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Finite-size scaling (FSS)Finite-size scaling (FSS)

→ universal features ruled by critical exponents
→ asymptotic FSS predictions affected by sizable scaling corrections

FSS describes the behavior of a system around a given critical point,
when the correlation length ξ  becomes comparable with the size L
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Finite-size scaling (FSS)Finite-size scaling (FSS)

→ universal features ruled by critical exponents
→ asymptotic FSS predictions affected by sizable scaling corrections

Relies on the renormalization group (RG) theory of critical phenomena

First developed in classical systems (thermal fluctuations)

Later extended to the quantum realm (quantum fluctuations)
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FSS describes the behavior of a system around a given critical point,
when the correlation length ξ  becomes comparable with the size L
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Quantum quench  framework:
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Quantum quench  framework:

a further scaling variable associated

to the time has to be introduced:

A. Pelissetto, DR, E. Vicari,  PRB 97, 094414 (2018);  PRE 97, 052148 (2018)
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Quantum quench  framework:
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quench of  λ  close to zero

CQT @ g = 1, λ = 0, T = 0

Example: quantum Ising chain

CQTFOQT-line

quench



  

quench of  λ  close to zero

CQT @ g = 1, λ = 0, T = 0

scaling variables:

Ising parameters & 
critical exponents:

Example: quantum Ising chain
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system-bath coupling

weak, local & Markovian
Lindblad master equation
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weak, local & Markovian
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associated to dissipation:
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DFSS for open quantum systemsDFSS for open quantum systems

phenomenological
scaling argument
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system-bath coupling

weak, local & Markovian
Lindblad master equation

we need a further scaling variable

associated to dissipation:



  

Numerical verification: Numerical verification: 
Kitaev quantum wire with local dissipative mechanismsKitaev quantum wire with local dissipative mechanisms
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Markovian baths modeled through local jump operators:

dephasingpumping losses

ordereddisordered
CQT
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Unitary vs. dissipative dynamicsUnitary vs. dissipative dynamics

low-dissipation regime

unitary dynamics
asymptotically wins



  

Unitary vs. dissipative dynamicsUnitary vs. dissipative dynamics

low-dissipation regime

unitary dynamics
asymptotically wins

strong-dissipation regime

dissipation effects
asymptotically win



  

Phenomenological DFSS theoryPhenomenological DFSS theory



  

ConclusionsConclusions

Out-of-equilibrium dynamics of many-body quantum systems:

a look at their behavior near criticality

→ general dynamic scaling behaviors
     (without and with dissipation)

→ numerical checks on Ising-like quantum spin models
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