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Atmospheric Temperature Measurement using HSRL with a Faraday Filter

Makoto ABO, Kouki ARUGA, Yuuma SUGAWARA, and Phong Pham Le Hoai
Tokyo Metropolitan Univ., 6-6 Asahigaoka, Hino, Tokyo 191-0065

Abstract: A high-spectral-resolution lidar (HSRL) using a potassium Faraday filter is proposed for temperature
measurements in daytime. The Faraday filter acts as a blocking filter for suppression of narrow Mie scattering, and a
very narrow filter for getting temperature information from Rayleigh-Brillouin spectrum. We have measured daytime
background intensity using Faraday filter and confirmed suppression performance of the filter. We succeeded in the
measurement of the atmospheric temperature above the building by the prototype HSRL.
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Fig.1 Block diagram of HSRL for Temperature
measurement
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Table 1. Simulation parameters of HSRL

Pulse Energy ImlJ
Repetition Rate 10kHz
Wavelength 770.108nm
Telescope Aperture 20cm
Range Resolution 200m
Average Time 10min
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Fig.2 Temperature errors caused by signal statistical
error, magnetic field stability and total error as a
function of altitude.
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Fig.3 Time series of measured background photon
count rate in the afternoon with a faraday filter.
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Table 2. Experiment parameters of HSRL

Laser Power 900mW
Wavelength 770.108nm
Telescope Aperture 50cm
Average Time 10min
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Fig.4 Time series of measured temperature 200m
above the building by the HSRL and a temperature
sensor on the building.
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