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Fig. 1 Spectral degree of cross-polarization for different values of the initial degree of polarization
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Fig. 2 Spectral degree of cross-polarization for different values of the correlation lengths
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Fig. 3 Spectral degree of cross-polarization for different values of

the refractive index structure parameter of turbulence
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for different values of the initial degree of polarization
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Degree of Cross-Polarization of Partially Coherent
Electromagnetic Beams Propagating
in Turbulent Atmosphere

ZHANG Guo-wen, PU Ji-xiong

(College of Information Science and Engineering, Huagiao University, Quanzhou 362021, China)

Abstract: The cross-spectral density matrix of partially coherent Gaussian-Schell model electromagnetic beams propaga-
ting in atmospheric turbulence is derived. Based on the theory of degree of cross-polarization, the behaviour of partially
coherent electromagnetic beams propagating through the atmospheric turbulence is investigated. It is shown that the de-
gree of cross-polarization depends on the refraction index structure constant of turbulence, the correlation length of the
source, the initial degree of polarization and the observation point. The degree of polarization is different from the usual
degree of polarization which is restricted to the range 0~1, it may take on any nonnegative values. It is also found, the
distribution of degree of cross-polarization is different from the usual degree of polarization, presents the trend of first dif-
fuse then shrink. And. when the correlation length of the source takes same values. the degree of cross-polarization which
the beams propagate in atmospheric turbulence will keep invariant value.

Keywords: partially coherent; electromagnetic beam; Gaussian-Schell model; atmospheric turbulence; degree of cross-

polarization
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