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The competition of spin-dependent interactions, i.e. spin-orbit coupling and exchange interaction is a
hallmark feature of quantum materials. The detailed behavior of a quantum material is also
determined by a breaking of time-reversal and/or inversion symmetries. Close to the Fermi level, this
situation leads to relativistic electronic dispersions associated with Dirac and Weyl points, eventually
also leading to complex spin textures in momentum space. These may lead to unusual charge and spin
transport phenomena in such materials. In order to understand the physics of quantum materials on
a fundamental level, we need to explore these electronic states in detail and disentangle the role of
the various interactions. In our experimental approach with spin resolved momentum microscopy we
explore a variety of complex 2D and 3D quantum materials and detail the role of the individual
interactions and symmetry-breaking mechanisms [1]. However, even the “classical” ferromagnet iron
can be turned into a topological ferromagnet under the right conditions, revealing the interplay of
spin-based interactions in the behavior of Weyl states and Fermi arcs [2].
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