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Fig. 1 Perturbative intensity contour along z direction at¢ = 0. 0053
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. Fig. 3 Perturbative intensity with propagation distance 2
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Simulation and Analysis of Nonlinear Effect

of Laser Atmospheric Propagation

Jiang Shaocen Sun Jingwen*
(Southwest Institule of Nuclear Physis and Chemistry Science, Chendu 610003 ;
» Technology Information Centre, China Academy of Engineering Physics, Chengdu 610003)

Abstract The simulation of the nonlinear effects of laser atmospheric propagation is
reported in this paper. A set of atmospheric hydrodynamics equations and nonlinear
electromagnetic wave -equation which interacts the atmosphere are given. The wave equation
describing the stimulated thermal Rayleigh Scattering (STRS) induced small perturbation
instability is derived. And turbulence is theoretically treated. Basing on these equations, we
performed a set of 4D programs (TURBLM) to simulate thermal blooming and phase
compensation for it, small perturbation instability, and the interation of turbulence with
thermal blooming. The simulated results accord with theories and experiments.

Key words thermal blooming, small perturbation instability, turbulence



