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Abstract - The self-attenuation factor for an ®Au sample and the 0.412 MeV gamma-ray

penetration ratio in the circular Al-cover of the radiation detector have been determined
using an analytical solution and MCNP code. The results show that the self-attenuation
factors obtained from the analytical solution coincide with those of MCNP code for all but
the Au sample with the relatively larger radius. Then the maximum difference between the
two methods appears to be 9 % in the Au sample of 1.5 mm radius. It also is revealed that
the analytical solutions of the 0.412 MeV gamma-ray penetration ratio in the Al-cover of
762 cm radius are consistent with those of the MCNP code within the standard deviation.

Key words © self-attenuation factor, gamma-ray penetration ratio, analytical solution, MCNP
code, circular Al-cover, 0412 MeV V-ray.
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Fig. 1. Cylindrical Radioactive Sample.
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Fig. 2. Schematic Representation of a Point Sample
and a Circular A-Cover with f in its Thickness.
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Table 1. Self-Attenuation Factor in Cylindrical "BAu and 198Au—lmpregnated Al Samples with the

Gamma-ray Energy of 0.412 MeV

%Ay sample 1% Au-impregnated Al sample
(C;) _,, | Self-attenuation factor B Self-attenuation factor
W em™) T(cm™)

Eq.(3) MCNP Eq.(3) MCNP
1.27x 1073 0.9955 0.9950 0.9997 0.9997
5.08 x 1073 0.9820 0.9803 0.9989 0.9987
1.27 x 1072 0.9559 0.9515 0.9973 0.9969
1.00 x 1072 | 422 0.9651 0.9616 0.247 0.9979 0.9975
5.00 x 1072 0.8410 08221 0.9895 09877
1.00 x 107! 0.7138 0.6759 0.9791 0.9756
1.50 x 107! 0.6056 0.5556 0.9689 0.9636
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Table 2. Penetration Ratios of 0.412 MeV v-rays from a Point Sample in the Circular Al-Cover

Thick- | Distance R Thick- |Distance R
ness (0| (h) Eq ) MCNP ness ()| () Eq(®) MCNP
(cm) (cm) (cm) (cm)
0.05 1 0.9780 | 0.9782+0.0040 | 0.15 1 0.9376 | 0.9389+0.0039
0.05 2 09827 | 0.9834+0.0036 | 0.15 2 0.9503 | 0.9517+0.0036
0.05 3 0.9847 | 0.9856+0.0038 | 0.15 3 0.9558 | 0.9570=0.0037
0.05 5 0.9864 | 0.9867+0.0042 | 0.15 5 0.9604 | 0.9609+0.0041
0.05 10 09874 | 0.9877+0.0024 | (.15 10 0.9629 | 0.9637=0.0024
0.05 15 09876 | 0.9878+0.0024 | 0.15 15 0.9634 | 0.9641+0.0025
0.05 co(50)" | 0.9877 | 0.9880+0.0027 | 0.15 oo (50) 0.9636 | 0.9644+0.0026
0.1 1 09572 | 0.9581+0.0040 0.2 1 09190 | 0.9203<0.0039
0.1 2 0.9661 | 0.9673+0.0036 0.2 2 0.9351 | 0.9370=0.0035
0.1 3 0.9700 | 0.9709+0.0037 0.2 3 0.9422 | 0.9438+0.0037
0.1 5 0.9732 | 0.9736+0.0041 0.2 5] 0.9479 | 0.9492+0.0041
0.1 10 0.9750 | 0.9755+0.0023 0.2 10 0.9511 0.9522+0.0024
0.1 15 09754 | 0.9757£0.0025 0.2 15 09517 | 0.9523+0.0024
0.1 oo(50) 0.9756 | 0.9760+0.0026 0.2 o0 (50) 0.9518 | 0.9527+0.0026
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