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I present an outline of previous proposal of a Space Station Experiment on Microwave Power Transmission. The
proposed experiment is planned to be conducted on the Japanese Experimental Module Exposed Facility (JEM-EF).
This experiment was proposed in 1996. Members who proposed it were H. Matsumoto, K. Hashimoto, and N.
Shinohara of Kyoto University, M. Fujita of CRL (present NICT), K. Itoh of Hokkaido University, S. Sasaki of
ISAS, T. .Katagi of Mitsubishi Electric Corporation, T. Itoh of UCLA, J. G. Hawkins of University of Alaska
Fairbanks, and F. E. Little of Texas A&M University.

The experimental setup was as follows: A power transmitting antenna array with a size of 2 m x 1.6 m will be
deployed vertically from the container base after being installed to the JEM-EF. The transmitting array antenna
consists of 340 antenna elements, each of which radiates 2 watts maximum yielding the maximum transmitted
power of 680 watts. The microwave frequency used for the power transmission is 2.45 GHz, though the
frequency might be changed into 5.8 GHz depending on the station EM requirement.

The transmitting system hires a hybrid method of combining computer controlled retrodirective beam control
and the REV (rotating-element Electric field Vector) method. The latter REV method provides information of
possible deformation of the antenna plane and/or mulfunctioning of individual elements.  As the transmitting array
antenna panel is composed of four sub-panels which can be moved semi-independently, One set of a pilot signal
receiver and one phase detector will be installed on each sub-panel, reducing the number of the set down to 4
instead of 340. The information of the necessary phase shift of each transmitting antennas computed by
combining the phase information by the pilot detector set and the antenna plane deformation or deviation from the
nominal plane. A power receiving rectenna panel will be loaded on the top of an extended boom. The microwave
power transmission test is to be carried out between the TX and RX sub-sets of our system which are separated
about 2.5 m.

The experimental objectives are not only to conduct the above-mentioned technological tests of the microwave
power transmission with the newly developed system, but also to carry out scientific experiments concerning the
interaction of the high power density microwave beam with the surrounding space plasma environment. This
scientific experiment will be conducted by changing the power density of the microwave power beam via the
control of the beam radius at the focal point. The phased array for the power transmission has a capability of
focusing the power beam around a preset spatial point, thereby giving a very high microwave power density. The
maximum attainable power density will be more than 5 kKW/m?,

The examination of the maximum usable power density of the energy carrying microwave is significant
because the higher power density will provide smaller power beam radius, and thereby could reduce the size,
weight and cost of the transmitter and receiver systems. Further the scientific experiment will bring in interesting

academic knowledge on nonlinear interaction of strong electromagnetic wave with magnetized plasma.

1 Presented at the 16th SPS symposium, 3-24, October, 2013.
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