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Prediction of Antenna Propagation Characteristic in Space Environment
Using Ray Tracing Method
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Abstract

We calculate the propagation characteristic of antennas considering refractive indices of space environments. The effective indices
of troposphere, stratosphere, and inonshpere are computed and the ray tracing method, geometrical optics, and Huygens' principle are
used to estimate refracted and attenuated electromagnetic wave of space environment.
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Fig. 1. Index of refraction of the troposphere and stratosphe-
re(10. 14. 2016, Osan).
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Table 1. Division of atmosphere.

JIx |~10 km|~20 km|~80 km| ~500 km | ~35,768 km
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Fig. 2. Propagation path in space environment.
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Table 2. Changed angle of target depending on incident

angle.
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Fig. 5. Radiation pattern of antenna in space environment
(angle between ground and incidence vector —30°).
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