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Verifying Negative Exciton Diffusion in a Thermally Activated Delayed Fluorescence Material
with Time-Resolved Imaging and Numerical Simulation ('Osaka University, *Kyoto
University) Hidenori Yoneda,! Hikaru Sotome,' Yuka Yasuda,? Ryosuke Okumura,? Syoji Ito,!
Hironori Kaji,? Hiroshi Miyasaka'

Spatiotemporal diffusion of excitons and charge carriers plays a crucial role in photo-energy conversion
systems such as solar cells and light emitting devices. In the present work, using time-resolved
fluorescence imaging, we evaluated diffusion dynamics of singlet and triplet excitons in MA-TA crystals,
which is one of thermally activated delayed fluorescence (TADF) materials. The mean square
displacement (MSD) of excitons in the MA-TA crystals increased with time upto 50 ns from
photoexcitation, then it showed a partial decrease after 50 ns. This result implies the negative diffusion
of the excitons: the excitons were spatially concentrated in the center of the photoexcitation spot, which
was verified with numerical simulations on the exciton diffusion.
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Fig. 1. (a) Chemical structure of MA-TA. (b) Exciton distribution in a MA-TA crystal plotted
as functions of position and time in nanosecond time scale. (¢) Time evolutions of mean square
displacement of singlet excitons obtained from the experiment and simulation.
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