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Theoretical and Experimental Study on Power Spectrum of Atmospheric

Scintillation with Large- Aperture Receiver for Satellite-to-Ground Downlink
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(State Key Laboratory of Tunable Laser Technology , Harbin Institute of Technology, Harbin 150001)

Abstract .
expression is obtained for aperture receiving power spectrum of atmospheric scintillation of satellite-to-ground

Based on the temporal covariance of logarithmic amplitude and the practical conditions, the analytical

downlink. The effect of the receiving aperture and zenith angle on the power spectrum of atmospheric scintillation is
analyzed. The experiment of detecting stellar intensity is accomplished with a large antenna. The real power
spectrum of atmospheric scintillation is obtained. The results of experiment accord well with these of theoretical
analysis. The results show that the power spectrum of atmospheric scintillation includes low-frequency and high-
frequency spectrum. The amplitude of low-frequency spectrum is constant. The high-frequency spectrum obeys the
power law and the value of power-law is — 11/3. The amplitude of power spectrum gradually reduces with the

aperture scale adding or the zenith decreasing, and the shape of power spectrum is unvariable.
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Fig. 1 Power spectrum of atmospheric scintillation

with different receiving apertures
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Fig. 2 Power spectrum of atmospheric scintillation

at different zenith angles
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