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For excited-reaction dynamics including nonadiabatic region, the spin-flip
TDDFT is introduced with a tracking method to perform the first principles dynamics simulation. In
collaboration with laser spectroscopic experiments, the reaction mechanism and dynamics of the
photo-isomerization reaction of stilbene and its derivatives, as well as the excited state dynamics
of 1,2-butadiene, are elucidated. The reaction quantum yield, the lifetime in the excited state, and
molecular motion after deactivation are all well explained through the present theoretical
simulations.
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