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Abstract: The laser atmosphere communication system was employed to carry out near-surface laser
atmosphere transmission experiments for observation of scintillation indexes of different seasons and
different wavelengths. The measurements were performed every 10 minutes in a period from 8 am to
21 pm. Each time collected 15000 gray level images for processing and analysis, where the daily sam-
ples in good regularity were selected for comparison. Experimental result shows that scintillation in-
dex increases with the increases of temperature and turbulence effect, but decreases with the decreases
of temperature and turbulence effect. In addition, the index decreases with the increases of wave-
length. The longer the wavelength is, the better stability will be. The measured scintillation index is
basically equal to theoretical Rytov variance, which verifies the feasibility of Rytov variance under

weak fluctuation condition. It can be concluded that the scintillation probability density function of
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light intensity conforms to normal distribution according to the statistical data distribution. The expo-

nents of light intensity fluctuation power spectrum vary in the range of —7/3 to —12/3, being lower

than experimental results given in other documents. The results can be a reference for the further re-

search of satellite-ground laser communication.
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Fig. 1 Variation of scintillation index with time
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Fig. 4 Trends of probability density function of scintillation
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Fig. 5 Scintillation power spectral density
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