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X

X = transparencyρ

S

I = particles/cm  s

S = cm

X = length

ρ = density g/cm
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σ = cross section
barn=10      cm
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N= atoms/cm
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 ÍÐ/ Ñ-,UÒVÓ7Ô Ç #[� � � � í2B��9;Ä?í $ �
2]í ì � 4 í*++ëY22í ì � � íX� � í ì �M��9 $ êtí*-�� ì Ä�� =
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 �þë ì � � í � íY�
2Z/ Ç ���uí ìÛ4 #P2]í $
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 í1Ä3� ì ë 
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ηε

η

ηε(1−     )

ηε Pf
neutron capture without fission

  neutrons produced by U235 fission

 neutrons from all the fissions

formation of U isotopes

  neutrons enter the U235
resonances

ηε

ηε

neutron are absorbedtPrPfPp

fp P neutrons absorbed in uraniumηε

1 thermal neutron
absorbed in uranium

absorbed by the moderator

thermal neutrons are 
producedrPfPpηε

fast neutrons escape

resonance neutron escape or

some thermal
neutrons escape

Pf
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�rw�� tq�·± «�¢#¬|µ·¶���X��w;�9¸
�rw�� tq�·± «�¢#¬|µ·¶s�u ¸
�rw�� tq�·± «�¢#¬|µ·¶

mnmPsqvHsH�nt�u0vR¥rw;� wH�r���0v�t�� w�urw v¤� w;�q�r� tX��v
� t;�
Ãr¸�«�����wx�n�N¢

Ë vn��� w��4±#Ã�µ�¸q®�¶�����H��v�±,Ã�µ�¸q®�¶� tx�&v�¸�«���¬4¢¨���X� w;�N±jvnµ;¸q®�¶Íw;��u/¶�0v¡¸P­/©´¼���v�¥|¼�¥n�r�x�ru4± «�¢ «�¢n�,urwH�/�lµ�¶s�u/±)¬|µ�¸�«·©,on­/©´¼;¥n�r�;�ru/± «�¢½«�¢q�,urw��/�jµ�¶s�u/± «�µ�¸9�x�H�H�/± «·©,o�s�u4±´¬|µH¼ns�u/±)¬|µnµH¼qsHtq��±#��vqµ�¶s�u/±´­ µ�¸9�x�H�H�/± «·©,o�s�u4±´¬|µH¼ns�u/±)¬|µnµH¼q�qvK�N±#��vqµ�¶vX�|�;¥q¸q®�¶
�HÎ



Ï ��v���w¿±jvX� �x¥q¸n¸q® µ·¢sx�;�n�&¸
or�ntx¥4±#¥n�r�x�ru4± «�¢ «�¢n�,urwH�/�lµnµ�mr�rvX¥H�0t;�N¶� tx��Ðn¸�«���¬4¢Ñ���X� w;�N±´Ð µ;¸x���X��wx�N±´Ð µ�²|sx���n��¼qs;u4±´Ð0µ�¶£w;�ru/¶
Ë vn��� w��4±#Ã�µ�¸ Ë vn��� w��4±#Ã�µ�² sx�;�q�E¶Ì vK�r�|tn�·±#Ã�µ�¸�«X®q®n®/©´¼ Ë vH��� w��/±#Ã�µ�m;� wr�Z¶§mnm¤��v��n��vH�xw�sHt��ru0v�����H��v�±,Ã�µ�¸H���r�n��v�±,Ã�µ;²�«�¶vX�/±#¥n�r�;��u4± «�¢½«�¢n�,urw��N�lµPÒ��qvX¥��|w��0µR�H� w;�E¢

Ë vH�X�|tq�·±,Ã�µ�¸|�;�H�H�/±,���X��w;�(± «�µqÓ�­n²����X� wx�N±´­0µqÓ�­H²H���X��w��N±)¬|µ�Ó�­ µZ¶vX� �;¥q¸�«�¶wr�r�xw °q¸nz�tq��w;��v�±´�;�|���n�·¢ls�u0µ�¶s�u4± «�µ;¸H°4± «�µ·¶Ôs�u4±´­ µ;¸H°4±´­ µ·¶Ôs�u4±)¬|µ;¸H°4±)¬|µ·¶w;��u/¶w;��u/¶mnmP�X���;�q� �&vK�q��wH�x�|w�u0vx��urwr�R�n�H�|w��|t�u�v¡wx� w;�q��vvX�/±���t;u����nt·±,ÃN¢ «X® µ
¸q¸q® µ§�H� w;�(¢
Ï �0v���w�±#Õ0v�t·±À­ µ�¢KÄ��q�H�|w�� t�u0v�� w;�q�r� tX��vZ�¤ÄK² �X�q�0v��r¥4±,Ã�µqµ�¶w;��u/¶w;�ru/¶

mnm�u0vH���0�H��ÖPurw vR�0vH���0�;���x��v��r�n�H�p��vK� w
°�� ���ns·±jµ�¶���n�n�0�qt��/±´­�¢´­�¢½«�µ³�vH�X�H���nt���we±´¬q®�¢ Ë vn��� w��/¢´w��n� t;�0�x¸�«�¢l�����x��¸�«�µ�¶Ô°H��v��|��we±r�,u0vH�X� �;�r�r�P��vX¥ro��r�H¥a±jsK��µ��lµ·¶���n�n�0�qt��/±´­�¢´­�¢)­ µ³�vH�X�H���nt���we±´¬q®�¢ Ì vK�r�|tn�Z¢´w��n� t;�0�x¸�«�¢l�����x��¸�«�µ�¶Ô°H��v��|��we±r����w��q��tÆ±����qµ��jµ�¶���n�n�0�qt��/±´­�¢´­�¢#¬|µ����¸É×���vK�N±)���r�H��vqµZ���|��°/±#���r�H��vnµXØ/¶×ÀvK�ru�Ù�sns�Ør¸Hu|�xwn�H�|s��N±#�H�r�H��v�¢l���(¢n�,uN�jµ�¶ mnm�Ù�sns;¸n�n�rwH�x�|w;�r�rw
�|w��¾�X� wx�n�q�|t Ë {;yHz�ªnÚ Ì Ù³�vH�X�q�q�rwH�qwe±ÀÙ�sns·¢Å�X�(¢)w��n�|t;�|�;¸�«�¢l�X������¸�«�µ·¶Ê°n��v��|��w�±q���n�H�0w�� t��r�n��v��lµ�¶���n�n�0�qt��/±´­�¢´­�¢,¯0µ³�vH�X�H���nt���we±À¹n®�¢ Ë vn�X�|tn�Z¢´w��n� t;�0�x¸�«�¢l�����x��¸�«�µ�¶Ô°H��v��|��we±r�,u0vH�X� �;�r�r�Pu�v¤�|tq�nt-±jsK��µ��lµ·¶
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