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Table 1 Component’s size, density and content of element

p B2 H T EBUR T L
JZIX Layer HiE P K £F§~ 3 Co):l}csii:fnjtz eijmnt or
- Y Diameter /mm  Thickness /mm  Length /mm  Density /gecm” . .
atomic ratio
*He 11414 He-3 tube 50 1000 6.653x10™ He 1
& )i Polyethylene 86.5 16.75 1016.75 0.92 H:C 21
F 3L A Apertured Cd 88.5 1 1000 8.64 cd 1
S8 )7 Polyethylene 237 73.25 1240 0.92 H:C 21
B HT K} Stainless steel shell  238.6 0.8 1241.6 7.86 Fe 1

T A A AFTAL, REALTERUY 1 em?, LA 5 AN A TR 32%.

Notes: The hole area is 1 cm? on a thin cadmium shell which is uniformly perforated. The holes’ total area is 32% of the surface area

of the cadmium absorber.
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Fig.2 Structure of the detector and the irradiation fashion
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Table 2 Comparison between calculated result and
literature result

R(D(En) Jem? AAXT w2
Ey ORGSR ESSI T Relative
MeV Literature Calculated result de\gatlon
result 1%
1X107  0.80240.009 0.820823+0.0092 2.3
1X10°  1.63340.023 1.5547940.0069 -4.7
1X10°  2.04540.031 2.04889+0.0061 -0.19
1X10*  2.28540.028 2.28063 +0.0059 0.44
1X10°  2.38940.036 2.35663+0.0059 1.4
1X10%  2.37140.030 2.36545+0.0060 0.23
1X10"  2.41840.031 2.43258+0.0059 -0.6
0.3 2.534+0.054 2.46421+0.0059 2.8
2 1.556+0.035 1.5240440.0076 2.1
20 0.19740.009 0.196143+0.0148 0.44
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(literature result— calculation result)/ literature result
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Table 3 Comparison between calculated result and
experimental result

VAR K AH

Calculated Experiment-

R i 22

B .
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result al result deviation /%"

& YR

J¥  Sensitivity

of neutron 42.8 54.6 -21.6
dose equivalent

/(s /uSveh™)

* GFSHE—SC8RfED /iRl

(Calculated result—experimental result)/experimental result
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Calculation and experimental validation of neutron response for a high sensitivity

environmental neutron dose equivalent meter

WEI Yingguang1 LIU Senlin®> SUN Lifeng3 WANG Yanfeng1
1(96411 Unit of PLA, Baoji 721006, China)
2(China Institute of Atomic Energy, Beijing 102413, China)
3(Shaanxi Normal University, Xi’an 710062, China)

Abstract The energy response of a high sensitivity environmental neutron dose equivalent meter is calculated by
MCNP4c code. The calculated response curve agrees with # "(10) curve in ICRP 74 report in interesting neutron
energy regions. By comparison between the experimental results and the calculated values, the relative deviation is
-21.6%. Experiments show that MCNP4C code can be applied to calculate neutron response for the high sensitivity
environmental neutron dose equivalent meter, and it can also raise the work efficiency and help to analyze the
experimental results.

Key words Environmental neutron, High sensitivity, Dose equivalent meter, Response curve, Experimental
validation
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