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On the geometry dependence of molecular dimer spectra
with an application to aggregates of perylene bisimide —
eJoAcHIM SEIBT!, PHILIPP MARQUETAND!, ZHIJIAN CHEN2, VOLKER
DEeHM?, FRANK WURTHNER?, and VOLKER ENGEL! — lInstitut fiir
Physikalische Chemie, Universitit Wiirzburg, Am Hubland, 97074
Wiirzburg — 2Institut fiir Organische Chemie, Universitit Wiirzburg,
Am Hubland, 97074 Wiirzburg

We study spectroscopic properties of molecular dimers coupled by
dipole-dipole interactions within the framework of time-dependent
quantum mechanics. A systematic variation of the dimer geometry
allows to establish relationships between the latter and structures in
the absorption spectrum. The theoretical model is constructed with
the purpose to characterize the changes in absorption and emission
properties arising upon aggregation of perylene bisimides. Measured
and calculated spectra are compared, thereby addressing the question
if a simple exciton model is capable to describe excited state properties
of nanoaggregates of these molecules [1].
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We clarify the effect of rovibrational coupling on the coherence of
molecular vibrations [1]. Depending on the temperature chosen we
observe a significant suppression of (fractional) revivals in the pump-
probe signal [2]. As a measure of coherence we calculate the purity
of the vibronic density operator and find a remarkable oscillatory be-
haviour on the vibrational time scale. Finally we extend our investiga-
tions to dimers attached to He nanodroplets [3].
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