[ Downloaded from opsi.ir on 2025-11-19 ]

tonics
QW s"c,‘

(‘4?/ o) St s Sl S ey §

.y ~

g dupd olBils VYAV ole g0 YO LYY

Opticy
%,
o

N

LSl 30 Sgdar (S rgaed Blo w65 4k (pwgied HLS) axdllas
oo

Sl i g SLIL LS aabold (gol5 saamme IS dlads o fwg Seruce
SInleales (ol pl Caro g ple olKisls (S0 b 0uSiiils «Ssgig ool

Sl puw a0l HLal (oS g wgoon S (595 9 Jiyd - miSge alipmend JISN (hgy (bl g Ao (nl 5o - oSy
FEe i ple polie dnulon 31 gy jglin (s Cowldid )5 51,8 (o) 9590 (owgilidl pbdlio bauseo )3 (J32 (wased b (Ggdun
Jolge (B p Ol i 18T 9 oud g yhuil (g La1 A3l (owgied Fgo (e g (Siub (omged 4253 (el Lylgy (it (b
W E 5 9 (0 ) omgilidl GLOT oSy b b 50 bod 3 (59 Sllugs (o @yu (g y0l3l) (A )ggedob Jusd 5l i
590 39500 oS p eblie ST 4o LAl e Job 50 (ane Sl ol yl)o,ld o2 uly 30 (€ )b (i (55551
L)€ JiSasS polie gly (owadod (P58 9 (b (cwgod 4250 4T D9 0 cualine buly, (nf wlwl y ewlaid )5 1,8 axlle
SCal b iolisS slagge Job g (O 13555 polio)ebd diub )0 Lo p (5)gd Glilwg adé el gl (58 obD byl b

slongd 55 A1 luwlro 1 ol (5o 109035 @ )30 43 outal sy gl il g0 GBS (65 & s

c 25 o D lies ¢ sgian ol WM g9y Bl s (5,5 4K LE —a3ly WS

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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