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Spectral characteristics of laser-induced breakdown of organic

explosives at low atmospheric pressure

Fu Lin, Li Yeqiu', Zhen Jia, Cheng Dehua, Li Qian, Dai Qin, Wu Rina
(School of Science, Shenyang Ligong University, Shenyang 110159, China)

Abstract: In terrorist attacks, explosive attacks are the most common terrorist attacks. Explosive attacks have
seriously threatened the daily life of the public, so the detection of explosives has attracted increasing attention.
Through laser-induced breakdown of RDX and TNT at atmospheric pressure and low pressure, it was found that
two characteristic spectral lines of atomic lines and molecular lines, CN (421.3 nm) and C, (516.2 nm), were the
most valuable among all the spectral lines of organic explosives. The results show that the spectral line intensity is
related to atomics proportion and molecular structure of the sample, and molecular lines are more valuable than
atomic lines. Compared with the atmospheric pressure, the relative standard deviation of RDX decreases from
5.1% to 1.8%, and the relative standard deviation of TNT decreases from 15.7% to 2.7% under low pressure. A
low pressure environment can effectively improve the analytical precision of LIBS to detect organic and increase
the accuracy of spectral analysis, which helps LIBS to improve the detection and analysis precision of organic
explosives.
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Fig.2 Spectral information of H, O and N in the air
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Fig.4 Structural formulae of TNT and RDX
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Fig.5 CN and spectral lines of RDX in air
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Fig.6 Comparison of spectral intensities of RDX and TNT in air
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Fig.7 CN and spectral lines of RDX at low air pressure
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Fig.9 Comparison of spectral lines intensities between RDX and TNT

under different conditions
2.5 RIEMASIME TRIEXARAEZE

AT PR fE IR 2 (Relative Standard Deviation , RSD),
FH LA K 0 45 2R ARG 85 B8 o 322 592 30 X A i i
T2 R RERCEME, I EPEEA 5 Hr B9 CN 43
FIGL AT A AR E R 22T H 53, Nk 1 B

H4 22 Y S R AR BIAH AR oA 25 2 K

2, =

RSD = n-l x 100%

THHAFH RDX 72 KT 1 ON 5408 B 1Y
AR B i 22 4 5.1 %, EAR HE A5 F A0 A v fi
254 1.8 %, TNT 7E RSN T ON 335 4 o B2 1 AR T
PR 22 7 15.7 %, FEARSR AN BORE X A o O 2
H 2.7 %o AL PFA HLY CN 3548 A AR R S50
TS, R AR AIR A SR, RDX Ml TNT 19
CN 54 5 B (4 AR X AR v O 22 0 A T FRAR, RIZEARS
FEAAFE TR I 45 SRR 2 i o 4

F1 AESEIEHET RDX #1 TNT B 10 42 ON i 438 5

Tab.1 Ten groups of CN spectral line intensities of RDX and TNT under different experimental conditions
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