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Measurement of a sky light using a polarizer for a development of a lidar system for daytime
observations.

Hidehiko Suzuki', and Akihiro Yamamoto®
'College of science, Rikkyo university
2 Faculty of engineering, Shinshu University

A lidar is a powerful tool for an atmospheric study between troposphere and thermosphere which can deduce an altitude profile
of temperature, density, and optical properties of clouds. An SNR of signal is significantly disturbed by continuum emissions
from a daylight (Rayleigh and Mie scattering of the sun and the moon lights) and artificial lights from a city. In particular, a
sky light from the Sun is greater about 5 orders than night time continuum emission which significantly reduces a precision of
the lidar observations during daytime. Fabry-Perot etalon, and Faraday filter are often used in a lidar receiver to reduce a
background light. In addition, a polarizer is also useful to cut background light because sun light scattered by an atmospheric
molecules are polarized. In particular, a sky light which satisfies scatter angle of 90 degrees is nearly in linear polarized.
Therefore if a receiver telescope can track such direction with diurnal motion, a sun scattered light from the direction can be
efficiently suppressed by the polarizer. However, it is necessary to control both a transmitter (a laser) and receiver if we try to
apply this principle to a lidar observation. In this paper, the result of a quantitative observation of a sky light using a polarizer
for a development of a new lidar system specialized for a daytime operation are presented.
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