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Theoretical Study on Singlet Fission Induced Nonlinear Optical Property of Boron Nitrogen-
Containing Anthracenes (' Graduate School of Engineering Science, Osaka University,* Center
for Spintronic Research Network, Osaka University, *Quantum Information and Quantum
Biology Division, Osaka University) O Ryota Sugimori,' Takayoshi Tonami,' Masayoshi
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On the basis of diradical-character-based design principles for highly-efficient nonlinear
optical (NLO)'* and singlet fission (SF)'® substances, we have theoretically proposed a novel
class of third-order NLO systems (SF-induced NLO systems) utilizing the correlated triplet
pair generated by SF process”. Anthracene satisfies the energy level matching condition for
efficient SF by boron-nitrogen (BN) substitution®. In addition, an increase in the second
hyperpolarizability (y) can be expected due to the spin polarization in the longitudinal direction.
Therefore, BN-anthracenes are expected to have excellent SF-induced NLO properties. In this
study, we have focused on BN-anthracenes [Fig. 1(b), (c)] as new SF-induced NLO candidates,
and y of their singlet and triplet states were calculated by quantum chemical calculations. The
y values have been found to strongly depend on the BN substitution position.
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