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Abstract:  We have been developing a remote measurement technique using resonant Raman scattering to measure
hazardous materials generated by natural and human-induced disasters. In this study, explosives were selected as one
of the hazardous materials to be measured. Sodium nitrite, pentaerythritol, and hexamethylenetetramines were
selected as explosive simulants. The excitation wavelength dependence of these resonance Raman spectra (excitation
profile) was measured. From the obtained excitation profiles, the excitation wavelength used for the remote
measurement was determined to be 266 nm, and the resonant Raman scattering light of the explosive simulants was
measured from a distance of 100 m using a flash lamp pumped fourth harmonic Q switched Nd:YAG laser. The
obtained results confirmed that explosive simulants of the order of mg or less could be detected.
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(a) Sodium nitrite (b) Pentaerythritol (c) Hexamethylenetetramine
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Fig.1 Excitation profiles of explosive simulants.
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Explosive simulants

Resonance Raman lidar

Fig.2 Installation situation of explosive simulants. Fig.3 Appearance of resonance Raman lidar.
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Fig.4 Results of remote measurement of explosive simulants. (a) Resonance Raman spectra with 20 mg of explosive
simulants, (b) Weight dependence of resonance Raman scattering light intensity of hexamethylenetetramine.
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