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Development of multi-gas Raman LIDAR that can measure in daytime at outdoor
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Abstract:  We have developed a compact multi-gas Raman LIDAR that can measure in daytime at outdoor. When excited at 266
nm, the hydrogen Raman scattering wavelength is 299.1 nm and the methane are 288.4 nm and 289.2 nm. These wavelengths are
in the deep-ultraviolet region called solar blind, and the sunlight spectrum reaches surface very little on the ground due to the light
absorption of the ozone layer on the shorter wavelength side than 304 nm. Therefore, it is possible to greatly reduce the influence

of sunlight by applying a 266 nm laser. In this paper, we describe configuration of the device and measurement results.
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Fig.1 Concept model of multi-gas LIDAR
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Table 1 Each molecule species Raman shift and
Raman scattering wavelength 266 nm ex.

Molecular ~ Raman shift Raman scattering

species [cm1] wavelength [nm]
02 1556.0 277.5
N2 2330.7 283.6
H20 3651.7 294.6
H2 4160.2 299.1
CHa4 2914.0 288.4
CH4 3017.0 289.2

266 nm THIE LB A DOKET v HELEE
1% 299.1 nm, A ¥ 13 288.4nm,289.2nm & 72 5.
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Fig.2 Configuration of multi-gas Raman LIDAR
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Fig.3 Appearance of multi-gas LIDAR
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Fig.4 Raman echo waveform of hydrogen
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