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Influence of Oceanic Optical Turbulence on Propagation Behavior of
Polarization Degree of a Partially Coherent Phase-Locked Radial Flat-
Topped Laser Array Beam

Masoud Yousefi, Fatemeh Dabbagh Kashani, Ahmad Mashal
Photonics Laboratory, School of Physics, Iran University of Science and Technology, Tehran, Iran

Abstract- In this research, as one of the most important statistical characteristics of the laser beams, with the extension of
Huygens-Fresnel principle from free space to media with random refractive index and using it to reduce approximations and
to close to the real conditions, propagation behavior of the polarization degree of a partially coherent phase-locked radial flat-
topped laser beam array in oceanic turbulence is investigated theoretically. For achieving this aim, analytical expression for
the cross spectral density matrix is derived and then, analytical formula for studying intensity and the spectral degree of
polarization are reported. The effects of structural parameters of optical turbulence such as the relative strength of
temperature and salinity fluctuations, ®, Kolmogorov microscale, m, and rates of dissipation of the mean squared

temperature and turbulent kinetic energy per unit mass of fluid, €, on polarization have been studied along with the effect of
source coherence variations. Results demonstrate that variations range of spectral degree of polarization for larger values of
€, 1M, smaller values of rates of dissipation of the mean squared temperature and for the condition which temperature

fluctuations in the ocean dominate salinity fluctuations, increase. The achieving conclusion indicated by graphs.

Keywords: laser beam propagation through random media, laser array beam, oceanic turbulence, polarization degree.
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