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Electronic or excitonic transfer processes are 

central to the operation of any electronic or 

optoelectronic device and need to be 

understood at the nanoscale. In organic 

molecular materials, they are affected by 

strong interactions. Electron-phonon 

coupling is an essential ingredient for 

understanding electronic and optical 

properties. In addition, the Coulomb 

interaction is greatly enhanced by the low 

dielectric constants of these materials and 

can surpass the electronvolt energy scale.  

This however opens interesting perspectives 

to using strong interactions as a design tool 

for band structure engineering, doping or 

tuning of optical and excitonic properties in 

OLEDs, photovoltaics or photodetectors.  

In my talk I will discuss how to describe these 

strong interactions in organic 

semiconductors and how to explore them 

for devices. Besides applications, this renders 

these materials an intriguing platform for 

fundamental studies. 

 

 

 

References 

 

[1] K. Ortstein et al. “Band gap engineering 

in blended organic semiconductor films 

based on dielectric interactions” Nat. 

Mater. 20, 1407 (2021). 

[2] N. Shin et al. “Electronic Doping and 

Enhancement of n-Channel Polycrystalline 

OFET Performance through Gate Oxide 

Modifications with Aminosilanes“ Adv. 

Mater. Interfaces 8, 2100320 (2021).  

[3] M. Panhans et al. “Molecular vibrations 

reduce the maximum achievable 

photovoltage in organic solar cells” Nat. 

Commun. 11, 1488 (2020). 

[4] K. Ortstein et al. “Energy Level 

Engineering in Organic Thin Films by Tailored 

Halogenation" Adv. Funct. Mater. 30, 

2002987 (2020). 

[5] M. Schwarze et al. "Molecular 

Parameters Responsible for Thermally 

Activated Transport in Doped Organic 

Semiconductors" Nat. Mater. 18, 242 (2019). 

[6] M. Schwarze et al. “Impact of molecular 

quadrupole moments on the energy levels 

at organic heterojunctions” Nat. Commun. 

10, 2466 (2019). 

[7] C. Gaul et al. “Insight into doping 

efficiency of organic semiconductors from 

the analysis of the density of states in n-

doped C60 and ZnPc” Nat. Mater. 17, 439 

(2018). 
 


