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Research on correlated states of matter has shaped to a large extent the physics of the last century, yielding both far-reaching consequences on the fundamental level and
applicability in modern technologies. While the basic tenets of collective phenomena -- spontaneous symmetry breaking, phase transitions, universality -- dictate the behavior of a vast number of physical systems, more and more instances of novel physical states that defy this paradigm are constantly discovered. The absence of order at low temperatures often gives rise to liquid-like phases of matter with highly unusual properties, such as quantum spin liquids or fractional quantum Hall states. On the other hand, recent research on topological states of matter has resulted in the discovery of topological semimetals, insulators, and superconductors. These states are also outside the scope of Landau theory, in the sense that their definitive properties are governed by nonlocal characteristics called topological invariants, and not order parameters. The above categories of "Landau- defying" correlated and topological phases are at the forefront of current condensed-matter research. Despite a number of recent breakthroughs, the absence of a measurable order parameter, the elusiveness of the nonlocal topological invariants, and the importance of the dynamics of quasiparticle excitations pose many challenges for both theorists and experimentalists. In this talk, I will summarize my work on the theoretical design and characterization of correlated and topological matter. In particular, I will show how modeling the responses of these novel quantum states to experimental probes, e.g.,

scanning tunneling spectroscopy, resonant inelastic x-ray scattering, or Raman scattering, can be used to distill defining properties from actual measurements and guide further discoveries towards novel functional quantum matter. I will exemplify this with concrete predictions for newly discovered materials, such as Weyl semimetals and Chern insulators.

Η διάλεξη γίνεται στο πλαίσιο της υποψηφιότητας του ομιλητή σε θέση Επίκουρου Καθηγητή στη Θεωρητική Φυσική Συμπυκνωμένης Ύλης.   
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