
Experimental example:

A condensate of  

light[1]:

small reservoir

(restricted ensemble-tending

to canonical ensemble)

large reservoir

(Poissonian distribution in  

grand canonical ensemble)

Behaviour of 1D Bose gas in a BOX:
A) IDEAL GAS CASE (comparison with [2])                           B) INTERACTING CASE                                                   
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Summary:
• Our method offers a way to generate intermediate ensamble

• SGPE with additional term allows to describe real experimental

situations (by matching to the observable fluctuations)

• Applications to many cases of different dimensionality, external

potential, interactions or multiple components [3]
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SGPE equation with restriction of atom number

Probability distribution:

Bose field operator  Classical fields

Observable whose fluctuactions are

controlled should commute with the 

Hamiltonian!
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Using the Fokker Planck equation which corresponds to the stochastic SGPE equation one can

derive conditions for a stationary probability distribution Pσ .

Abstract: The canonical (CE) and grand-canonical (GCE) ensembles are the usual marginal cases for 

ultracold Bose gases, but real collections of experimental runs commonly have intermediate properties. Here we

study the continuum of intermediate cases, and look into the appearance of ensemble equivalence as interaction 

rises for mesoscopic 1d systems. To make this study, a straightforward approach for generating canonical and 

intermediate classical field ensembles using a modified stochastic Gross-Pitaevskii equation (SGPE) is 

developed.

Ensemble equivalence
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