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We know from everyday life that a collection of atoms organizes itself into a solid, liquid, or gas,
depending on the external conditions. But how do many interacting electrons collectively behave?
This question has traditionally been formidable for systems where the correlations between electrons
are strong - which is the case for quantum magnets with frustration. While “valence bond solids” and
“‘quantum spin liquids” have been predicted to exist in idealized model Hamiltonians, | will discuss
our theoretical and numerical work hunting for these phases in highly frustrated pyrochlore materials
(NaCaNiz2F7, Ce2Zr,07, and Yb-Ti2O7). These compounds have been recently synthesized and
analyzed using thermodynamic measurements and inelastic neutron scattering. The second part of
the talk, inspired by questions that arise from the first one, is based on our contributions to the exciting
developments in the study of nonequilibrium dynamics of quantum magnetic systems. | will highlight our proposal for a
simple model of frustration that offers a way to understand glassiness (in the absence of disorder), a variant of which has
been recently realized and studied experimentally in an artificial atom setup. | conclude by discussing avenues for future
research on equilibrium and nonequilibrium dynamical phenomena.
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