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Abstract:

The dynamics of electronic excitations fundamentally determines the functionality of molecular materials
in a wide range of opto-electronic applications. Macroscopic transport of electrons/holes or excitons is a
result of an intricate interplay between molecular electronic structure, local and mesoscale material
morphology, and device architecture. Simulation of the dynamics therefore poses a true multiscale
challenge linking sub-nm to micrometer scales.

In this presentation, I will introduce the activities of my group in answering these questions from a
computational perspective in the software package VOTCA-XTP [1]. I will outline the ideas and
ingredients of our simulation approach based on a combination of first-principles electronic structure
theory with molecular mechanics and kinetic Monte-Carlo methods. Instructive examples from our work
on organic solar cells [2-3] and organic LEDs [4-5] will illustrate the strengths and (current) limitations of
the different techniques and what pitfalls one might encounter going back and forth between the scales.
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