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A Tale of Quantum Universe: Strange
Metals for Topology and Entanglement

In a variation on Carl Sagan’s theme, a grain of sand contains more electrons than stars in
the universe. A primary objective of condensed matter physics is to determine the
organization of the many billions of billions of electrons in the quantum universe of a solid,
taking into account both the electrons’ quantum mechanical nature and their electrostatic
repulsive interaction. In the standard model, quasiparticle is a central concept. It acts as the
adiabatic continuation of a bare electron in the presence of interactions, and is resilient
when the electron interactions are treated perturbatively. In this colloquium, | will address
some of the notable quantum phases that are driven by strong correlations in a variety of
settings. | will describe how quasiparticles break apart [1,2], which leads to strange metals,
and how strange metallicity nucleates new types of topology [3] and amplifies quantum
entanglement [4].
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