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[Abstract] We have investigated the thermally activated delayed fluorescence (TADF)
materials used for organic light emitting devices (OLED) using time-resolved infrared
vibrational (TR-IR) spectroscopy. We measured TR-IR spectra in the fingerprint region (1000
- 2400 cm™) of dilute solutions of the typical carbazolyl dicyanobenzene derivatives, 2CzPN
and 4CzIPN, after photoexcitation with a 400 nm pulse. We found that the vibrational spectral
pattern is largely changed accompanied by the intersystem crossing (ISC) for 2CzPN but not
for 4CzIPN. This indicates that 2CzPN undergoes a large structural change along with ISC
whereas 4CzIPN does little structural change. By comparing the TR-IR spectra to the spectral
simulations by DFT calculations, we determined the detailed structures of the excited triplet
states. This difference in structural change along with ISC presumably causes different
photoluminescence efficiencies of 2CzPN and 4CzIPN.
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