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Table 1 Average detection efficiency and its standard deviation of full energy peaks of y- rays from five measurements of

152Eu standard point source
E, IkeV FHH R 0% MKy, 1% Defﬁffige AR *
Energy of y rays Average count rate Emission rate K Efficiency fitted
. efficiency

121.8 14.7435+1.7 28.0 1.455E-3 1.4474E-3
244.7 2.7798+0.31 7.4 1.038E-3 1.0380E-3
3443 7.5770+0.15 262 7.992E4 8.0562E-4
411.1 0.5568+0.53 220 6.994E-4 7.0162E4
4440 0.72696+0.43 3.04 6.609E-4 6.6077E-4
564.0 0.096748+4.4 049 5.457E-4 5.5010E4
586.3 0.089703+1.6 0.452 5.485E-4 5.340E4
778.9 1.9656440.12 127 4.277E-4 4.3411E4
964.1 1.88810+0.63 1423 3.667E4 3.7209E-4
1085.9 1.2082410.24 9.56 3.493E4 3.4046E-4
1089.7 0.20754+1.2 1.68 3.414E4 3.396E4
1112.1 1.60418+0.21 13.35 3.321E4 3.340E4
1299.1 0.16904+0.68 1.60 2.920E4 2.9472E-4
1408.0 2.04692+0.19 20.57 2.750E-4 2.7440E-4

JRBE=38 cm, PRHETRATIERE: 36185 Bq, 2%At[A]: 2003.8.1

Distance of source = 38 cm, activity of standard source = 36185 Bq, reference time: 2003.8.1

* 4R 5 B 6 WA RIIE BBATT B

*; The Efficiency fitted was computing results from the polynomial fitted with 5 powers by iterating of 6 times.
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Fig.1 Flow chart of processing data used for fitting and iterating program
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Table 2 Calculated ratio, r, and activity A{Bq) in different
conditions of fitting power p=3~ 6, and iterating time n=1~ 6

and 20
Power n  ratio/10? r10°* Ai/Bq
1/ 8.6427 86000
2 09249 8.5556 85920
3 059699 8.5034 85869
3 4 0.38594 8.4714 85836
5 024951 8.4515 85815
6 0.16131 8.4389 85801
20 0.0035967 8.4166 85775
1/ 6.0293 84188
2 0.2689%4 6.0391 84211
3 019297 6.0466 84227
4 4 0.13846 6.0523 84239
5 0.099343 6.0564 84247
6 007128 6.0595 84253
20 0.00068328 6.0674 84268
1/ 5.9049 84434
2 0.10357 5.9027 84425
3 0.075653 5.9012 84418
5 4 0.055261 5.9001 84414
5 0.04365 5.8993 84410
6 0.029484 5.8987 84408
20 0.0036287 5.8972 84401
1/ 8.8453 81657
2 85353 7.6066 82360
3 63107 . 6.8554 82883
6 4 46682 6.421 83272
5 34544 6.18 83560
6 25568 6.0509 83775
20 3.8196 5.9328 84379
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£3 Eu f0'®vb RiEH S MBTRL 6 KERBRT
[ HEEER
86000 " ea, . Table 3 Result of efficiencies fitted in condition of
8 power=5 and n=6 for point sources of “’Eu and '®*Yb
=87 85000 C=3; D=4', E=5; F=6
H 84000 b R t BX i g!ﬂ ﬁ%{% © HEME cend
o . etermmmg . .
S »7 s C Nuclides Energy /keV . Computing efficiency
s bl —e-D efficiency
z 8000t ¥ e
g —-F 1218 0.001455 0.0014474
= 82000 | / .
3 v 2447  0.001038 0.001038
sto00 L— e 3443 0.0007992 0.0008056
Number of times the cycling 411.1 0.0006994 0.0007016
4440  0.0006609 0.0006608
B2 “HEFWABRABNSEERRE" BEARMER% 564.0 0.0005457 0.0005501
p BERKE n L EWME
. .. , 5863  0.000549 0.000534
Fig2 Visual picture of total activity calculated as function Eu-152
of fitting power p and iterating time n 778.9 0.0004277 0.0004341
by harmonizing efficiency method 964.1  0.0003667  0.0003721
10859  0.0003493 0.0003405
5) ZEBMEEE TASHE, A 2 FHEH 10897  0.0003414 0.0003396
BT 3 BRI, BREERHE, 11121 0.000332 0.000334
F3IFIHT power=5, n=6 ER TFHREGER, 1299.1  0.000292 0.0002947
HePa1E Py MR RER, B3 2% THBANK 14080  0.000275 0.0002744
i 1
iﬂ% ﬁsgiﬂf;ﬁﬂiﬁi ,]w:*?{f E;ﬁﬁ&m; 13052 0.0014251 0.0014253
= Y = 0
- power=> AT L Y 17721 0.0012641 0.0012645
WHH, Yb-169 19796  0.001189 0.00119
In(¢)=-0.017171(In(E ))5 +0.4627(In(E))* - 261.08 0.0009915 0.0009917
4.8246(In(E))® + 23.994(In(E))? — 30774 0.000878 0.0008781

56.1661In(E) +41.92
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Tabled4 Characteristic peaks of y- rays from detection
efficiency fitted by just **Eu

feg HHME send
Energy /keV Computing efficiency
130.52 0.001432

177.21 0.001265

197.96 0.0011884

261.08 0.00098892

307.74 0.00087574
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£5 EXREMLXWELR SEIE: 2003 £7 A 13 B 00:00:00)
Table 5 Intercomparsion of sources '”Yb from participant labs (Reference time: 13 July 2003, 00:00:00)

ZRERDB VIR EREER ERENNE PR T RMREER

Lab. code Results by y spectrometer /Bq-mg’ Lab. code Results by 4nB-y coincidence method /Bq-mg’!
A 3390.6 +71(30) A 3390 +4130)
ng)@é!ﬁi Our 3250 +98(30) B 3190 +51(30)
C 3340 *+194(--) C 3410 -

D 3380 -

E 3190 +109(30)

T PHE FEFHE

Average of 3310 +233 (30) Average  of 3330 298 (30)
method method

BOF B 5760612 Go

Average
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An application of harmonizing efficiency method in an intercomparison

on measuring activity of Yb-169

SU Qiong WANG Lan CHENG Jianping
(Institute of Nuclear Technology, Department of Engineering Physics, Tsinghua University, Beijing 100084)

Abstract In this paper, the methods used for processing activity data of radionuclides of short life are presented. A
concept of harmonizing efficiency method was employed to improve veracity of efficiency scale in energy range of
interest, using the products between efficiencies and activity, i. . £(E,;)xA, of the source being measured, and more
satisfying intercomparison result was obtained.

Key words Intercomparison, Yb-169, Harmonizing efficiency method, Methods of processing data
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