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Motivation

◮ Condensed matter systems with quasi-supersymmetry

◮ Some exact non-perturbative results can be computed

within supersymmetric theories

◮ supersymmetric field theories are more stable under

radiative corrections, the theory is less sensitive to the UV

cutoff

◮ Holographic superconductors
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Statement of the problem

Bardeen-Cooper-Schrieffer: L = iψ†σ̄µ∂µψ + g 2(ψψ)(ψ†ψ†)
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◮ Temperature

◮ Chemical potential

◮ Hubbard-Stratonovich:
∆ ∼ (ψψ)

Landau-Ginzburg: Veff = a(T − Tc)∆
2 + b∆4 + . . .

◮ We want a simple (N = 1) SUSY theory (at T , µ = 0)

◮ U(1) SSB at low T and symmetry restored at high T .

◮ µ leads to a Fermi surface.
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relativistic BCS theory SUSY BCS theory

L = iψ†σ̄µ∂µψ+g 2(ψψ)(ψ†ψ†) K = ΦΦ† + g 2(ΦΦ†)2

µ for U(1)R (Rϕ=0, Rψ = −1)

Veff = g2|∆|2
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