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The Properties of Partially Coherent Electromagnetic
Beams Propagating in Linear Gain or Loss Media

ZHANG Gue-wen, PU J+xiong

(College of Information Science and E ngineering, Huaqiao U niversity, Quanzhou 362021, China)

Abstract: Based on the electromagnetic beams model proposed by Wolf and the propagation theory of partially coherent
light, by taking electromagnetic Gaussian Schelt model (EGSM) beams as an example, the expression for the cross inten-
sity matrix of the beam propagating in linear gain or loss media was derived . T he variation characteristics of spectral den—
sity and degree of polarization in linear gain or loss media have been studied. It can be shown that, the stochastic electro-
magnetic beams propagating in linear gain or loss media, when the media property is gain (loss), it will heighten (lower)
the spectral density; but it has little of no effect on the degree of polarization. The effects of the wave number K, or the
source cherence length is smaller, the axis degree of polarization is greater. When the values of the coherence length 6.,
and §,, are the same, even though the transmission distance increasing, the degree of polarization does not change. The
greater the source degree of polarization P'% , the axis degree of polarization is greater.

Keywords: partially coherent beams; electromagnetic beams; linear gain media; linear loss media; spectral density; de-

gree of polarization



