Absolute Detection Efficiency of Radiation Detecting System

for Gamma-ray from Sources with High Activity
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In this experiment, we measured the detection efficiency of gamma-scanning system of
Irradiated Materials Examination Facility(IMEF) in Korea Atomic Energy Research
Institute(KAERI) for the spent PWR fuel and activity known sources with high activity.

We measured the absolute detection efficiency of gamma scanning system of IMEF to the
BCs-source with 10.4 GBg and %Co source with 25.9 GBg High-activity sources as standard
sources, and a fuel burned in the KORI-1 reactor of the Kori Nuclear power plant.

In analyzing, we used three peeks those were the 661.64 keV peak form YCs 1173.23 and
1332.51 keV “Co sources, and 14 peaks of BiCs and ®™Eu on the spent fuel gamma spectrum
which are in the energy range from 500 to 1,600 keV. We find second order equations for
detection efficiency by using our experimental results.

The equation show that the detection efficiency of gamma scanning system for 1 MeV
gamma-ray Is 2.82217x10° % for the C3 collimator system and 6.2760x107" % for C2

collimator system.
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. PWR &ld 29| o 4Xx|of| 2 Transmission Ratio

C3 C2

AIR (keV) | FHE Th|NFR (keV) | F3E Th

569.22 0.36902

604.69 0.39944 604.70 0.39944

79.88 0.49495 795081 0.49492
Cs—134 801.91 0.49746 801.91 0.49746
103872 0.56837
1167.94 0.59400 1167.89 0.59399
1365.29 0.62587 1365.32 0.62587
72332 0.46237 72327 0.46235
796,710 047789 796,718 047793
873.23 0.51635 873.23 0.51635
Eu-154 996.37 0.54956 996.27 0.54956
1004.74 0.56089 1004.78 0.56090
127452 0.61217 1274.50 0.61216
1596.69 0.65416 1596.59 0.65415
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069.22 5281 15.38 15.38
604.69 729146 | 9762 | 604770 312+94 97.62
7988 2787160 | 8553 | 79681 88796 85.53
Cs-134] 80191 284£85 869 | 80L91 9057 8.69
1038.72 82+68 0.9683 0.9683
1167.A4 153452 1789 | 1167.89 34+30 1.789
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756.70 184+93 457 | 79678 4424 457
873.23 632+103 12.27 | 873.23 204+71 12.27
Eu-154| 996.37 910£115 1060 | 996.27 206+63 10.60
100474 | 1195116 | 1801 | 1004.78 41+75 18.01
127452 | 46668+179 | 3519 | 127450 | 1432498 | 3519
1596.69 27057 1798 | 1996.59 94+26 1.798
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