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Quantum information science seeks to understand and control quantum systems with high
entanglement and complexity, defining a new frontier of physics. In this talk, we discuss a novel
phenomenon that arises in this regime: a phase transition in the dynamics of quantum
entanglement and information. We consider a generic quantum many-body system coupled to a
noisy environment, which we model with random unitary circuits interspersed with projective
measurements. The interplay between unitary evolution and measurements leads to a sharp
phase transition: at high measurement rates, any coherent information in the system is completely
lost, while at sufficiently low rates, an extensive amount of information is robustly protected. The
nature of the phase transition can be understood from two complementary perspectives based on
quantum information theory and classical statistical mechanics. As applications of our work, we
develop a novel way to probe quantum chaos, quantitatively examine Google’s recent test of
quantum supremacy, and shed light on the computational complexity of simulating quantum
dynamics.
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