Study on High-Power Microwave Beam Forming
with Transmitting System of SPORTS2.45"

Tomohiko Mitani, Naoki Shinohara, Takaaki Matsushima, Hiroshi Matsumoto
Research Institute for Sustainable Humanosphere, Kyoto University
Gokasho, Uji, Kyoto 611-0011

Abstract

Phase-Controlled Magnetron (PCM) and Phase-and-Amplitude-Controlled Magnetron
(PACM), which our research group have developed, are one of the strongest candidates for
microwave generators in SPS microwave transmitting system, because they have
advantages as follows; (1) higher DC-RF conversion efficiency, (2) much lower cost and (3)
much smaller weight/power ratio than solid state devices. Based on these researches and
developments, Space Power Radio Transmission System for 2.45GHz (SPORTS2.45) was
installed in FY2000. A transmitting system of SPORTS2.45 consists of a phased array of the
PCMs, therefore it is able to focus a high-power microwave beam on a receiving site. In the
present study, we show unique demonstration experiments in the world on a high-power
one-dimensional microwave beam forming with 4 PCMs of the SPORTS2.45 transmitting
system.

We show experimental results on the microwave beam pattern formed by the
SPORTS2.45 transmitting system through an array of four horn antennas. Side lobe levels
of the experimental beam pattern were observed higher than the ideal side lobe levels
computed by numerical simulations. The problem is caused by the phase stability of PCMs in
the SPORTS2.45 transmitting system, the value of which is about =5 ~ 20 degrees.
However, the phase stability has already been improved within about *+1.2 degrees by the
upgraded PCM/PACM developed in FY2003. Hence, an almost ideal beam pattern can be
formed by upgrading the current PCMs of the SPORTS2.45 transmitting system.

Also, we show experimental results that we have succeeded in a directional control of
the high-power microwave beam from the SPORTS2.45 transmitting system.

* Presented at the 7th SPS Symposium, 16-17 September, 2004
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