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Performance analysis of Bessel-Gaussiar vortex beam’s
propagation in atmospheric . rbulence

NIU Huaheng' , HAIV Yiping®
(1. School of Telecommunication Engineering, Xidian University, 27i au 710971, China; 2. School of Physics and Optoelectronic
Engineering, Xidian University, Xi’an 710071, China)

Abstract: In order to study the transmission characterisics of vortex beams in atmospheric turbulence, based on the
generalized Huygens-Fresnel principle, the transmission vracess of Bessel-Gaussian beams (BGB) in atmospheric turbulence was
analyzed theoretically and simulated numerically by using power spectrum inversion method based on fast Fourier transform.
Harmonic compensation method was used to zrnerate random phase screen to simulate atmospheric turbulence, which solved the
problem that low frequency components werc ot enough. The results show that, besides turbulence strength, transmission
distance, topological charge number «n< laser wavelength also become the main factors that could affect the vortex beam’ s
communication quality. With the inc:casing of turbulence strength, the annular intensity decreases, phase distortion becomes
more serious, intensity fluctu~dor. 15 more obvious and beam will gradually degenerate into ordinary Gaussian beam. With the
increase of transmission d’stonce, vortex beam has the significant broadening and finally degrades into ordinary Gaussian beam.
The longer the laser wa elewn ' is, the stronger the ability which vortex beams restrain turbulence, the stronger annular light
intensity is. In the manwhile, the degree of phase distortion becomes weaker. The smaller topological charge number is, the
weaker phase disuation s, and vortex beam would degenerate into ordinary Gaussian beams more easily. The results are helpful
for the study of the propagation of vortex beams in free space optical communication.
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Fig.2  Average intensity distribution of the system in atmospheric turbu'~nce
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Fig.3 Numerical simulation of intensity and phase of vortex beam in the process of propagation
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