Superconductivity. BCS-theory
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Magnetic field

T=T¢ T=Te
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Electron fluid

°qd = (s

dn

*q, - normal electron density
*(, - superfluid electron density

I —0atT = T.
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London penetration depth
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Quantum mechanical description

BT = ()|’

. AF free energy difference between the superconducting and normal
states

. AF = f{j—m ‘(v 4 SA(r)) D(r)

° a(Tc) =0

e £~10"*cm — coherence length associated with the superconducting
state

T a(T) ()2 + 22 |¢<r>|4} d3r
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Quasi-particle description

* Quasi-particles with m and v

* ), ground state is represented by a particular
superposition of normal state configurations @,

*Ap~Nh/&~10"*p;
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The pairing concept

Wy = 2na, P,

° EO — (LIJOJ HIIJO) — Zn,nl a;;,an (Cl)n’! HCI)TL)
2
N(O)V]

_ +
*MNyegqg = st ExNks — Zkkl Vk’kbklbk

*Ep = hwpExp|
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The ground state

W, = w(uy + vib)|0 >, where u;, = \ 1 — v
. UI% — 211 EI;LL]

* Ly ZV(Ek—M)Z + Af

*Ap == L Vi ZAERI:I

e A = hwpExp| N(E)V] and AF = ~N(0)A?
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