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As part of the research aimed at developing a detector to easily perform in-situ gamma-ray
spectrometry, the applicability of a Srl2(Eu) scintillation detector to in-situ gamma-ray
spectrometry was investigated. In this study, the characteristics of the SrI2(Eu) detector were
evaluated for in-situ gamma-ray spectrometry. Intercomparison measurements of in-situ
gamma-ray spectrometry using the SrIz(Eu) detector and Ge semiconductor detectors were
conducted, and the applicability of the SrI2(Eu) detector was examined.

To characterize the SrI2(Eu) detector, the peak efficiency of the SrI2(Eu) detector was
measured with respect to the change of incident gamma-ray energy. The angular dependence of
the peak efficiency of the SrIz(Eu) detector was also measured.

As the result of the intercomparison measurement of in-situ gamma-ray spectrometry, the
radionuclides quantified by Ge detectors were Cs-134, Cs-137, Pb-214, Bi-214, T1-208, Ac-228
and K-40. On the other hand, those by Srl2(Eu) detector were only Cs-137 and K-40 which had
relatively high radioactive intensity. The deposition density of Cs-137 and the concentration of
K-40 in soil measured by the Srl2(Eu) detector showed relatively good agreements with those by
Ge detectors. From these results, it was suggested that the in-situ measurement using a
SrI2(Eu) detector was available for radionuclides which had high radioactive intensity and
whose gamma-ray peaks were not interfered by those of other radionuclides in gamma-ray
spectrum.

During an accident at nuclear power plant, various radionuclides are released into the
environment, but radionuclides with short half-life decayed and radionuclides with long
half-life only exist at mid-to-long term environmental monitoring situations, when in-situ

gamma-ray spectrometry using a Srl2(Eu) detector is applicable.
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Table 2 Results of intercomparison using a Srls(Eu) detector.

Surface deposition Concentration  Air dose rate by the Air dose rate by the conventional
density of Cs-137 on soil  of K-40in soil  G(E) function method  Nal(Tl) scintillation survey meter
[Bgm-?] [Bg gl [uSvhl] [uSvh]
2.67x104 1.00x 100 0.200x0.005 0.190x=0.007

Table 3 Results of intercomparison using Ge detectors.

Radionuclide Mean Std. Devi. Coeff. Vari.  Number 7 Min. Max.
[Bgm2] [Bgm-?] % [Bgm?]  [Bgm?]
or[Bgg!]l or[Bgg!l] or [Bggl] or[Bqggl]

Cs-137 2.33x10% 4,12 %103 17.7 7 1.93x 104 2.97 x10*
K-40 8.80x101 6.07 x 102 6.90 7 7.97x101 951x101

32 BREBEBE=4Y UJIZHEITS Sri(Eu)iRHEEROERICHFR D RE
AR LY | Srl, (Bu) HERIE, FEHIZEE LSBHINBNARE T, 2> USB ZETOBELEAINMD I
THEIZEHATE 5708, Ge Mg L IR L TRV OB ES TH 5D, —7F7. Srlz(Ew) Mg
L Ge MHERZ AWz in—situ W< AR7 ha A N OFAEKEREROFE R, Ge MHZRT
R EN7- Cs-137, K-40, Cs—134, T1-208, Ac—-228, Pb-214, Bi-214 ® 9 &, Srl,(Eu) faHizs
TER SN G ERRE T, O RETRE 23 LEIE TR Cs—137 & K40 DA TH - 7=,
JR A IR EITE O R OBEE TIX, xRNSR ST U~ BT < BRART K
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