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Terahertz Spectroscopic Investigations of Explosives
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Abstract Experimental measurement and theoretical analysis of terahertz spectrum for one pure material and some
mixed explosive samples are introduced. The refractive index and absorption coefficient of the samples are measured
in the region of 0.2~ 2.5 THz by time-domain spectroscopy ( THz-TDS). The absorption spectra are obtained
correspondingly. Results indicate that the THz-TDS technology can identify the different explosives and roughly
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analyse the main ingredients of the mixed samples.
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Fig. 1 Schematic diagram of THz-TDS spectrometer
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Fig. 2 Absorptive and refractive spectra of RDX
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Fig. 3 Absorption spectra of 8701,R852,R791,PWO0,
PW30,desensitized RDX, plastic explosive No. 1 and RDX
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Table 1 Absorption peaks of eight explosives
in 0. 2~2.5 THz range

Explosive Resonance absorption peak /THz
RDX 0.82., 1. 06, 1. 37, 1. 95
Desensititized RDX 0. 82, 1. 04, 1. 36, 1.95
8701 0. 83, 1. 05, 1. 37, 1. 97
R791 0.82, 1. 05, 1. 38, 1. 96
R852 0.827, 1.05, 1. 38, 1. 96
PWO 0.82, 1.047, 1.376, 1. 96
PW30 0.82, 1.055, 1.39, 1.92
plastic explosive-1 0. 83, 1.08, 1. 36, 1.92
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Fig. 4 (a) Molecular strvctural diagram of RDX; (b) The comparative absorption spectra of

RDX between theory and experiment
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