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Fig. 1 4=y ionization chamber equipment for activity measurement
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Table 1 The radionuclide calibration factors of the 4myp chamber

¥H FERTRE/ MeV ZUBEE/pA-(3.7x10'BQ) ! | BAREE/%(30) TR R IR
iz 0.0284 3.324 4.5 #E LK1
MIAM 0.0595 4.112 1.8 e E- PR
Lo 0.088  0.0226 1.211 . 4.5 LMRI
Co 0.1237 14.25 2.9 LMKI
s9mTg 0.1405 12.94 3.7 g
Lice 0.145¢  0.0368 8.16 i e KT el
s 0.279 0.074 i4.11 3.0 LMRI
sCr 0.320 1.629 2.5 LMRI
useym 0.392 0.0247 12.63 4.0 =k
3 6.514 21.89 2.5 LMRI
11Cs 0.5¢2 0.0328 22.40 2.0 LMRI, RCC
SMn 0.835 30.77 2.0 RCC
5Zn 1.115  0.511 18.25 2.5 RCC
0 Co 1.253 80.17 1.5 H#l RCC
2Na 1.275 0.511 80.04 1.5 RCC
wy 1.836 0.898 ] 82.23 2.0 LMRI
1380 HIk 13.49 3.0 LMRI
1A B 18.76 2.5 k]
*Fe f - 38.87 2.5 LMRI
'%Ba - 26.29 3.5 RCC
*Se Bk 28.00 3.0 LMRI
MY b i 38.49 4.6 £ 31
181] Hu 18.46 1.2 B
’Eu - 46.89 4.5 RCC
WCs B 59.65 2.0 RCC
*Ra - 59.81 2.0 RCC
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Table 2 Uncertainty for measuring ion current between 1 and 5000 pA
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" —
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e(E)=7.1013+30.687 E—3.437 E* (4)
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Table 3 Check the calculated values against the experimental values c¢f

the calibration factors for some nuclides

]
%iEE/pA-(3.7x107Bg)™! B/ %
Bk FTRER/ MV, (k) ] [wﬂ--m)]

HEE O | ZRECx (oF
13gn 0.292 64,9 %).0.255 (1.85%),0.0247(96.7%) 13.61 13.49 +0.89
BCs 0.585 (15.43%),0.605 (97.6%),0.795 (85.4%)%4104% 59,71 59.65 ~+0.10
Se 0.136 (60.6 %),0.265 (59.4%),0.279 (25.2%)% 9 & 26,91 28.0 —3.9
128pg 0.081 (33.5 %),0.356 (62.1%),0.0316(120%)%10% 26.89 26.29 +2.3
18 Ay 0.072 ¢ 2.8 %),0.412 (95.5%),0.676 (1.06%)% 4 & 19.03 ©18.77 +1.4
135y 0.284 { 6.1 %),0.365 (81.2%),0.637 (7.3%)%10% 18.48 18.46 +0.11
HamTy 0.392 (64.9 %),0.0247(24%) 12.39 12.62 —1.9
100y} 0.052(185.8 %),0.177(22.3%),0.198(35.9% )4 13% 37.32 38.49 -3.0
12 p 0.041( 74.8 %),0.344(26.6%),1.408(20.9%)%41% 47.52 46.89 +1.3
Fe 0.192( 3%),1.099(56.1%),1.29(43.6%)% 5 & 39.01 38.87 +0.37

HE 3 W, HRESREEMRER K% 3.9%50, HEWLE 326 LUN (K G
FE 226 LAPY) , SXBRSCHRL 6 Ta N w2 kA, b SCERD 9 1 M mEZ /D, RiE
XL RE DA . iR dBR iR 5 REHAREE AT RN R RN A EE, —
MBI MELE 326 LAN, MAmEMERE, FEZEHTIRRNGETERET, LEAEK
B (20~320 keV), BB ILEA, MBS LAXED, FHESFIFRENBROK
REJET Moy STELECRI, MATREFAEBKRINIRE . HIE S R LA HER R B RS
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A 4 ny TONIZATION CHAMBER SUBSTANDARD
FOR ACTIVITY MEASUREMENTS

CHEN BAOLIN ZHOU WEIZHONG TAN YONGFKANG
ZHU LIMING TANG FANGDONRG
(Shanghai Institute of Metrology)
ABETRACT

The structure and performance of the 4wy ionization chamber substandard
established are described. The necessiiy of selecting source vials in accordance with
wall absorpiion fractions using a '*°I needle source which is wused as asensitive
probe is stated. The chamber is calibrated with 26 radionuclides. The
overall uncertainties (3 o) of calibration factors are in range of 1.2—4.6%.
A efficiency curve of the chamber is derived and it can be used to predict the
calibration factors of those radionuclides for which the chamber isn’t calibrated.

Key words 4wy ionization chamber, Substandard, Performance and calibra-
tion, Efficiency curve, y-Ray emitting nuclides.



