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While many of the canonical systems studied in physics are relatively simple, most realistic physical systems are complex, chaotic, and disordered: for example, the motion of individual molecules in the air, the arrangement of the atoms in a piece of glass, or the orbits of the billions of stars in our galaxy. Surprisingly, it turns out that some of the most important objects in gravitational physics -- black holes -- are classically extremely simple yet exhibit deep signatures of quantum-mechanical chaos and disorder. In this talk, I'll give a brief overview of how chaos can be diagnosed from a quantum-mechanical perspective, how complexity manifests in physical systems, and how appropriate notions of ensemble averaging can be used to study large-scale properties of disordered systems. I'll then explain how various features of black holes reflect signatures of all of these properties.
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