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Ultra-cold atoms in confining potentials

 Recent progress in the experimental manipulation of cold atoms

 to investigate the interplay between quantum and thermal
 behaviors in many-body systems at low temperature 



Ultra-cold atoms in confining potentials

 Recent progress in the experimental manipulation of cold atoms

 to investigate the interplay between quantum and thermal
 behaviors in many-body systems at low temperature 

 A common feature of these experiments: presence of a confining potential
  that traps the atoms within a limited spatial region
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 At zero temperature: connection between spinless free 
fermions in a harmonic trap and Random Matrix Theory (GUE)
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N ≫ 1for

 Average density of free fermions: Wigner semi-circle law
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π z

 Edge scaling limit: Airy-kernel 

Kedge(a, b) =
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What happens at finite temperature
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 Universal behavior, i.e., independent of the confining potential

V (x) ∼ |x|p
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 Can one observe these kernels in cold atoms experiments ?


