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In this research project, we have developed a novel method for the
calculation of electronic excited states of organic semiconductor materials, by implementing the
GW/Bethe-Salpeter equation (GW/BSE) method within the fragment molecular orbital (FMO) method. In
order to implement the fragment-based GW/BSE method, we newly proposed (1) fragmentation
approximation for the polarization function, (2) A COHSEX approximation for environmental induced
polarization effects, and (3) excited state with an exciton model. The program developed in this
research project enables GW/BSE calculations for systems with more than several thousand atoms.
Therefore, the present method allows for highly accurate excited-state calculations for realistic
disordered molecular aggregates, including organic electronic devices.
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