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Table 1 Efficiencies on position H,s and H; for several nuclides

1 2% Nuclides fie &= Energy/keV 1 /Ma2s 125 m

2 Am 59.54 35.68 0.00151 0.0538
15Ey 86.545 38.57 0.00264 0.102
19¢d 88.03 38.14 0.00268 0.102
gy 105.305 38.87 0.00300 0.117
TCo 122.06 38.97 0.00313 0.122
Co 136.47 38.27 0.00315 0.121
e 145.44 38.17 0.00314 0.120
¥Ce 165.85 36.67 0.00306 0.112
MHg 279.20 33.96 0.00239 0.0811
1Cr 320.08 33.44 0.00219 0.0732
381 391.69 31.96 0.00192 0.0612
855y 514.01 30.87 0.00160 0.0494
INd 531.02 30.76 0.00157 0.0482
¥Cs 661.66 30.44 0.00136 0.0414
87n 1115.55 29.40 0.00098 0.0288
1258b 427.85 31.31 0.00181 0.0566
152Ey 121.78 30.86 0.00313 0.0966
0Co 1173.23 26.22 0.00095 0.0249
89¢Co 1332.49 25.76 0.00087 0.0225
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Table 2 Relative efficiencies at different distances varying in mm level around position H,
% [y X @ =26 mm [V, SEE0AE ns/m
Nuclides Energy/keV For @ =26 mm planar sources, experimental values
T o/ Tt a4/ T.siTh

2 Am 59.54 0.974 0.943 0.914 0.888 0.867 0.958
155Ey 86.545 0.964 0.922 0.903 0.869 0.840 0.946
155Ey 105.305 0.957 0.914 0.897 0.865 0.836 0.941
Co 122.06 0.959 0.931 0.895 0.867 0.834 0.946
SCo 136.47 0.963 0.925 0.889 0.861 0.833 0.944
141ce 145.44 0.962 0.928 0.897 0.866 0.832 0.947
¥Ce 165.853 0.964 0.928 0.898 0.869 0.838 0.945
Mg 279.2 0.961 0.926 0.897 0.862 0.838 0.945
Cr 320.08 0.962 0.927 0.898 0.865 0.836 0.946
11380 391.68 0.962 0.926 0.898 0.868 0.835 0.946
85qr 514.01 0.964 0.934 0.898 0.869 0.843 0.948
3¢ 661.66 0.965 0.932 0.903 0.868 0.839 0.950
87n 1115.55 0.963 0.930 0.898 0.872 0.839 0.949
2py 121.78 0.977 0.936 0.915 0.901 0.863 0.958
1258b 427.87 0.976 0.934 0.910 0.876 0.841 0.955
Nd 531.016 0.967 0.927 0.911 0.871 0.840 0.950
89¢Co 1173.23 0.974 0.952 0.917 0.896 0.865 0.961
Co 1332.49 0.979 0.949 0.923 0.894 0.867 0.963
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Caculated ratio of efficiencies for disk sources (diameter 2.6 cm, thickness 0.3 cm) to planar sources on position H;
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Fig.2 The fitting curve of relative peak efficiency as varying
distance by mm level around position H; for *’Cs 662 keV.
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Fig.3 Average mass absorption coefficients for different y
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Table 3 The self absorption factors for small disk samples
with thickness of 3 mm

fgft Energy  m EUTSES

/keV Jem*g ! Self absorption factors
59.5412 0.291 0.968

86.545 0.199 0.978

105.305 0.169 0.981

121.7817 0.152 0.983

129.296 0.146 0.984

427.874 0.096 0.989

661.657 0.081 0.991

1173.228 0.060 0.993

1332.49 0.056 0.994
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Table 4 **'Am and '*Eu specific radioactivities (in Bq-g™)
by y spectrometry (GS) and radiochemistry (RC)

Fe GS RC FARF IR ZE

No. Deviation /%
2Ulp

1 730 716 1.9

2 382 384 -0.5

3 795 774 2.7

4 676 668 1.3

5 765 752 1.8
155g,

1 13.6 14.0 -3.1

2 32.8 33.6 -2.5

3 41.5 44.0 -5.7

4 44.1 46.8 -5.7

5 49.5 52.4 -5.6

6 56.9 58.6 -2.9

7 57.9 59.5 -2.6

Average+STD -4.0£1.6
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Analysis for low specific radioactive samples of gram level powder by y spectrometer

ZHANG Jiamei NI Jianzhong HE Xiaobing FAN Jinlong
(Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract In order to determine quickly and conveniently several man-made radionuclides of low-level specific

radioactivity in batch of powder samples, the y spectrometry non-destructive analysis is adopted. Each sample about 1

g in weight was loaded into a custom-made plastic box, forming a small disk of ®26 mmx>3 mm. Sample boxes were

measured in the lower position, about 1 cm from the HPGe detector (referred as Position H;). Without the same solid

standard source for efficiency calibration, so some planar sources (in same diameter) containing many radionuclides

were calibrated by standard ®*Co planar source in position H,s, 25 cm from the detector. Then peak efficiencies for

planar sources on H; were obtained. By increasing distance 1 mm each time around position H;, planar sources were

measured. Fitting the efficiency vs. distance curve, the efficiencies for disk source with thickness of 3 mm were

calculated. Finally specific activities were evaluated including self-absorption correction. The differences of results

between this method and radiochemical analysis are no more than 4% by just comparing two nuclides of some

samples.

Key words Radionuclides, y spectrometry analysis, Total absorption detection efficiency for gamma-ray
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