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Abstract:

Strong correlation effects are believed to be the driving force behind many novel quantum phases and
exotic phenomena, such as strange metallicity. They become pronounced when the electrostatic repulsive
interaction is larger than, or at least comparable to the kinetic energy. This regime naturally materializes in
f-electron-based heavy fermion metals, as well as in d-electron-based systems with geometry-induced flat
bands.

In this talk, I will argue that these two types of systems share considerable similarities both in their static
and dynamical properties. To show this, we map the flat-band systems onto a Kondo-lattice description in
a molecular-orbital basis, drawing inspiration from the concept of compact localized states. From this
perspective, we first demonstrate the emergence of flat bands [1] that are pinned to the Fermi energy [2],
leading to a new platform for Weyl-Kondo semimetals devoid of f electrons [3]. We then uncover a
continuous selective transition [4] of the molecular orbitals and the associated quantum criticality. In this
case, our findings connect with recent advances on heavy fermion quantum criticality [5], provide the first
theoretical understanding of the observed strange metallicity in line-graph systems, and predict a phase
diagram that has been supported by some very recent experiments on kagome metals [6].
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Snacks and Coffee will be served during the event. Wine & cheese will be served after the talk. Everyone is welcome to
stay around after the seminar for further informal discussions.




