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Abstract: Nitrobenzene (NB) and 1-nitronaphthalene (LNN) can be regarded as the
most simple nitroaromatic compounds, and yet they are characterized by a complex
photophysics and photochemistry. Both molecules are common pollutants of urban
atmosphere due to their production as a consequence of incomplete combustions [1],
while NB is also an important model of energetic materials [2] and it has applications in
the drug delivery sector [3]. NB’ photophysics is characterized by three lifetimes (100
fs, 6 ps, and 480 ps)[4] and by a particularly high value of the triplet quantum vyield,
equal to 0.67 [5]. Under UV radiation the system can photoreact leading to the
formation of different photoproducts, as NO,, NO and O [6]. 1NN is also characterized
by a first lifetime equal to 100 fs, attributed to the decay into the triplet manifold and
consequently making 1NN the organic compound with the fastest multiplicity change
ever measured, [7] and by a high value of the triplet quantum yield (0.63) [5], while
only the formation of NO has been reported as a consequence of its UV-induced
photodegradation [8]. The photophysics and photochemistry of these two similar but yet
different compounds have been studies by means of static CASPT2//CASSCF
computations in the framework of the so-called “photochemical reaction path approach”
[9,10], and performing dynamics simulations with the direct dynamics variational multi-
configurational Gaussian (DD-vMCG) method, which is a full quantum dynamics
methodology, allowing the resolution of the time-dependent nuclear Schrddinger
equation variationally [11]. A comparison of the photophysical and photochemical
reaction paths characterized for the systems highlighting the differences and similarities
in relation to the know experimental data on the molecules will be presented, together
with the dynamics results obtained up to date.
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