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Calculation and analysis of absorption and fluorescence spectra, and radiative and non-
radiative rate constants of rubrene based on the theory of vibronic coupling ('MOLFEX, Inc.,
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The vibronic coupling (VC) between the electronic and vibrational states, provides complex
electronic spectral shapes due to the vibronic progressions, and induces non-radiative
transitions. In particular, in the spin-mixed crude adiabatic (SMCA) representation, the non-
radiative transition can be regarded as a one-phonon emission/absorption process driven by the
VC, and the internal conversion and intersystem crossing can be treated in a unified manner.
The normal modes can be classified into the promoting mode, which is involved in phonon
emission/absorption, and the accepting mode, which receives the electron excitation energy.
The origin of the VC can be analyzed by the vibronic coupling density, which facilitates the
design of finely tuned molecules with respect to the spectral shape and non-radiative transitions.

In this study, we have calculated the absorption and fluorescence spectra of rubrene, and the
radiative and non-radiative rate constants in the framework of SMCA picture, and compared
them with the experiments. The vibrational modes that greatly contribute to the vibronic
progressions and non-radiative transitions were assigned. The origin of the VCs was analyzed
using the vibronic coupling density.
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