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Development of first-principles solar-cell simulator and design of innovative
photovoltaic materials
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To realize efficient solar energy conversion, 1 developed photovoltaic
material simulator based on the Schockley-Queisser theory and the first-principles electronic
structure calculations. In the conventional electronic structure method, such as the local density
approximation (LDA) and the generalized gradient approximation (GGA), the energy gap is extremely
underestimated, and this prevents us from using these methods for photovoltaic material simulator.
In the present study, | implemented "beyond-LDA" method, such as hybrid method, QSGW method and so
on, for my simulator and realize accurate predictions. | applied this method for materials design of

intermediate-band solar cell materials, tandem-type solar cell materials and all-oxide
hetero-structure solar cell materials with using environmental-friendly materials for realizing
sustainable solar energy conversion.
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