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Horizontal atmospheric layer influence on polarization properties
of circularly polarized laser beam
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Abstract: On the basis of Mie scattering theory, simulation of circularly polarized laser beam propagating
in horizontal atmosphere is designed using Monte Carlo method with the consideration of polarization
character. The simulations reveal that the polarization performance at the receiving spot center is fine and
better than at the edges as atmospheric visibility is 5 km and transmission distance is 11.16 km. The
depolarization characteristics of left-handed circularly polarized laser beam propagating in horizontal
atmosphere at the distance of 11.16 km were measured. As a result, under the conditions of atmospheric

visibility is 5-10 km and C: is 1.825x10°¥ m-%% the rotation of left-handed circularly polarized laser

beam doesn’t change and the polarization performance at the receiving spot center is better than at the
edges. The experiment result has the same trend as simulation result.
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Tab.1l Parameter of aerosol particle under average

continental atmospheric

Number
Scatterers  Ni/cm=  mixing O Tyl M Index of
I i T refraction
ratio
Non-
aerosol 0.4 0.261le-4 2.51 0.471  1.77-0.460i
solubility
Water-

soluble 7 000 0.458 2.24
aerosol

0.0212 1.51-0.023i

Dust 8300 0.542 2.00 0.0118 1.40-0.008i
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Fig.4 Distribution of ¢ angular at receiving spot center
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Fig.5 Distribution of y angular at receiving spot center
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Fig.8 Change map of DOP at receiving spot center with time
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