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Abstract: MOCA program is used to design landmine detection device, and the process
of landmine detection by prompt gamma neutron activation analysis (PGNAA) is simu-
lated. The Northeast Normal University NG-9 neutron generator was used as the
neutron source to study the influence of its internal insulating material (polyimide,
etc. ) on the neutron energy distribution. On this basis, the device was designed and
optimized to determine the combination of tungsten, tungsten carbide and tungsten+
boron-containing polyethylene—+lead as the moderator, reflector and shield respectively.
Compared with the distribution of single-energy neutron sources, the thickness of the
moderator, reflector and shield is reduced. The lutetium yttrium oxyortho silicate

(LYSO) detector is used to detect gamma rays generated by landmines buried in soil
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with 5% water content at different depths. The hydrogen, carbon, nitrogen, and oxy-

gen elements are analyzed to determine the effective depth of detection for anti-tank and

infantry landmines, which shows that the designed device is feasible and can be used for

actual PGNAA test research.
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Fig.1 Neutron generator projection map
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Table 1

Moderation effect of internal materials of neutron generator
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BT (1~13) 13. 50 1.93 13.12 12. 28
P F(13~14) 84.33 97. 66 84. 86 86. 00

WE 3 7R b A8 s A R T
g A, P E] R K42 4.3 em [P R AR,
B FNERAG RS R BN 4. 4 em TFIG L 43 AR Yk 14
Jn 0.4 em, 1 em, H° He R g 44800 HAS [W] J& B
T R PR TR B A SRR T
B4 5. dE 4 a] DA S R R R

B RAEES

4

RS

ek ]

B3 BUd . RHEEYZERKRYEE
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Fig. 4 Thermal neutron counts for tungsten

with different thickness versus with depth



2 KRS A MOCA T2 R 8L PGNAA AR SR 3 87 1Y 77 15 159

N(1073)
3]
T

h/cm

BS5 ARAEERELBEPFIHEBRETAXER
Fig.5 Total neutron counts for tungsten carbide

with different thickness versus depth
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