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(many-body)

Quantum isolated systems

Revived interest = ultra cold atoms
 Control of H

* Coherent dynamics
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Greiner et al., Nature 2002



* Approach to equilibrium
-> Foundation, cosmology

« Lack of thermal behavior
-> localization, integrability ...

*  Quantum annealing: Quant Comp,

t (ms)

Kibble-Zurek mechanism

* Exploration of
highly excited states

[Polkovnikov,Sengupta,Silva,Vengalattore, RMP’11]

Kinoshita et al., Nature 2006 EBRELLLIEEAERNN
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Quantum quench (giobal)
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Issues...

Dynamical transitions

Biroli, Sciolla - Schiro, Fabrizio - Gambassi, Calabrese -...
Heyl,Polkovnikov,Kehrein.

Long-lived non-equilibrium states
Kinoshita, VWenger, Weiss - Kollath,Lauchli, Altman -...

Relaxation of inhomogeneity, aging

Shutz, Trimper - Igloi, Rieger - Carleo, Becca, Schiro, Fabrizio - ...

Thermalization )
Srednicki - Biroli,Kollath,Lauchli - Rigol,Dunjko,Olshanii - Berges -

Calabrese,Cardy - Rossini,Silva,Mussardo,Santoro - Calabrese,Essler,Fagotti -...
Mitra,Giamarchi -...
Foini,Cugliandolo, Gambassi -...



...look at...

* Expectation values & correlators of observ.s

lgloi,Riegel 'Ol - Altman, Auebarch 02
Sengupta,Powell,Sachdev 04 - Polkovnikov '05
Zurek,Dorner,Zoller '05

Calabrese,Cardy '06 - Gritsev,Polkovnikov 07
Rossini, Silva, Mussardo, Santoro ’08-"09
Fagotti, Essler, Calabrese "I [-712
Foini,Cugliandolo,Gambassi 'l -’12

« Statistics of excitations & observ.s

Polkovnikov '08 - Silva ’08 - Barankov, Polkovnikov 09
Kehrein ’09-"10 - Kitagawa ’I | - Gring et al.’l |
Canovi et al.’ |2
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[Silva’08 - Gambassi, Silva’l 1]
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F = volumefx fix+ surfacefX fs¥\+ finite-size corr. (s)
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Nfex(S) fe:c(s) — 2fs

— In fidelity [Venuti,Zanardi - You, Li, Gu -
DeGrandi, Gritsev,Polkovnikov]
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> fex(0) =0 B film
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Edge singularities & Casimir eff.

[Gambassi, Silva’ | ]

Lapl. trans.
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critical Casimir eff.
surface [Symanzik’83 - Fisher,deGennes’/8]

universality | \Ijgo [Evans,Stecki’94]
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[Dlehl Dietrich - Cardy - ....>’83]

Ising 3D:
o [Vasilyev,etal’08]
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Ising chain

trans. field
go=101
g=2.2
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Harmonic
chain
a = 1/2
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La rge d eviations [Touchette,Phys.Rep.09]
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[Gambassi,Sotiriadis,Silva’ | 2]






S>0  (s)=2f + 5 1O(s/E) + . ..
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> Beyond? model-dependent....

Quantum Ising chain: ) TTTTuuuﬁTQ(l)P
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“Phonons”: (free bosonic field) d - dim latt. a QCP
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Obs.: Jex #zp large dev.of p |

Qu. non-eq. Cl. equilib.

grandcan. /i » ideal Bose ;1 <0
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dim. > 2
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Conclusions

® Quantum < Classical & universality

® Edge singularity, large dev. & critical Casimir

e different quantities!?
® dimensionality + interaction?
® boundary states?! crossover!

gose: ® condensation?
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