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Abstract:

Solar energy research offers some of the greatest promise to provide sustainable clean energy into the future, both for power grids as well as vehicles, either directly or via fuel cell hydrolysis.  Until recently, solar cell technology has relied on poly/crystalline silicon resources, combined with an expensive semiconductor-like manufacturing process.  Recent advances in solar cell technology have shown that quantum structures resulting from nanotechnology research can yield photovoltaic or thermionic solar cells offering increased absorption of the solar spectrum, improved efficiencies and much lower material and processing costs.

Amorphous diamond is a novel material for solar cells, yielding energy conversion efficiencies of over 55% at a projected cost savings of 75% over conventional silicon technology.  Amorphous diamond has the unique ability to act as both a conductor and insulator due to its combination of graphitic and diamond content.  Further, because of its heterogeneity in crystal structure, it offers numerous intermediate band gap states and thus the ability to harvest photons with significantly less input energy.   Initial research on amorphous diamond-coated electrodes in a vacuum have shown increasing electron emissions at higher temperatures; up to 2 orders of magnitude at 

300oC.  At lower temps, the amorphous diamond solar cell still produces significantly better conversion efficiencies than conventional designs.  Additional research indicates that the use of dielectrics may allow such solar cells to be offered in a flexible form, and merely coating amorphous diamond on existing silicon solar cells raises conversion efficiencies significantly.

PAGE  
16

