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"Neural Network Potential-Energy Surfaces for Atomistic Simulations" 
 
Abstract: The reliability of the results obtained in theoretical simulations strongly depends on the quality of 
the employed interatomic potentials. Electronic structure methods like density-functional theory (DFT) provide 
an accurate description of most condensed systems like solids, surfaces and interfaces. Still, the high 
computational costs of DFT calculations severely limit the size of the systems that can be studied. 
Consequently, the development of more efficient potentials is a very active field of research. In recent years, 
artificial neural networks (NN) have become a new tool to construct potential-energy surfaces for atomistic 
simulations. These NN potentials are based on electronic structure calculations, but once constructed, they 
can be evaluated several orders of magnitude faster, while the accuracy is essentially maintained. This allows 
to extend time and length scales of molecular dynamics simulations significantly with respect to the underlying 
electronic structure methods. The principles of NN potentials are discussed and applications to several 
benchmark systems like clusters and solids of various materials are presented. It is shown that the structural 
and energetic properties provided by the NN potentials are in excellent agreement with reference DFT 
calculations and experiment. 
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“Luminescent Lanthanoids - Building Blocks with Bright Future” 
 
Abstract: Lanthanoid luminescence has unique features (atom-like emission bands, very long lifetimes, large 
Stokes shift, etc.) which makes it particularly interesting for many technologically important areas, like 
biomedical imaging or lighting applications. One of our goal is the development of molecular codes on the 
basis of heteronuclear lanthanoid oligomers. The encoded information in these nanocodes can be read out by 
straightforward analysis of the corresponding luminescence spectrum. The concept, as well as our progress in 
this direction will be presented. 
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