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A new method to improve the accuracy of radioactivity of sample

ZHONG Wan-Bing » XU Jia-Yun, BAI Li-Xin
(College of Physics, Sichuan University, Chengdu 610065, China)

Abstract: Detection efficiency of gamma rays is an important factor to affect the measurement accuracy of

radioactivity. There are two methods to acquire detection efficiency currently, the standard sample meth-

od and Monte Carlo method. Both methods have their own problems which would result in system error

of detection efficiency. A new method based on the above two methods is proposed. In this method, the

detection efficiency ratio of the tested sample to the standard sample was calculated through Monte Carlo

method, multiplied by the detection efficiency of the standard sample obtained from the experiment, then

the detection efficiency of sample tested is acquired. The correctness of the new method was verified by

Monte Carlo software and proved that this new method could avoid the system errors from the standard

sample method entirely and Monte Carlo method in most cases.
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Fig. 1 System of detector and sample (unit: mm)
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F1 AERHRNSEXTREEFEmM 238.6 keV v FHEHERMER LLE (LLE 1 FNELE 2 5 A FRAERFE R SHNRF
mls 22 MERMENZLE)
Tab. 1 Detection efficiency and their ratios for detectors of different sizes to y ray with energy of 238. 6 keV (ratio 1 and ra-

tio 2 are the ratios of detection efficiency of standard sample to sample 1# and sample 2 # , respectively)

%ﬂﬂ%’%ﬁf /Ji'ﬂ;jcd\ ﬁc?{fﬁﬁ: ?%igﬂﬂd;i.% 14 Hofi 1 ?#igﬂﬂ*f% 24 Hofi 2
kT CEEE ) /cm BEMRCE/ % PR/ % B R/ %

e AsAY, 2. 88 2. 87 2.22 1. 29 3.63 0.791

3.04 3.17 2. 44 1. 30 4,00 0.793

3.16 3.39 2.61 1. 30 4.29 0. 790

3.24 3.55 2.73 1. 30 4.48 0. 792

3.32 3.70 2. 84 1. 30 1.68 0.791

AR, 6.6 3.17 2. 44 1. 30 1,01 0. 792

6.7 3.28 2.52 1. 30 1.14 0. 791

6.8 3.39 2.61 1. 30 1. 29 0.791

6.9 3.51 2.70 1. 30 4. 44 0.791

7.0 3.63 2.79 1. 30 4. 60 0.791

F2 FARRTRMUSFNRBEEHER 1L 2 keV v SIERRNZER LB (LLE | FILLE 2 45 3 hRER RS FUE
a1 =70 22 MBI RN Z L)
Tab. 2 Detection efficiency and their ratios for detectors of different sizes to y ray with energy of 911. 2 keV (ratio 1 and ra-

tio 2 are the ratios of detection efficiency of standard sample to sample 1# and sample 24 , respectively)

%ﬂﬂ%’%ﬁf /Rﬂjtd\ ﬁc?{fﬁﬁ: ?%igﬂﬂd;i.% 14 Wi 1 ?#iﬂﬂﬁ%% 24 Hefi 2
kT CEREE ) /cm Bk R/ % MR/ % B R/ %

AR, 2. 88 1. 088 0. 917 1.186 1. 342 0. 811

3.04 1. 241 1.044 1. 189 1. 530 0.811

3.16 1. 360 1. 143 1. 199 1. 672 0.813

3. 24 1. 442 1.211 1. 191 1.772 0.814

3.32 1. 524 1. 279 1.192 1. 874 0.813

5 REARAY, 6.6 1.195 1. 005 1. 189 1. 467 0.815

6.7 1. 240 1. 043 1.189 1.525 0.813

6.8 1. 291 1. 085 1. 190 1. 587 0.813

6.9 1. 339 1. 126 1. 189 1. 649 0.812

7.0 1. 391 1.170 1. 189 1.716 0.811

F3 AERTHRMZFEIRE FHER 1764, 5 keV v SRR R K ELE (ELE | FILLE 2 K BIAMREE RS FFRE
ma 17022 RN ERNZLE)
Tab. 3 Detection efficiency and their ratios for detectors of different sizes to y ray with energy of 1764. 5 keV (ratio 1 and

ratio 2 are the ratios of detection efficiency of standard sample to sample 1% and sample 2# , respectively)

R 2% R ~F J\'ﬂ“j(/l\ ARERE & REMIRE S, 15 W 1 REMFES, 2% WA 2
AT =0 CERESE ) /cm B/ % BRI/ % BRI/ %

I 2,88 0. 691 0. 606 114 0. 841 0.822

3. 04 0.797 0. 699 1.14 0. 970 0.822

3.16 0. 881 0.773 114 1.07 0.823

3.24 0.937 0.821 1.14 1.14 0.822

3.32 0. 997 0.872 114 1.21 0. 824

AL 6.6 0.816 0.716 1. 14 0.993 0.822

6.7 0. 849 0. 744 1.14 1.03 0.823

6.8 0. 881 0.773 1.14 1.07 0.822

6.9 0.914 0. 801 114 L1 0. 820

F 1M RFW, YEaiEHENS BN NEER 2.5 g/em® FRIAE S 1 £ BRI RCE M
2. 88 conZF AL 3. 32 cm, XV BN 1. 3 g/cm’ R 2. 229754k 3 2. 84 % R B EE R 1.3 g/em® {H
WERE T AU RN 2. 87 Y AR4LE] 3. 7090 s Wix;  BEREE HUERRERE 75 Y B RRIEE 2 # A9 R
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