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Abstract

A study team organized by USEF (Institute for Unmanned Space Experiment Free Flyer) has
been making engineering researches for SSPS demonstration experiment using a Japanese
launch vehicle, H2-A. The demonstration experiment will be a high-power microwave
transmission experiment at 100~400 kW from the low earth orbit to ground. The microwave
beam at 5.8 GHz will be transmitted from a planar antenna of 16 x 16 m size consisting of a lot
of sandwich panel modules combined with solar cells and microwave transmitters. The attitude
of spacecraft is controlled by the gravity-gradient force using a truss-tether hybrid system as
shown in Fig.1. The objectives of the demonstration experiment are to verify; 1) microwave
beaming for power transmission from the orbit to ground, 2) no serious interference with other
microwave utilities on ground 3) attitude and shape control of the planar panel for microwave
phase control, and 4) deployment of the 16 x 17.6 m panel with 0.1 m thickness. The major
engineering subjects for the demonstration experiment are; 1) frequency and phase
synchronization for oscillators in the different sandwich panels, 2) high-efficiency and low-loss
microwave transmitting system, 3) thermal design for the high-power microwave transmission,
4) system dynamics of spacecraft, and 5) rectenna for low power-density microwave. The
current status for the engineering study is summarized in Fig.2. Further investigation is
required especially for the retro-directive beam control, deployment of the two-dimensional
panel, and the rectenna technology for the low-power density microwave.
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Fig.1 Concept of system configuration. Fig.2 Current status of engineering study.
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