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1. Background of research
The earth is said, "It is on the verge of life-and-death crises" for the energy crunch and the carbon dioxide
problem. There are still technological problems that should be overcome for Si-based solar batteries such as an
improvement of the conversion efficiency, though they are considered as the most promising clean energy
source. It is necessary to promote the research and development of a new energy source without being caught
in an existing technology to resolve these crises.

2. Research objectives
The purpose of this study is to develop a new solar cell that generates electricity based on a quite different
mechanism and then to create a function exceeding Si-based solar cells. A high performance new solar cell is
developed by designing electronic and crystal structures using ferroelectrics that have not been considered as
a promising material for solar cells.

3. Research characteristics (incl. originality and creativity)
The most attractive feature of the present study is to develop the new solar cell that generates electricity based
on new mechanism. For the Si-based solar cell, only the voltage of about one volt per cell can be generated.
There is a possibility that the function exceeding the Si-based solar cells can be created for the new solar cells
using ferroelectric materials because they can fundamentally generate a high voltage of hundreds of volts.

4. Anticipated effects and future applications of research
It is expected the new solar cells using ferroelectric materials become the kernel of a clean energy source and
not only contribute to the national interest of Japan but also to contribute to the energy crunch in the earth scale
as well as the simultaneous solution to the carbon dioxide problem.
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