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Numeric Simulation of Laser Propagation in Atmospheric Turbulence

ZHOU Wen-ming, XU Jun, ZHANG Qing-hua, WENG Xiao-dong, LI Jun
(Physics Department, The Second Artillery Engineering College, Xi'an, Shaanxi 710025, China)

Abstract  Statistical characteristics and basic model of atmospheric turbulence are reported. Using random number
sequence generated by randomizer of SVS -Fortran as random variable, random process of atmospheric turbulence is
objectively described. A equivalent model of horizontal atmospheric turbulence is constructed through FFT and filtering.
Basing on Karman spectra model of atmospheric index—of -refraction power spectra density and the Generalized Huygens—
Fresnel diffraction integral theory, the process of laser propagation in atmospheric turbulence is simulated with an efficient
two—dimensional FFT and IFFT by computer. It is shown that additory phase generated by random phase screens reflected
characteristic parameter of structure of atmospheric turbulence.
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Fig.2 Simulation flow chart of laser beam horizontal
atmospheric propagation
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Fig.3 (a) Initial Gaussian beam; (b) distribution of Gaussian electric intensity after propagation
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Fig4 (a) Phase screen Ci=1x10", PV=24.833; (b) Phase screen Ci=1x10""PV=27.013; (¢) Phase screen Ci=1x10", PV=75.471

(a)

B 5 R IR AR R, 2 kn, (a) IFEBEMRAESHE; (b) L GHE- T
Fig.5 Gaussian plane beam atmospheric propagation 2 km. (a) Facula intensity distribution; (b) Plan of facula
in distant laser field in distant laser field
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Fig.5 Gaussian plane beam atmospheric propagation 2 km. (a) Facula intensity distribution; (b) plan of facula
in distant laser field in distant laser field
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