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A theoretical method for visualizing the origin of radiative and non-radiative
decays and its application to molecular design for deep-blue electroluminescent
materials
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Rates of radiative decay (fluorescence, kr) and non-radiative decay (thermal
deactivation, knr) of a molecule are expressed in terms of overlap density between wave functions
of the ground and excited states of a molecule. For exiting fluorescent compounds, the relationship

between overlap density and luminescence efficiency was investigated theoretically. From the
theoretical analyses, kr was found to be largely increased by extending the distribution range of
overlap density to regions distant from the coordinate origin. Using this design principle, an
acceptor-donor-acceptor-type blue emitter, CzX, was developed. From transient photoluminescence
measurements of a CzX-doped host matrix, CzX was found to show delayed fluorescence (DF). An organic

light-emitting diode (OLED) containing CzX as an emitting dopant was fabricated. The OLED showed
blue emission and the maximum external quantum efficiency (EQE) of 19.9%. The high EQE probably
results from efficient DF from CzX.
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