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Fig.1 The layout of the TNA landmine detection experiment.
1. Neutron absorb layer, 2. The tube for loading neutron source,
3. Reflector layer, 4. Pb layer, 5. Neutron source, 6. Moderator

layer, 7. Detector, 8. Shield sleeve, 9. Soil
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Fig.2 The structure of detector system.
12 XEHEmEIEES

SEEGALWCE TS R, R PR, 1L 25
P it A Hb R PRI g I s SeA  7R, i
) “YE2h” . = B R A SR e IR
TNT(C;HsN;O6) G % FUBIRC & MRk, & N =27 4
92.5 g f1578.1 g, HTHIE TNA JriEnf i N
JCE SR A R, XS N R A RO
S 4 M5, TMA3. TMASA 23RN0 4
Ufo 3-5 SHERCAARGIRTE HR 2 7=k T4k
Y, G0 RGN A S A R, R A
R AR HAR T re A B s S0, FEA
TR TNA 5 55 BOAR XS X LT (1) 4 55 fig
M TNA RE AR GESGHEFERAR K HAME.
I S 6 R A P [ AR ELAE 9T e S 06 b
JEFFI), BihdE e WA R T, s A
2mx2.5mx1 m, WM. 44, WU+

10.83 MeV

020205-2



¥R ol TR HOR IS5

DUFP 3875 5. R LAIZL R AN RIEAR, W
KRR, ATREA LS N Rk B b AEETE
TR, RS RER) Si0,, R

SR 2 PSICEE N 4.68%) 3 3 (n,y) KN i 1)
10.6 MeV ST 2% N JCZE A7k T4k

F1 LHAMERTHYHR

Table 1 The melamine and interferential material used in experiment.

TRE) 1S REN 2 SRR 3 S 4 SRR 5 S
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information 500 g TNT powder R
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Fig.3 The long-time neutron activation spectrum of NH,Cl.
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Fig.4 The spectrum of antitank mine and background in magnetic soil.
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Table 2 The least detection time of the melamine and interferential material used in experiment(s).
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thermal neutron activation landmine

Experimental investigation of thermal neutron analysis based

landmine detection technology

ZENG Jun'? CHU Chengsheng' DING Ge' XIANG Qingpei' HAO Fanhua' LUO Xiaobing®
1 (Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang 621900, China)

2 (Institute of Nuclear Science and Technology, Sichuan University, Chengdu 610065, China)

Abstract Background: Recently, the prompt gamma-rays neutron activation analysis method is wildly used in coal

analysis and explosive detection, however there were less application about landmine detection using neutron method

especially in the domestic research. Purpose: In order to verify the feasibility of Thermal Neutron Analysis (TNA)

method used in landmine detection, and explore the characteristic of this technology. Methods: An experimental

system of TNA landmine detection was built based on LaBr;(Ce) fast scintillator detector and **>Cf isotope neutron

source. The system is comprised of the thermal neutron transition system, the shield system, and the detector system.

Results: On the basis of the TNA, the wide energy area calibration method especially to the high energy area was

investigated, and the least detection time for a typical mine was defined. In this study, the 72-type anti-tank mine, the

500 g TNT sample and several interferential objects are tested in loess, red soil, magnetic soil and sand respectively.

Conclusions: The experimental results indicate that TNA is a reliable demining method, and it can be used to confirm

the existence of Anti-Tank Mines(ATM) and large Anti-Personnel Mines(APM) in complicated condition.
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