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ABSTRACT

Universality, characterised by critical exponents, is well
established in the vicinity of equilibrium phase transitions.
Far less is known about universality in nonequilibrium
settings. The quantum Kibble—Zurek mechanism
demonstrates that, in closed many-body quantum systems
and under suitable driving protocols, universal features of
the equilibrium phase transition are imprinted onto
nonequilibrium observables. In this talk, | present a
complementary scenario: the emergence of scaling and
universality in open quantum systems subjected to cooling
dynamics toward a quantum critical point. | show that the
excess excitation density, which quantifies the degree of
adiabaticity, obeys universal scaling laws with respect to
the cooling rate and other control parameters. These
scaling laws are governed by the critical exponents of the
underlying equilibrium quantum phase transition. The
results are established analytically for a Kitaev quantum
wire coupled to Markovian baths, and | argue that the
conclusions extend to a broader class of systems. This
work demonstrates that critical properties at zero
temperature can be dynamically probed at finite
temperature, without requiring variation of the control
parameter driving the quantum phase transition.
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