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Abstract:

These lectures will survey recent progress in realizing and characterizing nontrivial

many-body phases of open quantum systems. In the first lecture I will discuss how to define

steady-state phases of open systems [1], and introduce concepts that are distinctive to open

systems, such as strong and weak symmetries and spontaneous strong-to-weak symmetry

breaking [2]. In the second lecture I will introduce cavity QED as a setting in which phases

such as a nonequilibrium quantum spin glass can be realized [3]. Building on this example, in

the second and third lectures I will introduce a dual perspective on open quantum systems

 focusing on the classical and quantum information that they leak into the environment. As 

 will discuss, this emitted information can be used to witness steady-state phase transition

 [3], and also underlies a new family of "learnability" transitions [4].
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