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Singlet fission (SF) is a photochemical process, where a singlet exciton splits into two triplet
excitons, and has recently attracted much attention from the viewpoint of improving the
photoelectric conversion efficiency of solar cells. In this study, we investigate the SF dynamics
in a symmetric hetero linear tetramer model composed of two kinds of pentacene dimers with
different intermolecular distances (r;), where 71 = 4.0 A for the outer dimer and r, = 4.0 to 3.4
A for the inner dimer, by numerical simulations based on the quantum master equation. The
effect of the heterogeneity originating from the difference in these intermolecular interactions
on the dynamics was clarified. The results show the usual increase in the population of the
correlated triplet pair (TT), except for the middle 7> = 3.675 A, where the SF rate increases for
r2=3.4 A compared to 4.0 A. For the middle 7 = 3.675 A, however, it is found that there is a
peculiar time evolution, where the TT population increases rapidly to 0.65 within 200 fs and
then increases very slowly to 0.85 over 10 ps. From the relative relaxation factor analysis, it is
found that this is due to the large superposition of singlet excitation and TT components in the
region showing intermediate heterogeneity (around > = 3.675 A).
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