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SUMMARY

Nonequilibrium dynamics in isolated many-body systems
Relevance of inhomogeneities
From exact time evolution to hydrodynamic descriptions

Generalised hydrodynamics in interacting integrable systems
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* Generic systems: H thermalization
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Integrable systems: relaxation to a generalized Gibbs ensemble

SPECIAL ISSUE ON QUANTUM INTEGRABILITY IN OUT OF EQUILIBRIUM SYSTEMS

Quench dynamics and relaxation in isolated
integrable quantum spin chains
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RELEVANCE OF INHOMOGENEITIES

Control of global properties in a closed many-body quantum system
by means of a local switch

observation of the relevance of
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We consider non-equilibrium time evolution after a quench of a global Hamiltonian parameter in
systems described by Hamiltonians with local interactions. Within this background, we propose a
protocol that allows to change global properties of the state by flipping a switch that modifies a local
term of the Hamiltonian (creating a defect). A light-cone that separates two globally different regions
originates from the switch. The expectation values of macroscopic observables, that is to say local
observables that are spatially averaged within a subsystem, slowly approach new asymptotic values
determined by the defect. The process is almost reversible: flipping again the switch produces a
new light-cone with the two regions inverted. Finally, we test the protocol under repeated projective
measurements. As explicit example we study the dynamics in a simple exactly solvable model but
analogues descriptions apply also to generic models.

a quantum quench

physical explanation
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We consider the nonequilibrium time evolution of a translationally invariant state under a Hamiltonian
with a localized defect. We discern the situations where a light cone spreads out from the defect and

L] L]
main (rough) ideas at the base of
° L]
generalised hydrodynamaics
separates the system into regions with macroscopically different properties. We identify the light cone and
propose a procedure to obtain a (quasi)stationary state describing the late time dynamics of local © > S S
observables. As an explicit example, we study the time evolution generated by the Hamiltonian of the ln lnte raCtlng lnte grable Systems

transverse-field Ising chain with a local defect that cuts the interaction between two sites (a quench of the
boundary conditions alongside a global quench). We solve the dynamics exactly and show that the late time
properties can be obtained with the general method proposed.

10P Publishing Journal of Physics A: Mathematical and Theoretical
J. Phys. A: Math. Theor. 50 (2017) 034005 (34pp) doi:10.1088/1751-8121/50/3/034005

Charges and currents in quantum

spin chains: late-time dynamics

and spontaneous currents 4
® review

Maurizio Fagotti'

Département de Physique, Ecole Normale Supérieure/PSL Research University,

S  operatorial expression for the
L e e ® currents in noninteracting systems

Published 20 December 2016

CrossMark
Abstract
We review the structure of the conservation laws in noninteracting spin chains
and unveil a formal expression for the corresponding currents. We briefly
discuss how interactions affect the picture. In the second part, we explore
the effects of a localized defect. We show that the emergence of spontaneous
currents near the defect undermines any description of the late-time dynamics
by means of a stationary state in a finite chain. In particular, the diagonal
ensemble does not work. Finally, we provide numerical evidence that simple
generic localized defects are not sufficient to induce thermalization.
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The problem can be split in three steps:
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3. establish a connection between the stationary states emerging at different “rays”
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CURRENTS IN FREE FERMION SYSTEMS
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CURRENTS IN FREE FERMION SYSTEMS
quasiparticle interpretation

* macro-state represented by the density of quasiparticle excitations p(4)

* the density p(4) 1s completely characterised by the local integrals of motion
[the set {q(A)} forms a complete basis]
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GHD IN INTERACTING INTEGRABLE SYSTEMS
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generally there are more species of excitations the velocity depends on the ray, as it depends on the state

[the relation 1s provided by the Bethe Ansatz|

week ending

PRL 117, 207201 (2016) PHYSICAL REVIEW LETTERS 11 NOVEMBER 2016

PHYSICAL REVIEW X 6, 041065 (2016)

. e . Transport in Out-of-Equilibrium| XXZ Chains: Exact/Profiles of Charges and Currents
Emergent Hydrodynamics in Integrable Quantum Systems Out of Equilibrium P q g
Bruno Bertini,] Mario Collura,]‘2 Jacopo De Nardis,3 and Maurizio Fagotti3
|\ Department f Mathematics, City, University of Lond ISISSA and INFN, via Bonomea 265, 34136 Trieste, Italy
Norf}[;;m;zz:lz Sqquafe Z)n:: dloczi, ECI‘?]i/ or;ll;e 32;1: d Koz":lgzz;n The Rudolf Peierls Centre for Theoretical Physics, Oxford University, Oxford, OXI1 3NP, United Kingdom
» 3 3 . . A P . . .
zDepartmenz of Mathematics, King’s College London, Strand, London WC2R 2LS, United Kingdom Département de Physique, Ecole Normale Supérieure/PSL Research University, CNRS, 24 rue Lhomond, 75005 Paris, France

L ——— R ————————

Olalla A. Castro-Alvaredo,l Benjamin Doyon,2 and Takato Yoshimura®




GHD IN INTERACTING INTEGRABLE SYSTEMS
é 0Py [(A) = eV, (A)p, [A)]

generally there are more species of excitations the velocity depends on the ray, as it depends on the state

[the relation 1s provided by the Bethe Ansatz|
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anisotropy
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EXAMPLE

thermal transport
anisotropy

1

: : S o ol
XXZ spln-z chain H= Z Sy Spi —2 sin’ 5S§S§+1§
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EXAMPLE
spin transport

anisotropy
| . e
XXZ spin-— chain H= Z Sy S 2 sin? Lg%
2 %
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EXAMPLE
beyond GHD

anisotropy

! : 5
XXZ spin-— chain FH= Z S o Sy DSl LA
2 = s 2

beyond GHD
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RECAP

* A local defect can have macroscopic ettects on the late-time
dynamics

* 'The space-time scaling limit (r —» c, ¢ = x/t fixed) In 1ntegrable
systems 1s captured by a (generalised) hydrodynamic theory

* GHD does not capture diffusion and large-time corrections
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