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Research for Output Performance of the ¥ Kr Thickness Gauge Source
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Abstract: In the ordinary way, the output performance of ¥Kr radioactive source
depends on activity, ¥ Kr radioactive sources with equal activity have similar output
performance. But the output performance of ¥ Kr thickness gauge source on the market
is inconsistent while the sources have the same size and activity, and this may be related
to the preparation process of * Kr radioactive source by different suppliers. Further-
more, preparation process that shell material, active region and feed gas should be con-
sidered. ® Kr radioactive source with equal activity (7.4 GBq) were prepared by differ-
ent shell material, active region and feed gas with different abundances. The output
voltage of these ¥ Kr radioactive sources were measured by ¥ Kr g output voltage device
developed by HTA Co., Ltd. The results show that * Kr radioactive source prepared by
titanium shell has lager output voltage than stainless shell, ¥ Kr radioactive source
prepared by small activity region has a little bit lager output voltage than big activity
region, and output voltage of ¥ Kr radioactive source prepared by more abundant feed
gas is slightly lager than less abundant feed gas. This because that ¥ Kr radioactive
source prepared by titanium shell, small activity region and lager abundant feed gas has

less absorption of beta rays than that prepared by stainless shell, big activity region and
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less abundant feed gas. This can guidance on of preparation for ¥ Kr thickness gauge

source based on B output efficiency.
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I 50 F B FUR R, T B S 74. 74 kPa,
I BT 78 149. 4 kPas £ 78 20 % 3 R A
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Table 1 Actual inflation pressure and activity

e 5 T I3 Ui Fe 4 H 2 Al JEORHR F bR 7S 7 /kPa SR #EAE E/GBq
KR-0001 AW 1 5% 75.2 7. 44
KR-0002 ENE I 5% 150. 1 7.43
KR-0003 ik T 5% 75.2 7. 44
KR-0004 £k | 5% 150. 1 7.43
KR-0005 N 1 20% 18.7 7.41
KR-0006 NG| I] 20% 37.3 7.39
KR-0007 £k 1 20% 18.7 7.41
KR-0008 £k Il 20% 37.3 7.39
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Fig.2 Schematic diagram

for * Kr B output voltage device
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Table 2 Counts per second

for Nal v energy spectrometer

5 —1e

sy TR /s
(43 1 GBq) /s~

KR-0001 2 285.844. 2 307. 23
KR-0002 2 282.044.6 307. 13
KR-0003 2 283.243.5 306. 88
KR-0004 2 283.3+3.4 307. 31
KR-0005 2 286.644. 1 308. 58
KR-0006 2 278.743.6 308. 35
KR-0007 2 282.943.2 308. 08
KR-0008 2 277.844.0 308. 23
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Table 3 Output voltage

of ¥ Kr thickness gauge source

WTe s s/ V H—fefE (1 GBg)/V
KR-0001 7.25 0.97
KR-0002 7.43 1.00
KR-0003 10. 27 1.38
KR-0004 10. 94 1.47
KR-0005 7.91 1.07
KR-0006 8.16 1.10
KR-0007 11. 22 1.51
KR-0008 11.71 1.58
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Fig.3 Schematic of * Kr radioactive source filled

with different abundance of feed gas
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filled with different active region
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