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Generalized Stokes Parameters for Polarization Properties of

Stochastic Electromagnetic Beams on Propagation
Zhu Yingbin Du Xinyue Zhao Daomu
(Department of Physics . Zhejiang University, Hangzhou . Zhejiang 310027, China)

Abstract Recently, the widely used Stokes parameters are generalized from one-point quantities into two-point
counterparts, and used to determine the degree of polarization and degree of coherence of stochastic electromagnetic
beams. On the basis of the generalized diffraction integral formula for an ABCD optical system in spatial domain, we
derive a propagation law for the generalized Stokes parameters of a stochastic electromagnetic beam passing through
an ABCD optical system, and use the Stokes parameters to investigate properties of the state of polarization of

stochastic electromagnetic beams. As an example, we study the changes in the state of polarization of a stochastic
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electromagnetic Gaussian Schell-model beam propagating through a dual-focus system.
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Fig. 2 Changes in the Stokes parameters (a) and the normalized Stokes parameters (b) of a stochastic

electromagnetic Gaussian Schell-model beam on propagation through a dual-focus system
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Fig. 3 Changes in the polarization properties associated with a stochastic electromagnetic Gaussian Schell-model beam on
propagation through a dual-focus system with the same values of the parameters used in Fig. 2. (a) the

spectral degree of polarization; (b) the orientation angle 6; (c) the ellipticity angle ¢
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The changes in the polarization ellipse associated

with a stochastic electromagnetic Gaussian Schell-

model beam on propagation through a dual-focus

system with the same values of the parameters as

used in Fig. 2
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