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Abstract

Nowadays, human activities in industry and daily life are based on the huge consumption of fossil energy.
Fossil fuel reserves are finite and will run out in future. Furthermore, the CO, gas generated by the burning of
fuel causes numerous serious problems such as air pollution and global warming. On the other hand, solar,
geothermal and ocean tidal energies are considered as the major natural energy sources available at the surface of
the earth. The total solar energy on the surface of the earth is 1.75x10'” W (5.52x10%** Joule per year), which
corresponds to the unit area light power of ca. 1 kW/m?.  The total energy consumed by human in one year could
be supplied within an hour if we could utilize the entire energy available on the earth. The replacement of the
fossil energy will be possible by the effective harnessing of this energy. In this review, recent developments of
One is the system to transform solar energy to heat and the
other is to transform it to electric energy. Optical technologies designed to enhance the efficiency of these

applications are also introduced and several examples of such optical systems are given using optical simulations.

two typical utilizations of solar energy are reviewed.
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