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Influence of the Magnetic Field Changes in HSRL Wlth a Faraday Filter
for Atmospheric Temperature Measurements
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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 find that the temperature
measurement error caused by fluctuations of the magnetic field is not negligible. We propose a hew combination
of filter parameters which is free from a factor of magnetic field change .
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Fig.1 Block diagram of HSRL for Temperature
measurement
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Fig.2 Measured and calculated transmitssion
spectra of the Faraday filter. Cell temperature is

110°C,length is 7.5cm,and magnetic field is 240G.
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Fig.3 Transmission spectrum due to the change of
the magnetic field (contour) and Rayleigh

Spectrum.
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Table 1. Lidar parameters

Altitude Okm~6km
Pulse power imlJ
Pulse repetition rate 10kHz
Telescope Diameter 20cm
Range Resolution 200m
Accumulationtime 10min
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Fig.4 Temperature errors caused by signal
statistical error, magnetic field stability and total
error as a function of altitude.
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