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Abstract

In this paper, we describe studies on a Solar Power Satellite (SPS) which have been
carried out at Hokkaido University from 1981. The SPS transforms sunlight energy into
electric energy using a huge solar array on a geostationary orbit, and transmits the energy
down to the earth by a 2.45GHz microwave. On the earth, we receive the microwave using
a “Rectenna” (Rectifying Antenna), and supply commercial electric power. The SPS
provides one of the promising solutions to energy shortage and environmental pollution
problems.

At Hokkaido University, we proposed a circular microstrip antenna for transmission and
reception of the microwave power. The circular microstrip antenna does not resonate at
integer multiple frequencies of a dominant frequency (2.45GHz). Higher harmonics which
interfere with radio communication systems are reduced by the circular microstrip antenna.
Then, we can construct simple antenna systems because we do not need additional bandpass
filters to prevent unwanted radiation.

In this paper, we present a detailed description of the circular microstrip antenna for
energy transmission and reception. Also, we describe the effect of the SPS on the communi-
cation system and biological environment.
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1968 — Dr. Peter Glaser proposed the concept. 1978 — DOE/NASA held the first program
1972 — NASA/Lewis evaluated the concept. review.

— DOE/NASA published the reference
system description and the preliminary
environmental and societal assess-

1973 — Dr. Glaser patented the concept.

1975 — NASA Office of Energy Programs
evaluated the concept.

ments.

1976 — NASA initiated intensive systems defi- 1979 — DOE/NASA held the second program
nition activities. review.

— Program responsibility was assigned to — DOE/NASA completed the preliminary

the Energy Research and Development

HE ' comparative assessment and updated
Administration.

the enviroumental and societal assess-

— ERDA task group recommended an ments.
evaluation study. 1980 — DOE/NASA held an SPS symposium
1977 — DOE/NASA approved the plan for and and the third program review.
initiated the Concept Development and — DOE/NASA conducted peer reviews of

Evaluation Program. technology status.

— DOE/NASA published the CDEP sys-
tem definition report and the envirom-
mental, societal, and comparative
assessments.

— DOE/NASA published the program
assessment report.
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