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Rotational Raman Lidar with a High-Resolution Multispectral Detector
for Temperature Measurements

fEanin, Pite H, REH/AE, AR
Takaharu Hashizume, Makoto Abo, Chikao Nagasawa, and Yasukuni Shibata
HHKFHA « AT LT VA R
Graduate School of System Design, Tokyo Metropolitan University

Abstract

Atmospheric temperature profile data play an important role in such fields as atmospheric
dynamics, climatology, and meteorology. In this paper, we propose a new rotational Raman lidar
system with a high-resolution multispectral detector and the spectral fitting technique.
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Fig. 1 Pure rotational Raman spectrum for temperature
of 290K and filter transmission spectra of a
conventional rotational Raman lidar.
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Fig. 2 Integrated spectrum by high-resolution
multispectral detector.
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Fig. 3 An outline of temperature estimation by
least-square spectral fitting.
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Table 1. Specification of the spectrograph combined
with a multi-spectral lidar detector

Focal Length 750mm
Grating 200g/mm
] 0.47nm/ch@355nm
Spectral Resolution 0.38nm/ch@532nm
c - Ran 14.6nm@355nm
over hange 11.8nm@532nm
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Table 2. Lidar parameters for temperature

measurement
Laser Wavelength 532nm
Pulse Energy 180mdJ
Repetition Rate 30Hz
Telescope Diameter 20cm
Range Resolution 100m
Accumulation Time 15min
Receiver Efficiency 10%
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Fig.4 Temperature error as a function of altitude for
conventional rotational Raman lidar and proposed
multispectral rotational Raman lidar.
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