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Analyzing propagation behavior of partially coherent elliptical Flat-Topped
laser beam coherency through oceanic turbulence

Masoud Yousefi, Shole Golmohammady Nezhadi, Fatemeh Dabbagh Kashani and bijan ghafary
Photonics Laboratory, Physics Department, Iran University of Science and Technology, Tehran, Iran

Abstract- In this paper, the propagation of Elliptical Partially Coherent Flat-Topped (EPCFT) laser beam in an
oceanic turbulence is investigated based on the extended Huygens-Fresnel integral principle and the unified
theory of coherence and polarization. For achieving this aim, analytical expression for the cross spectral density
matrix is derived, then analytical formula for studying the spectral degree of coherence, effective width of
coherence is reported. The effects of some important source factors (such as wavelength, A ) and environmental
factors (the relative strength of temperature and salinity fluctuations @, the rate of dissipation of turbulent
kinetic energy per unit mass of fluid, €) on statistical quantities listed above have been studied. Based on these
analytical expressions, conclusions demonstrate that spectral degree of coherence and effective width of
coherence for small amount of & (which is corresponded to strong turbulence) and for the condition which
salinity fluctuations in the ocean dominate temperature fluctuations (greater amount of ®) decrease rapidly.
Effective width of coherence for shorter wavelengths decreases rapidly in comparison with long wavelengths.
The achieving conclusion indicated by graphs.

Keywords: propagation of elliptical flat-topped laser beam, ocean turbulent, coherence, underwater laser communication.
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