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1. Background of research
Since the last three decades, global warming has caused serious problems, e.g. climate change, rise in ocean
level, endemic expanding to other area, and so on. As another factor, countries in the world have considered
stable and safe energy, whose development must be the most important issue for human being, after the big
earthquake at 3.11 and successive nuclear plant accidents in Japan. Here we conduct to develop both
sustainable LED and low-cost solar cell by nanotechnology as a tool and by nanosilicon (nanoSi) as a material.
These devices are expected to suppress the energy problems.

2. Research objectives
We started to develop the LED and solar cell, both of which are made of nanoSi. In this project, our aim is to
raise conversion efficiency of these devices up to commercial ones and to reduce the production cost by
developing new and easy method.

3. Research characteristics (incl. originality and creativity)
This research has the following characteristics. i) Si is nontoxic material, low cost, and huge abundance,
because the raw material of Si is sand, rock, or stone. ii) the LED and solar cell composed of nanosilicon are
produced by no vacuum process, which results in low production cost . iii) A low cost LED and/or solar cell
contributes to spread their devices all over the world.

4. Anticipated effects and future applications of research
Rare earth materials, e.g. element Tb or Eu, are used as a luminescent in commercial optodevices, which are a
fluorescent light tube, a back light of flat panel display, and so on. However, the mining for rare earth has been
limited in a few countries because of subtle natural abundance. If nanoSi is used as alternative luminescent,
the rare earth problem is suppressed. As for solar cell, the nanoSi is expected to raise significantly the
conversion efficiency because of various nanosize effects.
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