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Far-field characteristics of high-power;faser beams

J1 Xiao-ling'?, TAO Xiang-yang®37L [\Bai-da®
(1. Institute of Physics and Chemistry ,Sichuan University ,Chengdu 610064, ,China ; 2. College of Electronic Engineering ,Sichuan
Normal University ,Chengdu 610066 ,China ; 3. College of Physics & Gommunication Electronics Jiangxi Normal University ,Nan-
chang 330027 ,China)

Abstract : By using a beam model with linear non-uniform-field profile in the x direction ,the effect of beam non-uniformity
and ronlinear thermal blooming in the optical beam control-system on the far-field characteristics of high-power laser beams is
studied. It is found that the non-uniformity of the initial beam affects the focusability and results in the astigmatism. The thermal
blooming gives rise to a further decrease of the focusability and a further increase of the astigmatism. In addition ,the peak intensity

in the far-field is reduced and its positionyshifts away owing to the thermal blooming.
Key words : high-power laser ; nen-uniformity ;inner optical system ;thermal effect ;far-field characteristics
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Fig.1 Simulation model for a non-uniform beam
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Fig.2 Intensity distributions of a non-uniform beam with s =2 in vacuum
a —at the input plane b —in the far field ¢ —counter lines in the far field
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Fig.3 Intensity distributions of a flat-topped beam with P = 70kW
a —at the exit of the inner optical system b —in the far field ¢ —counter lines in the far field
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Fig.4 Intensity distributions of a non-uniform beam with P =70kW,s =2
a —at the exit of the inner optical system b —in the far field
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Fig.5 Gounter lines of non-uniform beams with s =2 for different values of P
a—P=1kW b —P=50kW c —P=60kW d—P =80kW
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Fig.6 PIB curves of annular beams with s =2 for different values of P
“ s0o” PIB curve of a non-uniform beam propagating in vacuum
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