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Abstract: Supramolecular assemblies are self-organized structures 
of tens to many thousands of synthetic molecules or biomolecules. 
In Nature supramolecular assemblies occur as photosynthetic light-harvesting systems, while synthetic 
analogues have been designed for their intriguing (nonlinear) optical properties, including tunable spectral 
properties, superradiance, and ultrafast energy transport. These various properties result from Frenkel 
excitons, collective optical excitations that arise in assemblies of strongly coupled molecules. The properties of 
these excitons result from the complex interplay between intermolecular coupling, static and dynamic 
disorder, and coupling to vibrations. 

In this seminar, I will introduce excitons and their basic optical properties, illustrated by examples from various
experiments on dye aggregates. Next, I will address exciton transport. Here, I will present results from a 
systematic study of the complex interplay between static and dynamic disorder on the exciton diffusion 
constant, revealing scaling relations that can be understood from simple physical arguments. I will also report 
on the theory of exciton transport between large molecular assemblies, in particular, on a new 
implementation of the multichromophore Förster Resonance Energy Transfer (MC-FRET) method and its
application to natural light-harvesting systems. 
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