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[Abstract] Organic photovoltaic solar cells (OPV) are useful devices that convert the
abundant solar energy to electric energy. The photogenerated electron-hole pair, so called
exciton, plays a critical role in determining the 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. For that purpose, we implemented the hybrid
method of linear-response time-dependent density functional theory/Tully’s fewest switch
surface hopping simulation technique to the program package NTChem. We adopted an
efficient algorithm for the computation of nonadiabatic coupling based on the wave-function
overlap. The resultant nonadiabatic simulation code is as fast as usual Born-Oppenheimer
simulation. We performed an exemplary nonadiabatic simulation for the candidate donor
molecule of OPV.
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Table 1. CPU times (seconds) for computing the nonadiabatic coupling matrix elements of thiophene.

Basis function | N(occ)x N(virt) | # of states | Determinant This work
cc-pVDZ (99) 1694 5 109 <1
10 123 <1
20 177 <1
cc-pVTZ (215) 4296 5 679 <1
10 745 <1
20 1018 <1
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Fig. 1. Typical trajectory of ring-opening pathway of coumarin starting in S (nn*)



