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Counting loss correction in *’Ar activity measurement

based on Geant4 simulation
KONG Shuying', YANG Baolu', WANG Rensheng’, ZHANG Ming®, LU Tianxiang', TUO Fei'

1. National Institute for Radiological Protection, Chinese Center for Disease Control and Prevention, Beijing 100088 China;
2. School of Radiation Medicine and Protection, Medical College of Soochow University, Suzhou 215123 China; 3. National
Institute of Metrology, Beijing 100029 China
Abstract:

Objective  To correct the counting loss of *’Ar below the activity threshold during the measurement of the ab-

solute activity of the inert radioactive gas *’Ar using the proportional counter filled with gas. Methods ~Monte Carlo simu-
lation with Geant4 was performed to establish a proportional counter model and output the energy deposition spectrum of
Ar, which were used to simulate and analyze the causes and correction of counting loss. Results  The photon detection ef-
ficiency was only 38.7% at 60 kPa. The counting loss was mainly caused by the wall effect produced by the photons, which
could be reduced by increasing the gas pressure and corrected by extrapolation. The influence of wall effect at 100 kPa was
4.4%, and the deviation between simulation and experiment was < 0.6%. Conclusion A factor could be calculated by

Geant4 simulation for the correction of counting loss, thus achieving the accurate measurement of *’Ar activity by propor-

tional counter.
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Figure 1 Schematic of proportional counter
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Table 1 Parameters used in the Monte Carlo model
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Figure 2 Particle trajectory visualization
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Figure 3 Energy deposition spectrum of *’Ar
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Figure 5 Energy deposition counts of *’Ar decay at different pressures
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Table 2 Correction factor of *’Ar counting loss due to wall effect at different pressures
P(kPa) AT 4 SRR BB IERT FERBIERT FARHRZ (%)
100 957856 117831 1.044 1.043 0.09
150 968397 119091 1.033 1.032 0.09
200 974849 120444 1.026 1.020 0.58
250 979521 120541 1.021 1.019 0.19
300 982670 120917 1.018 1.016 0.19
350 984886 121326 1.015 1.013 0.19
400 986735 121423 1.014 1.012 0.19
3 ‘T_I' 'I«/l’.\. 10.13491/.issn.1004-714X.2021.02.017.
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