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Quantitative Detection of Typical Explosives by Terahertz Time Domain Spectroscopy
E Xiu-tian-feng, LI Wei, REN Shan-fu, MENG Zi-hui, LIU Wen-fang

(School of Chemistry and Chemical Engineering, Beijing Institute of Technology, Beijing, 100081)

Abstract : Aimed at rapid and accurate detection of energetic materials or explosives, based on the reality that most
energetic material molecules vibrate and rotate in the terahertz band (0.1~3.0THz), the study of using terahertz time-domain
spectroscopy (THz-TDS) detection technology to the detection of explosives was carried out. The terahertz absorption spectra of
ten kinds of typical energetic materials were tested, and the characteristic peaks of each explosive were identified, which enriched
the terahertz database of energetic materials. Additionally, the linear fitting between the terahertz absorption intensity and the mass
of energetic material was also carried out. As a result, the quantitative analysis methods for energetic explosives were established,
based on the intensity of terahertz characteristic absorption peak of —NO, or molecular lattice vibration.
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