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1.431.021.691.38
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�� #�8� ��6AB� C�1� 5�D�� #� E��F&��

>�� G��H� �I��� 0#�6����J �� ��# 0�BIA �� #� 4���6 

7 1 4  Li( H, ) Heα
14 17Ni ( , n) Fα

  9 8  Be ( , p) Liγ
23 24Na (n, ) Naγ
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>�%D �K� �&*�LD ��$��� 0�B����%� �� ��# 0�B<%����� #� 4���6 

U235Pu 239U 238U 233
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>�$�� *�LD �! $� �$ 0=��� 5��&I�� *�LD 0 �! E�$���* #� 4���6 

         #$%&' (%) *+%,%-./012.

          %3%4 56%1%)278012. / %-./09&:;
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>�� $��M�� �$%� 7�6  $� �?� 5���%M N��1I  �J6A ��< $�

                         (; <8/;= <.%&1 / (>0.;(; <8/;= <.%&1 / ?@A <.%&1
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�� �$%9�� 7�6  6A��� C( $� ����%� �6D 6A :

                          +;28C %6 F.2, F7G, H21C+%GIG6 H21 %6 F.2, F7G, H21

                           0J8D&8 %6 C+%GIG6 H21 /C+;28C %6 C+%GIG6 H21
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#� �� �$�O� E6AA  6A  5��&B� N����%� 0=��� P!�  �Q� �R?� #� S?* �*�T:

                     KGJ7L MN#G$;04

O2G.;+/;PQL MN
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�  �� 9%� #� ���B<%����� U�9 *�LD 0�B<%����� VWRT�:

D.2' ?3 <9$%&' (>0.; 0) %6 ?8%-./012. %6D.2' <9$%&' R80L (%-./012. %6 ST$

D.2' <9$%&' ?1+;0U (%-./012. %6 ST$ (V%6 (>0.; %6 ?8%-./012. %6�MeVD.2' <9$%&' .
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�� �� ;��A&� ����%� 0=��� #� �J$�� ����� $� 4O� 0�B<%����� �&I�� [R?� \R�:

W/012. #E0L +/XY3 Z&E Z&E(E)1/2

W/012. #E0L 
(E)1/2
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#� �� �$�O� $%& �$ 4� E]�� ��%�:

+29];+ ^YU DU;/ +C *D' DG:21 ?1+;0U W;21#A2L O0_ DU;/ +C *D' DG:21 ?1+;0U W;21

#E%L P8 `D3 +C ?1+;0U (>0.;#A2L ^YU DU;/ (;=; <6 ?&809&:; W;21
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�IA'�� N���J S�%&� 7�^ �� �&1! �� �� *�_D "%�&�� �� 6A_I� 5�`A� ���9 �&1! )� �%D a��� �' �IA'��

B^ $� ��:

W2aIb2. 06 ?J9c6 (>0.; 58;d$;W2aIb2. 06 ?J9c6 (>0.; 5)%b

W2aIb2. 06 ?J9c6 (>0.; K9';C *%J. #6%eW2aIb2. 06 ?J9c6 (>0.; WC0b 0fg
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>6D�� �K� �H�Ob 0�#%��< 0�! c%����� d�^ �A��J 7�6'

 O2G.;+/;238 O2G.;+/;235 ^8+21232 O2G.29h.237
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>�� �K� e�� ����� 6A@ S�%&� �K�

D.06;06 ^) %6�+i��+i�
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 �$�O� �AH�K eff = η>1�@ 

#A2L Dm%$ n+d6 #8%-7G6 SGo3*D77] D7] W/D6 C/Do3 SGo3

 #A2L %6 ST$ n+d6 #8%-7G6 SGo3235U%8;= C/Do3 SGo3
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 ��fL� ;��g �  �� �( 6D�� $��M �� $�6��< 0� E��8�# PA �� 4� �L�( h�DK: 

D'%6 P8 =; 09&p2]D'%6 P8 =; 094+d6

D'%6 P8 (/%c3                                     .D'%6 0fg (/%c3.
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>�� 7�6  �L���* j�kl #� $%& �$ 4� ;�M mLD 5��&B�

qrs3<.;29L;*0bt/0u3
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>6��� �� �M�� ���n� ��6� �K  7�6  N0#�� �Ao �p� $�

(+/ *0-6 q80v(f)                          ?,2&L/0&G3 R@T3 w@L( )aσ

D8Dx1 =; +;0$ y%B9U; (p) %1; q80v( )η
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 ����� P�< q%b [���.........rW' *�1� [��� 5�`����s�b Ct^ �R?� � �KI@ 5�� ��p 0=��� �� �B����%� �' �� 0#���<

6AA' ��.

O/C z8O2L z8O+%-p z8^x' z8
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*�_D 0�B����%� 5� N���* 5� ���Q� uOb:

#L; 0fg#L; z8

#L; #8%-7G6 / 0fg KG6#L; #8%-7G6
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�' �� ���!$%&'�$ �A!�� 0 �!$%&'�$ #� $%QA� :

D.2' *D7b;0, WN {A;C <6 *+%6/C D7.;21 ?3 qIm =; *C0b #x. (%-./012..

D.2' *D7b;0, WN {A;C <6 *+%6/C D7.;21 ?B. qIm =; *C0b #x. (%-./012..

D7b #x. D.;21 ?B. qIm =; ?./012. <.2J|G).

D77b ?3 #x. qIm =; %-./012. O%B1.
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 �  6���`� �Q� $� �$ 0� �R?� �KI@S�� m�1J �!�A&��� S�k� 4� $� ��`��1K! $%R� ����p �! $� ����%� 

6A  . ��T�* $� �$ ����%� $�Dr6�$�( �6� �KI@ #� .

1-

�k��I� �x�%�

,,3-E�K� 

 ����%� 4�2MeV �&1! �� 6A  ��  �� C( $� �   16O6A  �� �� �� �� �$%9��  .� ����%� 0�B�=���

>6A&1! $6?@ �$%9�� #� �< �&1!

2-+,/-E�K� 

6�A  ak� �( z�b � *�LD 0�! E�$���* 0�B�J]�� �$%� $� � E��� \�g%� �$ *�LD E6�6<. 3-+,/-E�K� 

7�J��L�� 4� 0�%���%9 *�LD #� E6D ��#( 0=��� 254Cf6�A  C�1� q�= ;1� �� �$  .�  6�A  {�*

 *�LD �! $�225MeV�%D �� ��#( 0=��� .

23 ~19
Cf AM = 254 gr/mole, N =6.02 x 10 , 1ev= 1.6 x 10  Joule                

4-+,/-E�K� 
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