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Harnessing the Power of
the Sun in Space
The Space Solar Power Systems (SSPS) project is a space-based solar power plant that generates
energy by collecting sunlight in geostationary orbit. Researchers in Japan have already moved from
the study phase to the technology demonstration phase, aiming for practical use in the 2030s.
Toshio Matsubara reports on how Japan is leading the world in this revolutionary technology.
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Currently, researchers are examining two
different ways of transmitting energy, aiming to
achieve commercial SSPS in the 2030s. The two
methods under examination are transmission
of power by microwaves and transmission by
laser beams. The microwave-based space plant
comprises two large mirrors 2–3 kilometers in
diameter, solar cell panels, microwave transmitters, and transmission antennas. The electricity
produced by the solar cells is converted into
microwaves and transmitted to a receiving plant
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on the ground. The receiving plant consists
mainly of an array antenna 2 kilometers in diameter known as a rectifying antenna, where
Illustration of the microwave-based SSPS

12

Highlighting Japan JANUARY 2012

the microwaves are once again converted into

electricity. Microwaves have the major advantage of being able to pass through clouds on
their way to Earth. However, the downside is
that energy losses occur during the conversion
of electricity into microwaves and the conversion of microwaves back into electricity.
Meanwhile, a laser-based solar plant conCOURTESY OF JAXA

sists of mirrors, a laser module (laser oscillation system) and a transmission system. It converts sunlight directly into laser beams, omitting
the process of conversion into electricity, and
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project of enormous significance.”

low-cost way of transporting the system into
space, unmanned robot technology for assem-

Toshio Matsubara is a freelance writer.
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