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Remote sensing for trace hazardous substance by resonance Raman LIDAR
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Abstract: In order to establish a remote measurement technique applicable to various hazardous substances generated by air pollutants,
natural disasters, industrial disasters, and CBRNE disasters, we have been developing a LIDAR system to identify and measure the
substances using resonant Raman scattering. In our laboratory, various hazardous substances have been excited and collected three-
dimensional data (excitation profiles) of Raman spectra and excitation wavelengths to verify the resonance enhancement effect of
Raman scattering. Based on these results, we constructed a resonant Raman LIDAR system and conducted a remote measurement
experiment at a distance of 50 m in an indoor environment. The resonance Raman spectrum was clearly observed even when the SO2
gas with the concentration of 2 ppm was measured. Herewith, we verified that high-sensitivity remote measurement, which is difficult
to achieve with conventional Raman LIDAR, is feasible.
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Fig.1 Configuration of resonance Raman LIDAR
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Fig.2 Resonance Raman Spectrum of SOz in atmosphere Fig.3 Correlation of SOz gas concentration and
(Distance of 50 m) peak intensity (1151 cm™!)
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