
4th order GL corrections due to interaction of particles with density modu-
lations.

εk = k2/2− 1/2 (kF = 1); nF (εk) = 1/[1 + eεk/T ]
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The expression after x sign corresponds very well to the one obtained by means
of direct numerical integration with regularization, in attached matlab code.
This expression here is derived for q > 2kF . Note that in this regime it is
always attractive. For q < 2kF the countour integration is tricky, since both
poles during angular integration are located on unit circle. This may indicate
that the interaction is divergent for any q < 2kF as T → 0. Numerics at
finite temperature indicate that after going through singularity at q = 2kF this
interaction term switches to repulsion at q < 2kF .
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