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Equilibration

» Consensus on what equilibration in isolated finite quantum systems means.

3
> What are the time scales involved in the relaxation process? '°

Contradictory results. 0
*) equilibration happens at very short times.
*) claim that extremely long times are required. o
10”
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Time Scales in Real Systems

» Consensus on what equilibration in isolated finite quantum systems means..

» What are the time scales involved in the relaxation process? 10° g
Contradictory results. 0

*) equilibration happens at very short times.

*) claim that extremely long times are required. 4
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In realistic isolated many-body quantum systems.

*) Focus: two very long time scales -- Thouless time and Relaxation time.

*) These two increase exponentially with system size.
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1D Disordered Spin-1/2 Model
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1D Disordered Spin-1/2 Model
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1D Disordered Spin-1/2 Model
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1D Disordered Spin-1/2 Model
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Survival Probability
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Survival Probability
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Survival Probability
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Survival Probability
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Survival Probability
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Survival Probability
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Survival Probability
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Survival Probability
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Why Thouless time?



Spread in the many-body space
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Survival Probability
Chaotic
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Survival Probability
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Survival Probability
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Survival Probability
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Thouless Time
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Relaxation Time
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Thouless and Relaxation Time

Realistic CHAOTIC spin-1/2 model
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Thouless Time
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Thouless Time
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Thouless Time
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Thouless Time

Realistic CHAOTIC spin-1/2 model
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Realistic spin-1/2 model

Thouless time
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Realistic spin-1/2 model

(o4 F-Tel ([l h=0.5J
Schiulaz, Torres-Herrera & LFS,

Thouless time arXiv: 1807.07577

2/3
x| DL

tTh

Relaxation time

toc—

VO Chain Size
Divergence: consistent with :
the correspondence principle




Realistic spin-1/2 model
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Power-law exponent: energy bounds
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Thouless Time and
Disorder Strength

Survival Probability

Time for the minimum of the hole (T+,) gets postponed Fixed
as the disorder (h) increases. system

size

The hole becomes narrower and shallower. L=16
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Thouless

Dimensionless Conductance
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Why Thouless?

Relation with the Thouless Energy

Level number variance
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Summary

> Time scales:

z.R x DIBITh

2/3
Thouless time — minimum of the correlation hole. |, o =
(signature of level repulsion) h I
D
Relaxation time — end of the hole, fluctuations Ip & N

> Analytical expressions from full random matrices serve as bounds
and references for the analysis of realistic models.

» Correlation hole is an indicator of the delocalized-localized transition.

Toward localization
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