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Table 1 Theoretical gamma ray exposure rates 1 m above a infinite soil medium plane with
evenly distributed natural gamma ray emitters

A EE/pR-h?
By pHETESR IAEA(1976)No174 IAEA(1989)No309
1%K 1.50 1.50
1(ppm)eU 0.60 0.65
1(ppm)eTh 0.30 0.29

EERARXPREGRAAY, FERAH AL, XHE 1 R=2.568X10"*A-S-kg"!,1 ppm=10"%,
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De=Kx ' Qx+ Ky Qut+ K1 Qr (1)
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LR 6 AP BT =B, DU RFE A R AT % LAk A A& ORE R 10 AN Y BRI
BAE, XMKRH7mHEASNBEMRSREAPHMRE AP-U, #17 T RGN E, UEERHY
¥, 7E 196 M AP, BRERLA % K MR A0, FEBLRY P93 133 N A RIS 09 T = KRl
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B, EH En=40 keV, Epn=3.0 MeV,
2.3 BTHZRAEBNRENE
WHENAREFERHTEBNBFHREREMSEREEHE HGL-1 R4, MW FEH
NERHR ) FT-620 B3FEE v BE BRI & — &, XEEEEF R AR BTSN
EIE,
11992 4F 11 A B WAL F 48 R B 18 28 Ml v, 3 FT-620 #1 SG-102 &—6,
1 15 MR A BT TR E .

3 #iRASENEEE
3.1 HRRBLEROLEE
M 15 MEAMW RS R (R 2 )WL, ARAXHWFENZRL S ERENSHBIES, 4
REA—H, HWARa AERENFEREE HGL-1 I H SRS ERHEMN FICS R4 K
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Table 2 Data of dose rate measurement on a calibration pad

FIRENEH/10 %Gy -h!

BHRRE HCL-1 FT-620 SG-102 FICS =@/ 3k FICS-G(E)#:
UY-1 146.6 147.6 144.1 169.4 144.1
UY-2 16.84 15.60 15.91 18.18 16.26
AP-U 12.75 12.91 12.32 14.12 12.88
TY-1 114.5 113.7 112.3 133.6 112.3
TY-2 17.91 16.13 16.85 19.03 16.86
AP-T 13.52 13.44 12.48 15.03 13.16
MY-1 117.2 115.7 115.5 136.2 114.6
MY-2 13.05 11.66 11.25 12.47 12.37
AP-P 20.45 19.89 19.73 21.93 20.4Q
KY-1 10.64 9.57 9.15 9.12 10.08
KY-2 10.20 10.06 8.83 8.72 10.00
AP-K 8.93 8.54 7.45 7.14 8.55
BY-1 3.99 3.50 2.98 2.82 3.93
BY-2 3.34 3.06 2.17 2.85 3.29
AP-B 2.75 1.80 0.95 1.62 1.82
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Fig.1 The relationship between the exposure dose-rates ob-
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Fig.2 The comparison of ¥ exposure rate spectrum from poini sonce, body sourcs and environment
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Table 3 Comparison of calibration by source with pads

BE BEE/m W EH/nGy-h! B i fH/nGy-h! 3NN
226Ra 7.5 126.6 135.4 Dr,=1.06Dg+2.9
4.0 454.2 490.4
2.8 948.3 1011.0
%Co 7.5 1021.0 1018.0 Dc,=1.01Dg-22.3
5.3 2070.8 2068.6
3.4 5046.2 5093.4
137Cs-1 7.5 1719.8 1738.3 Dc1=0.97D, +82.3
5.8 2950.8 2953.1
4.5 5049.7 4965.7
137Cs-2 4.5 28.6 31.6 Dc.2=1.04Dg+5.2
1.8 186.1 202.2
1.0 633.5 660.1
AP-U 128.8 141.2 Dn=1.13Dg-9.3
AP-M 204.0 219.3
AP-T 131.6 150.3
AP-K 85.9 71.4
AP-B 18.2 16.2
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Table 4 Data of in-situ measurement

- B B AR BHEITEE/nGy-h~!

- Dy/nGy+h~? Dn Dra Dz Do Dees
D1-1 75.3 73.7 80.9 81.0 51.9 153.1
DI1-2 75.8 73.9 81.0 81.1 52.0 153.2
D1-3 77.0 79.2 86.0 85.9 56.8 157.8
D1-4 66.0 66.1 73.8 74.0 45.1 146.6
D2-1 64.7 63.1 70.9 71.2 42.4 144.0
D2-2 62.1 62.3 70.1 70.5 41.7 143.2
D3-1 56.4 55.6 63.9 64.4 35.7 137.5
D3-2 55.4 54.0 62.4 63.0 34.3 136.3
D1 52.7 55.7 64.0 54.5 35.8 137.7
D2 51.9 54.8 62 i 63.7 35.0 137.0
D3 51.6 54.2 €2.7 62.3 34.6 136.6
™ 53.6 85.5 62.7 64.3 35.6 137.5
D5 56.1 57.2 65.3 65.9 37.1 139.0
D21 56.5 58.0 66.1 66.6 37.8 139.7
D22 59.8 59.8 67.8 68.2 39.4 141.2
D23 57.7 57.9 66.0 66.5 37.7 139.6
jc1 412.1 423.9 409.5 400.7 364.7 452.0
Jc2 405.4 423.0 408.7 399.8 363.9 451.2
bx1 52.6 56.5 64.7 65.2 36.5 138.4
bx2 44.8 47.2 56.0 56.7 28.2 130.5
bx3 63.8 67.7 75.2 75.5 46.5 148.0
i D 1.0 1.02 % 1.14+ 1.15+ 0.69 + 2.29+
W% D, 0.03 0.07 0.08 0.07 0.45
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A RESEARCH ON CALIBRATING ENVIROMENTAL
RADIOMETER THROUGH STANDARD MODEL

LI CHAODONG MAO LIZHAU HUANG QINGBO
( Survey Dose Station for Radiometric of Nuclear Industry, Shijiazhuang, 050002)

ABSTRACT

The paper presents experimental research for possibility of calibrating environmental ra-
diometer using the existing models of mineral prospecting. The measurement results obtained
from different kinds of radiometers at the 15 models has slight difference from each other 2% —
3% . The spectrum range obtained from these models is larger than that from the point source. It
is dominated by the scattered energy under 600 keV and much similar to the environmental
spectrum. From the formulas derived from the 15 models and practice measurement at a typical
site, it is concluded that to calibrate environmental radiometer using these models is possible and
economical.

Key words Standard model Scintillation detector Y ray expoure rate



