʥʠʤʘ ʩ 

ʧʦʪʝʥʮʠʘʣʦʤ ʠʦʥʠʟʘʮʠʠ, ʪ.ʝ.  ʝ2 / r  º  I , ʦʪʢʫʜʘ r  º  0,4 Ö10-8 ʩʤ 

 

ʪʦʛʜʘ ʩʝʯʝʥʠʝ ʠʦʥʠʟʘʮʠʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ  

 

 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ: ʪʠʧʠʯʥʦʝ ʩʝʯʝʥʠʝ ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ ůʨʝʘʢ ~ 10-24ʩʤ2.  

 

 

 

 

 

ʆʪʩʶʜʘ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʩʝʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʦʩʪʘʥʦʚʢʠ  

ůʠʦʥ / 30000 º 10-21 ʩʤ2,  

ʪ.ʝ. ʚʝʨʦʷʪʥʦʩʪʴ ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʩʦʪʥʠ ʨʘʟ ʤʝʥʴʰʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʪʝʨʷʪʴ ʵʥʝʨʛʠʶ ʥʘ ʠʦʥʠʟʘʮʠʶ ʜʣʷ ʟʘʨʷʞʝʥʥʦʡ ʯʘʩʪʠʮʳ.  

ʀʦʥʠʟʘʮʠʦʥʥʦʝ ʪʦʨʤʦʞʝʥʠʝ 

! 
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ʏʠʩʣʦ ʨʝʘʢʮʠʡ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ ʤʠʰʝʥʠ ʚ ʩʣʦʝ dx ʥʘ 

ʛʣʫʙʠʥʝ x ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ  

ʇʦʣʥʦʝ ʯʠʩʣʦ ʨʝʘʢʮʠʡ ʚ ʤʠʰʝʥʠ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ  

ʊʦʛʜʘ ʚʳʭʦʜ ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ  

  ɺʳʭʦʜ ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ  

 
ʇʫʩʪʴ ʥʘ ʤʠʰʝʥʴ ʧʘʜʘʶʪ ʟʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠʮʳ ʩ ʧʣʦʪʥʦʩʪʴʶ ʧʦʪʦʢʘ ʌ0 ʠ ʵʥʝʨʛʠʝʡ ʊ0. 

ʄʠʰʝʥʴ ʩʯʠʪʘʝʪʩʷ ʪʦʣʩʪʦʡ, ʝʩʣʠ ʩʨʝʜʥʠʡ ʧʨʦʙʝʛ R ʯʘʩʪʠʮ ʤʝʥʴʰʝ ʪʦʣʱʠʥʳ ʤʠʰʝʥʠ.  

ɿʘʚʠʩʠʤʦʩʪʴ ʚʳʭʦʜʘ ʦʪ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ Y(T) ʥʘʟʳʚʘʶʪ  

ʬʫʥʢʮʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʨʝʘʢʮʠʠ 
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ɺʧʝʨʚʳʝ ʷʜʝʨʥʫʶ  ʨʝʘʢʮʠʶ (a,p) ʥʘʙʣʶʜʘʣ ʕ. ʈʝʟʝʨʬʦʨʜ ʚ 1919 ʛʦʜʫ 
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ɺ ʨʝʘʢʮʠʷʭ (a,p) ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʥʘʣʠʯʠʝ ʨʝʟʦʥʘʥʩʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʝʯʝʥʠʷ 

ʨʝʘʢʮʠʡ ʦʪ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ Ŭ-ʯʘʩʪʠʮ.  

 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʝʘʢʮʠʠ  

 

ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʭʦʜʘ ʨʝʘʢʮʠʠ Y(T) ʠʤʝʝʪ ʩʪʫʧʝʥʯʘʪʳʡ  

ʭʘʨʘʢʪʝʨ, ʪ. ʝ. ʚ ʟʘʚʠʩʠʤʦʩʪʠ  ů(T) ʝʩʪʴ ʧʠʢʠ.  

         ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʨʝʘʢʮʠʷ ʠʜʝʪ ʯʝʨʝʟ  

ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʷʜʨʦ (ʅ.ɹʦʨ 1936 ʛ.), ʢʦʪʦʨʦʝ ʠʤʝʝʪ 

ʢʚʘʥʪʦʚʘʥʥʳʝ ʫʨʦʚʥʠ ʚʦʟʙʫʞʜʝʥʠʷ, ʧʨʠʯʸʤ ʰʠʨʠʥʘ                                                     

ʫʨʦʚʥʝʡ  ɻ ~ 1 ʢʵɺ, ʘ  ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ æ ~ 0,1 ï 1 ʄʵɺ. 

(a,p) ʨʝʘʢʮʠʠ 

ʉ ʧʦʤʦʱʴʶ a-ʯʘʩʪʠʮ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʤʦʞʥʦ ʠʟʫʯʘʪʴ ʨʝʘʢʮʠʠ ʥʘ 

ʣʝʛʢʠʭ ʷʜʨʘʭ (ʜʣʷ ʪʷʞʸʣʳʭ ʷʜʝʨ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʙʘʨʴʝʨ  ~25 ʄʵɺ ʩʣʠʰʢʦʤ ʚʝʣʠʢ). 

5.   ʇʨʠʤʝʨʳ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ 
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ɺ ʨʝʘʢʮʠʠ ʵʪʦʛʦ ʪʠʧʘ ʙʳʣ ʦʪʢʨʳʪ ʥʝʡʪʨʦʥ ( ɼʞ.ʏʵʜʚʠʢ, 1932 ʛ.) 

 

 

                                                                                                        Q = 5.5 ʄʵɺ 

ʘ ʩʫʧʨʫʛʠ ɾʦʣʠʦ-ʂʶʨʠ  (1934 ʛ.) ʩʦʟʜʘʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʷʜʨʘ ʚ 

ʨʝʘʢʮʠʷʭ: 

 

 

 

 

 

ʀʥʦʛʜʘ ʨʝʘʢʮʠʷ  (a,n)  ʜʘʸʪ ʠ ʩʪʘʙʠʣʴʥʳʝ ʠʟʦʪʦʧʳ  

   

(a,n) ʨʝʘʢʮʠʠ 
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ʈʝʘʢʮʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʦʪʦʥʦʚ 

ʕʪʠ ʨʝʘʢʮʠʠ ʙʳʚʘʶʪ ʦʙʳʯʥʦ ʵʢʟʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ( ʚʳʜʝʣʷʝʪʩʷ ʵʥʝʨʛʠʷ Q>0). 

ʆʜʥʘʢʦ ʚʳʣʝʪʫ Ŭ-ʯʘʩʪʠʮʳ ʠʟ ʪʷʞʝʣʦʛʦ ʷʜʨʘ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʳʩʦʢʠʡ ʢʫʣʦʥʦʚʩʢʠʡ 

ʙʘʨʴʝʨ (ɺʂ = 25 ʄʵɺ ʜʣʷ Z=80).  

 

ʕʪʦʪ ʙʘʨʴʝʨ ʧʦʟʚʦʣʷʝʪ ʚʳʭʦʜʠʪʴ ʟʘ ʧʨʝʜʝʣʳ ʷʜʨʘ ʪʦʣʴʢʦ ʩʘʤʳʤ ʙʳʩʪʨʳʤ 

ʯʘʩʪʠʮʘʤ, ʠʩʧʫʩʢʘʥʠʝ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʝʭʦʜʫ ʷʜʨʘ ʥʘ ʥʠʞʥʠʝ ʨʝʜʢʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʨʦʚʥʠ. 

 

ɺ ʣʝʛʢʠʭ ʷʜʨʘʭ ɺʂ ʥʝʚʳʩʦʢ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʘ. ʀʤʝʥʥʦ ʪʘʢʠʝ 

ʨʝʘʢʮʠʠ ʥʘʙʣʶʜʘʣʠ ʂʦʢʨʦʬʪ ʠ ʋʦʣʪʦʥ ʥʘ ʧʝʨʚʦʤ ʫʩʢʦʨʠʪʝʣʝ ʚ 1932 ʛ: 

ʈʝʘʢʮʠʠ  (p,a)  
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ʈʝʘʢʮʠʠ ʪʠʧʘ (ʨ, n) ʷʚʣʷʶʪʩʷ ʚʩʝʛʜʘ ʵʥʜʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ   

ʠʥʘʯʝ ʷʜʨʦ ɸ ʙʫʜʝʪ ʧʝʨʝʭʦʜʠʪʴ ʚ ʷʜʨʦ ɺ ʧʫʪʝʤ ɓ-ʨʘʩʧʘʜʘ. 

ʇʦʜʩʪʘʚʠʚ ʵʪʠ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʠʤ ʵʥʝʨʛʠʶ ʨʝʘʢʮʠʠ  Q < - 0,8 ʄʵɺ 

ʅʘʧʨʠʤʝʨ, ʨʝʘʢʮʠʷ                                       ʠʤʝʝʪ Q = -2,76 ʄʵɺ.         

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ (ʨ, n) ʷʜʨʦ-ʧʨʦʜʫʢʪ ʧʨʠʦʙʨʝʪʘʝʪ ʜʦʙʘʚʦʯʥʳʡ 

ʧʨʦʪʦʥ, ʦʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʪʝʤ ʠʩʧʳʪʳʚʘʝʪ ɓ+-ʨʘʩʧʘʜ ʠʣʠ ɽ-ʟʘʭʚʘʪ 

ʗʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʩ ʧʨʦʪʦʥʘʤʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʠʭ ʥʝʡʪʨʦʥʦʚ  

ʈʝʘʢʮʠʠ  (p,n)  

a + A Ą b + B 

a=p, b=n 

(Q <  0).  
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ʈʝʘʢʮʠʠ  ʧʨʦʪʦʥʦʚ ʩ ʣʠʪʠʝʤ  

ʈʘʟʥʠʮʘ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʷʜʨʦ 

ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʘʟʥʳʭ  ʩʦʩʪʦʷʥʠʷʭ    

(ʤʦʤʝʥʪ ʠ ʯʸʪʥʦʩʪʴ): 

(0+ ʠʣʠ 2+) 

(1-- ʠʣʠ 1+) 
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ʈʝʘʢʮʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʜʝʡʪʨʦʥʦʚ 

ʅʝ ʚʩʝ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʧʨʠ ʧʦʤʦʱʠ ʙʦʨʦʚʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ. 

ɼʝʡʪʨʦʥ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʷʜʨʘʤʠ ʢʘʢ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʦʩʪʘʚʥʦʛʦ ʷʜʨʘ, 

ʪʘʢ ʠ ʧʫʪʝʤ ʧʨʷʤʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʵʥʝʨʛʠʷ ʩʚʷʟʠ 

ʜʝʡʪʨʦʥʘ ʩʦʩʪʘʚʣʷʝʪ æWdå 2,2 ʄʵɺ, ʪ.ʝ. ʦʢʦʣʦ 1 ʄʵɺ/ʥʫʢʣʦʥ << 8 ʄʵɺ/ʥʫʢʣʦʥ ï 

ʩʨʝʜʥʝʡ ʵʥʝʨʛʠʠ ʩʚʷʟʠ ʥʫʢʣʦʥʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʷʜʝʨ. ʂʨʦʤʝ ʪʦʛʦ, ʩʨʝʜʥʝʝ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʦʪʦʥʦʤ ʠ ʥʝʡʪʨʦʥʦʤ ʚ ʜʝʡʪʨʦʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʣʠʢʦ ʠ 

ʩʦʩʪʘʚʣʷʝʪ ~ 4Ŀ10-13ʩʤ. (Cʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʫʢʣʦʥʘʤʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʷʜʝʨ ʥʝ ʧʨʝʚʳʰʘʝʪ 2Ŀ10-13ʩʤ).  

ɽʩʣʠ ʜʝʡʪʨʦʥ ʦʙʨʘʟʫʝʪ ʩ ʷʜʨʦʤ-ʤʠʰʝʥʴʶ ʩʦʩʪʘʚʥʦʝ ʷʜʨʦ, ʪʦ ʝʛʦ ʵʥʝʨʛʠʷ 

ʚʦʟʙʫʞʜʝʥʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʡ 14 ʄʵɺ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʨʘʟʣʠʯʠʷ ʚ 

ʚʝʣʠʯʠʥʘʭ ʫʜʝʣʴʥʦʡ ʵʥʝʨʛʠʠ ʩʚʷʟʠ ʜʣʷ ʜʝʡʪʨʦʥʘ ʠ ʙʦʣʴʰʠʥʩʪʚʘ ʷʜʝʨ.  

ɽʩʣʠ ʚʳʨʘʟʠʪʴ ʤʘʩʩʳ ʯʝʨʝʟ ʵʥʝʨʛʠʠ ʩʚʷʟʠ, ʪʦ   

ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʷʜʝʨ æW º 8ɸ ʄʵɺ, ʪʦ 

edå 8A ï 8(A-2) ï 2,2 º 14 ʄʵɺ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʥʝʨʛʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʩʦʩʪʘʚʥʦʛʦ ʷʜʨʘ, ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʧʨʠ 

ʟʘʭʚʘʪʝ ʜʝʡʪʨʦʥʘ,                                 >> 8 ʄʵɺ  - ʵʥʝʨʛʠʠ ʦʪʜʝʣʝʥʠʷ ʥʫʢʣʦʥʘ! 

ʉʨʘʚʥʝʥʠʝ ʚʳʭʦʜʦʚ ʷ.ʨ. 

ʜʣʷ ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʦʚ 
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ʇʨʷʤʳʝ ʷʜʝʨʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʄʝʭʘʥʠʟʤʳ:  
1) ʅʝʧʦʣʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʷʜʨʦ           

(ʆʧʧʝʥʛʝʡʤʝʨ/ʌʠʣʣʠʧʩ 1935 ʛ.),                                                      

2) ʨʝʘʢʮʠʷ ʧʦʜʭʚʘʪʘ 

 

 

            ʍʘʨʘʢʪʝʨʥʦʝ ʦʪʥʦʰʝʥʠʝ 

            ʚʳʭʦʜʘ ʨʝʘʢʮʠʡ 

çʕʬʬʝʢʪ ʪʝʥʝʡè ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʤʠʰʝʥʠ:       

ʷʜʨʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʥʝ 

ʩʤʝʱʘʶʪʩʷ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 

ʯʘʩʪʠʮʘʤʠ (1965 ʛ. ɸ.ʌ.ʊʫʣʠʥʦʚ)   

 

ʕʪʦ ʝʩʪʴ ʭʘʨʘʢʪʝʨʥʳʡ ʧʨʠʟʥʘʢ 

ʦʪʩʫʪʩʪʚʠʷ ʩʦʩʪʘʚʥʦʛʦ ʷʜʨʘ 

ʇʨʠʤʝʨ: 
ʊʝʨʤʦʷʜʝʨʥʳʝ 

ʨʝʘʢʮʠʠ 

ʈʘʟʨʳʚ ʩʚʷʟʠ 

ʟʘ ʩʯʝʪ 

ʧʦʣʷʨʠʟʘʮʠʠ d 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʧʦʣʝʤ ʷʜʨʘ ʗ 
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ʈʝʘʢʮʠʠ ʩʨʳʚʘ 

ʄʦʜʝʣʴ ʉ.ʊ. ɹʘʪʣʝʨʘ (1951): 

4,5  

ʄʵɺ 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʨʙʠʪʘʣʴʥʦʛʦ 

ʯʠʩʣʘ ʟʘʭʚʘʪʳʚʘʝʤʦʛʦ ʥʝʡʪʨʦʥʘ: 

Td ² BK  
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ɻʝʣʴʤʛʦʣʴʮ (1947):               d ( Td = 190 MeV) Ą Be Ą n (Tn ~ Td /2) 

 
ʊʘʢʦʛʦ ʨʦʜʘ ʨʝʘʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʫʯʢʦʚ ʵʥʝʨʛʠʯʥʳʭ ʥʝʡʪʨʦʥʦʚ 

ʈʝʘʢʮʠʠ ʤʥʦʛʦʥʫʢʣʦʥʥʦʡ ʧʝʨʝʜʘʯʠ. ʂʣʘʩʪʝʨʳ 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦ ʩʚʷʟʘʥʥʳʝ ʷʜʨʘ     
6Li  ~  a + d 
7Li  ~  a + t 

Å ʈʘʩʱʝʧʣʷʶʪʩʷ ʥʘ ʢʣʘʩʪʝʨʳ 

Å ʆʙʤʝʥʠʚʘʶʪʩʷ ʢʣʘʩʪʝʨʘʤʠ 

a - ʯʘʩʪʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ  Ą  ʦʩʦʙʦʫʩʪʦʡʯʠʚʳʝ ʷʜʨʘ  A=k (2p + 2n):   8Be, 12C ,16Oé  

ʂʣʘʩʪʝʨʠʟʘʮʠʷ 

ʷʜʝʨʥʦʡ ʤʘʪʝʨʠʠ ʚ 

ʷʜʨʝ 20Ne ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ 

ʚʦʟʙʫʞʜʸʥʥʳʭ 

ʩʦʩʪʦʷʥʠʷʭ 

J-P Ebran et al. Nature 487, 341-344 (2012) doi:10.1038/nature11246 

 ʪʦʛʜʘ ʂʫʣʦʥʦʚʩʢʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ 
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6. ʌʦʪʦʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ 

ʗʜʝʨʥʳʡ ʬʦʪʦʵʬʬʝʢʪ 

ʅʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ 

 

ʇʝʨʚʦʝ ʥʘʙʣʶʜʝʥʠʝ:  ʥʘ d (ʏʵʜʚʠʢ ʠ ɻʦʣʴʜʭʘʙʝʨ 1934)  

ɺʪʦʨʦʝ ʥʘʙʣʶʜʝʥʠʝ:  ʨʘʩʱʝʧʣʝʥʠʷ ʷʜʨʘ ʛʘʤʤʘ-ʢʚʘʥʪʦʤ ʦʪ ʨʘʩʧʘʜʘ ʠʟʦʪʦʧʘ: 

ʌʦʪʦʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ   ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʧʦʛʣʦʱʝʥʠʠ ʷʜʨʘʤʠ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ.  

 

 

 

 

ʗʚʣʝʥʠʝ ʦʪʢʨʳʪʦ ʏʝʜʚʠʢʦʤ ʠ ɻʦʣʴʜʭʘʙʝʨʦʤ ʚ 1934 ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʩʣʝʜʦʚʘʥʦ ɹʦʪʝ ʠ 

ɺʦʣʴʬʛʘʥʛʦʤ ɻʝʥʪʝʨʦʤ, ʘ ʟʘʪʝʤ ʠ ʅʠʣʴʩʦʤ ɹʦʨʦʤ. 

ɹʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʵʥʝʨʛʠʷ ʩʚʷʟʠ ʜʝʡʪʨʦʥʘ 
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ʇʨʷʤʦʝ ʚʳʨʳʚʘʥʠʝ ʧʨʦʪʦʥʦʚ ʦʙʥʘʨʫʞʝʥʦ ʩ ʨʦʩʪʦʤ ʵʥʝʨʛʠʠ ɔ-ʢʚʘʥʪʦʚ 

ʀʟʦʪʨʦʧʥʦ 

 

 

ʅʝʠʟʦʪʨʦʧʥʦ 

ɸ ʙʦʨʦʚʩʢʠʡ ʤʝʭʘʥʠʟʤ ʧʨʝʜʩʢʘʟʳʚʘʝʪ  

ʅʘʙʣʶʜʝʥʦ ʜʣʷ  

ʆʙʲʷʩʥʝʥʠʝ: ʛʘʤʤʘ-ʢʚʘʥʪ ʧʦʛʣʦʱʘʝʪʩʷ ʧʨʦʪʦʥʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʷʜʨʘ ʠ 

ʦʪʨʳʚʘʝʪ ʝʛʦ ʜʦ ʪʦʛʦ, ʢʘʢ ʪʦʪ ʧʝʨʝʜʘʩʪ ʵʥʝʨʛʠʶ ʷʜʨʫ 

ʅʘʡʜʝʥʦ 



ɻʠʛʘʥʪʩʢʠʡ ʜʠʧʦʣʴʥʳʡ ʨʝʟʦʥʘʥʩ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʢʣʘʜʘ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʵʥʝʨʛʠʡ, ʤʦʞʥʦ ʩʨʘʚʥʠʚʘʪʴ ʜʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʨʘʟʥʳʤʠ 

ʩʧʝʢʪʨʘʤʠ ʪʦʨʤʦʟʥʳʭ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ 

 ɻ.ɼ.ʈ. ʥʘʙʣʶʜʘʝʪʩʷ ʚʦ ʚʩʝʭ ʘʪʦʤʥʳʭ ʷʜʨʘʭ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʰʠʨʦʢʠʡ ʤʘʢʩʠʤʫʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʩʝʯʝʥʠʷ ů ʬʦʪʦʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ ʦʪ ʵʥʝʨʛʠʠ ʛʘʤʤʘ-ʢʚʘʥʪʘ, ʠʟʤʝʥʷʝʤʦʡ ʚ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʵʥʝʨʛʠʡ. ʇʨʝʜʩʢʘʟʘʥ ɸ.ɹ.ʄʠʛʜʘʣʦʤ, ʦʪʢʨʳʪ ʚ 1947 ʛ. ʥʘ ʙʝʪʘʪʨʦʥʝ. 

12ʉ 

Eres º 75A-1/3 

ʐʠʨʠʥʘ ɻ~ 3-7 ʄʵɺ Ą çɻʠʛʘʥʪʩʢʠʡè 

ɸʢʘʜʝʤʠʢ ɸ.ɹ.ʄʠʛʜʘʣ 

ʇʨʦʬ. ʄʀʌʀ ʩ 1944 ʛ. 

(1911-1991) 

https://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjIoPappMHPAhUGWSwKHfTSAZgQjRwIBw&url=https%3A%2F%2Fmipt.ru%2Fza-nauku%2Fhardcopies%2F2011m%2F6(1876)-24.03.11%2Fmigdal.php&psig=AFQjCNHNFEIa4GjXan746p2Dn65wLMo9KA&ust=1475675078403531
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ʌʦʪʦʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʧʨʠ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʷʭ 

ʉʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʠʭ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ: 
Å ʄʝʯʝʥʳʝ ʪʦʨʤʦʟʥʳʝ ʬʦʪʦʥʳ ʦʪ ʦʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʧʫʯʢʘ ʵʣʝʢʪʨʦʥʦʚ 

Å ʆʙʨʘʪʥʦʝ ʂʦʤʧʪʦʥʦʚʩʢʦʝ ʨʘʩʩʝʷʥʠʝ ʣʘʟʝʨʥʳʭ ʬʦʪʦʥʦʚ ʥʘ ʵʣʝʢʪʨʦʥʘʭ 

Å ʕʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥʥʘʷ ʘʥʥʠʛʠʣʷʮʠʷ 

Å ʂʦʛʝʨʝʥʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʵʣʝʢʪʨʦʥʦʚ ʚ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʢʨʠʩʪʘʣʣʘʭ 

 

ʈʝʰʘʝʤʳʝ ʟʘʜʘʯʠ: 
Å ʊʦʥʢʘʷ ʩʪʨʫʢʪʫʨʘ ɻ.ɼ.ʈ. 

Å ʆʙʨʘʟʦʚʘʥʠʝ ʷʜʝʨʥʳʭ æ-ʨʝʟʦʥʘʥʩʦʚ (ɽɔ> 150 ʄʵɺ) 

Å ʌʦʪʦʨʦʞʜʝʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ 

Å ʌʦʪʦʜʝʣʝʥʠʝ  
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7.   ʗɼɽʈʅʓɽ ʈɽɸʂʎʀʀ ʇʆɼ ɼɽʁʉʊɺʀɽʄ ʊʗɾɪʃʓʍ 

ʀʆʅʆɺ  

    ʉ  ʧʦʷʚʣʝʥʠʝʤ ʚ ʢʦʥʮʝ 50-ʭ - ʚ ʥʘʯʘʣʝ 60-ʭ ʛʦʜʦʚ XX ʚʝʢʘ ʧʫʯʢʦʚ ʫʩʢʦʨʝʥʥʳʭ ʠʦʥʦʚ 

(ʷʜʝʨ) ʚʦʟʥʠʢʣʦ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ - ʬʠʟʠʢʘ ʪʷʞʸʣʳʭ ʠʦʥʦʚ. 

 

    çʊʷʞʸʣʳʡ ʠʦʥè - ʵʪʦ ʣʶʙʦʡ ʟʘʨʷʞʝʥʥʳʡ çʩʥʘʨʷʜè, ʤʘʩʩʠʚʥʝʝ a-ʯʘʩʪʠʮʳ (Z > 2, A > 4) 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʩʨʝʜʠ ʥʠʭ:   

 

     

ʌʠʟʠʢʘ ʪʷʞʝʣʳʭ ʠʦʥʦʚ ʠʟʫʯʘʝʪ ʢʦʣʣʝʢʪʠʚʥʳʝ ʷʜʝʨʥʳʝ ʧʨʦʮʝʩʩʳ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʝ 

ʧʨʝʜʝʣʴʥʦ ʙʦʣʴʰʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʬʦʨʤʳ ʷʜʨʘ, ʩʠʣʴʥʳʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʵʥʝʨʛʠʠ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʩʠʩʪʝʤ.  
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ʀʟ ʩʦʦʪʥʦʰʝʥʠʷ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʝʡ ɻʝʡʟʝʥʙʝʨʛʘ 

ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʨʘʟʤʝʨ ʠʦʥʘ çʚʜʦʣʴ ʠʤʧʫʣʴʩʘè 

ʉʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʳʝ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ ʚʦʣʥʳ 

ʠʦʥʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʪʷʞʸʣʦʛʦ ʠʦʥʘ ʩ ʷʜʨʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ 

! 
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ɺʦʟʤʦʞʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʦʥʘ ʩ ʷʜʨʦʤ 

ʋʛʣʦʚʦʡ ʤʦʤʝʥʪ  

ʇʦʣʥʦʝ ʩʝʯʝʥʠʝ 

ʋʧʨʫʛʦʝ 

ʨʘʩʩʝʷʥʠʝ ʯʘʱʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

ʢʨʘʝʚʳʭ 

ʩʦʫʜʘʨʝʥʠʷʭ 

ɼʘʣʴʥʠʝ ʩʪʦʣʢʥʦʚʝʥʠʷ 

ʂʫʣʦʥʦʚʩʢʦʝ ʚʦʟʙʫʞʜʝʥʠʝ 

ʂʘʩʘʪʝʣʴʥʳʝ ʩʪʦʣʢʥʦʚʝʥʠʷ 

ʃʦʙʦʚʳʝ  

ʩʪʦʣʢʥʦʚʝʥʠʷ 

ɻʣʫʙʦʢʦ ʥʝʫʧʨʫʛʠʝ  

ʩʪʦʣʢʥʦʚʝʥʠʷ 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʨʝʘʢʮʠʡ ʪʷʞʸʣʳʭ ʠʦʥʦʚ ʩ ʷʜʨʘʤʠ ʦʩʥʦʚʘʥʘ ʥʘ ʧʘʨʘʤʝʪʨʝ ʩʪʦʣʢʥʦʚʝʥʠʷ 



40  



41  

ʂʫʣʦʥʦʚʩʢʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʷʜʝʨʥʳʭ ʫʨʦʚʥʝʡ     ʚʦʟʤʦʞʥʦ ʚ ʩʪʦʣʢʥʦʚʝʥʠʷʭ,  ʚ ʢʦʪʦʨʳʭ 

ʧʨʦʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʷʞʸʣʦʛʦ ʠʦʥʘ ʩ ʷʜʨʦʤ, ʪ.ʝ. ʣʠʙʦ 

ʧʨʠ ʙʦʣʴʰʠʭ ʧʘʨʘʤʝʪʨʘʭ ʩʪʦʣʢʥʦʚʝʥʠʡ (r > R) , ʣʠʙʦ ʧʨʠ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠʦʥʘ, 

ʤʝʥʴʰʝʡ ʚʳʩʦʪʳ ʢʫʣʦʥʦʚʩʢʦʛʦ ʙʘʨʴʝʨʘ ʷʜʨʘ 
(ʊʠ < Bʂ) 

ɺ ʷʜʨʘʭ A =150 ī190 , ɸ > 230  ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʦʙʳʯʘʡʥʦ ʙʦʣʴʰʠʝ ʢʚʘʜʨʫʧʦʣʴʥʳʝ 

ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʬʦʨʤʘ ʵʪʠʭ ʷʜʝʨ ʧʨʠʦʙʨʝʪʘʝʪ ʬʦʨʤʫ  ʩʧʣʶʩʥʫʪʦʛʦ 

ʵʣʣʠʧʩʦʠʜʘ ʩ ʦʪʥʦʰʝʥʠʝʤ ʙʦʣʴʰʦʡ ʠ ʤʘʣʦʡ ʧʦʣʫʦʩʝʡ a / b =1.2 ī1.3 . 

ʉʝʯʝʥʠʝ ʢʫʣʦʥʦʚʩʢʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ ʙʳʩʪʨʦ ʨʘʩʪʸʪ ʩ ʨʦʩʪʦʤ ʟʘʨʷʜʘ ʷʜʨʘ.    

 

ʇʨʠ ʙʦʣʴʰʠʭ ʫʛʣʘʭ ʨʘʩʩʝʷʥʠʷ (ɗ > 90Á) ʩʪʘʥʦʚʷʪʩʷ ʟʘʤʝʪʥʳʤ ʤʥʦʛʦʢʨʘʪʥʦʝ ʢʫʣʦʥʦʚʩʢʦʝ 

ʚʦʟʙʫʞʜʝʥʠʝ 

 

ɺ ʩʣʫʯʘʝ ʪʷʞʝʣʳʭ ʠʦʥʦʚ, ʢʘʢ 136Xe (Z = 54) ʠʣʠ 208Pb (Z = 82),  ʩʪʘʥʦʚʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʩʝʯʝʥʠʝ ʚʦʟʙʫʞʜʝʥʠʷ ʚʨʘʱʘʪʝʣʴʥʳʭ ʫʨʦʚʥʝʡ ʷʜʨʘ. 

 

ɺ ʩʠʩʪʝʤʝ ʮʝʥʪʨʘ ʤʘʩʩ   Bʂ 

ɺ ʣʘʙʦʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʝ  Bʂ
ʣʘʙ Bʂ 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʧʳʪʦʚ ʧʦ ʢʫʣʦʥʦʚʩʢʦʤʫ ʚʦʟʙʫʞʜʝʥʠʶ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʷʜʨʘ ʩ A = 20 ī 

27 , A =150 ī180 ʠ A > 220 ʠʤʝʶʪ ʬʦʨʤʫ ʚʳʪʷʥʫʪʦʛʦ ʵʣʣʠʧʩʦʠʜʘ ʩ ʦʪʥʦʰʝʥʠʝʤ ʙʦʣʴʰʦʡ ʠ 

ʤʘʣʦʡ ʧʦʣʫʦʩʝʡ  ʦʢʦʣʦ 1,3.  

 

ʅʝʙʦʣʴʰʘʷ ʦʙʣʘʩʪʴ ʷʜʝʨ ʩ A =180 ī190 (ʠʟʦʪʦʧʳ Pt u Hg) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʧʣʶʩʥʫʪʦʤʫ 

ʵʣʣʠʧʩʦʠʜʫ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩ ʪʝʤ ʞʝ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ. 

 

ʗʜʨʘ, ʣʝʞʘʱʠʝ ʚʥʝ ʫʢʘʟʘʥʥʳʭ ʦʙʣʘʩʪʝʡ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʬʝʨʠʯʝʩʢʠʝ, ʭʦʪʷ ʠʭ ʬʦʨʤʘ 

ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʠʜʝʘʣʴʥʦʡ ʩʬʝʨʳ (ʦʥʠ ʠʤʝʶʪ, ʭʦʪʷ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ, ʥʦ 

ʚʧʦʣʥʝ ʟʘʤʝʪʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʢʚʘʜʨʫʧʦʣʴʥʳʝ ʤʦʤʝʥʪʳ). 

 

ʅʘʨʷʜʫ ʩ ʢʚʘʜʨʫʧʦʣʴʥʳʤʠ ʚ ʷʜʨʘʭ ʧʨʦʷʚʣʷʶʪʩʷ ʠ ʢʦʣʝʙʘʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ.                    

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʦʢʪʫʧʦʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʷʜʨʦ ʧʨʠʥʠʤʘʝʪ ʛʨʫʰʝʚʠʜʥʫʶ 

ʬʦʨʤʫ. 

http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjRqsrj9uXLAhWLv3IKHUJ4AlgQjRwIBw&url=http%3A%2F%2Fphysics.stackexchange.com%2Fquestions%2F76339%2Fwhy-are-pear-shaped-nuclei-possible&psig=AFQjCNF_EjU74Ap860q5LJU8D8m-Oz7-lg&ust=1459341812079770
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ʋʧʨʫʛʦʝ ʨʘʩʩʝʷʥʠʝ 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪʥʦʰʝʥʠʷ ʩʝʯʝʥʠʡ ʫʧʨʫʛʦʛʦ ʨʘʩʩʝʷʥʠʷ ʢ ʨʝʟʝʨʬʦʨʜʦʚʩʢʦʤʫ ʦʪ ʧʘʨʘʤʝʪʨʘ 

ʥʘʠʙʦʣʴʰʝʛʦ ʩʙʣʠʞʝʥʠʷ ʜʚʫʭ ʷʜʝʨ  

ʆʪʥʦʰʝʥʠʝ 

ʩʝʯʝʥʠʡ 

ʫʧʨʫʛʦʛʦ 

ʨʘʩʩʝʷʥʠʷ ʢ 

ʨʝʟʝʨʬʦʨʜʦʚ-

ʩʢʦʤʫ ʦʪ ʫʛʣʘ 

ʨʘʩʩʝʷʥʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠ ʢʘʩʘʪʝʣʴʥʳʭ (grazing) ʩʦʫʜʘʨʝʥʠʷʭ ʠʦʥʘ ʩ ʷʜʨʦʤ. 
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ʈʘʜʫʞʥʦʝ ʨʘʩʩʝʷʥʠʝ  

  

ʚʦʟʥʠʢʘʝʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʷʜʝʨʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʦʪʢʣʦʥʷʝʪ ʨʘʩʩʝʠʚʘʝʤʳʝ ʠʦʥʳ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʫʛʣʳ.  

 

ʈ.ʨ. ï ʷʜʝʨʥʳʡ ʘʥʘʣʦʛ ʦʧʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ - ʨʘʜʫʛʠ 

 

ʈʘʜʫʞʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʠʦʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʣʫʙʦʢʦʤʫ  

ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʩʪʘʣʢʠʚʘʶʱʠʭʩʷ ʷʜʝʨ ʜʨʫʛ ʚ ʜʨʫʛʘ. 

ʇʨʠ ʨʘʜʫʞʥʦʤ ʨʘʩʩʝʷʥʠʠ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʪʨʘʝʢʪʦʨʠʠ ʠʦʥʘ ʧʨʦʭʦʜʠʪ ʚʥʫʪʨʠ 

ʷʜʨʘ, ʧʦʵʪʦʤʫ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʝʛʦ 

ʦʢʘʟʳʚʘʝʪ ʧʦʛʣʦʱʝʥʠʝ.  

 

 

ʗʜʝʨʥʘʷ ʨʘʜʫʛʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʧʨʫʛʦʤ 

ʨʘʩʩʝʷʥʠʠ ʣʸʛʢʠʭ ʠʦʥʦʚ ʥʘ ʚʩʝʭ 

ʤʠʰʝʥʷʭ, ʘ ʚ ʩʣʫʯʘʝ ʠʦʥʦʚ ʪʷʞʝʣʝʝ Li 

ð ʥʘ ʤʠʰʝʥʷʭ ʩ A Ò 20 ʧʨʠ ʵʥʝʨʛʠʷʭ 

ʙʦʣʝʝ 10 ʄʵɺ/ʥʫʢʣʦʥ. 

https://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjp9_OaiebLAhXrKJoKHZsVAV0QjRwIBw&url=https%3A%2F%2Fgeektimes.ru%2Fcompany%2Fvertdider%2Fblog%2F241300%2F&psig=AFQjCNHBbC6OrtezeTt5TE7ux9BAau6vwA&ust=1459346909860302
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ɼʠʬʨʘʢʮʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʸʛʢʠʭ ʷʜʝʨ, ʢʦʛʜʘ ʚʝʣʠʯʠʥʘ 

ʂʫʣʦʥʦʚʩʢʦʛʦ ʙʘʨʴʝʨʘ ʤʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʥʝʨʛʠʝʡ ʧʘʜʘʶʱʠʭ ʠʦʥʦʚ (ʚ ʩʣʫʯʘʝ 

ʨʝʘʢʮʠʠ 12ʉ + 16O ʚʝʣʠʯʠʥʘ    Vʢʫʣ å10 ʄʵɺ ) 

 

 ɺ ʫʛʣʦʚʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʦʟʥʠʢʘʶʪ ʧʠʢʠ, ʢʘʢ ʚ ʦʧʪʠʢʝ, ʢʦʛʜʘ ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ ʜʦ ʵʢʨʘʥʘ ʙʝʩʢʦʥʝʯʥʦ ʚʝʣʠʢʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʤʝʨʦʤ ʦʪʚʝʨʩʪʠʷ, ʥʘ 

ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʜʠʬʨʘʢʮʠʷ 

ɺ ʩʣʫʯʘʝ ʨʝʘʢʮʠʠ 12ʉ + 16ʆ ʩ ʵʥʝʨʛʠʝʡ 

ʚ ʩʠʩʪʝʤʝ ʮ. ʤ. 78 ʄʵɺ ʜʚʘ 

ʧʝʨʚʳʭ ʤʘʢʩʠʤʫʤʘ ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʠ 

ɗʮ.ʤ. = 19Á ʠ  24Á .  

 

ɿʥʘʷ, ʯʪʦ   

 

 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ R(ʉ+O) å 7 ʬʤ . 
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   ʈʝʘʢʮʠʠ ʧʝʨʝʜʘʯʠ ʤʘʣʦʛʦ ʯʠʩʣʘ ʥʫʢʣʦʥʦʚ 

çʊʫʥʥʝʣʴʥʘʷè ʪʝʦʨʠʷ ʧʝʨʝʜʘʯʠ ʦʜʥʦʛʦ ʥʫʢʣʦʥʘ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ: 

 

ʘ) ʧʣʦʪʥʦʩʪʠ ʥʫʢʣʦʥʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʷʜʨʘ ʵʤʠʪʪʝʨʘ; 

 

ʙ) ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʫʢʣʦʥʥʦʡ ʚʦʣʥʳ ʯʝʨʝʟ 

ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʦʙʣʘʩʪʴ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʜʚʫʭ 

ʷʜʝʨ; 

 

ʚ) ʧʣʦʪʥʦʩʪʠ ʷʜʝʨ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʷʜʨʘ ʨʝʮʝʧʪʦʨʘ. 

ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʦ ʫʛʣʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʘʢʮʠʠ ʧʝʨʝʜʘʯʠ ʦʜʥʦʛʦ ʥʫʢʣʦʥʘ ʚ ʨʝʘʢʮʠʠ 
14N(14N, 13N)15N ʧʨʠ ʵʥʝʨʛʠʠ 12 ʄʵɺ ʚ ʣ.ʩ.. 

ʇʨʷʤʳʝ ʨʝʘʢʮʠʠ ð ʵʪʦ ʨʝʘʢʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ ʧʨʠ 

ʢʘʩʘʪʝʣʴʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʷʭ ʷʜʝʨ ʤʠʰʝʥʠ ʠ 

ʙʦʤʙʘʨʜʠʨʫʶʱʝʡ ʯʘʩʪʠʮʳ ʟʘ ʚʨʝʤʝʥʘ, ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʧʦʨʷʜʢʦʚ ʤʝʥʴʰʠʝ, ʯʝʤ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ ʚ ʩʣʫʯʘʝ ʦʙʨʘʟʦʚʘʥʠʷ  ʩʦʩʪʘʚʥʦʛʦ ʷʜʨʘ. 
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ʕʪʠ ʨʝʘʢʮʠʠ ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʣʸʛʢʠʭ ʥʝʡʪʨʦʥʦʠʟʙʳʪʦʯʥʳʭ ʷʜʝʨ. 

 

ʀʟʫʯʝʥʠʝ ʥʝʡʪʨʦʥʦʠʟʙʳʪʦʯʥʳʭ ʷʜʝʨ ʧʨʠʚʝʣʦ ʢ ʦʪʢʨʳʪʠʶ ʟʘʧʘʟʜʳʚʘʶʱʠʭ 

ʥʝʡʪʨʦʥʦʚ, 2-, 3-ʥʝʡʪʨʦʥʥʦʡ ʠ ʪʨʠʪʠʝʚʦʡ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ 

ʈʝʘʢʮʠʠ ʧʝʨʝʜʘʯʠ ʥʝʩʢʦʣʴʢʠʭ ʥʫʢʣʦʥʦʚ 
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ʗʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʛʣʫʙʦʢʦʥʝʫʧʨʫʛʠʭ ʧʝʨʝʜʘʯ 

ʕʪʦʪ ʢʣʘʩʩ ʨʝʘʢʮʠʡ ʚʧʝʨʚʳʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ɼʫʙʥʝ ʚ ʢʦʥʮʝ 1960-ʭ ʛʦʜʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ ʣʸʛʢʠʭ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʡ  ʧʨʠ   

  

ʍʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʛ.ʥ.ʧ. -- ʦʙʨʘʟʦʚʘʥʠʝ ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʡ.  

ʕʪʦʪ ʪʠʧ ʨʝʘʢʮʠʠ ʜʦʤʠʥʠʨʫʝʪ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʪʷʞʸʣʳʭ ʠʦʥʦʚ ʩ ʤʘʩʩʦʡ A > 30.  

ʍʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ 

ʛʣʫʙʦʢʦʥʝʫʧʨʫʛʠʭ ʧʝʨʝʜʘʯ ð 

ʙʣʠʟʦʩʪʴ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʡ 

ʵʥʝʨʛʠʠ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʢ 

ʚʳʭʦʜʥʦʤʫ ʢʫʣʦʥʦʚʩʢʦʤʫ 

ʙʘʨʴʝʨʫ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʵʥʝʨʛʠʠ ʙʦʤʙʘʨʜʠʨʫʶʱʠʭ 

ʠʦʥʦʚ. 

 

ʇʨʠ ʧʝʨʝʜʘʯʝ ʥʝʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʥʫʢʣʦʥʦʚ ʚ ʫʛʣʦʚʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʤʝʝʪʩʷ 

ʤʘʢʩʠʤʫʤ ʚ ʨʘʡʦʥʝ ʫʛʣʘ 

ʢʘʩʘʪʝʣʴʥʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ. 



ɼʝʣʝʥʠʝ ʚʦʟʙʫʞʜʸʥʥʳʭ ʷʜʝʨ                                             

ʥʘ ʜʚʘ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʭ ʧʦ ʤʘʩʩʝ ʦʩʢʦʣʢʘ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʪʷʞʸʣʳʭ ʷʜʝʨ (Z > 92 ).  

ʄʦʜʝʣʴ - ʨʘʟʨʳʚ ʟʘʨʷʞʝʥʥʦʡ ʢʘʧʣʠ ʥʝʩʞʠʤʘʝʤʦʡ 

ʞʠʜʢʦʩʪʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ  
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ʩ ʫʯʸʪʦʤ ʵʥʝʨʛʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ 

ʵʥʝʨʛʠʠ ʢʫʣʦʥʦʚʩʢʦʛʦ ʨʘʩʪʘʣʢʠʚʘʥʠʷ 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʷʜʨʘ ʧʨʦʪʦʥʦʚ 

ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʷʜʨʘ  ʦʪ ʧʘʨʘʤʝʪʨʘ 

ʜʝʬʦʨʤʘʮʠʠ ɓ ʠʣʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʦʩʢʦʣʢʘʤʠ d. 
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ʈʝʘʢʮʠʷ ʩʣʠʷʥʠʷ - ʦʙʨʘʟʦʚʘʥʠʝ ʩʦʩʪʘʚʥʦʛʦ ʠʣʠ ʢʦʤʧʘʫʥʜ-ʷʜʨʘ, ʨʘʩʧʘʜ ʢʦʪʦʨʦʛʦ 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʦʩʦʙʘ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘ ʚʨʝʤʝʥʘ   

 

ʈʝʘʢʮʠʠ ʩʣʠʷʥʠʷ ʪʷʞʸʣʳʭ ʠʦʥʦʚ ʠ ʷʜʨʘ ʤʠʰʝʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʜʠʥ ʠʟ ʚʝʨʦʷʪʥʳʭ ʢʘʥʘʣʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʧʨʦʩʪʠʨʘʝʪʩʷ ʦʪ                     ~2-5 ʄʵɺ/ʥʫʢʣʦʥ                                                            

 ʜʦ                           30 ʄʵɺ/ʥʫʢʣʦʥ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʥʝʡʪʨʦʥʦʜʝʬʠʮʠʪʥʳʝ ʷʜʨʘ 

ʇʨʠ ʨʘʩʧʘʜʝ ʢʦʤʧʘʫʥʜ-ʷʜʝʨ ʫʜʘʸʪʩʷ ʧʦʣʫʯʘʪʴ ʤʝʪʘʩʪʘʙʠʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʭʦʣʦʜʥʳʭ 

ʩʠʣʴʥʦ ʚʨʘʱʘʶʱʠʭʩʷ ʷʜʝʨ, ʦʪʚʝʯʘʶʱʠʝ ʘʥʦʤʘʣʴʥʳʤ ʜʝʬʦʨʤʘʮʠʷʤ.  

 

ʊʘʢ ʙʳʣʠ ʦʪʢʨʳʪʳ ʩʫʧʝʨʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʷʜʨʘ ʩ ʥʝʦʙʳʯʥʦ ʙʦʣʴʰʠʤ ʦʪʥʦʰʝʥʠʝʤ 

ʙʦʣʴʰʦʡ ʠ ʤʘʣʦʡ ʦʩʝʡ 2:1. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʪʨʘʥʩʫʨʘʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʩ Z >104 ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʭ ʚʨʝʤʝʥʘ 

ʞʠʟʥʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʧʦʥʪʘʥʥʦʤʫ ʜʝʣʝʥʠʶ ʫʤʝʥʴʰʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ, 

ʯʝʤ ʵʪʦ ʩʣʝʜʫʝʪ ʠʟ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ.  

 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʩʯʸʪʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʦʙʦʣʦʯʝʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʷʜʝʨ, ʦʙʲʷʩʥʷʶʪ ʵʪʦ ʠ 

ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʙʣʘʩʪʠ ʩʪʘʙʠʣʴʥʳʭ ʪʷʞʸʣʳʭ ʷʜʝʨ ʚʙʣʠʟʠ ʟʘʤʢʥʫʪʳʭ 

ʦʙʦʣʦʯʝʢ ʠʟ 114 ʧʨʦʪʦʥʦʚ ʠ 184 ʥʝʡʪʨʦʥʦʚ. ʇʦʩʣʝʜʥʠʝ ʨʘʩʯʸʪʳ ʧʦʢʘʟʳʚʘʶʪ ʪʘʢʞʝ 

ʧʦʚʳʰʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʷʜʝʨ  ʚ ʨʘʡʦʥʝ N =162 . 

ʈʝʘʢʮʠʠ ʩʣʠʷʥʠʷ ʤʘʩʩʠʚʥʳʭ ʷʜʝʨ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʠʥʪʝʟʘ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ 

http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwiwhJL6kObLAhVFwHIKHXdHBFkQjRwIBw&url=http%3A%2F%2Fworldofschool.ru%2Ffizika%2Fyadernaya%2Fradioaktivnost%2Felementy%2Ftransuranovye%2Fstabilnye-transurany-kratko&bvm=bv.117868183,d.bGs&psig=AFQjCNFJrsCbBbme6qKioTWsY2aZvVosFQ&ust=1459348917989063
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ʂʘʨʪʘ ʪʷʞʝʣʳʭ ʥʫʢʣʠʜʦʚ. 

  

çʆʩʪʨʦʚʘ ʩʪʘʙʠʣʴʥʦʩʪʠè ʩʣʝʜʫʶʱʠʝ ʟʘ çʧʦʣʫʦʩʪʨʦʚʦʤè ʪʦʨʠʷ, ʫʨʘʥʘ ʠ 

ʪʨʘʥʩʫʨʘʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ð ʧʨʝʜʩʢʘʟʘʥʠʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʷʜʨʘ. 



ɺ 2011 ʛʦʜʫ IUPAC ʧʨʠʟʥʘʣ ʟʘ ʢʦʣʣʘʙʦʨʘʮʠʝʡ ʆʀʗʀ ʠ 

ʃʠʚʝʨʤʦʨʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ (ʉʐɸ) ʧʨʠʦʨʠʪʝʪ ʚ 

ʦʪʢʨʳʪʠʠ 114 ʠ 116 ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʷ:  

114 ʵʣʝʤʝʥʪ ð Flerovium, Fl;  

116 ʵʣʝʤʝʥʪ ð Livermorium, Lv 

 
ʌʣʝʨʦʚʠʡ ʚ ʯʝʩʪʴ ʃʘʙʦʨʘʪʦʨʠʠ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ ʠʤ. ɻ.ʅ.ʌʣʝʨʦʚʘ ʆʀʗʀ, ʷʚʣʷʶʱʝʡʩʷ 

ʧʨʠʟʥʘʥʥʳʤ ʣʠʜʝʨʦʤ ʚ ʦʙʣʘʩʪʠ ʩʠʥʪʝʟʘ ʩʚʝʨʭʪʷʞʝʣʳʭ ʵʣʝʤʝʥʪʦʚ, ʠ ʝ yʦʩʥʦʚʘʪʝʣʷ 

ʚʳʜʘʶʱʝʛʦʩʷ ʬʠʟʠʢʘ ʘʢʘʜʝʤʠʢʘ ɻʝʦʨʛʠʷ ʅʠʢʦʣʘʝʚʠʯʘ ʌʣyʨʦʚʘ 

ɿʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ ʇʝʨʠʦʜʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ ʧʦʧʦʣʥʠʣʘʩʴ 17 

ʥʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ (102 ï 118), ʠʟ ʢʦʪʦʨʳʭ ʚ ʆʀʗʀ 

ʩʠʥʪʝʟʠʨʦʚʘʥʦ 9, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ 5 ʥʘʠʙʦʣʝʝ 

ʪʷʞʝʣʳʭ (ʩʚʝʨʭʪʷʞʝʣʳʭ) ʵʣʝʤʝʥʪʦʚ ʇʝʨʠʦʜʠʯʝʩʢʦʡ ʪʘʙʣʠʮʳ.  

 

ʉʠʥʪʝʟ 114-118 ʵʣʝʤʝʥʪʦʚ ʷʚʠʣʩʷ ʧʝʨʚʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 

ʦʪʢʨʳʪʠʝʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ çʦʩʪʨʦʚʦʚ ʩʪʘʙʠʣʴʥʦʩʪʠè ʚ ʦʙʣʘʩʪʠ 

ʩʚʝʨʭʪʷʞʝʣʳʭ ʵʣʝʤʝʥʪʦʚ 

ɻ.ʅ. ʌʣʸʨʦʚ 

(1913-1990) 
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26 ʥʦʷʙʨʷ 2016 ʛʦʜʘ IUPAC ʫʪʚʝʨʜʠʣ ʥʘʠʤʝʥʦʚʘʥʠʷ ʥʦʚʳʭ 

ʵʣʝʤʝʥʪʦʚ (113-118), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʟʚʘʥʳ:  

115 ʵʣʝʤʝʥʪ ð ʄʦʩʢʦʚʠʫʤ, ʄʩ;  

118 ʵʣʝʤʝʥʪ ð ʆʛʘʥʝʩʦʥ, Og 

https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:%D0%A4%D0%BB%D1%91%D1%80%D0%BE%D0%B2_%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B9_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87.jpeg
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ʖʨʠʡ ʎʦʣʘʢʦʚʠʯ ʆʛʘʥʝʩʷʥ 

ʈʦʜʠʣʩʷ 14 ʘʧʨʝʣʷ 1933 ʚ ʛ. ʈʦʩʪʦʚʝ-ʥʘ-ɼʦʥʫ. 

ɺ 1956 ʛʦʜʫ ʦʢʦʥʯʠʣ ʄʀʌʀ 

ɼʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ (1970). 

ʏʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ɸʅ ʉʉʉʈ c 1990 ʛ. 

ɸʢʘʜʝʤʠʢ ʈɸʅ ʩ 2003 ʛ. ð ʆʪʜʝʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʥʘʫʢ ʈɸʅ 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʅʘʫʯʥʦʛʦ ʩʦʚʝʪʘ ʈɸʅ ʧʦ ʧʨʠʢʣʘʜʥʦʡ ʷʜʝʨʥʦʡ ʬʠʟʠʢʝ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʃʗʈ ʆʀʗʀ. 

 

ʇʨʦʬʝʩʩʦʨ ʅʀʗʋ ʄʀʌʀ, ʋʥʠʚʝʨʩʠʪʝʪʘ ʛ. ʇʘʨʠʞ, ʂʦʥʘʥ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʂʦʙʝ, ʗʧʦʥʠʷ).  

ʀʥʦʩʪʨʘʥʥʳʡ ʯʣʝʥ ʉʝʨʙʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʠ ʠʩʢʫʩʩʪʚ (1995 ʛ.), ʅʘʮʠʦʥʘʣʴʥʦʡ 

ɸʢʘʜʝʤʠʠ ʥʘʫʢ ɸʨʤʝʥʠʠ.  

ʇʦʯʸʪʥʳʡ ʜʦʢʪʦʨ ʌʨʘʥʢʬʫʨʪʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɻʸʪʝ (ɻʝʨʤʘʥʠʷ, 2002 ʛ.), ʧʦʯʸʪʥʳʡ 

ʜʦʢʪʦʨ ʋʥʠʚʝʨʩʠʪʝʪʘ ʄʝʩʩʠʥʘ (ʀʪʘʣʠʷ, 2002 ʛ.). 

 

ʖ. ʎ. ʆʛʘʥʝʩʷʥ ʚʭʦʜʠʪ ʚ ʨʝʜʢʦʣʣʝʛʠʶ ʠ ʨʝʜʩʦʚʝʪʳ ʞʫʨʥʘʣʦʚ çʌʠʟʠʢʘ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʯʘʩʪʠʮ ʠ ʘʪʦʤʥʦʛʦ ʷʜʨʘè, çEurophysics newsè ʠ çʗʜʝʨʥʘʷ ʬʠʟʠʢʘè.  

ɺ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʙʳʣ ʯʣʝʥʦʤ ʨʝʜʘʢʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ çJ. Phys. Gè, çNuclear Physics 

News Internationalè, ʯʣʝʥʦʤ ʋʯʸʥʳʭ ʩʦʚʝʪʦʚ GANIL (ʌʨʘʥʮʠʷ) ʠ RIKEN (ʗʧʦʥʠʷ). 
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ʆʙʱʝʧʨʠʥʷʪʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʜʝʣʴʶ ʦʙʨʘʟʦʚʘʥʠʷ ɺʩʝʣʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ 

ɺʩʝʣʝʥʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ. ɺ ʵʪʦʡ ʤʦʜʝʣʠ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ 10-10ï10-6 ʩ 

ʧʦʩʣʝ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ ʤʘʪʝʨʠʷ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚ ʚʠʜʝ ʢʚʘʨʢ-ʛʣʶʦʥʥʦʡ ʧʣʘʟʤʳ.  

8.   ʂʚʘʨʢ-ʛʣʶʦʥʥʘʷ ʧʣʘʟʤʘ 

http://www.google.ru/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAkQjRwwAGoVChMItb_B05y6yAIVZRByCh3J0wtK&url=http%3A%2F%2Fnuclphys.sinp.msu.ru%2Fenc%2Fe073.htm&psig=AFQjCNHHGh0lvjTUn3KOC1ilAXJV6STIgA&ust=1444646211911866
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ʂʚʘʨʢ-ʛʣʶʦʥʥʘʷ ʧʣʘʟʤʘ ī ʩʦʩʪʦʷʥʠʝ ʩʠʣʴʥʦ ʨʘʟʦʛʨʝʪʦʡ ʩʠʣʴʥʦ-ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʡ 

ʤʘʪʝʨʠʠ, ʚ ʢʦʪʦʨʦʡ ʦʩʚʦʙʦʞʜʝʥʥʳʝ ʮʚʝʪʥʳʝ ʢʚʘʨʢʠ ʠ ʛʣʶʦʥʳ ʦʙʨʘʟʫʶʪ ʥʝʧʨʝʨʳʚʥʫʶ ʩʨʝʜʫ 

(ʭʨʦʤʦʧʣʘʟʤʫ) ʠ ʤʦʛʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚ ʥʝʡ ʢʘʢ ʢʚʘʟʠʩʚʦʙʦʜʥʳʝ ʯʘʩʪʠʮʳ.  

ʂ.-ʛ. ʧ. ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʣʦʙʦʚʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʪʷʞʸʣʳʭ ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ ʷʜʝʨ 

ʇʝʨʝʭʦʜ ʚ ʩʦʩʪʦʷʥʠʝ ʢʚʘʨʢ-

ʛʣʶʦʥʥʦʡ ʧʣʘʟʤʳ ʷʜʝʨʥʦʡ 

ʤʘʪʝʨʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʦʪʚʝʯʘʶʱʝʡ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʘʜʨʦʥʦʚ             

 

~ 200 ʄʵɺ 

http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0CAcQjRxqFQoTCK3K09-fusgCFWIpcgod_JoESw&url=http%3A%2F%2Fgrani.ru%2FTechno%2Fm.35719.html&psig=AFQjCNEATtKY71Yb3veWZNAr5qbUjgiFbg&ust=1444646273890025
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http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJS0-pmcuMgCFUKicgodB3MCTA&url=http%3A%2F%2Fwww.milogiya2008.ru%2Fuzakon2-1.htm&psig=AFQjCNEz47PVrAykJgMpNn0FXlUNF6AXjg&ust=1444577366942433
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ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʧʦʣʥʘʷ ʬʘʟʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʷʜʝʨʥʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʫʢʘʟʘʥʠʝʤ 

ʣʠʥʠʡ ʧʝʨʝʭʦʜʦʚ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʬʘʟʘʤʠ 

http://nature.web.ru/db/msg.html?mid=1160335&uri=fig8.gif
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Å  SPS ʚ ʎɽʈʅôʝ ʷʜʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠʜʝʪ ʩ 1987 ʛʦʜʘ. ʅʘ SPS - ʥʝʧʦʜʚʠʞʥʘʷ ʤʠʰʝʥʴ, 

ʵʥʝʨʛʠʷ ʧʫʯʢʘ ʷʜʝʨ ʩʚʠʥʮʘ 160 ɻʵɺ ʥʘ ʥʫʢʣʦʥ, ʥʦ ʠʟ-ʟʘ ʥʝʧʦʜʚʠʞʥʦʩʪʠ ʤʠʰʝʥʠ ʚ ʠʪʦʛʝ 

ʧʦʣʫʯʘʝʪʩʷ 17ɻʵɺ ʥʘ ʧʘʨʫ ʥʫʢʣʦʥʦʚ ʚ ʩʠʩʪʝʤʝ ʮʝʥʪʨʘ ʤʘʩʩ.  NA-61 

 

Å  RHIC ʚ BNL ʟʘʧʫʱʝʥ ʚ 2000 ʛʦʜʫ:    ʵʥʝʨʛʠʷ ʧʫʯʢʦʚ 100ɻʵɺ ʥʘ ʥʫʢʣʦʥ, ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʚ 

ʮʝʥʪʨʝ ʤʘʩʩ 200ɻʵɺ ʥʘ ʥʫʢʣʦʥʥʫʶ ʧʘʨʫ. ʕʢʩʧʝʨʠʤʝʥʪʳ  STAR,  PHENIX, PHOBOS, BRAHMS 

 

Å  LHC ʚ ʎɽʈʅôʝ ï ʵʥʝʨʛʠʷ ʧʫʯʢʦʚ 2750 ɻʵɺ/ʥʫʢʣʦʥ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 5500ɻʵɺ ʥʘ ʧʘʨʫ 

ʥʫʢʣʦʥʦʚ ʚ ʩʠʩʪʝʤʝ ʮʝʥʪʨʘ ʤʘʩʩ. ʕʢʩʧʝʨʠʤʝʥʪʳ  ATLAS, ALICE, CMS, LHCb 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʢʚʘʨʢ-ʛʣʶʦʥʥʦʡ ʧʣʘʟʤʳ ʚʝʜʫʪʩʷ ʥʘ ʩʘʤʳʭ ʢʨʫʧʥʳʭ 

ʫʩʢʦʨʠʪʝʣʷʭ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ ʵʥʝʨʛʠʷʭ ʩʪʘʣʢʠʚʘʶʱʠʭʩʷ ʧʫʯʢʦʚ 

ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ ʷʜʝʨ  

NICA 

http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPLUlrWdusgCFSXVcgodYxsMxw&url=http%3A%2F%2Fwww.kp.ru%2Fdaily%2F26389%2F3267029%2F&psig=AFQjCNEATtKY71Yb3veWZNAr5qbUjgiFbg&ust=1444646273890025
http://na61.web.cern.ch/na61/
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ʉʪʦʣʢʥʦʚʝʥʠʝ ʠʦʥʦʚ Au-Au, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʝ ʚ ʜʝʪʝʢʪʦʨʝ STAR ʥʘ ʢʦʣʣʘʡʜʝʨʝ RHIC 

(ʵʥʝʨʛʠʷ ʚ ʮʝʥʪʨʝ ʤʘʩʩ 130 ɻʵɺ/ʥʫʢʣʦʥ) 


