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Fig.1 The principle of explosive inspection system.
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Fig.2 Leaked neutron (a) and gamma (b) spectra from different shielding materials to the source neutrons.
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Table 1 Shielding neutron parameter of iron and copper.

A 10cmFe % 15cmCu

Bowra# BFRFETE RRAK

M /%107 em™ B /<107 em? /%
Materials  Source neutron Neutron fluence Shielding
fluence of shielding coefficient
10cmFe  1.09 1.63 149
t5cmFe  1.09 0.549 5.04
l0emCu 109 1.27 11.6
15cmCu 109 0.375 3.4
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Fig.3 Shielding effect of different B,C content in
polyethylene.
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Table 2 Neutron and gamma rays dose equivalent (in
rem) from different model.

B PR YR
Thickness of shielding  Neutron dose y-ray dose

Fe PE(B4C) /107 /%107
30 10 592 6.47
25 15 5.58 5.73
20 20 6.66 5.70
15 25 8.35 6.51
10 30 10.6 8.05
25 5 33.0 6.69
20 10 23.3 8.78
15 15 257 10.3
10 20 334 125
5 25 454 14.8
30 5 253 6.39
25 10 15.0 7.80
20 15 15.0 8.29
15 20 18.9 9.53
10 25 25.7 11.7
5 30 35.5 14.1
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Fig.4 Diagram of shielding geometry.
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Table3 Neutron and y-ray annual dese equivalent (in rem) at different positions from different models.

PE% /om  25cmFe+t15cmPE 20 cmFe+1ScmPE 20 cm Fe+10cm PE 15 cm Fe+10 ¢cm PE 10 cm Fe+5 cm PE

Distance n Y n Y n Y n Y n Y
50 12.42 0.96 22.00 1.26 36.36 1.48 104.8 3.89 306.4 5.72
100 5.90 0.34 9.25 0.46 14.72 0.54 24.05 0.76 73.08 1.26
150 291 0.14 414 0.19 6.23 0.22 10.66 0.30 31.03 0.52
200 1.94 0.10 2.60 0.12 3.74 0.14 6.23 0.18 17.10 0.30
250 1.60 0.07 1.92 0.08 2.58 0.09 4.36 0.13 1091 0.20
300 1.57 0.07 1.91 0.07 243 0.08 3.37 0.10 8.28 0.16
350 1.24 0.06 1.38 0.07 1.63 0.07 2.52 0.09 5.98 0.14
400 1.14 0.05 1.26 0.06 1.47 0.06 2.03 0.07 4.75 0.11
450 1.00 0.05 1.09 0.05 1.31 0.05 1.75 0.06 3.92 0.10
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Radiation shielding design for explosive inspection system
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Abstract In developing a neutron generator-based security check system for explosives using associated a particles

and neutron flight of time technique, it is important to avoid possible influences by the D-T neutron and secondary

y-rays to the inspection equipment, staffs, passengers and ambient environment. In this paper, the MCNP5 code is

used to simulate the coupled transport of neutrons and y-rays, for calculating the shield effect of inspection equipment

and the individual dose equivalent. The results show that after effective shielding, the fast neutron equivalent of

inspection equipment can be reduced to 3.44% of the source flux, satisfying the shielding requirement. The individual

dose equivalent meets the national regulations in specified access areas. The influences to surrounding environment

can be neglected.
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