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The Specific Activity Measurement of ~“Ba Solution by 4znf-y

Coincidence Counting Method and 4ny Counting Method

MENG Lingze'?, TIAN Yehui'?, ZHU Baoji'?, XIA Wen'”
(1. China Institute of Atomic Energy, Beijing 102413, China,
2. National Key Laboratory for Metrology and Calibration Techniques, Beijing 102413, China)

Abstract: ’Ba is an EC-decay y-ray source nuclide, which is often used in the calibration of HPGe-
v spectrometer. With the rapid increase in demand for radioactive activity measurement in recent
years, it is necessary to establish a fast and accurate "’Ba activity measurement method. Using
4nB(PC)-y(Nal) coincidence activity standard measurement device, 4my well-type Nal activity
measurement device and 4my high pressure ionization chamber, the "Ba activity measurement
method was studied to confirm whether the 4y activity measurement device, which is calibrated

passively by MC simulation, can be used to measure the specific activity of *Ba solution. The
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specific activity of

Ba solution was measured by the 4mf-y coincidence activity standard
measurement device, and the reference value obtained was 614.0 kBg/g, with a relative expanded
uncertainty (k=2) of 1.5%. Based on MC simulation, the detection efficiency of Ba point source by
4my well-type Nal activity measurement device is 98.5%, and the measured value of specific activity

of '**Ba solution was 606.1 kBg/g, with a relative expanded uncertainty (A=2) of 0.93%. Based on

the standard values from the NPL, the specific activity verified value of '*Ba solution given by a 4my
high-pressure ionization chamber was 611.0 kBq/g, with a relative expanded uncertainty (k=2) of
1.3%. The |E,| of the measured value and the verified value are 0.73 and 0.25 respectively, both of
which are less than 1. It can be considered that the results of all three measurement methods were
consistent within the uncertainty range. Therefore, it is feasible and reliable to get the specific
activity value of *’Ba solution by using the passive efficiency calibration based on MC simulation
combine with the 4y well-type Nal activity measurement device, which can avoid the complicated

process of film sources preparation and efficiency data extrapolation which are necessary for the
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4nB-y coincidence activity standard measurement device.

Key words: *Ba; radioactivity absolute measurement; 47p-y coincidence; well-type Nal
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Fig.1 The block diagram of the 4ap-y coincidence activity standard measurement device
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Table 1 The results of specific activity measurement of

'3Ba standard solution by 4np-y coincidence method

VS BORFE/mg  HIEE(Bqg ) AR ZE%
1 10.08 613.2 -0.13
2 8.94 616.8 0.45
3 6.35 616.5 0.41
4 11.38 609.5 -0.73
5 10.46 616.6 0.42
6 11.23 609.8 —0.69
7 10.82 612.0 -0.34
8 9.65 616.7 0.43
9 11.44 619.6 0.90
10 10.54 609.7 -0.71

FHIE / 614.0 /
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Table 2 The uncertainty evaluation of specific activity
measurement results of *’Ba solution by 4np-y

coincidence method
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Table 4 The uncertainty evaluation of specific activity

measurement results of '*Ba solution by 4my

counting method
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