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States appearing in Nature are peculiar
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TNS = entanglement based ansatz
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works for GS, low energy, thermal equilibrium. ..

Verstraete, Cirac, PRB 2006 Hastings PRB 2006
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alternative: give up
description of the full state
@ igsht-cone TN for
non-equilibrium

evolution of local @ transforming long-range
observables entanglement into mixture
M. Frias-Pérez, MCB, M. Frias-Pérez, L. Tagliacozzo, MCB,

PRB 106, 115117 (2022) arXiv:2308.04291

spectral properties of
the OMB Hamiltonian

Yang et al. PRL124, 100602 (2020),
Lu, MCB, Cirac, PRX Quantum 2,02032 (2021)
Yang, Cirac, MCB, PRB 106, 024307/ (2022)
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evolving operators: Heisenberg picture  Hartmann et al, PRL 2009
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also for mixed states
operator space entanglement

Prosen Pizorn, PRL 2008

observables as TN to contract

different entanglement quantities

MCB, Hastings, Verstraete, Cirac, PRL 2009
Mualle~Hermes et al., NJP 2012

Hastings, Mahajan 2014
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time-dependent observable as a I N
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time-dependent observable as a I N
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time-dependent observable as a I N

different approximate contraction strategies
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time-dependent observable as a I N

for infinite systems, transverse folding approach

MCB, Hastings, Verstraete, Cirac, PRL 2009
Muller-Hermes, Cirac, MCB, NJP 2012
H stings, Mahajan 2014
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transverse folding approach

for infinite systems, transverse folding approach

MCB, Hastings, Verstraete, Cirac, PRL 2009
Muller-Hermes, Cirac, MCB, NJP 2012
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transverse folding approach

for infinite systems, transverse folding approach

MCB, Hastings, Verstraete, Cirac, PRL 2009
Muller-Hermes, Cirac, MCB, NJP 2012
Hastings, Mahajan 2014
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transverse folding approach

for infinite systems, transverse folding approach
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transverse folding approach

for infinite systems, transverse folding approach
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inturtion: model free propagating excitations
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: =: Hastings, Mahajan 2014
-




transverse folding approach

free propagating excitations
closest real case: global quench

recently: influence functional
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transverse folding + light cone =TLCC

cancelling local unrtaries
gain In efficiency

systematic increment of ¢

improved convergence with
Hastings' truncation

Hastings, Mahajan 2014

see also Lerose et al,, PRB 107, LO60305 (2023) Frias-Pérez, MCB, PRB 106, | I5117 (2022)



transverse folding + light cone =TLCC
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computing response functions

Cha(t, 4, B) = tr(pgOy ()0 (0))
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computing response functions

Cha(t, 4, B) = tr(pgOy ()0 (0))
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computing response functions
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back to guasiparticle inturtion
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back to guasiparticle inturtion
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long-range entanglement in [N
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long-range entanglement in [N
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effective TN description
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effective TN description
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effective TN description

preserves
reduced density — 8 = 8
matrices ,
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effective TN description

also for two blocks

preserves e
reduced density
maitrices C Cg__g)
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(classical and quantum) tools to get dynamical
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properties

changing entanglement
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