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Abstract: There has been some significant recent progress on the long-standing problem of identifying the conditions under which equilibrium
statistical mechanics can arise from an exact quantum mechanical treatment of the dynamics. I will give an overview of this progress, describing in
particular how random matrix models and the associated concentration of measure phenomena imply that equilibration is generic even for the closed
system evolution of pure quantum states. I will then discuss the relevance of these models to clarifying the conditions for quantum-classical
correspondence of few-body chaotic systems. In particular, I will show that the Newtonian description of the dynamics of chaotic macroscopic
bodies, remarkably, does not emerge from the underlying quantum mechanical description. These results suggest, under reasonable assumptions,
that pure quantum states require a statistical interpretation.
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