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[Abstract]
Singlet fission (SF) has recently attracted much attention because of its potential for improving

efficiency of photovoltaic solar cells. We have proposed a guideline for designing molecules
causing efficient SF based on diradical character, which satisfies the exciton energy matching
conditions. Meanwhile, since the electronic coupling, which contributes to the efficiency of
SF, depends on the intermolecular packing, it is significant to clarify the correlation between
the electronic coupling and the intermolecular configuration. Acenes such as tetracene and
pentacene are known for efficient SF materials, but their © — & orbital overlaps are relatively
small because of herringbone structures in their crystal phases. We therefore proposed
sumanene-fused acenes (Figure 1) as a novel class of SF molecules, in which sumanene works
well to form n—m stacked aggregates in crystal phases, which cause large n — 7 orbital overlaps.
We investigate intermolecular configuration dependences of electronic coupling in SF for those

proposed molecules using quantum chemical calculations.
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