
ROLE OF EXCITON-PHONON COUPLING

IN SINGLET FISSION

Zhongkai Huang∗, Sayantan Bandyopadhyay†, and Yang Zhao‡

Abstract

Using the Dirac-Frenkel time-dependent variational principle and the multi-
D2 Ansatz we have simulated the process of singlet fission. The singlet fission
process has seen a resurgence in the recent years because of its ability to by-
pass the Shockley-Queisser limit of photovoltaics. We have studied the effect of
phonon frequencies associated with diagonal and off-diagonal coupling (diagonal
and off-diagonal coupling frequencies) and the role of the Huang-Rhys factor. In
the case of high off-diagonal coupling frequencies, the efficiency is independent
of the Huang-Rhys factor, while in the case of the low off-diagonal coupling fre-
quencies, we obtain a high-efficiency channel. We have further studied the time
scales involved in the process for different diagonal and off-diagonal coupling
frequencies. We intend to provide a frequency-efficiency analysis to help future
development of singlet fission materials.
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