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Development of Mie-Raman lidar using a high range resolution multispectral detector

Fumiya KITAFUJI' and Masanori YABUKI!
'Kyoto Univ. RISH, Gokasho, Uji, Kyoto 611-0011

Recent improvements in the performance of short-pulse lasers and high-sampling-rate detectors have led to the
development of compact lidar systems with high spatiotemporal resolution. In this study, we construct a Mie/Raman
lidar that can obtain the detailed spatial distribution of aerosol particles in a small area. The spectral detection
component of lidar signals consists of a grating and a photomultiplier (PMT) tube array that enables the simultaneous
acquisition of 32-channel photon counts with a maximum range resolution of 18.8 cm. Here we have designed a
prototype system equipped with a 15 cm receiving telescope at a short-pulse diode-pumped Nd:YAG laser of 532 nm.
In this presentation, we introduce our proposed system as well as the preliminary results of the high spatial resolution
lidar for observing the particles in the lecture room and near the forest canopy.
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Range resolution: 0.19 m

Angle resolution: 1°

Temporal resolution: 5 min.
Fig. 2 Preliminary result of spatial distribution of the
attenuated backscatter by lidar for the plume emitted
from the incense burning in the lecture room.
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Fig. 3 Schematics of observation setup in the forest
near the Shigaraki MU observatory. Observations of
size-resolved aerosol particles was conducted by
Optical Particle Counter (OPC) at two heights.
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Fig. 4 Temporal distribution of vertical and horizontal
profiles of extinction coefficient at a wavelength of 532
nm with a range resolution of 0.188 m on May 10,
2018. The lidar ratio of 50 sr was assumed in the
Fernald method.
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