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Delayed Fluorescence from Inverted Singlet and Triplet Excited States

N. Aizawa et al., Nature 609, 502 (2022).

Recently, numerous photochemists and display manufacturers have focused their efforts on utilizing thermally
activated delayed fluorescence (TADF) of organic compounds for OLEDs. This approach is particularly advantageous
as it eliminates the need for rare metals. In TADF, luminescence efficiency is enhanced by converting the triplet
excited state (T,) to the singlet excited state (S,). However, the conversion efficiency is typically limited due to the
Hund's rule of maximum multiplicity, which dictates that the energy of T, is lower than that of S, and thus their energy
difference (AEg,) is positive. To address this limitation, N. Aizawa at Osaka University and his collaborators conducted
computational simulations to screen various heptazine analogues where the AE, could be theoretically negative by
violating the Hund's rule. Out of promising candidates, the researchers synthesized two heptazine analogues. They
showed that one of these molecules exhibit delayed fluorescence with shorter lifetimes at lower temperatures, and the
AE . was experimentally determined to be —11 meV. These findings represent the first instance of the successful
creation of a Hund's rule-breaking OLED molecule.
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