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Fig. 1 The degree of cross-polarization for different values of the initial degree of polarization
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Fig. 2 The degree of cross-polarization for different values of §,,
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Fig. 3 The longitudinal SDCP for different values of the initial parameters
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fluctuations and the degree of cross-polarization in stochastic
The Spectral Degree of Cross -polarization of Stochastic Electromagnetic Beams

ZHANG Guo-wen', PU Ji-xiong' ,SAHIN Sahin* , OLGA Korotkova®
(1 Department of Electronic Science and Technology, Huaqiao University ,Quanzhou, Fujian 362021, China)
(2 Department of Physics, University of Miami, Coral Gables, FL 33146, USA)

Abstract: Based on the theory of spectral degree of cross-polarization, the behaviour of spectral degree of
cross-polarization of a electromagnetic Gaussian Schell-model beam on propagation is studied. The
expressions for the elements of the cross-spectral density matrix the beam propagating in free space for
arbitrary two points in the beam has been derived by using the unified theory of coherence and polarization
and the extended Heygens-Fresnel integral. The results show that, the degree of cross-polarization of
partially coherent electromagnetic beams in free space may take on any nonnegative values, in contrast to
the usual degree of polarization which is restricted to the range 0~1. The behavior of the degree of cross-
polarization on propagation is determined by all the parameters of the source radiating the beam. At
sufficiently large distances from the source the degree of cross-polarization stabilizes for all points within
the beam independently of their radial positions. The condition for keeping the degree of cross-polarization
invariant is the same as that of the usual degree of polarization.

Key words: Partially coherent electromagnetic beam; Degree of cross-polarization; Unified theory of
coherence and polarization;Free space
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