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Abstract

We show how to derive the the second-order even- and odd-parity equations and their DSA
equations directly from the differenced forms of the first-order neutron transport equation. Also, we
show how to convert boundary conditions expressed by the regular angular flux to the appropriate
even— and odd-parity forms. The odd-parity equation has not been frequently used because it has
been difficult to calculate the scalar flux directly using the odd-parity angular flux. We suggest a
simple method to avoid this difficulty and it facilitates the use of the diffusion synthetic acceleration
for the odd-parity equation. The developed methods are tested for a real numerical problem to show
their validities.
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Comparison of EP and OP
(Sample Problem by Morel & McGhee, 1999)
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1 54 (EP) %

X EP OP Analytic
0.000 0.3733 0.3729
0.025 0.4047 0.4041
0.050 0.4333 0.4330
0.075 0.4603 0.4598
0.100 0.4847 0.4845
0.125 0.5077 0.5073
0.150 0.5284 0.5283
0.175 0.5478 0.5475
0.200 0.5651 0.5650
0.225 0.5811 0.5809
0.250 0.5952 0.5952
0.275 0.6082 0.6079
0.300 0.6193 0.6193
0.325 0.6293 0.6291
0.350 0.6376 0.6376
0.375 0.6449 0.6448
0.400 0.6505 0.6506
0.425 0.6552 0.6550
0.450 0.6582 0.6582
0.475 0.6603 0.6601
0.500 0.6608 0.6608

Absorption Rate 0.2845 0.2850 0.2846
No. of DSA 1 1
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