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In  these lectures,  I  discuss  a  few examples  of  the  evolution  from BCS to  Bose
superfluidity with s-wave pairing in two-dimensions The first example is that of a one-
band system with parabolic dispersion in the context of ultracold fermions, where the
transition between normal and superfluid phases is of the BKT type [1]. For zero-
ranged interactions, I discuss the critical temperature Tc of the system as a function
of interaction or density, indicate that there is an upper bound in T c [1, 2] and that
there is potentially a vortex-antivortex lattice melting transition at low temperatures
[1]. The second example is that of a two-band system with parabolic dispersions in
the context of condensed matter physics [3] and a recent experiment on intercalated
lithium-nitrides [4]. I discuss the BKT critical temperature, the order parameter, the
chemical potential, and the pair-size [3] and make comparisons to experiments (see
Fig. below). I show that the interaction range plays a very important role in describing
the experimental results of intercalated lithium-nitrides [4].
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