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The model and the out of equilibrium protocol

H = HO+V
H, :—JZO'iXGiil+gGiz A= |g—1]

Two gapped phases: guantum paramagnetic and ferromagnetic
separated by a quantum critical point at g=1

V =3 6g(t)o? (59(1)3g(t")) = 5o(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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Dynamics of Thermalization
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 Prethermalization A
drfits towards GGE (Kollar et al. 2010)
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Order parameter correlations

r

w11 It
<mx(r’t)mx(0,t)>: r_llze ‘ag(t)’

= — + No Quench

() & 20+A)

Different signatures in different observables.
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A bit of details ...

—£<<1
77 A
- = —f— +— e oo = Keldysh
A < +
I

Ovpr. = —i[Hy, pi] + 5 (0prO — pi)

o = cos 200, + sin26,0,

Relaxation, pre-thermalization and diffusion in a noisy Quantum Ising Chain



Populations
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Coherences
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Coherences decay

exponentially fast as e, and

they are subleading compared
r to populations for rt>>1.
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Number of kinks

Nkink(t) = naripe(t) + An(t)

I N\

1 kink An g,
has [ 0.0020;
1 A, 0.0015 |
Ngrig ® —— re>>1 ]
020 2 4 xl't 0.0010 ;
0.0005 | I “
0.15 1
i | | _IHI‘ ‘]Hll I[UIJ.L““'_.‘HI, LA
' YT YR T T s Yy ""l
0.10 ! i l”{r P”' Ikl I
—0.0005 [”
o.os:— _0.0010
—0.0015
............... .

20 40 60 80 100 _0.0020




Conclusions

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

For weak noises the dynamics shows a pre-thermalized
state at intermediate time scales, eventually driftfing
towards an asymptoftic inifinite femperature state,
charatezied by a diffusive behaviour in the fransverse
magnetization correlations.




Future issues

« Different times correlation functionse

« Fluctuation-dissipation theorem?

- Effect of spatialinhomogeneous noiseg |V = > &9;(t)o;

 Integrability breaking in a closed systemze
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