§ N| ol

Stellenbosch SCIENCE National Institute for
UNIVERSITY EYENZULULWAZI NGEZENDALO Theoretical and Computational Sciences

IYUNIVESITHI
UNIVERSITEIT NATUURWETENSKAPPE

Attend in person* or online
*Venue: Merensky 1011 (Physics Department), Stellenbosch University

Friday, 3 March 2023 | 15h00 — 16h00 SAST

ABSTRACT

Curiosity surrounding concepts such as critical phenomena, scaling laws
and universality in out-of-equilibrium settings has inspired vibrant research
in the field of nonequilibrium many-body systems. While experimental
advances continue to pave the way for probing the dynamics of such
systems, we aim to complement these developments by analysing the
imprint of equilibrium phase transitions on a system’s nonequilibrium
dynamics. In this talk we will focus on one aspect of this, in particular the
loss of adiabaticity when cooling a many-body quantum system from an
initial thermal state toward a quantum critical point. The excitation density,
which quantifies the degree of adiabaticity of the dynamics, is found to obey
scaling laws governed by the critical exponents of the quantum phase
transition (QPT). As an example, we will demonstrate the scaling of the

excitation density for a Kitaev quantum wire coupled to Markovian baths, a REG ISTER
‘minimal model’ that can be solved analytically. Interestingly, we will show Visit: https://bit.ly/3SMuBkO
that quantum critical properties can be probed dynamically at finite or scan/click:

temperature, without even varying the control parameter of the QPT. In
closing, we will mention some interesting future research directions.
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