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Research of degree of polarization of PCELG beam propagating
through a circular aperture

WANG Bing ,FEI Jin-cheng ,CUI Zhi-feng ,WANG Jia-si,QU Jun
(College of Physics and Electronic Information, Anhui Normal University, Wuhu 241000, China)

Abstract: To study the degree of polarization of partially coherent elegant Laguerre-Gaussian ( PCELG) beam
propagating through a circular aperture in turbulent atmosphere, based on extended Huygens-Fresnel principle, the formulas
for the degree of polarization of PCELG beam were derived via theoretical calculation and the corresponding numerical
calculation was carried out. The results indicate that the aperture diffraction effect will result in increasing oscillations of the
polarization of PCELG beam. In turbulent atmosphere or in free space, the transverse degree of polarization near to the axis
has a dramatic oscillation while the degree of polarization far from the axis approaches to 1. The further the propagation
distance is, the larger the off-axis distance is. After propagating for a sufficiently long distance through the circular aperture
in free space, the degree of polarization of PCELG beam approaches a value different from the initial one. However, it
tends to the initial value in turbulent atmosphere. The results are useful for beam propagation and applications in
atmosphere.
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