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Scaling Laws of High Energy Laser Propagation through Atmosphere

Qiao Chunhong Fan Chengyu Huang Yinbo Wang Yingjian
(Center for Atmospheric Optics, Anhui Institute of Optics and Fine Mechanics ,

Chinese Academy of Sciences , Hefei, Anhui 230031, China)

Abstract The scaling laws of high energy laser propagation through atmosphere are numerically analyzed by the
four-dimension simulation program of high energy laser in atmosphere. The scaling relations of the 63.2 % encircled
energy beam radius spreading and the average energy intensity in the different encircled energy radius are obtained in
the focal plane. The scaling relations are applicable to different atmospheric turbulence effects. Based on the

relations, the atmospheric propagation effects of high energy laser can be predicted and estimated effectively.
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Fig. 1 Square of beam quality factor induced by thermal blooming versus the distortion parameter Ny,
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Fig. 2 Square of beam quality factor induced thermal blooming and turbulence versus propagation distance and laser power
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