Random-matrix theory

l1l. localization & superconductivity
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DMPK scaling equation

Dorokhov-Mello-Pereyra-Kumar
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Intermezzo:; solution of
the DMPK equation
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s=1/1, T,=1/cosh®x,, y=BN+2—1p

uniform diffusion constant in the x-variables

exact solution for p=2



mapping to free-fermion problem
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variation on Calogero-Sutherland Hamiltonian
(without translational invariance)

Interaction vanishes for =2



B=2 solution is Slater determinant:
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toroidal function
simplifies to a Bessel function for k>1
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nonlogarithmic eigenvalue repulsion
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localization
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lognormal distribution of the conductance
IN the insulating regime

—(In G/Go) = 5 Var (InG/Gp) = 2L /1
localization length & =yl = (PN +2— )1
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DMPKequation only valid
IN'a Wire geometry
(quasi-1D); no theory for
the 2D square geometry

lognormal distribution of the conductance
IN the insulating regime

—(In G/Go) = 5 Var (InG/Gp) = 2L /1
localization length & =yl = (PN +2— )1



Proximity. effect




Bogoliubov-De Gennes Hamiltonian

H
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RMT: Ho random MxXM matrix from GOE
A fixed MxXM matrix of rank N&<M

particle-nole symmetry: p(E)=p(-E)

level repulsion opens up a gap of
order No (Thouless energy)



\quantum dot:superconductor
- RNy
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mesoscopic effect of level
repulsion (on a scale No>0)



effect of:.a magnetic field
Ho from GUE (instead of GOE)

level repulsion
=l becomes microscopic

(gap reduced from No to 0)

remaining soft gap
from £E symmetry



