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Collective oscillations as a probe
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local thermodynamic equilibrium,
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What are we looking at?

● Two-component Fermi gas in its normal phase

● Viscosity of a uniform system

● Study the frequency and the damping of the      
low-energy collective modes         

● Starting point: Boltzmann equation
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Viscous flow

Flow velocity: u r =ux  y  ,0,0
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Viscosity of a uniform gas
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Viscous relaxation rate,
trapped gas:              
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low T: Pauli blocking
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+ interactions in the streaming terms
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Variational Ansatz:

Linearized Boltzmann equation:
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Variational solution of the 
linearized Boltzmann equation

  [
2
−hd

2
−i




2
−cl

2
]

          [
2
−hd+

2


2
−hd-

2
−i

2
−cl+

2


2
−cl-

2
]=0

Taking moments with the 9 terms of the Ansatz,
        9x9  linear system, ...

2 m=0 modes

m=2 mode
cl

2
=4

⊥

hd
2
=2

⊥
( )

10



Interactions
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Cigar-shaped traps: quadrupole mode
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 Cigar-shaped traps: breathing mode
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Perspectives

   More accurate inclusion of interactions
 (many-body effects, short-lived molecules, ...)

P. Massignan, G. Bruun and H. Smith, PRA 71, 033607 (2005)

G. Bruun and H. Smith, PRA 72, 043605 (2005)
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