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Region division of hollow beams in non-Kolmogorov turbulent path

CHEN Xiaowen' , WEI Xiaogin' , TANG Mingyue’ , DENG Hanling’
(1. Imaging Department, North Sichuan Medical College, Nanchong 637000, China;2. Department of Basic Medicine, North Si-
chuan Medical College, Nanchong 637000, China)

Abstract: To study the relationship between the region range and the parameters of hollow beam in the non-Kolmogorov
turbulence propagation path and the beam expansion in different regions, the expressions for the mean-squared width, Rayleigh
range, and turbulence distance of hollow beams propagating through non-Kolmogorov turbulence were given by using the extended
Huygens-Fresnel principle, and the propagation path was divided into three regions by using the turbulence distance for numerical
analysis. The results show that the length of region [ and region Il and the starting point of region Il decrease first and then
increase with the increasing of the turbulence generalized exponent parameter a ( There is a minimal value, when o =3.11) , and
increase with the increasing of obscure ratio 7 and beam orders M(‘and N). When the value of M(and N)is small(M(and N) <
3), the effect of turbulence on beam spread in Rayleigh range can not be ignored. The larger M(and N)and 7 is, the easier it is
to ignore the effect of turbulence on beam spread in Rayleigh range. In the transmission path, the beam enters area | , area [l
and area Il in turn, and then expands more and more violently. With the increasing of M(and N) and 7, the length of region II
and the starting point of region [l increase more significantly than the length of region [ . The results provide a reference for the
application of hollow beam propagation in turbulence.
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Fig. 1  Contour of intensity distribution of hollow beams
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