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Revived interest ➔ ultra cold atoms
• Control of H
• Coherent (unitary) dynamics 

Quantum isolated systems
(many-body)

superfluid

Mott ins
ul.

Greiner et al., Nature 2002
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...look at...
• Dynamics, correlations, responses, thermaliz...

Igloi,Rieger ’01 - 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 ’11-’13

Lesanovsky, Garrahan et al. ’11-’13
Foini,Cugliandolo,Gambassi ’11-’12

 Polkovnikov ’08 - Silva ’08 - Barankov, Polkovnikov ’09 
Kehrein ’09-’10 - Kitagawa ’11 - Gring et al. ’11

Canovi et al. ’12
here:  WORK ∆E

W Universality?

• Statistics of excitations & observ.s

REV: [Polkovnikov et al. RMP ’11]
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[Silva’08 - Gambassi, Silva ’11]
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Universality & Casimir effect

Lapl. trans.

fex(s)

[Diehl,Dietrich - Cardy - ....>’83]
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[Vasilyev,etal’08]
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Gambassi, Silva, arXiv:1106.2671 (2011)
Gambassi, Silva, PRL109, 250602 (2012)

Sotiriadis, Gambassi, Silva, PRE  87, 052129 (2013)



sξ

Critical Casimir effect

fC(s) = − ∂

∂s
fex(s)

fC liquid

substrate
EXP: 4He

wetting films...
[exp:Garcia,Chan ’99..]
[MC: Vasilyev etal. ’07..]

20nm liquid

vapor

copper

colloids...

[exp: Hertlein et al. ’08..]

Rev: Gambassi, Dietrich,  Soft Matter 7,1247 (2011)
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glass



Large deviations [Touchette,Phys.Rep.’09]
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Free bosonic field: QCP
0

QP: ωk(m)
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Obs.: fex ψ ρlarge dev. of
µgrandcan.

Non-eq. Ideal Bose gas @ equilib.
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• Quantum ⇔ Classical & universality

• Large deviations, edge singularity & 
                        critical Casimir effect

• different quantities? 

• dimensionality + interaction?

• boundary states? crossover?

• how to measure it ?

• condensation?

Take-home 

message
:

Bose:

dyn. tran
sitions?

Conclusions

Gambassi, Silva,  arXiv:1106.2671 (‘11)
Gambassi, Silva, PRL 109, 250602 (‘12) 

Sotiriadis, Gambassi, Silva, PRE   87, 052129 (‘13) 

Gambassi, Calabrese,  EPL 95, 66007 (‘11)

[Dorner et al  PRL ’13]
[Mazzola et al  PRL ’13]
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