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Development of a Double-Grating Multi-channel Spectrometer for a Rotational Raman Lidar
for Profiling the Atmospheric Temperature in the Lower Troposphere
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Abstract:  Information on thermodynamic profiles is essential to understand a fundamental mechanism of localized
heavy rains and to improve weather forecasting. We have constructed a Raman lidar system for profiling temperature
and water vapor in the lower troposphere using a laser at a wavelength of 266 nm. An ability to acquire continuous
water vapor profiles observed by this Raman lidar has already been reported. Here, we introduce a newly developed
multi-channel detector for the pure rotational Raman lidar based on a double-grating spectrometer to satisfy the
sufficient blocking of the elastic backscatter signal in the rotational Raman channels.
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Fig.2 optical design of the double-grating spectrometer for

the rotational Raman lidar.
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Fig.83 Example of the temperature profiles observed by
radiosonde and lidar (8:00 — 8:15JST on Dec. 5, 2019,
Shigaraki).
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