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Theoretical research progress on the influence of atmospheric turbulence and
thermal blooming on characteristics and beam quality of
laser array beams propagating in the atmosphere

Li Xiaoqing,  Ji Xiaoling
(College of Physics and Electronic Engineering, Sichuan Normal University, Chengdu 610068, China)

Abstract: We provide a review of the theoretical research progress on the influence of atmospheric turbulence
and thermal blooming on the characteristics and beam quality of laser array beams propagating in the atmosphere. The
analytical and numerical simulation methods to study the propagation of laser array beams in the atmosphere are
introduced. The influence of the atmospheric turbulence on the intensity, angular spread, directionality, curvature
radius and turbulence distance of laser array beams is reviewed, and the influence of the atmospheric thermal
blooming on the intensity, propagation efficiency, beam centroid, time scale of thermal blooming and focal shift of
laser array beams is also reviewed. It is shown that the influence of atmospheric turbulence and thermal blooming on
the beam quality of laser array beams is closely related with the beam combination methods, beam parameters and
atmospheric parameters.
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