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Abstract:
The excitonic properties of molecular systems, spectroscopy and
dynamics/transport included, depend critically on the morphology
and microscopy packing conditions of the constituent molecules.
The tunability of self-assembled molecular systems in terms of their
modular nature and sensitivity of thermodynamic conditions is a
blessing and a curse at the same time: On the one hand, the vast
parametric space allows exotic photophysical properties that find
applications from light-harvesting to medical imaging. On the other
hand, due to the shallow thermodynamic landscape of self-
assembling systems generic guiding principles for parameter-to-
structure and structure-to-function relationships are difficult to
come by. Here we provide a paradigm-shifting perspective to
studying these systems by establishing function dependence and
independence between macroscopic observables and microscopic
details. This is achieved by correlating short- and long-range
excitonic couplings to observables that reflect photophysics of the
corresponding wavelengths. Recent results on the spectroscopic
response to certain short- and long-wavelength lattice imperfections
will also be discussed.
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