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Studies on nonlocal excited-state dynamics iIn semiconductors via novel
computational-chemistry techniques
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patchwork approximation

Detailed analyses of photoexcited-state dynamics of chemical species such as
molecules and solids are important from both fundamental and practical points of view.
Quantum-chemitry-based computer simulations are powerful tools, but their computational cost has
limited their applicability. In this study, we propose a novel approach called patchwork
approximation, which reduces the computational cost by using the spatial locality of electronic
hamiltonian. The proposed approach enabled computer simulations of photoexcited-state dynamics of
large systems withing a reasonable computational cost. We applied the proposed approach to organic
solar cells to analyze the detail of the charge separation process, which generates the plus and
minus charges from the photoexcited state.
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