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Abstract: Organic conjugated macromolecules have received great attention due to their use in
optical and electronic applications. Certain molecular assemblies have shown enhanced light
harvesting properties by virtue of strong excitonic coupling in the multi-chromophore system. Organic
dendrimers, two-dimensional networks, and circular macromolecular aggregates have shown
properties of strong intra-molecular interactions which have been utilized in light harvesting
processes, photovoltaic (solar) devices, dielectric effects, as well as for enhanced nonlinear optical
effects. This talk will discuss our basic results and conclusions over the past years utilizing these
systems. The excitation mechanism in these systems depends on the nature of the branching center,
the geometrical orientation of covalently attached chromophores, and the extent of delocalization.
Through steady-state and time-resolved spectroscopy, we have characterized the mechanism of
energy transport and the relative strength of intra-molecular interactions. In this presentation the
photo-physical properties and applications in optical and electronic devices will be described. For
particular assemblies the processes of efficient energy transfer, fast energy redistribution, and
enhanced two-photon absorption cross-sections will be discussed.
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