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Ginzburg-Landau Theory for itinerant

ferromagnetism and superconductivity

Model:

S[ψ̄, ψ] =
∫
x

∑
σ

ψ̄σ(x) [∂τ + ξ(−i∇)]ψσ(x) (Free electrons)

−
∫
x,y
ψ̄↑(x)ψ̄↓(y)V (x− y)ψ↓(y)ψ↑(x) (Spin singlet SC)

−
∫
x,y
J(x− y)S(x) · S(y). (Ferromagnetic exchange)
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Figure: Drawing of model.
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Ginzburg-Landau Theory for itinerant

ferromagnetism and superconductivity

Free energy functional

βF = + +
1

2
+ . . . (Superconductivity)

+ + +
1

2
+ . . . (Magnetism)

+ +
1

2
+ + . . . (Coexistence)
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Assorted results

Studying the particle-hole bubble yields the critical temperature

Tcurie =
ωc

2

(
artanh

(
2

Jν(0)

))−1

,

and the phase-diagram:
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