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Density Form for Electronic Transitions: Applications to Molecular Design for
Electroluminescent Materials
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We proposed a new_concept called spin-orbit coupling density to visually
understand spin-orbit coupling. By visualizing spin-orbit coupling density, we can intuitively
understand the origin of intersystem crossing in organic molecules.

We applied the method to acetone, naphthalene, and benzophenone and successfully explained the
reason why benzophenone shows fast intersystem crossing out of the three molecules from a view point
of spin-orbit coupling density. Spin-orbit coupling density of benzophenone was symmetrically
distributed around its carbonyl group, leading to non-zero spin-orbit coupling. In addition, we
applied the method to 1-bromonaphthalene and 1-iodonaphthalene and explained the origin of
heavy-atom effect in spin-orbit coupling.

Finally, structure-property relationship in intersystem crossing of electroluminescent materials was
elucidated from the view point of spin-orbit coupling density.
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