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In resonance with the Nobel Prize in Physics for 2008 on Sym-
metry Breaking!?: The order parameter describing the normal — supercon-
dicting phase transition is the band gap A. Start from the BCS wavefunction
(18.68) and the Hamiltonian (18.81):

a. Compute (BCS|H|BCS).

b. Compute O(H — uN)/0v,.

c. Determine the values of uq,v, that make (H — uN) stationary.

d. Determine the ground state energy E, (18.91).

e. Derive the equation that determines the band gap A.

f. Assume (o, —a|V|y,—7) = =V, for |eq — p| < hw and assume that this
matrix element is zero for |eq — pt| > hw. Determine A in terms of V; and the
density of states at the Fermi surface.

g. Under what conditions can the order parameter be nonzero?
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