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Intensities of non-uniformly polarized beams in the oceanic turbulence

ZHANG Yanhong' , LU Tengfei' |, LIU Yongxin' , CHEN Ziyang' , SUN Shunhong®
(1. Fujian Key Laboratory of Light Propagation and Transformation, College of Information Science and Engineering, Huaqiao U-
niversity, Xiamen 361021, China; 2. Zhangzhou City College, Zhangzhou 363000, China)

Abstract: In order to study the intensity characteristics of non-uniformly polarized beams in ocean turbulence, the intensity
distribution of the non-uniformly polarized ( NUP) beams propagating in the oceanic turbulence was obtained by using the
extended Huygens-Fresnel diffraction integral formula. The intensity characteristics of the non-uniformly polarized beams
propagating in the seawater were investigated in great detail. It is found that the larger the parameters n and K of the non-
uniformly polarized beam are, the more obvious the intensity distribution deviates from the Gaussian distribution. However, with
the increase of the propagation distance in the ocean, the intensity distribution returns to the Gaussian distribution under the
influence of the oceanic turbulence. In addition, the results also show that the larger the y, is, or the smaller the ¢ is, or the
larger the w is, the more the intensity distribution tends to be Gaussian distribution. The research results have potential
application value in ocean optical communication and imaging.
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Fig.1 ~a—the initial intensity distribution of a non-uniformly polarized
beam (wy =1 x10"2m,K =4/w,>,n=2) b—the corresponding

polarization distribution
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Fig.2 The corresponding polarization distributions of non-uniformly polar-
ized beams with different parameter n (w, =1 x 10 ~>m,K =4/1,*)
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Fig.3 The corresponding polarization distributions of non-uniformly polar-
ized beams with different parameter K(w, =1 x10 2m,n=2)
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Fig.4 Normalized intensity of non-uniformly polarized beams with different

parameter n at several propagation distances passing in the oceanic

turbulence
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Fig.5 Normalized intensity of non-uniformly polarized beams with different
parameter K at several propagation distances passing in the oceanic

turbulence
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Fig. 6 Normalized intensity of a non-uniformly polarized beam (w, =1 X
10 2m,K = 4/w,>, n =2 ) propagating in the oceanic turbulence

with different oceanic parameters
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