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he difference between linear and circular polarization of the light incident
on dense media for the purpose of remote sensing by depolarization lidar

Zahra Amrollahi Biuki, Ali Bavali, Parviz Parvin
Department of Energy Engineering and Physics-Amir Kabir University of Technology

Email: z.amrollahi @aut.ac.ir, alibavali@aut.ac.ir, parvin@aut.ac.ir

Abstract- In dense media the distribution of particles in the media reach sufficient optical density to scatter
photons multiple times along the light path, consequently making the light travel paths much longer than in the
single scattering case. When traveling through clouds or other dense media, the Lidar signal experiences multiple
scatterings and this leads to the attenuation and depolarization of back-scattered signal to the Lidar. The
parameter: Depolarization ratio is defined as a measure of the changes in the polarization state of the returned
Lidar signal and some information about scatterers can be derived from this parameter. In this paper we have
studied the difference between lidar depolarization ratios for linear and circular polarized light in scattering from
a dense media comprised of spherical scatterers. We have also used the Stokes vector formalism to show the
polarization state of the emitted and received light and calculate the depolarization ratio of the returned signal.
The results obtained from this approach can be used in remote sensing and determination of the type of present
scatterers based on the calculated depolarization ratio.
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