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Experiment of the Fiber Coupling Efficiency for Satellite
Downlinks
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The results are shown of experiments to measure fiber coupling efficiencies using the fine
pointing mechanism in ground-to-satellite optical communications by utilizing the optical inter-
orbit communications engineering test satellite “OICETS”. First, the fiber coupling theory of
spatial optical communication in horizontal propagation is extended to a fiber coupling theory
of optical communication in space which takes into account changes in altitude. Further, in the
present experiments a fast fine pointing mechanism was used to enable the tracking of varia-
tions in atmospheric turbulence, and thus the fiber coupling experiments of ground-to-satellite
optical communications were conducted by suppressing the effects of atmospheric turbulence.
Finally, the results of the actual fiber coupling experiments using OICETS are compared with
the results of simulations using the fiber coupling theory of optical communication in space
which takes into account changes in altitude.
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Drive element Piezoelectric
Drive voltage 0-150 V
Pre-road 900 N
Diameter of Mirror 20 mm ¢
Angular range + 2.7 mrad
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