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Abstract

Interactions between electrons in so-called quantum materials can lead to emergent ground
states such as unconventional superconductivity or non-Fermi liquid behaviour. However,
describing and predicting the properties of interacting electron systems is still a major
challenge of solid state physics. The underlying property needed for a theoretical description
is the energy eigenstate of electrons, i.e. the electronic structure.

In my talk, | will show how quantum oscillations give experimental access to the energy
eigenstates of a material near the Fermi energy. The technique is used to increase our
understanding of different groups of unconventional metals. As a first example, | will focus on
topological Weyl semimetals, where quasi-particles can be described as relativistic Weyl
fermions. These materials hence present the only realisation of Weyl fermions in nature and
are used to test theoretical predictions. The second material class are metallic delafossites.
These metals are interesting for their extremely high electrical conductivity, pureness and
unconventional transport properties. Here, the degree of two-dimensionality is revealed in
detail viade Haas - van Alphen oscillations.




