K602-Tam-04 AAfLE4 5103552 (2023)

REREBRIZE THIREREERAERE VEEHEBEER
(Rt - 5TKBEL 2« MOLFEX®) OXMH fit 2« b &3 (e fi 12

Promoting and Accepting Modes in Internal Conversion Processes ('Fukui Institute for
Fundamental Chemistry, Kyoto University, *Graduate School of Engineering, Kyoto University,
3MOLFEX, Inc.) Wataru Ota,"* Motoyuki Uejima,> OTohru Sato'~

An analytical expression for the rate constant of the intersystem crossing (ISC) in a molecule
was derived using the mixed-spin crude adiabatic (CA) representation. All vibrational modes
were considered to be on an equal footing in the rate expression. In the mixed-spin CA
representation, the ISC can be regarded as a transition accompanying one-phonon emission and
absorption, thereby clarifying the dependence of the ISC rate constant on the vibronic couplings
and spin-orbit couplings. One of the advantages of this representation is that the driving force
for the ISC is the same vibronic couplings as for the internal conversion, allowing a unified
treatment of the nonradiative transitions. Another advantage is that the origin of the vibronic
couplings can be elucidated by their density forms, i.e., vibronic coupling densities (VCDs),
which can be utilized for rational molecular design. Using the concept of VCD, the ISC
processes can be understood and controlled in terms of electronic states and vibrational modes
separately. Based on the obtained expression, we quantitatively calculated the ISC rate constant
of 9-fluorenone and investigated the role of vibronic couplings and spin-orbit couplings on the
ISC processes.
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