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Spreading and wander of Gaussian-Schell model beam
propagation through atmospheric turbulence

Xiang Ningjing', Wu Zhensen!, Wang Mingjun?

(1. School of Science, Xidian Unversity, Xi’an 710071, China;
2. School of Physics and Electronic Engineering, Xianyang Normal College, Xianyang 712000, China)

Abstract: Based on the extended Huygens-Fresnel integral, the cross-spectral density and Rytov’s phase
structure function, average intensity was derived by a formula for the Fourier transform of Gaussian function.
Then mean squared root beam width, beam wander of a partially coherent Gaussian-Schell-model (GSM)
beam in turbulent atmosphere were found out. It shows that beam spread and beam wander have relation with
initial beam radius, initial coherence width, wavelength and transmitter hight in the atmospheric turbulence.
At last, some measures were brought to decrease the effect of atmospheric turbulence.
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Fig.2 Normalized intensity distribution of a partially coherent beam
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Fig.3 Normalized intensity of GSM beam versus distance
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Fig.4 Normalized intensity of GSM beam versus transverse distance
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Fig.5 Normalized intensity of GSM beam versus transverse distance
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Fig.6 Effective beam radius versus propagation distance
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Fig.7 Effective beam radius versus propagation distance
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Fig.8 Equivalent partially GSM beam versus propagation distance
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