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VK atoms.

Fermions can not occupy the same quantum state and can therefore only form a superfluid state after forming so-called Cooper
pairs. A Cooper pair Is a pair of two fermions from different (spin) species. This phenomenon has been studied extensively both
experimentally and theoretically in gases of cold atoms. In cold atom experiments, not only the temperature can be controlled, but
also the Interaction strength between atoms and even the polarization of a Fermi gas. This resulted in a complete phase diagram for
a Fermi gas consisting of a single species of atoms present in two spin states.

The next possibility is to study a Fermi gas consisting of two different species of atoms. We study a polarized mixture of °Li and
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a standing wave in the g 2m, and forming a Cooper
superfluid, giving also a T pair therefore costs
periodicity in the Keae Ko k  more energy.
densities. Thus, the
superfluid is also a solid.
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In order to describe a phase transition we which plays the role of a

introduce an order parameter, that is on average Landau free energy. From

related to the density of Cooper pairs: the thermodynamic

. . potential we can determine
(A(x)) = Vo <¢— (X)) (X)> the phase diagram. 2) b) T<T.
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A fermion with momentum Kk couples to a
fermion with momentum —k. The order
parameter thus becomes: A(x,7) = A

With this ansatz for the order parameter we A
calculate the thermodynamic potential: wr, (|Al)

A fermion with momentum K couples to a
fermion with momentum —Kk + ¢ or to a fermion
with momentum —k-g. The order parameter

becomes: A(x) = A(q) cos(q - x)

With this ansatz for the order parameter (LO)
we calculate the thermodynamic potential. W ( ‘ A(Q) |)
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