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Sensitivity Curve Measurement and Application
of Radioactivity Meter

YAO Shun-he', WANG Jian-qing', LI Jing-xiu*, GUO Xiao-qing', YAO Yan-ling'
(1. China Institute of Atomic Energy, P.O. Box 275-20, Beijing 102413, China;
2. Beijing Tongxiang High-Tech Development Co. LTD. , Beijing 100085, China)

Abstract: The paper describes the sensitivity curve measurements and applications for
radioactivity meter. The energy-dependent sensitivity curve is established with the ac-
tivity of standard sources and their corresponding current by constructing functions sub-
section. Thus the current-activity ratio is acquired from the sensitivity curve and the cal-
ibration of radioactivity meter is solved satisfactorily.

Key words: HD-175 radioactivity meter; current-activity ratio; sensitivity curve

47‘(7 [}
A Y b
b o
b
o ’ b
. 1 o
b o
R b=l HD-175
Arata Suzuki [ . HD-175
:2006-03-09; :2006-06-30

(1981—), ,



481
0 : 60(ZO
. \ 1173.2  1332.5keV v .
. Y , . S(E)
, E,.P,=100% Y
o Co o
1.3
1 [2] X
1.1 _ Iy
Fy _AX (3)
Y X ’ ’
FX9
. , y o (. (2)
’ Fy = Fug, > S(E)Y, (4)
; ; Y i=1
7FG‘]CU 6OC‘/O o
’ . S(E)D, (4)
. X Fx
Ax; m Y s e
E,’(].Zlazﬁ'"vm)§ Y
Yj;'Q
se(E)) E; Y 2.1
Y s o
. HPGe y .
JE(E) Y GB/T 10256—1997
. Ay X <0.1% ; 47~y
I AxX (PPC)-y
I = 23 Ay, %e(Ej)S(E)E] (1) ; BIPM
€0 7= s ( (16.5=+0.3) mm,
&0 (0.6+0.1) mm) ,
e 1 re (k) (3.640.2) g .
Y ,  E(E) : 1997
o 134CS .
1.2 (JARD
X9 1 226Ra
E, Y , 3.7 X
10° B ’
d X 2.2
3.7X10" Bq *Co
1 2003 2004
X .
HD-175
S(E) \ (1)
(E)E(E)E P )
S(E) = SLOe Rl

E(E1 )Y]E(E[ >E1 +€(E2) ng(Ez )EZ
(2)



482 41

1 HD-175 (No. 1)
Table 1 Current-activity ratio of HD-175 radioactivity meter(No. 1)

Ax/kBq Ix/pA Fxo/(pA« MBq™h)
22Na P 2003-07-04 378. 4 6.065 16. 027
% Mn P 2003-07-04 402.0 2.577 6.392
135 Ba 2003-07-04 445. 7 4.502 10. 101
2 Am P 2003-07-04 787.0 1.502 1. 909
B1Cs 2003-07-04 464. 2 2.318 4. 994
60Co P 2003-07-04 805.5 13.811 17. 146
sy b 2004-03-04 470. 7 8. 266 17.563
1B1Cs ® 2003-07-04 471.7 5.918 12. 547
12Ey & 2003-07-04 1 448.5 18.522 12.787
1257 O 2004-04-07 1160.8 4. 871 4.196
157 Cs » 2004-04-19 3 850.7 18.593 4. 829
60Co » 2004-04-19 1910.3 32.756 17,147
88y 9 2004-04-19 1139.2 19. 649 17.248
51Co » 2004-04-19 2 009.9 5.613 2.792
159 Ce » 2004-04-19 1177.9 7.554 6.413
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Fig. 1 Energy-dependent sensitivity curve S(E)
’ 2
F F
’ X X Y 200 keV
o ) y
7 X » Fx X
’ ’ o Y 44 keV ’
b o y
’
’ b
° b o
3.2
2 S(E)
1 12
SCE) e ‘FX
° o
Fx o

100%



) 0. 307;

4 483
2
Table 2 Comparison of current-activity ratios for measured and calculated values from sensitivity curve
/(pA + MBq~ 1)
Ax/kBq Ix/pA
Fxo Fyx /%
125] 1160.8 4.870 9 4.196 4.076 2.8
241 Am 787.0 1.502 1 1. 909 1. 857 2.7
Co 2 009.9 5.612 4 2.792 2.836 1.5
133 Ba 445.7 4.502 0 10. 101 9.903 2.0
139 Ce 1177.9 7.554 1 6.413 6.413 0
137 Cs 3 850.7 18.593 1 4.829 4. 917 1.8
131Cs 471.7 5.919 3 12. 547 12.428 0.9
% Mn 402.0 2.569 7 6.392 6.402 0.1
12Eu 1448.5 18.521 7 12.787 12. 854 0.5
?2Na 378.4 6.064 6 16. 027 16.507 —2.9
5 Co 1910.3 32.755 7 17.147 17.132 0.1
88y 1139.2 19.648 8 17. 248 17.463 —1.2
4 175 keV s
12 s 0.157 2, s
HD-175 s *Co (1 252.9 keV)
s 0.5,2 000 keV
. v X 0. 681 6,
Y 2000 - 3) %
, s ’ 7
12 0.1% °
o 2 000 keV
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