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1. A uniform S = 1/2 Fermi gas interacts only through a potential
U(k) = \k? (1)

find the self-energy and the effective mass to the leading order in A.
2. A general homogeneous equation for the zero sound is

~ s dsY
(s — cos 0)x(0,6) = cos 8 [ F(O)X(0',6)% 2)
T
where 3
cos ) = cos B cos 0 + sin B sin 0’ cos (¢ — ¢') (3)

Find the velocities of the zero sound for F = Fy+ F} cos. When the solution with x(0,¢) =
f(0) € is possible?

3. Consider a 3D Fermi gas with a small constant interaction U. Obtain the result for
ImX(w,pr) to the leading order in U (it should be of the order of U?).



