
state at the edges; while for large polarizations !P=26% and
P=48% plots", the FFLO-like state in the trap center coexists
with a fully polarized normal state at the edges. Close to the
“critical point” !P=15% plots", the entire trap is in the
FFLO-like state. The interface between different phases in
the trap is marked by a kink feature in the local particle
density !or polarization" profiles at zero temperature, which
is smeared out by thermal fluctuations. From Fig. 2 we see
that while for cases with large total polarization the phase
boundary is still visible at T=0.06#!↑F$ !here !↑F is the non-
interacting Fermi energy for the majority species", for small
polarizations temperature should be even smaller to observe
the kink. From the local polarization profiles, we see that in
the fully polarized state temperature induces bound pairs,
while in the fully paired state unpaired particles appear.

We propose here a scheme to identify the low-temperature
phase diagram of the uniform system from trap profiles of
the local particle density and polarization. To achieve that
aim we represent the phase diagram in variables that can be
measured directly in the experiments. We argue that nt!z" and
the majority-spin local chemical potential !↑!z"=!!z"+h can

be straightforwardly measured, and thus, a phase diagram in
these variables should be directly useful to analyze experi-
mental findings. In these variables, the phase diagram of the
uniform system !see Fig. 1, which has been calculated by
numerically solving the TBA equations at a vanishingly
small temperature" shows three different states: the BCS-like
fully paired state with zero polarization !1DSC", the FFLO-
like state with nonzero polarization !1DFFLO", and the fully
polarized normal state which has collapsed into a curve !cf.
Fig. 1 in Ref. #12$". Plotting the local particle density and
polarization profiles as functions of !↑ will reconstruct the
uniform-system phase diagram and probe into the 1DFFLO
state. To elucidate the scheme we consider a trap profile with
the total polarization P=48% !triangles on Fig. 1". In this
regime, the 1DFFLO phase in the trap center coexists with
the fully polarized region at the edges !see Fig. 2". In the
framework of the local-density approximation, the radius of
the cloud is given by R=%!0+h and thus one can easily find
!!z"+h=R2−z2. Thus, the trap profile can be uniquely
placed on the phase diagram !see Fig. 1". The above identi-
fication is valid for clouds with fully polarized wings and
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FIG. 2. !Color online" Trap density profiles for N=200, T=0,0.06,0.12#!↑F$ !dashed, solid, and dotted, respectively", and different total
polarization P. The first column shows spin-up !n↑, solid" and spin-down !n↓, dashed" particle densities and their difference !ns, dotted" for
"=25 and T=0 only !in good agreement with Ref. #13$". The second column shows the local particle densities !nt" for "=25,100 and
different temperatures. The third column shows the respective local polarizations !p". The nt and p plots for "=25 are vertically offset for
clarity.
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