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ABSTRACT

The photophysics of the 1-nitronaphthalene molecular system, after the

absorption transition to the first singlet excited state, is theoretically

studied for investigating the ultrafast multiplicity change to the triplet

manifold. The consecutive transient absorption spectra experimentally

observed in this molecular system are also studied. To identify the

electronic states involved in the nonradiative decay, the minimum

energy path of the first singlet excited state is obtained using the

complete active space self-consistent field//configurational second-

order perturbation approach. A near degeneracy region was found

between the first singlet and the second triplet excited states with large

spin-orbit coupling between them. The intersystem crossing rate was

also evaluated. To support the proposed deactivation model the

transient absorption spectra observed in the experiments were also

considered. For this, computer simulations using sequential quantum

mechanic-molecular mechanic methodology was used to consider the

solvent effect in the ground and excited states for proper comparison

with the experimental results. The absorption transitions from the

second triplet excited state in the relaxed geometry permit to describe

the transient absorption band experimentally observed around 200 fs

after the absorption transition. This indicates that the T  electronic state

is populated through the intersystem crossing presented here. The two

transient absorption bands experimentally observed between 2 and 45

ps after the absorption transition are described here as the T→T  and
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T→T  transitions, supporting that the intermediate triplet state (T )

decays by internal conversion to T .
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