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Due to the close connection between chemistry and physics, we 

focus on the four research areas: Complex Materials, From 

Molecules to Functional Materials, Natural Science Modeling and 

Simulation, and Sensors and Cognition. These strategic priorities 

are currently being addressed by the following research areas at 

the Institute of Physics. 

Laserlight 

    Hopping in low-dimensional semiconductors 
             M. Schwuchow, Ch. Wagner, A. Thränhardt 

      

 

 

 

 

 

 

 

Material System 

 Optical experiments in semi-conductors 

may be modelled by Monte Carlo hopping 

 Nondestructive method of material 

characterization; here: disorder can be 

switched on and off 

 Here: good fit to experiment only when 

using temperature-dependent Urbach 

energy 

 Higher densities: Particle-particle 

interaction required, numerical complexity 

increases 

strongly 

- Recent work on organic solar cells 

 

Prof. Dr. Angela Thränhardt 

 

Prof. Dr. Sibylle Gemming 

 

     
      

 

 

 

 

 

  

 

 

 

 

 

 

 

 

Complex dynamics in mesoscopic systems 

 Prof. Dr. Martina Hentschel 

 

     

 

 

 

 

 

  

 

 

 

 

 

 

 

1.  Analysis and understanding of structure formation processes: 
• Reaction, aggregation and deposition 
• Regard to all relevant length scales 
• Extraction of structure-process-properties 

 

 

 

 

 

 

 

 

2. Dynamical behaviour of particles within complex media: 
• Numerical approach (random walk approach)           
 → Asymptotic behaviours, Interactions, Anisotropy 

• Analytical approach (fractional diffusion equation) 

From structure to dynamics 

Relevant length scales  
Dr. Janett Prehl 
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Data Modelling in Magneto-Optics 

Interference effects caused by multiple reflections need to be considered when interpreting the magneto-optical  
spectra  numerical simulations with optical layered models are required. 

In the exemplary organic/ferromagnetic  
heterostructure shown here:  
• Bilayer spectra can be simulated with the optical 

constants of the constituent materials  chemically 
sharp interfaces 

Ni acts as a capping layer, preventing oxidation of the 
organic layer 

W. Li, …. G. Salvan, J. Am. Chem. Soc. 132 (2010) 5687. 

M. Fronk, …, G. Salvan, Phys. Rev. B 79 (2009) 235305 

A. Sharma…, G. Salvan, Phys. Rev. B 101 (2020) 054438.  

Measurement of the polarization state of  
the light delivers information on the  
magnetization and electronic states of the 
sample. 

medium exposed to an external magnetic 

field B    

uniaxial case 
Prof. Dr. Georgeta Salvan 


