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1. In the usual treatment of the BCS equations, one usually solves the
equation

E2
k = (εk − µ)2 + |∆k|2

for Ek = +|
√

(εk − µ)2 + |∆k|2|. However, there is also another solution for

Ek = −|
√

(εk − µ)2 + |∆k|2|.
Study this solution and interpret it physically, checking what happens, if

we change the sign of Ek, to the usual BCS equations:
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〈c†kck〉 = |uk|2f(Ek) + |vk|2(1− f(Ek)) T ≥ 0◦

= |vk|2 = 〈ψ0|c†kck|ψ0〉 T = 0◦
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f(Ek) =
1

eβEk + 1

where the simplified notation k = {~k ↑} and −k = {−~k ↓} was used.
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