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Propagation of Gaussian Vortex Beams in an ABCD Optical System

WANG Xun, HUANG Kelin
Department of Applied Physics, East China Jiaotong University, Nanchang 330013, China

Abstract In order to study propagation of Gaussian vortex beams in an ABCD optical system, an analytical propagation equation of
Gaussian vortex beams with a unit topological charge through a paraxial ABCD optical system is derived based on the generalized
Huygens—{resnel integral formulae. According to the obtained analytical representation, the light intensity distributions and the phase
distributions of a Gaussian vortex beam in several observation planes in the free space are illustrated and analyzed by numerical
examples. The results show that with the increase of propagation distance, the beam spot is enlarged obviously, but its intensity
decreases. Meanwhile, it is also found that the isophase line of a Gaussian vortex beam is a ray emanating from the singularity in the
original input plane, but with the increase of the propagation distance, the isophase line changes from radial to arc and finally takes
on a spiral shape.
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z=0 Gaussian vortex beam intensity distributions under different values of m
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Fig. 2 z=0 Gaussian vortex beam phase distributions under different values of m
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Fig. 3 Strength distributions in four observation planes for Gauss vortex beams in free space
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Fig. 4 Phase distributions in four observation planes for Gauss vortex beams in free space
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