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Flat bands emerge in a diverse array of materials, spanning twisted heterostructures and compounds with
geometrically-frustrated lattices. They feature strong correlations as well as non-trivial topology. Recent
experiments on kagome and pyrochlore metals have uncovered a rich variety of strong-correlation phenom-
ena [1], and the 2024 discovery of superconductivity in TMD moiré systems has likewise generated much
excitement. Here, we theoretically investigate the correlation phenomena in d-electron-based metals on lat-
tices that realize destructive kinematic interference [2], and discuss the similarities and differences with the
physics of TMD moiré systems [3]. The shared methodology we have developed is in terms of the notion of
compact molecular orbitals, which enable effective models in the form of Kondo lattice models: From the dis-
similar bandwidth between the flat and dispersive bands, artificial heavy fermion metals arise. Accordingly,
our approach allows for the understanding of strange metallicity and unconventional superconductivity. In
the process, we advance the general notion that topology induces quantum fluctuations and thus leads to new
correlation physics, a route that complements its converse of strong correlations giving rise to new topological
states.
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