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1. Show that the damping of long-lived single particle excitations is given by

_ OReX(w, p)

p) = ImX(e(p),p) * |1 -1 1

W) = Im(elp),p) #[1 = =5 PP (1)
2. Polarization operator is defined as
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Compute II(k,0) for a free Fermi gas and analyze the behavior of II(k,0) at |k| = kp.
3. Show that in a degenerate electron gas
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Sketch the resulting single-particle spectrum and compare the effective mass with the result

that we obtained before.




