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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 Doppler-broadened Rayleigh spectrum. A metal vapor laser can easily realize

narrow-linewidth and precise tuning to a center wavelength of the Faraday filter. We measured the transmittance
spectrum of potassium Faraday filters and revise the theory in weak magnetic field condition to fit the results.
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Fig.1 Block diagram of the high spectral
resolution lidar system with a metal vapor laser
and a Faraday filter.
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Fig.2 Measured and calculated transmittance
spectrum of the potassium vapor cell
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Fig.3 Measured and calculated transmittance
spectra of the Faraday filter. Cell temperature is
135°C, length is 7.5cm, and magnetic field is
(2)340G and (b)40G.
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Fig.4 Probability of Zeeman components of 39K
D1 line versus magnetic field for the case of o*
excitation.
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