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ZnS(Ag) Coating Layer Thickness Verification of One Small
Scintillation Cell for *’Rn/**’Rn Absolute Measurement

HE San-jun,ZHAO Xiu-liang * ,LIU Li-yan, CAO Guang-hui, LIAN De-xing
(School of Nuclear Science and Technology , University of South China, Hengyang, Hunan 421001 , China)

Abstract: The detection efficiency of one small scintillation cell for **Rn/** Rn absolute
measurement can be affected by ZnS (Ag) coating layer thickness on the inner wall of the
small scintillation cell. The a detection efficiency of 10 mg/cm” thickness ZnS (Ag) coating
layer has been tested and verified using a plating reference source (**' Am). The solid angle
correction factor is calculated by analysis and MCNP simulation methods. The absorption cor-
rection of air layer on «a particle has been discussed. The source of uncertainty has been ana-
lysed. The results indicate the o detection efficiency of 10 mg/cem’ thickness ZnS (Ag) coat-
ing layer is between 102.4% ~103.1% while the uncertainty is less than 5.44% . In the un-
certain range « detection efficiency of it is considered as 100%. 10 mg/cm’ thickness ZnS

(Ag) coating layer can be used to apply on the inner wall of the small scintillation cell for
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Fig.1 Block diagram of measuring device
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Fig.2 The home-made probe
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Fig.3 Geometry structure of the source and detector
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calculated by analysis and MCNP simulation methods
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F1 10 mg/em’ B ZnS(Ag) RERMIE e,

Table 1 Results of « detection efficiency of 10 mg/cm’ thickness ZnS ( Ag) coating layer(£) measurements

h, =2.5 mm h, =7.0 mm hy =9.0 mm hy =11.0 mm
£ 102.4 103. 1% 102.5% 103.1%
B AN E <5.35% <5.449% <5.32% <5.38%
R2 EEMNTELRHTEERFRR
Table 2 The main uncertainty and the source of uncertainty
s
H h, =2.5 mm hy, =7.0 mm hy =9.0 mm hy, =11.0 mm
PN
GitiRzE 1.29% 1.46% 1.31% 1.25%
SR FEIE 1.41% 1.56% 1.27% 1.54%
AT <5% <5% <5% <5%
B BN E B <5.35% <5.44 <5.32 <5.38
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