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Fig. 2. Two-dimensional intensity distribution of Gaussian vortex beam with coma in slant atmospheric turbulence at different
propagation distance: (al)-(a3) n=1; (b1)-(b3) n=2.
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Fig. 4. The phase change of the vortex beam with no aberration, with coma and with spherical aberration propagated in atmospher-
ic turbulence when the topological charges are different. Distance z = 3639 m: (al)-(a3) with no aberration; (bl)—(b3) with coma
kCs; = 0.5; (c1)—(c3) with spherical aberration £C; = 0.5. Phase responding to black (—r)-white (x).
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Fig. 7. Phase change of vortex beams with different coma and spherical aberration propagated through atmospheric turbulence. Dis-
tance z = 3639 m, topological charge n = 1: (al)—(a3) with coma; (bl)—(b3) with spherical aberration. Phase responding to black

(—m)-white (m).
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Influence of coma and spherical aberration on transmission
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Abstract

Vortex beam has potential applications in free space optical communication because of its capacity of data

transmission. Therefore, it is necessary to study the propagation characteristics of vortex beams in atmospheric

turbulence. When the vortex beam propagates in the atmospheric turbulence the beam drift will occur, which

has a great influence on the free space optical communication. In this paper, the beam drift of vortex beams

with coma and spherical aberration transmitted in atmospheric turbulence is studied by using multi-phase

screen and Fourier transform method. The numerical results show that as the transmission distance increases,

the effects of both coma and spherical aberration on the beam drift are enhanced. The larger the transmission

zenith angle and the coma coefficients, the greater the beam drift of the vortex beam is. However, the beam

drift decreases with spherical aberration coefficient increasing. When the zenith angle and the transmission

distance are both unchanged, the beam drift of the both vortex beams decrease with topological charges

increasing. The influence of coma aberration on beam drift is bigger than that of spherical aberration.
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