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Abstract:

Material properties depend to a large extent on the interfaces that appear in their microstructure or that may
form during solidification processes. Interfaces are also a central theme in the context of wetting
phenomena at substrates and the phase behavior in porous media. Important quantities for the
characterization of interfaces are interfacial free energies which are often hardly accessible from experiments.
Here, | present novel methods to obtain interfacial free energies from particle-based computer simulations,
using the analysis of capillary wave fluctuations, umbrella sampling and thermodynamic integration techniques.
These methods are applied to a wide range of problems such as crystal nucleation in Nickel, various interfacial
free energies between fluids/solids and substrates, and the phase behavior in porous media (colloid-polymer
mixtures in confinement and the condensation of methane in metal-organic frameworks).
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