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Investigation of self-absorption factor and self-absorption correction factor in
sediment, water, and plant volume samples that containing natural radionucleids
Fatemeh Dolatshah!, Davood Rahi?
!Atomic energy organization of Iran, Reactor research
2Department of Nuclear Engineering, Faculty of Advanced Sciences and Technologies, University of Isfahan
: fatemehdolatshah@yahoo.com

Abstract: In this research, the effect of density on efficiency of High-Purity germanium
(HPGe) detector has been investigated for volume environmental samples. First, the
absolute efficiency of HPGe (n-type) detector has been determined by using standard
sample with a density of 1.2 g/cm? in the laboratory. The whole of detection system has
been simulated by MCNP code, and self-absorption and self-absorption correction factors
have been obtained in this way. The results are shown that these factors are more effective

in low energies and high densities. In the end, surface of absolute efficiency of HPGe has
been obtained with respect to energy and density.
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Radionuclide Activity concentration (Bg.kg™?) Correlation (Bg.kg™?)

90g 30.34 31.67-24.20
137Cg 53.65 57.91-51.43
226R4 79.9 93.4-69.6

239+240p 1.04 1.11-0.96
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0.1 02 |03 0.4 0.5 0.6 0.7 0.8

59 | 0.50% | 0.11% | 0% | -1.46% | -2.53% | -4.13% | -5.18% | -5.55%
81 | 2.67% | 1.55% | 0% | -1.09% | -3.03% | -4.77% | -6.04% | -7.81%
121 | 3.06% | 1.61% | 0% | -1.21% | -2.85% | -4.15% | -5.35% | -6.60%
202 | 2.47% | 1.14% | 0% | -1.19% | -2.62% | -3.83% | -4.82% | -5.81%
238 | 2.29% | 1.03% | 0% | -1.22% | -2.55% | -3.70% | -4.73% | -5.67%
344 | 2.48% | 1.28% | 0% | -1.03% | -2.11% | -3.42% | -4.57% | -5.48%
609 | 1.42% | 0.75% | 0% | -0.84% | -1.49% | -2.49% | -3.37% | -4.15%
661 | 1.31% | 0.69% | 0% | -1.16% | -1.59% | -2.55% | -3.25% | -4.24%
911 | 0.86% | 0.36% | 0% | -1.08% | -1.83% | -2.36% | -3.29% | -4.00%
964 | 0.73% | 0.44% | 0% | -0.64% | -1.74% | -2.39% | -3.12% | -3.69%
1120 | 1.41% | 0.90% | 0% | -0.23% | -1.25% | -1.70% | -2.10% | -3.31%
1460 | 1.49% | 0.68% | 0% | -0.51% | -0.83% | -1.78% | -2.28% | -2.66%
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