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Abstract

A recent transmitting system of a Solar Power Satellite (SPS) has been studied on the
assumption that there are no mutual coupling effects when the spacing between elements is more
than 0.6 wavelength. We however have to know the behavior of the mutual coupling. The objective of
the present study is to evaluate effects of the mutual coupling with changing the spacing, the phase
difference between adjacent elements and the number of antennas.

We calculated the electromagnetic field of circularly polarized rectangular patch antennas. We
studied linear array antennas of uniform spacing and amplitude. When we changed the spacing, we
evaluated the effects of the mutual coupling with S-parameters. As we increased the numbers of
elements, the minimum spacing became smaller. When we changed the phase difference, we
evaluated the effects of the mutual coupling with radiation efficiency

Although we could evaluate the effects of the mutual coupling with S-parameters in a few
elements, it's difficult in much more elements. We compared the sidelobe levels between the
simulation results and the ideal value. We evaluated planar array antennas, and the results were
similar to those of the linear array antennas. We performed experiments with SPORTS 5.8 (Space
POwer Radio Transmission System with 5.8GHz). We changed the spacing and the phase difference.
The experimental results of the SPORTS 5.8 beam pattern in a planar array case were nearly equal to
those in a linear array case.

In conclusion, we found out that the mutual coupling is negligible on SPS.
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