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Development of low-cost high-spectral-resolution lidar using compact multimode laser (Part 2)
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Abstract: A low-cost high-spectral-resolution lidar (HSRL) using a multi-longitudinal mode laser and a scanning
Michelson interferometer is developed for long-term quantitative measurement of aerosol profiles. Using a newly
developed multimode laser, which is suited for HSRL (i.e., the laser mode spacing is matched to the free spectral
range of HSRL interferometer, spectral width of laser mode is narrow, and laser frequency variation is small), a
prototype HSRL system is constructed. Measurement of aerosol backscatter and extinction profiles are demonstrated
using the HSRL. Errors in extinction are comparable to the previous HSRL system, which employed a commercial
multimode laser, even though the laser pulse energy is 1/400 smaller. Therefore the measurement efficiency is
drastically improved for this system.
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Fig. 1. Block diagram of high-spectral-resolution lidar using a multimode laser.
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Fig. 2. Aerosol backscatter coefficient at 532 nm measured on April 10, 2022 at Tsukuba, Japan.
Time and height resolutions are 2 minutes and 30 meters, respectively.
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Fig. 3. (a) Total (Mie + Rayleigh) scattering signal (black), Rayleigh scattering signal (green), and Nitrogen Raman
scattering signal (yellow). (b) Aerosol extinction coefficient profiles at 532 nm calculated from Rayleigh signal
(blue) and from aerosol backscatter with the lidar ratio of 40 sr (orange). Both signals and extinction coefficients
were averaged over 2 hours (02:00-04:00) on April 10, 2022 shown in Fig. 2.
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