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Quantum many-body physics in open systems:
measurement and strong correlations

Yuto Ashida
Department of Physics, University of Tokyo

Realizations of quantum gas microscopy have offered novel possibilities to
measure quantum many-body systems at the single-particle level [1]. Further
developments could allow us to perform continuous monitoring of the many-body
system [2,3]. In the first part of the talk, | discuss the influence of the measurement
backaction on quantum criticality due to continuous observation. Analyzing an
effective non-Hermitian Hamiltonian, we show that the measurement backaction
can trigger (i) the bifurcation of critical exponents in Tomonaga-Luttinger liquid [4]
and (ii) a new universality class of critical phenomena that has no counterpart in
closed systems [5]. In the second part, | discuss the propagation of correlations
under the measurement backaction [6]. We analyze the density matrix projected on
the subspace containing a specific number of quantum jumps and find that there
appear supersonic modes propagating beyond the generalized Lieb-Robinson
bound. If possible, | will also talk about our recent work on thermalization and
heating dynamics of open nonintegrable many-body systems [7].
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