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Supplement on Superconductivity

The Meißner effect (left) expels a magnetic field from a superconductor, leading to levitation in type-I
superconductors (centre), and to Nielsen-Olesen flux tubes in type-II superconductors (right).

Meißner-Effekt in Type-II Superconductors
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Vacuum Expectation Value of Cooper-pairs |〈Ψ〉| = a 6= 0 =⇒ ~B = 0 =⇒ ~A(~r) = ~∇χ(~r)

Φmag =

∮

d~s ◦ ~A(~s) = χ(φ = 2π) − χ(φ = 0) ∈
2π

Q
Z Abrikosov-Nielsen-Olesen flux quantisation

Ginzburg-Landau theory
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Ginzburg-Landau potential for the superconducting phase, λ > 0 (left); for the normal phase, λ < 0 (right).


