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large values of n. It can, therefore, be concluded that the 
eigenvalues approach integers; i.e., an

2 —> n for n —> <*>. 
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then 

</>I(r) = o ! ln r + ft (3) 

This system of equations determines a*, b\. When Dv% , 
a," —> 0, a flux 4h bVi = constant is obtained. 

Depending on whether the net current flow through the 
gap is inwards or outwards, this theory overestimates or 
underestimates the fraction of neutrons entering the void 
from the outer interface which reaches the inner interface. 
Actually, current flow through the gap produces a discrete 
jump in the value of the flux which has been calculated by 
Newmarch (3) to be 
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Effective Diffusion Coefficient in Void Regions 

The multigroup diffusion theory for a virtually critical 
medium, with homogeneous regions, gives rise to the fol-
lowing system of differential equations (1, 2). 

For this correction to be applied more easily, an effective 
diffusion coefficient in the void can be considered, which 
must satisfy Eqs. (4) and (6). Equation (5) can be used to 
determine and Eq. (7) is always satisfied along with 
Eq. (3). 

Substitution of Eq. (3) into (6), gives 

, _ 2aDT1 V4h (rv_i) 
lii(rv/rv-i) 

which substituted into Eq. (4), gives in turn 

rv-i \n(rv/rv_i) Dl „ = 
2a 

• = f(rv_i/rv) 
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with 

i = 1, 2, • • • , g (number of groups) ; I = 1, 2, • • • r (num-
ber of regions), with the boundary conditions of continuity 
of fluxes and currents at the interfaces. 

This system, when applied in one dimensional cylindrical 
geometry to a void region, I = v, with S®, = 0, x — a, 
i —> j, f , and D\ —> oo (it is assumed to be arbitrarily large 
in the codes WANDA, AIM-5, •••),• results in 

= r f r ^ U 0 (2) r dr \ dr J 

Dlu —> 00 , if rv-1 -> rv ; Dv
e{{ = 

= (.1 =b 0.2)^-1 , if 0, 15 ^ rv^/rv (11) 

^ 0, 85 

Therefore, in one-dimensional cylindrical multigroup dif-
fusion equations, void may be represented by purely dif-
fusive media, with cross sections equal to zero, and effective 
diffusion coefficient given by Eq. (10). In this way the New-
march correction is taken into account. 
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with the boundary conditions, at the inner interface of 
radius ^ 0, 
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