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Excitons are the primary electron-hole-pair excitations in semiconductor materials 

and, as such, they are of fundamental importance for opto-electronic device 
applications. In case of organic semiconductors the weak dispersion forces between the 
molecular entities lead to spatially anisotropic packing motifs accompanied by small 
electronic couplings of comparable energy like reorganization and vibrational 
contributions. Accordingly, the formation of delocalized excitonic states and their 
coherent motion in molecular solids is not well understood and still under debate. 

In my talk I will address this issue by presenting a study of the exciton transport 
properties in the polyaromatic hydrocarbon diindenoperylene (DIP). By its long range 
ordering, DIP constitutes a model system to analyze the temperature dependent 
exciton diffusion and its correlation to morphology. By means of photoluminescence 
quenching data access has been gained on the microscopic transport mechanisms, 
revealing a non-activated exciton motion in DIP crystalline films below a critical 
temperature of 80 K [1]. This observation can be explained within a dimer model, 
accounting for the conical intersection between the excited state potential landscapes 
as a function of molecular displacement. 

The correlation between structure and exciton dynamics will be further analyzed in 
the organic semiconductor rubrene. By its singlet fission properties, rubrene is 
considered a potential candidate for photovoltaic cells based on triplet harvesting. I will 
discuss the impact of characteristic length scales inherent to different rubrene 
morphologies on exciton motion and, in particular, the suppression of singlet fission by 
boundary induced dark states [2]. 

Finally, whereas the strong exciton-binding force imposes a drawback in organic 
photovoltaics it renders advantageously for non-classical light emitting devices based 
on single molecules. The implementation of such innovative concepts will be shown by 
the example of a triplet-based single photon source, electrically operated at room 
temperature [3]. 
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