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In the near future, energy and environmental problems will worsen by global worming and decrease of fossil
fuels. Japan Aerospace Exploration Agency (JAXA) has studied Space Solar Power Systems (SSPS) using laser and
microwave beams for years since 1998. In this system, the space solar energy is converted into other optical
energies in the geostationary orbit, and optical energies are transmitted to the earth without depending day and night.
Therefore, this system is expected as a means to solve energy and environmental problems in the future.

We have examined two methods of laser based SSPS (L-SSPS) and microwave based SSPS (M-SSPS) in this
system. We plan the laser energy transmission of 1GW to the earth. For the L-SSPS, solar condenser mirrors are put
into the orbit and concentrates the solar energy. The concentrated solar energy is supplied to laser amplifiers. The
low energy seed laser beam is amplified with the direct solar pumping solid-state laser diode, and then the
amplified laser beam is transmitted to the earth. The waste heat of laser generator is radiated into the space with
radiators. Moreover, hydrogen is produced by using the photocatalytic hydrogen generation system or the
electrolytic system of water in the earth-based equipment. Also the electric source of electrolytic system is supplied
from the photovoltaic device converting laser beam into electricity. In case of M-SSPS, the solar energy collected
with the primary mirror is converted into electricity with the solar cell and then the electricity is converted into the
microwave beam with the semiconductor device. The rectifying antenna on the ground collects the transmitted
microwave beams and converts it into electricity. The electricity is supplied to commercial power grids.

In current research of L-SSPS, we have researched some elemental technologies such as the laser generator
based on the direct solar pumping solid-state laser diode, the transmittal properties of high energy laser beam, the
film mirror used for the solar condenser mirror, the space heat radiation technology, the high-efficiency
photovoltaic device converting laser energy into electricity and the photocatalytic hydrogen generation system.

In the laser generator, an active mirror system is chosen as the laser amplification method, and Nd/Cr-YAG
ceramics are chosen as a material. Because, the heat radiation of active mirror method is easier than that of other
methods as the rod or the fiber, and the Nd/Cr-YAG ceramic can efficiently amplify the laser beam of 1064 nm
compared with other materials. Therefore, a high-efficiency laser generator is expected.

In the research of photocatalytic hydrogen generation using the L-SSPS, we assume the directly hydrogen
generation from the seawater to be an end goal. However, the search of this material is very difficult. Then the
hydrogen generation at the sulfur circulation from the hydrogen sulfide by the laser beam of 1064 nm is researched.
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