Exact renormalisation group and many fermion systems

Boris Krippa^{(a,b)}, Michael C. Birse^{(a)}, Judith A. McGovern^{(a)} , Niels R. Walet^{(b)}

(a) Department of Physics and Astronomy University of Manchester, M13 9PL, Manchester, UK (b) Department of Physics, UMIST, P.O.Box 88, Manchester, M60 1QD, UK

We study the exact renormalisation group approach based on the evolution of the effective action as a function of some scale parameter applied to the many fermion system with attraction. The regulator is introduced which acts as a infrared cutoff. The evolution of the system starts from some free action and evolves down to the scale where the system undergoes phase transition and forms the energy gap. The transition point is determined by the strength of fermion-fermion interaction in vacuum. The low density limit is recovered. We estimate the value of the gap as the function of the density and outline the directions of some future investigations.

E-mail: krippa@theory.phy.umist.ac.uk