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Abstract

Conventionally, the second-order self-adjoint transport equations have been studied using the even
parity and the odd parity equations. Recently, however, the SAAF (self-adjoint angular flux) form
of neutron transport equation has been introduced as a new option for the second-order self-adjoint
equations. In this paper we validated the SAAF equation mathematically and clarified how it relates
with the existing even and odd parity equations. we also developed a second-order SAAF
differencing formula including DSA(diffusion synthetic acceleration) from two first-order difference
equations. Numerical result is attached to show that the proposed methods increases accuracy with

effective computational effort.
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Comparison of EP, OP and SAAF
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= 0.50 x~ V)
S + SAAF(C)
0.45 x (V+C)/2
+
Analytic
0.40 -
0.35 T T T T
0.0 0.1 0.2 0.3 0.4 0.5
X
a¥ 2 $A(EP), 714(0P) ¥ SAAF 52402 AMd FAALE Bl
£ 1 $4(EP), 714(0P) 2 SAAF F5402 AME F4A% v)aL
X EP oP SAAF(V) | SAAF(C) (V+C)/2 Analytic
0.000 0.3733 0.3733 0.3729
0.025 0.4047 0.4047 0.4040 0.4041
0.050 0.4333 0.4333 0.4330
0.075 0.4603 0.4603 0.4597 0.4598
0.100 0.4847 0.4847 0.4845
0.125 0.5077 0.5077 0.5071 0.5073
0.150 0.5284 0.5284 0.5283
0.175 0.5478 0.5478 0.5473 0.5475
0.200 0.5651 0.5651 0.5650
0.225 0.5811 0.5811 0.5806 0.5809
0.250 0.5952 0.5952 0.5952
0.275 0.6082 0.6082 0.6077 0.6079
0.300 0.6193 0.6193 0.6193
0.325 0.6293 0.6293 0.6289 0.6291
0.350 0.6376 0.6376 0.6376
0.375 0.6449 0.6449 0.6445 0.6448
0.400 0.6505 0.6505 0.6506
0.425 0.6552 0.6552 0.6548 0.6550
0.450 0.6582 0.6582 0.6582
0.475 0.6603 0.6603 0.6599 0.6601
0.500 0.6608 0.6608 0.6608
Absorption Rate| 0.2845 0.2850 0.2845 0.2850 0.2847 0.2846
No. of DSA 1 1 1 1 1 -
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