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Abstract: 
Quantum systems can now be designed with unprecedented precision, making it possible to design complex phases of matter and highly entangled states for quantum platforms. Yet realistic quantum systems are never perfectly isolated. This raises a fundamental question: what kinds of quantum matter can be prepared in the presence of dissipation, and can such states be intrinsically interesting? In this talk, I will present two examples in which dissipation does not merely preserve exotic quantum phases, but actively helps create them. The first is a highly entangled critical phase governed by a complex conformal field theory [1]. We show that a broad class of non-Hermitian 1+1D quantum systems with O(N) symmetry flows to this new universality class, which hosts an emergent, dissipation-induced non-invertible symmetry. The second is a light-induced topological phase stabilized over ultralong timescales. In this setting, dissipation addresses longstanding concerns about heating and the stability of strongly driven Floquet phases, which otherwise survive only on femto to picosecond timescales. Dissipative dynamics not only stabilize light-induced topological states, but also enable controllable many-body responses, including a tunable anomalous Hall effect in twisted bilayer graphene [2], a quantized nonadiabatic charge pump in phonon-driven systems [3], and experimental signatures of Floquet many-body steady states in graphene [4]. Across these examples, dissipation emerges as a remarkable resource for quantum design and control.
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