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Point Source Function to Determine HPGe Detector
v-ray Peak Efficiency for Large Volume Samples

TIAN Zi-ning, ZHANG Yang, JIA Ming-yan, SHEN Mao-quan, LEI Zhen
(Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract: Based on HPGe v spectrometers, the full energy peak efficiencies at different height
sample radius were obtained by the **'Am, "*’Cs, “°Co mixed point sources, and the function
parameters about the full energy peak efficiencies of point sources based on radius and height
were fixed. The 59.54, 661.66, 1 173.2, 1 332.5 keV y-ray’s detection efficiencies of
#75 mmx25 mm sample were obtained, based on integrality radius and height of point sources.
The detection efficiencies integrality by point sources function were consistent with the results
of standard source and LabSOCS in 10%. Therefore, the calibration method of standard source
is feasible. And this method was applied in calculating any shape sample. The integrality sphere
source’s detection efficiency was consistent with the results of LabSOCS in 10%.

Key words: function of point source; full energy efficiencies of sources; full energy efficiencies
of stander sources
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Fig. 1 Efficiency of HPGe y detector to point source
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Table 1 Information of point source

) ) . ANHF 5 BE % WS
(% 3 BE4E ¢/mm 1% %/Bq
(k=2) % H W
#Am 3.0 589.2 2.1 2009.09.11
e 3.0 469.7 2.1 2009.09.11
Oco 3.0 360.1 22 2009.09.11

e E ST BRI R

£2  ¢75 mmx25 mm FREKRER
Table 2 Information

of ¢75 mm X 25 mm standard source

WS AHE L Y%

M#E R W5E/Bq

=R (k=2
#Am 1583 3380 2003.327  5.4%
e 158.4 1164 2003327  4.0%
%Co 158.2 1023 2003327  4.0%
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Table 3 Experiment data of point source efficiencies

FE 10%4(r)

'y 59.54keV  661.66keV  11732keV  1332.5keV
5-0 488 178 114 105
5-1 476 175 114 103
52 437 166 110 99
53 387 153 101 91
5-4 311 134 90 81
5-5 255 119 81 72
10-0 690 225 144 128
10-1 682 220 139 125
10-2 619 206 131 118
10-3 519 185 119 108
10-4 412 159 105 94
10-5 327 137 94 84
15-0 1005 288 177 159
15-1 983 282 174 157
152 902 264 164 147
153 783 237 149 33
15-4 597 198 127 116
15-5 434 165 108 97
20-0 1396 352 210 187
20-1 1371 345 208 186
20-2 1280 326 197 177
20-3 1121 294 179 159
20-4 902 256 159 142
20-5 598 200 128 116
25-0 1833 402 237 209
25-1 1810 397 235 208
252 1698 369 221 196
25-3 1472 331 201 177
25-4 1136 276 170 152
25-5 852 232 146 129
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Table 4 Fitting results of parameters in efficiency function

fit = /keV a a a; n as ag ar ag
59.54 0.569 —1.384 7.736 — — 2.959 —1.399 5.469
661.66 — — — 6.610 0.161 5.678 —1.332 24.09
1173.2 — — — 7.176 0.153 8.410 —2.776 41.61
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Table 5 Result comparison of cylinder model

vyt LabSOCS At} AEDXF
ﬁé%/ 2f .y S N N RS

PG SEME OISR fm%/  LabSOCS
keV

g bl E % W%
59.54 0.086 0.097 0.094 —11 —85
661.66 0.023 0.025 0.023 —8.0 0.0
11732 0015 0014 0014 7.1 7.1
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Table 6 Result comparison of sphere model
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Fig. 4 LabSOCS sphere model geometry and composer
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