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We reviewed three studies on photoexcited structural dynamics in photofunctional materials using
time-resolved infrared spectroscopy. In thermally activated delayed fluorescence (TADF) emitters for
organic light-emitting diodes, we found that the structural change associated with intersystem crossing
strongly affects TADF activity. In the transition metal complexes for CO, photoreduction, we showed
that the steric hindrance in the excited state improves the photophysical properties for photocatalytic re-
actions in collaboration with time-resolved extended X-ray absorption fine structures. In a photoactive
liquid crystal, we revealed the overall picture of photoexcited processes in combination with time-re-

solved electron diffraction.
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Fig. 1 Experimental setup of time-resolved infrared spec-
troscopy.
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Fig. 2 (a) Molecular structure of 0-3CzBN, (b) Observed
(100 ns) and calculated TR-IR spectra, (c)
Difference in geometry between S and T states, (d)
Temporal evolution of TR-IR spectra.
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Fig. 3 Estimated potential curves and molecular geome-
tries for (a) 0-3CzBN and (b) 4CzBN.
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Fig. 4 Molecular structures and photophysical properties
of aryl-phosphine Re (I) carbonyl complexes: (a)
E (2,2) and (b) (3, 3).
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Fig. 5 (a) Observed (100 ps) and calculated TR-IR spec-
tra of (3, 3). (b) Observed TR-EXAFS (100 ps)
and its fitting function of (3, 3).
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Fig. 6 Filling models of optimized geometries of £, (2, 2)
and (3, 3).
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Fig. 7 Schematic structure of columnar liquid crystal and
its constituent molecule.
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Fig. 8 (a)Observed (100 ps) and calculated TR-IR spectra
of the liquid crystal sample. (b) 7} optimized ge-
ometry of the center part in the constituent mole-
cule.
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Fig. 10 Structural dynamics in photoactive liquid crystal.
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