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MODEL
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0 = tunneling term between consecutive wells



Collisional (non supertluid) regime
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In presence of harmonic trapping,
the center of mass oscillation i1s damped



Relaxation time T,
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For typical parameters
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The oscillation 1s overdamped if

w T, <1
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This condition can be satisfied at K ,7~0.05¢, for €,>26

without violating the diluteness assumption.

In the superfluid phase, however, the system exhibits persistent
Josephson-like oscillations [see below] .

Therefore the study of the center of mass oscillation of a trapped
Fermi gas in a 1D optical lattice can be used as a tool to detect

superfluidity.



Superfluid phase

Hydrodynamic theory at zero temperature

y= L V ¢ superfluid velocity
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Chemical Trapping potential - New effective mass (m >m)
potential S

=0

inertia of the gas increased
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Bogolubov-Anderson modes
vV, =0

HD equations support phonons w=cg
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Effective mass and compressibility derived from BCS theory
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Exact results 1n tight-binding limit
e(p,)=6(1—cos(p,d/#))

For €,<26
hZ
m, = s (independent of density)
2 2 e-F 2/3
c.=——oC
© 3m

For ¢€,>20 situation is reversed:
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Center of mass oscillation frequency w,,
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