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Fig. 1 Normalized averaged intensity distribution of focused
vortex beams with Gaussian background on the focal
plane in turbulent atmosphere for different focused

distance
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Fig. 2 Normalized averaged intensity distribution of focused
vortex beams with Gaussian background on the focal
plane in turbulent atmosphere or {different turbulent

strength
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Fig. 3 Normalized averaged intensity distribution on the

focal plane of focused vortex beams with Gaussian

background in turbulent atmosphere for different

optical topological charge
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Fig. 4 Normalized averaged intensity distribution of focused

vortex beams with a Gaussian background on the focal
plane in turbulent atmosphere for different turbulent
outer scale with n=2,1=1 060 nm, f=2 000 m.
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Intensity Distribution of Focused Hollow Vortex Beams with a Gaussian
Background in Turbulent Atmosphere

CANG Ji,ZHANG Yi-xin, XU JIAN-cai
(School of Science . Jiangnan University sWuxi, Jiangsu 214122 ,China)

Abstract: Based on the extended Huygens-Fresnel principle and the quadratic approximation of phase
structure function, the theoretical modal of optical intensity distribution on the focal plane for focused
hollow vortex beams with a Gaussian background propagating in turbulent atmosphere was investigated
and obtained. The effects of atmospheric index structure constant C., topological charge, focal length and
beam wavelength on optical intensity distribution on the focal plane were analyzed. The results indicate
that with the increase of focal length, the intensity distribution on the focal plane varies from central-dip
form to Gaussian distribution. The effects of weak turbulence on intensity distribution are negligible. The
maintenance of singularity of vortex beams with larger topological charge in turbulent atmosphere is better
than that for vortex beams with smaller topological charge. The central-dip form of the intensity
distribution becomes shallow and the intensity distribution becomes smooth with the turbulence outer scale
increasing.
Key words: Atmospheric optics; Optical vortex; Atmospheric turbulence; Focal spot; Beam propagation
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