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[Abstract] Organic photovoltaic solar cells (OPV) are environmentally friendly energy
materials which can convert the abundant solar energy to electric energy. The photogenerated
electron—hole pair, so-called exciton, plays an essential role in determining the power
conversion efficiency of OPV materials. The exciton dynamics such as diffusion, migration,
and recombination, however, remains unclear. Thus, it is highly desirable to observe directly
the microscopic dynamics occurred on the interface between the donor and acceptor
molecules. It is necessary to take explicitly into accounts the interaction between the exciton
and surrounding molecules because the charge separation depends critically on the
surrounding media. Thus, we develop the Tully’s fewest switch surface hopping simulation in
the framework of quantum mechanics/molecular mechanics (QM/MM) approach. We
implement the energy and analytic energy gradient at the linear-response time-dependent
density functional/MM level of theory to the program package NTChem and exemplify the
nonadiabatic simulation for the candidate donor molecule of OPV.
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Fig. 1. Representative trajectory of hydrated coumarin: (a) energy profile and (b) bond lengths

between carbonyl oxygen and water hydrogen atoms.
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