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Application of terahertz wave technology in explosive analysis
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Abstract: The status quo of THz spectroscopy and imaging of explosives are discussed. The THz
radiation are very sensitive to the explosive of different temperatures and crystal structures in explosive
structure inspection. The THz absorption spectrum of chemical mixture can be analyzed by linear
regression to identify the composition and its relative content in the mixture according to the absorption
spectrum of pure compounds. Terahertz time-domain spectroscopy can be employed to study the sorption
of water content, which can identify the distribution of water in the surface of explosives.
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Fig.1 Terahertz spectra of RDX under temperatures ranging from Fig.2 Comparison of terahertz absorption spectra of PETN under
5 K(the top spectra) to room temperature(the bottom spectra) room temperature and 4 K with theoretical predictions

B 15 KRG 2 2 R HOEIEZ) N RDX KEZ KRB0 18 2 22305 4 K REER PETN BOAHRZ G A9 5 B30 4 (8 1 Hooh
SEEE K FAEE ORI R T ARG ST, LD RDX i EE 419 PBXIH-137 £ 8HLL K 4 RDX fh ik
() THz JCREMW R ERT ST, | 3. &1 4 45 REREZR W], PBXIH-137 Fl RDX (1 THz S 1% 76 A [ 5 R T 44 fir 22
B, 1 — 25 2 B RO 2% 3 0 BT AR R K 24 i o R 1 N P 5 AT — T AT
wavenumber/cm’

0 20 40 60 80 100 120
T T T

Idevel(l)pmeﬂtal I
formulation
PBXIH-137

RDX C’)éss 1
/

n

Fig.3 A developmental formulation made from JfITHz
the RDX particles from manufacturer Fig.4 THz spectra of the formulation and the constituent RDX crystallites
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Tablel Actual and calculated corresponding contents in the mixture
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Fig.6 THz image of the water distribution in a wood plastic composite plate
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