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Influence of non-Kolmogorov atmospheric turbulence on

scintillation of Gaussian array beams

Lu Fang, Zhao Dan, Liu Chunbo, Han Xiang'e
(School of Physics and Optoelectronic Engineering, Xidian University, Xi'an 710071, China)

Abstract: The expression for the scintillation index of radial Gaussian array beams propagation in non-
Kolmogorov turbulence was derived by using the extended Huygens-Fresnel principle and Rytov method.
The influences of the ring radius r,, beam number N, general exponent « and propagation distance L on
the on-axis and off-axis scintillation index were studied. The results show that both the on-axis and off-
axis scintillation index rise initially as « becomes larger, but later the scintillation reduce as «a grows
further. It is worth noting that beams with different r, reach its maximum scintillation correspond to
different «. The scintillation index values of array beams are smaller than that of a Gaussian beam
around the on-axis point, but with the increase of the transverse coordinate p, the scintillation index
values become larger than that of a Gaussian beam. Scintillation index decreases with the increase of N,
but the dependence of scintillation on r, is not monotonic.
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Fig.1 Schematic diagram of the radial array beams
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Tab.1 Maximum of on-axis scintillation index versus a with different r, and N

Gaussian beam ry=2 cm,N=2 ry=2 cm,N=4 ro=4 cm,N=4 ro=4 cm,N=6 r,=4.5 cm,N=4 r,=4.5 cm,N=6
a 3.27 3.26 3.26 3.24 3.24 3.18 3.18
e (0,1) 0.071 3 0.060 8 0.06 0.049 0.047 2 0.118 2 0.095 7
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