
Letters to the Editor 

Comment on "Reduction of 'Calculational' 
Uncertainties Due to Approximate 

Fission-Source Matrices" 

In a recent Note, Salmi et al.1 reported on the effect of a 
single fission-neutron-independent spectrum versus the exact 
full fission matrix. Unless the authors modified the ANISN 
code2 for their calculations, it would appear that their results 
are not quite exact. 

Most Sn transport codes2"5 use an approximate total-source 
matrix TS (Tgg> of Ref. 1) of the form 

T S = , ( 1 ) 

where 

S = full scatter matrix (Tgg> of Ref. 1) 

X = diagonal matrix of a single fission spectrum ( f g of 
Ref. 1) 

v'Lf = fu\\ matrix of fission production cross sections, all 
rows identical (vog of Ref. 1) 

k = keff eigenvalue for this approximate fission matrix. 
The rigorous total-source matrix TS should be 

TS = S + i X " S / , (2) 

where 

Xv'Lf = full fission matrix (Tgg> of Ref. 1) 
k = exact keff eigenvalue. 
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The authors describe the use of a modified scatter matrix S* 
to generate a total source matrix TS* of the form 

T S * = S , (3a) 

where 

S* = TS - xyEf (rs
gg> of Ref. 1) (3b) 

and A:* is their keff eigenvalue. 
Insertion of Eq. (2) into Eq. (3b) shows that their TS* = 

TS only if k* = 1. To be rigorously correct, their scatter matrix 
should be 

S* = T S - ± X I £ / , (3c) 

which means their modified scatter matrix cannot be precom-
puted, and the ANISN code cannot be used without modifica-
tion. Clearly, the differences between Eqs. (3b) and (3c) are 
small for systems near critical. ^ 

The authors also state, in effect, that TS = TS for eigen-
value problems other than keff problems. Comparing Eqs. (1) 
and (2), the full matrix cannot always, in general, be 
factored into the form \vZf, a diagonal matrix times a full 
matrix with identical rows. 

Furthermore, no general Sn transport code, to my knowl-
edge, can use only the total scatter matrix TS. These codes 
usually compute k as an intermediate eigenvalue with which to 
search for the primary eigenvalue. Thus, the fact that TS TS 
is important for other types of eigenvalue problems as well. 

Finally, the effect described by the authors was reported 
by Hill et al.6 in 1973. The Los Alamos National Laboratory 
ONETRAN/TIMEX codes have, in fact, an option to correctly 
treat the fission matrix without the\vZ/ approximation or re-
sort to a modified scatter matrix. 
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