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Abstract;:

In molecular chemistry, quantum chemical methods reached a state where accuracy is comparable or
even exceeds experimental approaches. Similarly, bonding and reactivity concepts based on various
analysis methods are well established and very often complement experimental studies to aid
interpretation or predict new chemistry. Surprisingly, this fruitful interplay of quantitative and qualitative
theoretical approaches and experiment has barely been extended to surface and material sciences.[1]

Our work deals with the application of computational chemistry methods, mostly dispersion-corrected

density functional theory, to material sciences questions. Thereby we focus on the transfer of bonding
and reactivity concepts from molecular chemistry to surfaces and solids.

Specifically, with the aid of a periodic extension of the energy decomposition analysis (pEDA) method
giving chemical insight based on well-defined interaction terms.[2]

Application of the concept toward organic functionalization of semiconductor surfaces[3], metalorganic
interfaces[4], semiconductor hetero-interfaces[5] and thin-film deposition processes[6] will be shown.
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Electronic structure theory and bonding analysis as the “engine” for the
transfer of concepts from molecular to extended systems.
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