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 1.  ɺʚʝʜʝʥʠʝ 
ɻʘʤʤʘ-ʠʟʣʫʯʝʥʠʝ (ɔ-ʠʟʣʫʯʝʥʠʝ) ï ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʧʨʠʥʘʜʣʝʞʘʱʝʝ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ (ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ) ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. 

                                    ʏʘʩʪʦʪʘ ʭ ɼʣʠʥʘ ʚʦʣʥʳ = ʉʢʦʨʦʩʪʴ   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɔ-ʠʟʣʫʯʝʥʠʝ ʷʜʝʨ:   ʷʜʨʦ (A,Z) ʠʩʧʫʩʢʘʝʪ ʛʘʤʤʘ-ʢʚʘʥʪ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʦʚʦʛʦ ʯʠʩʣʘ ɸ ʠ 

ʟʘʨʷʜʘ Z. ʀʩʧʫʩʢʘʥʠʝ ɔ-ʠʟʣʫʯʝʥʠʷ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ Ŭ- ʠʣʠ ɓ-ʨʘʩʧʘʜʦʚ ʘʪʦʤʥʳʭ 

ʷʜʝʨ, ʝʩʣʠ ʦʙʨʘʟʦʚʘʚʰʝʝʩʷ ʷʜʨʦ ʦʙʨʘʟʫʝʪʩʷ ʚ ʚʦʟʙʫʞʜʸʥʥʦʤ ʩʦʩʪʦʷʥʠʠ.  

ɜĿɚ = ʩ   
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ 

ʀʩʪʦʨʠʷ ʦʪʢʨʳʪʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ 

ɻʘʤʤʘ-ʠʟʣʫʯʝʥʠʝ ʠʩʧʫʩʢʘʝʪʩʷ ʧʨʠ ʧʝʨʝʭʦʜʘʭ ʤʝʞʜʫ ʚʦʟʙʫʞʜʸʥʥʳʤʠ 

ʩʦʩʪʦʷʥʠʷʤʠ ʘʪʦʤʥʳʭ ʷʜʝʨ (ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ~1 ʢʵɺ ʜʦ ʜʝʩʷʪʢʦʚ ʄʵɺ), 

ʧʨʠ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʷʭ, ʧʨʠ ʘʥʥʠʛʠʣʷʮʠʠ ʵʣʝʢʪʨʦʥʘ ʠ ʧʦʟʠʪʨʦʥʘ,                          

ʧʨʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʯʘʩʪʠʮ 
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ɻʘʤʤʘ-ʧʝʨʝʭʦʜʳ ʧʨʦʠʩʭʦʜʷʪ ʤʝʞʜʫ ʷʜʝʨʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ 

ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʧʠʥʘ Ji, Jf ʠ ʯʸʪʥʦʩʪʠ Pi, Pf 

ɿʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʤʦʤʝʥʪʘ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ J ʠ ʯʸʪʥʦʩʪʠ P ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʝʨʝʭʦʜʘʭ ʦʧʨʝʜʝʣʷʶʪ ʩʧʠʥ Jɔ ʠ ʯʸʪʥʦʩʪʴ Pɔ, ʫʥʦʩʠʤʫʶ ɔ-ʢʚʘʥʪʦʤ 

 

. 

ʇʦʣʥʳʡ ʤʦʤʝʥʪ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ɔ-ʢʚʘʥʪʘ 

ʧʨʠʥʠʤʘʝʪ ʮʝʣʦʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʥʘʯʠʥʘʷ ʩ 

ʝʜʠʥʠʮʳ: J = 1, 2, 3, ... . ɿʥʘʯʝʥʠʝ J = 0 ʜʣʷ ɔ-ʢʚʘʥʪʘ 

ʠʩʢʣʶʯʝʥʦ, ʪʘʢ ʢʘʢ ʦʥʦ ʦʪʚʝʯʘʝʪ ʩʬʝʨʠʯʝʩʢʠ 

ʩʠʤʤʝʪʨʠʯʥʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ 

ʧʦʧʝʨʝʯʥʘ.  

 

ʏʠʩʣʦ J ʥʘʟʳʚʘʝʪʩʷ ʤʫʣʴʪʠʧʦʣʴʥʦʩʪʴʶ ɔ-ʢʚʘʥʪʘ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʥʠʟʰʠʝ ʤʫʣʴʪʠʧʦʣʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ 

ʥʘʟʚʘʥʠʷ: ʜʠʧʦʣʴ    (J = 1), ʢʚʘʜʨʫʧʦʣʴ (J = 2),   

ʦʢʪʫʧʦʣʴ (J = 3).                      

 

ʉʧʠʥ ɔ-ʢʚʘʥʪʘ   J = 1 

2. ɿʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠ ʛʘʤʤʘ-ʧʝʨʝʭʦʜʘʭ 
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ɺʦʟʙʫʞʜʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ 82Kr  

ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ                        

ɓ+-ʨʘʩʧʘʜʘ ʠ ʝ-ʟʘʭʚʘʪʘ ʦʩʥʦʚʥʦʛʦ 

JP = 1+ ʠ ʠʟʦʤʝʨʥʦʛʦ JP = 5-

(E*=0.28 ʄʵɺ) ʩʦʩʪʦʷʥʠʡ ʠʟʦʪʦʧʘ 
82Rb 

 ʠ 

                                                                       

ɓ--ʨʘʩʧʘʜʘ ʦʩʥʦʚʥʦʛʦ JP = 5- ʠ 

ʠʟʦʤʝʨʥʦʛʦ JP = 2- (E* =0.046ʄʵɺ) 

ʩʦʩʪʦʷʥʠʡ ʠʟʦʪʦʧʘ                             
82Br.  

 

ɺ ʠʟʦʪʦʧʝ 82Kr ʚʦʟʙʫʞʜʘʶʪʩʷ 

ʩʦʩʪʦʷʥʠʷ ʚʧʣʦʪʴ ʜʦ ʵʥʝʨʛʠʠ            

2.6 ʄʵɺ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ 

ʨʘʩʧʘʜʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ E1, E2 ʠ M1 

ʢʘʩʢʘʜʥʳʭ ʧʝʨʝʭʦʜʦʚ. 
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ʉʣʦʞʥʳʝ ʮʝʧʦʯʢʠ Ŭ-, ɓ- ʠ ɔ-ʧʝʨʝʭʦʜʦʚ ʤʝʞʜʫ ʷʜʨʘʤʠ-ʠʟʦʙʘʨʘʤʠ A = 216 ʠ 212. 
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3. ɺʥʫʪʨʝʥʥʷʷ ʢʦʥʚʝʨʩʠʷ 

ʕʣʝʢʪʨʦʥʥʘʷ ʵʤʠʩʩʠʷ ʠʟ ʷʜʨʘ 203Hg ʧʨʠ ʨʘʩʧʘʜʝ ʚ  203Tl 
A. H. Wapstra, et al., Physica 20, 169 (1954). 

ʇʨʠ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʨʘʟʨʝʰʝʥʠʠ ʤʦʞʥʦ 

ʨʘʟʣʠʯʠʪʴ ʢʦʥʚʝʨʩʠʶ ʵʣʝʢʪʨʦʥʦʚ ʠʟ L, M ʠ N ʦʙʦʣʦʯʝʢ  
Z. Sujkowski, Ark. Fys. 20, 243 (1961). 

ʇʨʠ ʝʱʸ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʨʘʟʨʝʰʝʥʠʠ ʤʦʞʥʦ ʨʘʟʨʝʰʠʪʴ 

ʪʨʠ L ʧʦʜʦʙʦʣʦʯʢʠ. 

C. J. Herrlander and R. L. Graham, Nucl. Phys. 58, 544 (1964). 

ʉʩʳʣʢʘ: Krane, ʈʘʟʜʝʣ 10.6 

ɺʥʫʪʨʝʥʥʷʷ ʢʦʥʚʝʨʩʠʷ:  ʘʪʦʤʥʦʝ ʷʜʨʦ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʚʦʟʙʫʞʜʸʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩ 

ʵʥʝʨʛʠʝʡ  Ei  ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʩ ʤʝʥʴʰʝʡ ʵʥʝʨʛʠʝʡ Ef, ʧʝʨʝʜʘʚ ʵʥʝʨʛʠʶ Wif = Ei - Ef 

ʦʜʥʦʤʫ ʠʟ ʵʣʝʢʪʨʦʥʦʚ ʘʪʦʤʥʦʡ ʦʙʦʣʦʯʢʠ, ʧʨʠ ʵʪʦʤ ʠʩʧʫʩʢʘʝʪʩʷ ʵʣʝʢʪʨʦʥ ʩ ʵʥʝʨʛʠʝʡ                                 

Ee = Wif - EK,L,M  ʠ ʛʘʤʤʘ-ʢʚʘʥʪʳ ʧʨʠ ʧʝʨʝʭʦʜʝ ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʙʦʣʝʝ ʥʠʟʢʠʝ ʦʙʦʣʦʯʢʠ ʘʪʦʤʘ 
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4. ɻʘʤʤʘ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ 

ɻʘʤʤʘ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ ī ʨʘʟʜʝʣ ʬʠʟʠʢʠ ʘʪʦʤʥʦʛʦ ʷʜʨʘ, ʧʦʩʚʷʱʝʥʥʳʡ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ (ʟʘʚʠʩʠʤʦʩʪʝʡ ʯʠʩʣʘ ɔ-ʢʚʘʥʪʦʚ ʦʪ ʠʭ ʵʥʝʨʛʠʠ), 

ʠʩʧʫʩʢʘʝʤʦʛʦ ʘʪʦʤʥʳʤʠ ʷʜʨʘʤʠ ʚ ʨʘʩʧʘʜʘʭ ʠ ʨʝʘʢʮʠʷʭ.  

 

ɺ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʛʘʤʤʘ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʩʝʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɔ-ʠʟʣʫʯʝʥʠʷ, ʠʩʧʫʩʢʘʝʤʦʛʦ ʥʝ ʪʦʣʴʢʦ ʷʜʨʘʤʠ, ʥʦ ʠ ʘʪʦʤʘʤʠ ʠ ɻʣʝʤʝʥʪʘʨʥʳʤʠ 

ʯʘʩʪʠʮʘʤʠ 

ʂ ʪʘʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠʩʧʫʩʢʘʝʤʳʭ ɔ-ʢʚʘʥʪʦʚ, ʧʦʤʠʤʦ 

ʠʭ ʵʥʝʨʛʠʠ, ʦʪʥʦʩʷʪʩʷ ʚʨʝʤʝʥʘ (ʠʣʠ ʚʝʨʦʷʪʥʦʩʪʠ) ʠʭ 

ʠʩʧʫʩʢʘʥʠʷ, ʠʭ ʤʦʤʝʥʪʳ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ 

(ʤʫʣʴʪʠʧʦʣʴʥʦʩʪʠ), ʪʠʧ (ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠʣʠ ʤʘʛʥʠʪʥʳʡ), 

ʧʦʣʷʨʠʟʘʮʠʷ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʩʧʠʥʘ ɔ-

ʢʚʘʥʪʘ), ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʠʩʧʫʩʢʘʥʠʷ ʦʪ ʫʛʣʘ 

ʚʳʣʝʪʘ ɔ-ʢʚʘʥʪʘ ʠ ʜʨ.  

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʩʧʝʢʪʨ ɔ-ʠʟʣʫʯʝʥʠʷ 

ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ 
226Ra  
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ʀʟʫʯʝʥʠʝ ʩʧʝʢʪʨʦʚ ɔ-ʢʚʘʥʪʦʚ  

ʜʘʸʪ ʙʦʛʘʪʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʚʦʡʩʪʚʘʭ ʘʪʦʤʥʳʭ ʷʜʝʨ, ʧʦʟʚʦʣʷʝʪ 

ʠʩʩʣʝʜʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʪʦʤʥʳʭ ʷʜʝʨ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʯʠʩʣʘ ʥʝʡʪʨʦʥʦʚ ʠ 

ʧʨʦʪʦʥʦʚ ʚ ʷʜʨʝ, ʠʩʩʣʝʜʦʚʘʪʴ 

ʚʦʟʙʫʞʜʝʥʠʝ ʢʦʣʣʝʢʪʠʚʥʳʭ ʜʚʠʞʝʥʠʡ 

ʷʜʝʨʥʦʡ ʤʘʪʝʨʠʠ, ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ 

ʦʜʥʦʯʘʩʪʠʯʥʳʭ ʜʚʠʞʝʥʠʡ ʩ 

ʢʦʣʣʝʢʪʠʚʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʚ 

ʷʜʨʝ.  

ɺ ʯʘʩʪʥʦʩʪʠ, ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʨʘʱʘʪʝʣʴʥʳʭ ʩʧʝʢʪʨʦʚ ʧʨʠʚʝʣʦ ʢ 

ʩʦʟʜʘʥʠʶ ʤʦʜʝʣʠ ʩʬʝʨʦʠʜʘʣʴʥʳʭ 

ʘʪʦʤʥʳʭ ʷʜʝʨ.  

ʆʜʥʘʢʦ, ʘʪʦʤʥʳʝ ʷʜʨʘ ʚ ʦʩʥʦʚʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʤʦʛʫʪ ʠʤʝʪʴ ʬʦʨʤʫ ʠ 

ʦʪʣʠʯʥʫʶ ʦʪ ʩʬʝʨʠʯʝʩʢʠ 

ʩʠʤʤʝʪʨʠʯʥʦʡ. 
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ʅʝʩʬʝʨʠʯʝʩʢʠʝ ʷʜʨʘ, 

ʦʙʣʘʜʘʶʱʠʝ ʦʩʝʚʦʡ ʩʠʤʤʝʪʨʠʝʡ, 

ʠʤʝʶʪ ʚʨʘʱʘʪʝʣʴʥʫʶ ʩʪʝʧʝʥʴ 

ʩʚʦʙʦʜʳ, ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʠʩʪʝʤʘ ʚʨʘʱʘʪʝʣʴʥʳʭ ʫʨʦʚʥʝʡ.  

ʇʦʩʢʦʣʴʢʫ ʚ ʪʷʞʝʣʳʭ ʷʜʨʘʭ 

ʤʘʩʩʘ ʠ ʨʘʟʤʝʨ ʷʜʨʘ ʚʝʣʠʢʠ, 

ʜʘʞʝ ʧʨʠ ʥʝʙʦʣʴʰʠʭ 

ʜʝʬʦʨʤʘʮʠʷʭ ʚʨʘʱʘʪʝʣʴʥʳʡ 

ʫʨʦʚʝʥʴ ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʣʝʞʘʱʠʤ.  

ʕʥʝʨʛʠʠ ʚʨʘʱʘʪʝʣʴʥʳʭ ʫʨʦʚʥʝʡ 

ɽʚʨ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʝʤ 

ʂʫʣʦʥʦʚʩʢʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʚʨʘʱʘʪʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʘʪʦʤʥʳʭ ʷʜʝʨ 
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ʕʥʝʨʛʠʠ ʚʨʘʱʘʪʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʠʟʦʪʦʧʦʚ 242,244Pu 

ʕʥʝʨʛʠʠ ɔ-ʢʚʘʥʪʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʘʩʢʘʜʥʳʭ ʧʝʨʝʭʦʜʦʚ ʤʝʞʜʫ 

ʚʨʘʱʘʪʝʣʴʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʠʟʦʪʦʧʦʚ 
242,244Pu. 

ɺʨʘʱʘʪʝʣʴʥʳʝ ʩʧʝʢʪʨʳ ʙʝʩʩʧʠʥʦʚʳʭ ʷʜʝʨ 
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5. ɻʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨʳ 

ɻʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨ ī ʧʨʠʙʦʨ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ ɔ-ʢʚʘʥʪʦʚ. ʈʝʛʠʩʪʨʘʮʠʷ ɔ-ʢʚʘʥʪʘ ʚ 

ʛʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨ ʢʘʢ ʧʨʘʚʠʣʦ ʦʩʥʦʚʘʥʘ ʥʘ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɔ-

ʢʚʘʥʪʘ ʩ ʚʝʱʝʩʪʚʦʤ: ʬʦʪʦʵʬʬʝʢʪʝ, ʂʦʤʧʪʦʥ-ʵʬʬʝʢʪʝ ʠ ʨʦʞʜʝʥʠʠ ʵʣʝʢʪʨʦʥ-ʧʦʟʠʪʨʦʥ. ʧʘʨʳ 

ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʣʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʛʣʦʱʝʥʠʷ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʚ 

ʩʚʠʥʮʝ ʠ ʘʣʶʤʠʥʠʠ ʦʪ ʵʥʝʨʛʠʠ (ʩʧʣʦʰʥʳʝ ʣʠʥʠʠ).  
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ʈʘʜʠʦʘʢʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ɔ-ʠʟʣʫʯʝʥʠʷ 137Cs, 60Co. 

ɼʣʷ ʢʘʣʠʙʨʦʚʢʠ ʜʝʪʝʢʪʦʨʦʚ ʷʜʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ɔ-ʠʟʣʫʯʝʥʠʷ ʩ ʦʧʨʝʜʝʣʸʥʥʦʡ ʵʥʝʨʛʠʝʡ ɔ-ʢʚʘʥʪʦʚ ī 137Cs ʠ 60Co. ɺ ʵʪʠʭ 

ʠʩʪʦʯʥʠʢʘʭ ɔ-ʢʚʘʥʪʳ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ɓ-ʨʘʩʧʘʜʦʚ ʠʟʦʪʦʧʦʚ 137Cs ʠ 60Co ʥʘ 

ʚʦʟʙʫʞʜʸʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠʟʦʪʦʧʦʚ 137Ba ʠ 60Ni ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
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ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʛʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨʘ  

ʷʚʣʷʶʪʩʷ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ (ʨʘʟʨʝʰʝʥʠʝ) ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʦʙʳʯʥʦ 

ʚʳʨʘʞʝʥʥʳʝ ʚ %.  

ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʛʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ 

ʜʚʫʭ ʣʠʥʠʡ ɔ-ʠʟʣʫʯʝʥʠʷ, ʙʣʠʟʢʠʭ ʧʦ ʵʥʝʨʛʠʠ. ʂʦʣʠʯʝʩʪʚʝʥʥʦ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʪʥʦʰʝʥʠʝʤ ȹɽ/ɽ, ʛʜʝ ȹɽ ï ʰʠʨʠʥʘ ʣʠʥʠʠ (ʚ ʝʜʠʥʠʮʘʭ ʵʥʝʨʛʠʠ) ʥʘ ʧʦʣʦʚʠʥʝ ʝʝ ʚʳʩʦʪʳ 

ʉʨʝʜʠ ʛʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨʦʚ ʣʠʜʠʨʫʶʱʝʝ 

ʧʦʣʦʞʝʥʠʝ, ʙʝʟʫʩʣʦʚʥʦ, ʟʘʥʠʤʘʶʪ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʜʝʪʝʢʪʦʨʳ (ʇʇɼ) - ʠʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʛʘʤʤʘ-ʣʠʥʠʠ 

662 ʢʵɺ (137ʉs) ʩʦʩʪʘʚʣʷʝʪ 1.5-2 ʢʵɺ, ʠ 

ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʝ ʜʝʪʝʢʪʦʨʳ, ʙʣʘʛʦʜʘʨʷ 

ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʜʦʩʪʘʪʦʯʥʦ 

ʭʦʨʦʰʠʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʩʚʦʡʩʪʚʘʤ.  

ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʵʪʠʭ ʜʝʪʝʢʪʦʨʦʚ 

ʷʚʣʷʶʪʩʷ: ʥʠʟʢʦʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʨʘʟʨʝʰʝʥʠʝ 

ʩʮʠʥʪʠʣʣʷʮʠʦʥʥʳʭ ʜʝʪʝʢʪʦʨʦʚ (8-10% ʜʣʷ 

ʛʘʤʤʘ-ʢʚʘʥʪʦʚ ʩ ʵʥʝʨʛʠʝʡ 1 ʄʵɺ) ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 

ʞʠʜʢʦʛʦ ʘʟʦʪʘ ʧʨʠ ʨʘʙʦʪʝ ʩ ʇʇɼ, ʘ ʜʣʷ Ge(Li) ʠ 

ʧʨʠ ʭʨʘʥʝʥʠʠ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʇʇɼ 

ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ. 

http://www.amptek.com/wp-content/uploads/2013/12/si_cdte_2.png
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ʉʭʝʤʘ ʠʤʧʫʣʴʩʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʠʦʥʠʟʘʮʠʦʥʥʦʡ ʢʘʤʝʨʳ ʩ ɻʢʨʘʥʠʨʫʶʱʝʡ 

ʩʝʪʢʦʡ ʥʘ ʩʞʘʪʦʤ ʢʩʝʥʦʥʝ 

ʉʠʥʠʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥ ʧʠʢ ʬʦʪʦʵʬʬʝʢʪʘ, 

ʢʨʘʩʥʳʤ ï ʧʠʢ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʨʦʟʦʚʳʤ ï ʧʠʢ ʦʙʨʘʪʥʦʛʦ ʨʘʩʩʝʷʥʠʷ, ʟʝʣʝʥʳʤ ï 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʬʦʥ 
https://mephi.ru/physlab/labs/kaf7/theory.php 

HPXe ï ʛʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨ ʥʘ ʩʞʘʪʦʤ ʢʩʝʥʦʥʝ 
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6. ʕʬʬʝʢʪ ʄʸʩʩʙʘʫʵʨʘ  

ɽʩʪʝʩʪʚʝʥʥʘʷ ʰʠʨʠʥʘ ɻ ʷʜʝʨʥʳʭ ʫʨʦʚʥʝʡ ʤʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʥʝʨʛʠʝʡ ʦʪʜʘʯʠ ʷʜʨʘ. 

ʅʘʧʨʠʤʝʨ, ʝʩʪʝʩʪʚʝʥʥʘʷ ʰʠʨʠʥʘ ɻ ʧʝʨʚʦʛʦ ʚʦʟʙʫʞʜʸʥʥʦʛʦ ʫʨʦʚʥʷ ʷʜʨʘ 57Fʝ, ʧʨʠ ʵʥʝʨʛʠʠ 

ʚʦʟʙʫʞʜʝʥʠʷ E = 14.4 ʢʵɺ, ʨʘʚʥʘ ˂/Ű = 4.6Ŀ10-9 ʵɺ (ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʞʠʟʥʠ Ű = 98 ʥc), ʪʦʛʜʘ 

ʢʘʢ ʧʨʠ ʠʩʧʫʩʢʘʥʠʠ ʠ ʧʨʠ ʧʦʛʣʦʱʝʥʠʠ ɔ-ʢʚʘʥʪʦʚ ʵʪʦ ʷʜʨʦ ʧʨʠʦʙʨʝʪʘʝʪ ʵʥʝʨʛʠʶ ʦʪʜʘʯʠ 

TR ~ ɽ2/2ʄʩ2 ~ 0.02 ʵɺ (ʛʜʝ ʄ ï ʤʘʩʩʘ ʘʪʦʤʘ 57Fʝ).  

ɺ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʝ, ʩʠʪʫʘʮʠʷ ʢʘʯʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ: ʠʤʧʫʣʴʩ ʦʪʜʘʯʠ ʧʦʣʫʯʘʝʪ 

ʥʝ ʦʪʜʝʣʴʥʦʝ ʷʜʨʦ, ʘ ʚʝʩʴ ʢʨʠʩʪʘʣʣ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʷʜʨʦ, ʠʩʧʫʩʢʘʶʱʝʝ ɔ-ʢʚʘʥʪ.  

ʏʪʦʙʳ ʥʘʙʣʶʜʘʪʴ ʨʝʟʦʥʘʥʩʥʦʝ ʧʦʛʣʦʱʝʥʠʝ ʤʠʰʝʥʴʶ ʠʟ 57Fʝ ɔ-ʢʚʘʥʪʦʚ, ʠʩʧʫʩʢʘʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʤ ʠʟ 57Fʝ, ʤʦʞʥʦ ʧʨʦʩʪʦ ʧʝʨʝʤʝʱʘʪʴ ʠʩʪʦʯʥʠʢ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʜʝʩʷʪʳʝ ʜʦʣʠ ʩʘʥʪʠʤʝʪʨʘ ʚ ʩʝʢʫʥʜʫ. ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʨʝʟʦʥʘʥʩʥʦʡ ʬʣʶʦʨʝʩʮʝʥʮʠʠ 

ʤʦʞʥʦ ʠʟʤʝʨʷʪʴ ʵʥʝʨʛʠʶ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʪʦʯʥʦʩʪʴʶ  ȹɽ/ɽ ~ 10ï15ï10ï17.  

ʇʦ ʩʤʝʱʝʥʠʶ ʣʠʥʠʡ 

ʤʝʩʩʙʘʫʵʨʦʚʩʢʠʭ ʩʧʝʢʪʨʦʚ 

ʨʝʟʦʥʘʥʩʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ 

ʦʧʨʝʜʝʣʷʶʪ ʤʦʣʝʢʫʣʷʨʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʠʟʫʯʘʶʪ ʩʚʝʨʭʪʦʥʢʫʶ ʩʪʨʫʢʪʫʨʫ 

ʩʧʝʢʪʨʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʢʚʘʜʨʫʧʦʣʴʥʳʤ ʠ 

ʤʘʛʥʠʪʥʳʤ ʜʠʧʦʣʴʥʳʤ ʤʦʤʝʥʪʘʤʠ 

ʷʜʝʨ. 
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ɺ 2000 ʚ ʞʫʨʥʘʣʝ Hyperfine Interactions ʄʸʩʩʙʘʫʵʨ ʜʘʣ ʥʘʛʣʷʜʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʵʬʬʝʢʪʘ: 

çʉʠʪʫʘʮʠʷ é ʥʘʧʦʤʠʥʘʝʪ ʯʝʣʦʚʝʢʘ, ʧʨʠʮʝʣʴʥʦ ʙʨʦʩʘʶʱʝʛʦ ʢʘʤʝʥʴ ʠʟ ʣʦʜʢʠ. ɹʦӢʣʴʰʫʶ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʫ 

ʩʦʭʨʘʥʝʥʠʷ ʠʤʧʫʣʴʩʘ ʧʦʣʫʯʘʝʪ ʣʸʛʢʠʡ ʢʘʤʝʥʴ, ʥʦ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʙʨʦʩʢʘ ʧʝʨʝʭʦʜʠʪ ʚ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ 

ʧʦʣʫʯʘʶʱʝʡ ʦʪʜʘʯʫ ʣʦʜʢʠ. ʃʝʪʦʤ ʣʦʜʢʘ ʧʨʦʩʪʦ ʧʨʠʦʙʨʝʪʸʪ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʚʠʞʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʪʜʘʯʝ, ʠ 

ʦʪʧʣʳʚʸʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʶ ʙʨʦʩʢʘ. ʆʜʥʘʢʦ ʟʠʤʦʡ, ʢʦʛʜʘ ʦʟʝʨʦ ʟʘʤʝʨʟʥʝʪ, ʣʦʜʢʫ ʙʫʜʝʪ 

ʫʜʝʨʞʠʚʘʪʴ ʣʸʜ, ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʵʥʝʨʛʠʷ ʙʨʦʩʢʘ ʙʫʜʝʪ ʧʝʨʝʜʘʥʘ ʢʘʤʥʶ, ʣʦʜʢʝ (ʚʤʝʩʪʝ ʩ ʟʘʤʝʨʟʰʠʤ ʦʟʝʨʦʤ ʠ ʝʛʦ 

ʙʝʨʝʛʘʤʠ) ʜʦʩʪʘʥʝʪʩʷ ʥʠʯʪʦʞʥʘʷ ʜʦʣʷ ʵʥʝʨʛʠʠ ʙʨʦʩʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʜʘʯʘ ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʥʝ ʦʜʥʦʡ ʪʦʣʴʢʦ ʣʦʜʢʝ, 

ʘ ʮʝʣʦʤʫ ʦʟʝʨʫ, ʠ ʙʨʦʩʦʢ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ çʙʝʟ ʦʪʜʘʯʠèè. 

ɺ 1961 ʛʦʜʫ ʟʘ ʦʪʢʨʳʪʠʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʷʚʣʝʥʠʷ ʷʜʝʨʥʦʛʦ ʛʘʤʤʘ-ʨʝʟʦʥʘʥʩʘ 

ʈ. ʃ. ʄʸʩʩʙʘʫʵʨʫ ʙʳʣʘ ʧʨʠʩʫʞʜʝʥʘ ʅʦʙʝʣʝʚʩʢʘʷ ʧʨʝʤʠʷ ʧʦ ʬʠʟʠʢʝ (ʩʦʚʤʝʩʪʥʦ ʩ                       

ʈ. ʍʦʬʰʪʘʜʪʝʨʦʤ, ʧʦʣʫʯʠʚʰʠʤ ʧʨʝʤʠʶ ʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʝʷʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʷʜʨʘʭ). 

ʆʜʥʠʤ ʠʟ ʚʧʝʯʘʪʣʷʶʱʠʭ ʧʨʠʤʝʥʝʥʠʡ ʵʬʬʝʢʪʘ ʄʸʩʩʙʘʫʵʨʘ ʩʪʘʣ ʵʢʩʧʝʨʠʤʝʥʪ 

ʇʘʫʥʜʘ ʠ ʈʝʙʢʠ, ʢʦʪʦʨʳʝ ʚ 1960 ʛ. ʠʟʤʝʨʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʢʨʘʩʥʦʝ ʩʤʝʱʝʥʠʝ ʩʧʝʢʪʨʘ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ, ʧʨʝʜʩʢʘʟʳʚʘʝʤʦʝ 

ʦʙʱʝʡ ʪʝʦʨʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. 

ʈʫʜʦʣʴʬ ʃʶʜʚʠʛ ʄʸʩʩʙʘʫʵʨ 

(1929-2011), ʅ.ʧ. 1961 
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ɺ ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʢʨʘʩʥʦʝ ʩʤʝʱʝʥʠʝ 

ʯʘʩʪʦʪʳ ʢʚʘʥʪʘ ʩʦʚʧʘʣʦ ʩ ʧʨʝʜʩʢʘʟʘʥʠʝʤ ʆʊʆ 

ʕʢʩʧʝʨʠʤʝʥʪ ʈ.ʇʘʫʥʜʘ ʠ ɻ.ʈʝʙʢʠ 

Fe-57 

E = 14,4 ʢʵɺ  

h = 22,5 ʤ 
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ʄʝʩʩʙʘʫʵʨʦʚʩʢʠʡ ʩʧʝʢʪʨ ʛʨʫʥʪʘ ʄʘʨʩʘ, ʠʟʤʝʨʝʥʥʳʡ ʥʘ  Mars Exploration Rover Spirit ʚ 

ʢʨʘʪʝʨʝ ɻʫʩʝʚʘ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘʣʠʯʠʝ ʪʨʸʭ ʨʘʟʣʠʯʥʳʭ ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ. ʆʜʠʥ ʠʟ 

ʥʠʭ, ʦʣʠʚʠʥ ï ʷʨʢʦ-ʟʝʣʝʥʳʡ ʤʠʥʝʨʘʣ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚ ʣʘʚʘʭ ʥʘ ɿʝʤʣʝ. ʉʦʭʨʘʥʥʦʩʪʴ 

ʵʪʦʛʦ ʤʠʥʝʨʘʣʘ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʦʥ ʥʝ ʧʦʜʚʝʨʛʘʣʩʷ ʵʨʦʟʠʠ ʠ ʭʠʤʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ 

ʚʦʜʳ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʀʂʀ ʈɸʅ ʚ 1990ʛ ʜʣʷ ʢʦʩʤʠʯʝʩʢʦʡ ʤʠʩʩʠʠ 

ʄʘʨʩ-96 ʄʵʩʩʙʘʫʨʦʚʩʢʠʡ ʩʧʝʢʪʨʦʤʝʪʨ  ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʤʘʨʩʦʭʦʜʘʭ Spirit ʠ Opportunity 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʤʠʩʩʠʠ Mars Exploration Rover. ʕʢʩʧʝʨʠʤʝʥʪ ʙʳʣ ʫʩʧʝʰʥʦ ʦʩʫʱʝʩʪʚʣʝʥ ʚ 

2003 ï 2004ʛʛ. ɺʧʝʨʚʳʝ ʚ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʣʫʯʝʥʳ ʤʝʩʩʙʘʫʵʨʦʚʩʢʠʝ ʩʧʝʢʪʨʳ 

ʩʦʩʪʘʚʘ ʛʨʫʥʪʘ ʦʜʥʦʡ ʠʟ ʧʣʘʥʝʪ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ.  ʇʦ ʵʪʠʤ ʩʧʝʢʪʨʘʤ ʦʧʨʝʜʝʣʸʥ ʩʦʩʪʘʚ 

ʩʦʝʜʠʥʝʥʠʡ ʞʝʣʝʟʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʄʘʨʩʘ.  

Science, 305, 6 August, 2004 
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7. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʷʜʝʨʥʳʭ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʡ 

ʚ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ  

ʗʜʝʨʥʳʝ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʢʣʘʜʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚʢʣʶʯʘʷ 

Å  ʷʜʝʨʥʫʶ ʤʝʜʠʮʠʥʫ 

Å  ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʚʝʱʝʩʪʚʘ 

Å  ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʥʝʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʷʜʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

Å  ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʫ  

Å  ʠʩʩʣʝʜʦʚʘʥʠʷ ɺʩʝʣʝʥʥʦʡ 
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ʈʘʜʠʦʠʟʦʪʦʧʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʚ ʷʜʝʨʥʦʡ ʤʝʜʠʮʠʥʝ 

ʀʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ in vivo 

  

 

ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʷʜʝʨʥʦʡ 
ʤʝʜʠʮʠʥʝ: 

 

Â ʇʨʦʝʢʮʠʦʥʥʘʷ ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʦʨʛʘʥʦʚ ʠ 
ʪʢʘʥʝʡ 

Â ʈʝʥʪʛʝʥʦʚʩʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʂʊ) 

Â ʈʘʜʠʦʥʫʢʣʠʜʥʘʷ ʧʣʘʥʘʨʥʘʷ ʩʮʠʥʪʠʛʨʘʬʠʷ 

Â ʆʜʥʦʬʦʪʦʥʥʘʷ ʵʤʠʩʩʠʦʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ 
(ʆʌʕʂʊ) 

Â ʇʦʟʠʪʨʦʥʥʘʷ ʵʤʠʩʩʠʦʥʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʇʕʊ) 

Â ʗʜʝʨʥʘʷ ʤʘʛʥʠʪʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ    (ʗʄʈʊ) 

Â ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (Fusion): 
ʂʊ / ʇʕʊ; ʂʊ/ʗʄʈʊ; ʂʊ/ʆʌʕʂʊ 

̉ͭͦ ͔ͭ͊ͦ͟ Ύ͔͒ͪͤ͊Ύ ͔͙ͣ͒ͼ͙ͤ͊? 

Á   ɅɊɋɖɓɆɥ ɒɋɊɎɜɎɓɆ - ɣɘɔ ɒɋɊɎɜɎɓɆ, 
ɐɔɘɔɖɆɥ Ɏɗɕɔɑɢɍəɋɘ ɖɆɊɎɔɆɐɘɎɈɓɡɋ 
Ɏɍɔɘɔɕɡ Ɋɑɥ ɕɔɗɘɆɓɔɈɐɎ ɊɎɆɉɓɔɍɆ Ɏ  
ɑɋɝɋɓɎɥ ɇɔɑɋɍɓɋɏ (ɘɋɖɆɕɎɥ). 

Á   ɅɊɋɖɓɆɥ ɒɋɊɎɜɎɓɆ ɕɔɍɈɔɑɥɋɘ 
ɕɔɑəɝɆɘɢ ɊɆɓɓɡɋ ɔ ɚəɓɐɜɎɔɓɎɖɔɈɆɓɎɎ 
ɔɖɉɆɓɆ Ɏ ɋɉɔ ɗɘɖəɐɘəɖɋ ɓɆ ɒɔɑɋɐəɑɥɖɓɔɒ 
əɖɔɈɓɋ. 

Á   ɅɊɋɖɓɆɥ ɒɋɊɎɜɎɓɆ Ɏɗɕɔɑɢɍəɋɘ 
ɔɘɓɔɗɎɘɋɑɢɓɔ ɓɋɇɔɑɢɞɎɋ ɐɔɑɎɝɋɗɘɈɆ 
ɔɘɐɖɡɘɡɛ ɖɆɊɎɔɆɐɘɎɈɓɡɛ ɒɆɘɋɖɎɆɑɔɈ 
(ɖɆɊɎɔɚɆɖɒɕɖɋɕɆɖɆɘɔɈ) Ɋɑɥ 
ɊɎɆɉɓɔɗɘɎɖɔɈɆɓɎɥ Ɏ ɑɋɝɋɓɎɥ ɇɔɑɋɍɓɋɏ. 

Á   ȶɆɊɎɔɚɆɖɒɕɖɋɕɆɖɆɘɡ - ɣɘɔ ɈɋɟɋɗɘɈɆ, 
ɐɔɘɔɖɡɋ ɑɔɐɆɑɎɍəɤɘɗɥ Ɉ ɔɘɊɋɑɢɓɡɛ 
ɔɖɉɆɓɆɛ, ɐɔɗɘɥɛ ɎɑɎ ɘɐɆɓɥɛ. 
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ʆʜʥʦʬʦʪʦʥʥʘʷ ʵʤʠʩʩʠʦʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʆʌʕʂʊ) 

ʂʘʨʜʠʦʣʦʛʠʷ 
ʆʥʢʦʣʦʛʠʷ 

ɻʘʤʤʘ-ʢʘʤʝʨʘ 


