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“Topology: A new viewpoint of condensed matter physics”
Topological defects are often found in nature, extending from macroscale, such
as whirlpool in a lake, to microscale, such as superconducting vortex.
Furthermore, the notion of topological defects in the momentum space
nowadays offers a new perspective on various quantum materials. In this talk,
starting from a minimal model of a quantum Hall insulator, I will demonstrate the
essential features of a topological phase of matter, namely the topological
invariant and existence of metallic edge states, encoding a bulk-boundary
correspondence. I will then show how one can generalize these concepts to
metallic systems, and promote Dirac and Weyl fermions, originally introduced in
the context of high-energy physics, as their paradigmatic constituents. The
hallmark signature of Weyl fermions, namely the Adler-Bell-Jackiw chiral
anomaly and its imprint on longitudinal magneto-transport will be presented. I
will also present an overview on the stability of a dirty Weyl liquid and gradual
melting of topological Fermi arc surface states in this system. As a final topic, I
will introduce the notion of emergent topology in various magnetic phases and
discuss its experimental relevance in strongly correlated materials, such as
iridium based pyrochlore oxides.
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