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Propagation Properities of Laguerre-Gaussian
Vortex Beam

HOU Lexin, GENG Tao, DONG Xiangmei

(School of Optical-Electrical and Computer Engineering , University of Shanghai for
Science and Technology , Shanghai 200093 , China)

Abstract: On the basis of Fresnel diffraction theory, the propagation properties of Laguerre-
Gaussian vortex beam of any-order in free space were strictly deduced by using the Collins formula.
The invariance of the expression form of Laguerre-Gaussian vortex beam of any-order in free space
was proved. Only the case of free space propagation of Laguerre-Gaussian vortex beam was
conoerned in the paper, nevertheless, the results can be extended to any paraxial optical system.
Meanwhile, the phase and intensity distributions of Laguerre-Gaussian vortex beam of different
order were numerically simulated. The simulation shows that after propagation, the phase and
intensity distributions are both changed. These changes were further analyzed in virtue of the
propagation expression.
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Fig.1 Transformation by the optical system
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Fig.2 Intensity distribution of Laguerre-Gaussian beams of different orders at z=1 m
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Fig.3 Phase distribution of Lagueere-Gaussian beams of different orders at z=0 mand z=1m
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