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Abstract A large-scale phased array antenna will be adopted as a transmitting system of solar power satellites. The
objective of the present study is to maximize microwave power transmitted from a phased array antenna including lossy digital
phase shifters. In the present study, we formulated this problem as a combinatorial optimization problem. Then we developed
an efficient beamforming algorithm to obtain a near-optimal solution of the problem in a short computational time by the real
rotation theorem. Also, we fabricated 4-bit digital phase shifters, and we conducted beam pattern measurements of a
1-dimensional 12-elements uniformly-spaced phased array antenna. We confirmed effectiveness of our developed algorithm
through the experimental measurements and results as well as numerical simulations.
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