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Relaxation Dynamics
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Prethermalization

H 0 Integrable Hamiltonian Kehrein et al. (2008), Eckstein et al. (2009, 2011)

Quench ——— H =H, +|gH,— breaks integrability |g|<<1
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The Quantum Ising Chain
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Jordan Wigner Transformation:

Fourier transformation and Bogolyubov Rotation:

H :ZEU/;?/k Free fermions
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Quench of the Quantum Ising Chalin

Quantum Quench of the Transverse Field

O

Rossini et al. (2010)

g Calabrese et al. (2011)
Foini et al. (2011)
Fagotti et al. (2013)
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The model and the out of equilibrium protocol

J. Marino, A. Silva - Phys. Rev. B 86, 060408

H=H,+V

HO:—JZJiXJi’(+1+gaiZ A=|g—1
i

V =3 dg(t)o? (5a(1)3g(t") = 5(t — 1)

We perform a quantum quench from the paramagnetic phase at g, to the
paramagnetic phase at g and we compute observables of physical interest
during the dynamics
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Out of Equilibrium Protocol
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Dynamics of Thermalization

J. Marino, A. Silva - Phys. Rev. B 86, 060408

e Prethermalization
drfits towards GGE (Kollar et al. 2010)
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The density of kinks vs. time
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The spreading of quantum and thermal correlations
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Order parameter correlations
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Different signatures in different observables.
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A bit of detalls ...
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Populations
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Coherences
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Number of kinks

Nkink(t) = Naripe(t) + An(t)
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Conclusions

We study the dynamics of thermalization resulting from a time-
dependent noise in a Quantum Ising Chain subject to a sudden
guench of g.

For weak noises the dynamics shows a pre-thermalized state
at intermediate time scales, eventually drifting towards an
asymptotic inifinite temperature state, charatezied by a
diffusive behaviour in the transverse magnetization
correlations.
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Appendix B

Appendix C
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Transverse Magnetization Correlator
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Order Parameter Correlator

Pt = (01BiAis1Bist ... Am_1By_1Am|0)

Ai:CI—l—Ci B.i:CT—CE'

T

D, [f] = det(T,,) = det|s(j — k)|} x—o s(0) s(=1)  s(=2)
s(1)  s(0) s(—1)
Ty = 5(2) 5(1)

(BA) = s(n) = I [ K gwtngns g

5 fk _ _le—rtsinzw(g)
2w ¥ 21w 2

I—]=n

For large n we apply Fisher-Hartwig conjecture.
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