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In this talk we will discuss the present status of the problem associated with neural Fermionic atom
gases with °Li. Recently two experimental groups, MIT [1] and Rice Univ. [2] have succeeded in pro-
ducing Fermionc superfliuds where the two atomic species; up and down spin populations are different,
the so-called imbalance Fermionic superfluid. They found several interesting features (1) Superfluid
state breaks down at the critical relative imbalance P=0.7 at the zero temperature on the Feshbach
resonance point H=834G. This is a quantum critical phenomenon, which is a topic widely discussed
with various strongly correlated condensed matter systems. (2) The spatial structure of minor com-
ponent shows a prominent bimodal feature. (3) The polarization profile also exhibits a double peak
structure associated with superfluidity.

We consider this problem by examining a possibility of Fulde-Ferrell-Larkin-Ovchinnikov (FFLO)
state, namely the superfliud state is described by non-uniform Cooper pair wave function. Indeed we
have demonstrated that the FFLO-like state is stable all the way up to the critical imbalance P=0.7 at
T=0. We will also explain a possible phase diagram in temperature vs P [3].
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