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Quasiparticle properties of ultracold dipolar Fermi gas

Seydi, Iran'; Abedinpour, Saeed’; Tanatar, Bilal?
! Department of Physics, Institute for Advanced Studies in Basic Sciences, Zanjan, Iran
2 Department of Physics, Bilkent University, Ankara, Turkey

Abstract

In this work, we have studied the effect of dipole-dipole interaction on the quasiparticle properties such as effective
mass m* and renormalization constant Z, of a two-dimensional system of ultracold dipolar fermions with isotropic
dipole- dipole interactions, within the GoW approximation. We have employed the Hubbard approximation for the
effective interaction, and have calculated the quasiparticle energies by self-consistent solution of the Dyson
equation and by "on-shell" approximation. Then we have compared the quasiparticle properties within these two
methods. It is observed that the effective mass obtained within the "on-shell” approximation diverges at strong
coupling strengths but at low and intermediate couplings both methods predict a small enhancement of m*. On the
other hand, a strong suppression of renormalization constant at strong coupling strengths is predicted, but Z never
reaches zero.
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