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We have established materials-science approach for understanding and
utilizing photoenergy conversion phenomena taking place at the surface/interface of nano-scale
systems. Wavelength-selective photoenergy converter structures and thin film materials and
nano-materials were developed for efficiently interacting with light and converting it to the heat
and electricity. We combined ab initio electronic/optical property simulations and electromagnetic
simulations of the nanophotonic device structure, for optimizing the materials developments and
device geometry simultaneously to realize high-performance photoenergy converters.
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