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Wave-length dependence of intensity fluctuation of laser beam transmitting
through ground to satellite induced by atmospheric turbulence
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Abstract: This paper reports wave-length dependence of beam wave intensity fluctuations of ground-to-satellite up-link caused by
atmospheric turbulence. Beam wave fluctuations are estimated by numerical calculations carried out using the moment equation
analysis by the thin phase screen approximation together with the conventional perturbation analysis. The value of the refractive
index structure constant for the numerical calculation is set by using results of a past experiment. Scintillation index for up-link beam
are calculated as a function of wave-length for the two case of the intensity of atmospheric turbulence using the Rytov method and

the moment analysis.
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Fig. 1 Asketch of ground-to-satellite laser
beam transmission.
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Fig. 2 Altitude dependence of C,?> using calculation of
atmospheric turbulence compared with H-Vs;7y model.
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Fig. 3 Calculated scintillation index of the up-link which

wave-length is 0.5145 u m for thin-screen model of

atmospheric turbulence as a function of C,2 using the Rytov

approximation analysis and the moment analysis.
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Fig. 4 Wave-length dependence of scintillation index of the
up-link beam for the two value of C,? calculated using the
Rytov analysis and the moment analysys.
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