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The equation, governing the slowing down density + ( r, 6, z, 8 )  of neutrons in cylinddral p$ar 
coordinates1 is 

8 * - -  32 $ 1 a +  a2 + 1 a8 + 
i9e - - a r 2  + 7 - a r + F  + F - -  a d2 + T b , $ , z , 8 )  (6) 

where 2 ( rJ 4, z, 6 ) is the known sources of neutrons in the material and 8 is the symbolic age defined by 
Sneddonl. 

Assuming the symmetry about the axis of the cylinder, we have 

a *  - - a2 11. - -  I a +  + -  
a e a r 2  T ;ii- "* + T ( r , h B ) ,  a z2 

where $ = + ' ( r ,  z, 8) .  

Consider the oase of an infinite cylinder of radius 'aJ and bounded by the planes z = m and 
By assuming that the slowing down de isity vanishes on the boundary of the cylinder i. e. 

+ ( . a , z J 8 ) =  + ( r J o b , 8 ) =  + ( T , - C O , ~ ) = O ,  (8) 
we further assume that the source function T ( r, z, 8 ) is such that 

T ( r ,  z, 8 )  = S ( r ,  z). U ( 8 ) .  

Now, multiplying (7) tliroughout by I]( 2 n )t exp ( i& ), integrating with respect to z from z = - 
to z = m, mzking use of b~undary conditions (8) and employing the notation of ( 1 ), we have 

The solution of this ordinary differential equation (10) is 

- 8 
J I J  = e x p [ - ( t 2 +  f i 2 ) e l .  2; ( h ,  I I .  J. U (6 ')  exp [ ( P + f j 2 ) e 1 ]  
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which with the help of the inversion formulae (2) and (4) reduces to 
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$ ( r , z , e )  = - Jo ( r  ti) 
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( e - e l ) ) a e l  . d ~  (12) '3 

Spedal Cases 

6 If in (1% S (r, z ) = 8 ( 7 ). g ( 2 ) where S ( 7 ) and g ( z ) are functions of r and z re8peotively, the 

- 
s.r( t t ,  8 )  = ~ ~ ( t i ) . y ( t ) ;  

so (12) becomes - 
160 

,- 




