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Radiative decays (fluorescence and phosphorescence) and nonradiative decays
(internal conversion and intersystem crossing) occur simultaneously in organic materials. The
competition between these electronic transitions determines material properties. Hence, if one can
accurately calculate the rate constants for all the relevant electronic transitions of organic
materials, one can understand the excited-state decay mechanism and realize a rapid and accurate
material screening method.
In this study, we developed a method of quantitatively calculating rate constants for fluorescence,
phosphorescence, internal conversion, and intersystem crossing. We applied this method to
representative molecular materials used in organic light-emitting diodes and organic solar cells. We
successfully reproduced experimental rate constants and confirmed the validity of our approach.
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