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Exploratory Study on Conjugated Polymers with Highly Efficient Singlet Fission
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We studied singlet fission in a low-bandgap crystalline conjugated polymer
PDPP3T films, which have electron-deficient diketopyrrolopyrrole (DPP) and electron-donating
thiophene (T) units in the main chain, measured by ultrashort pulsed transient absorption
spectroscopy. As a result, we found that no intrachain singlet fission is observed in isolated
PDPP3T chains (intrachain J-aggregates) and that efficient singlet fission is observed in more
H-aggregated PDPP3T films. In addition, we found that triplet pairs formed by the singlet fission
are likely to dissociate into free two triplet excitons more efficiently in highly crystalline
PDPP3T films rather than in amorphous PTB1 films, suggesting that faster exciton diffusion is
beneficial for the efficient dissociation of triplet pairs into free triplets.
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