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Quench action & large deviations: work 
statistics in the 1d Bose gas
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Quantum quenches 
Global quantum quench

Calabrese, Cardy  2006 +
…

● Dynamics,
● correlations, 
● entanglement 
● thermalization 

Here fluctuating 
quantities

Work
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Work statistics

reversible

irreversible

Talkner, Lutz, Hänggi  2007
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Gaussian 
distribution 

Large 
deviations ?
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Large deviations
Touchette 2009

Large deviation principle

Large deviation function

SCGF
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A

B

A. Silva 2008
A. Gambassi, A. Silva 2012 

A
B
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Free bosonic field Sotiriadis, Gambassi, Silva 2013

quench

Class B
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Free bosonic field

quench

Condensation

Sotiriadis, Gambassi, Silva 2013

Class B
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3d

Condensation
Bose gas

BEC at 

Quantitative description of interacting systems?
Condensed regime?

Aim:
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Lieb Liniger model

GS of 

repulsive
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Work statistics & quench action

Thermodynamic limit

J.-S. Caux and 
F. H. L. Essler 2013

J.-S. Caux 2016

Bethe ansatz

J. De Nardis, B. Wouters, 
M. Brockmann, J.-S. Caux, 2014
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Results

Non analytic 
behavior in the origin

Class B
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Results

Condensation

Algebraic behavior

Mean intensive work
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Gaussian behavior?

Large deviations? Violation of l.d.p. , 
Quantitative description of 
the algebraic behavior
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Small and large deviations

Not Gaussian !

Universal!
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Tonks – Girardeau limit

No algebraic behavior
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Algebraic behaviour

Low density 
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Conclusions

● Work statistics in interacting integrable model (L.L.)

● Interaction quench from a BEC initial state

● Quench action method  for 

● Non Gaussian behavior of small fluctuations

● Large deviations exhibit universal properties

● Violation of large deviation principle for 

● Algebraic behavior and condensation, low density limit  
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Thanks to

And to you for the attention

L. Piroli A. Gambassi
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