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[Abstract] To achieve efficient organic light emitting diodes, thermally activated delayed
fluorescence (TADF) molecules are actively investigated. Although the structural dynamics in
excited states are believed to be of great importance, experimental observation in real time is
still lacking. We employed time-resolved infrared vibrational (TR-IR) spectroscopy to gain
direct information about structural dynamics upon photoexcitation and applied to prototypical
donor-acceptor TADF molecules. Comparison with quantum chemical calculations allows us
to shed light on the molecular structure in both ground and excited states.
Phenoxazine-triazin-type molecule shows drastic difference in both frontier orbitals due to
huge difference in the dihedral angle between donor and acceptor groups, indicating dynamic
increase of the energy difference between S; and T associated with structural relaxation. We
emphasize the potential importance of structural isomerization in the excited states to
establish the design strategies of TADF materials.
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Fig. 1. (a-c) Results for PXZ-TRZ. (a)
TR-IR spectrum at 100 ps (exc. at 400 nm),
(b) Difference spectrum between Sp and T1.
(c) Molecular structures in Sp and T states
estimated from DFT calculation.
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Fig. 2. Frontier orbitals of PXZ-TRZ at the
optimized structures at (left) singlet ground
state and (right) triplet excited state.
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