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. Non-zero subgap

F Blonder, Tinkham, Klapwijk'82: conductance at T=0

GA= dl /v



. Non-zero subgap

F Blonder, Tinkham, Klapwijk'82: conductance at T=0

2nd order process:
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F T=0, lowest order in transmission:
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Non-Local Resistance vs Temperature
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Ballistic electrodes
High spin-dependent transmissions
NS interfaces are metallic constrictions



F Formalism: Eilenberger equations
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Boundary conditions
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Spin-degenerate case:
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Ballistic NSN structures:
NO CAR
at full transmissions



F Effect of disorder
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F Effect of disorder

Andreev GA . V-1/,2T-1/2
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Linearization of Usadel equations

(—iw | ! sz) D" (w) = §(r—7')

a TQx ~ Tind [A(T)



Keldysh function:

K = GRh-hCAwith b= fy 4 frf
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Zero-energy, small transmissions:
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F Charge imbalance resistance peak
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F Charge imbalance resistance peak
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L Non-Local Resistance vs Temperature
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Summary and outlook

* Full quasiclassical theory of non-local transport in both
ballistic and diffusive 3-terminal NSN structures with
arbitrary interface transmissions

* Ballistic limit: Non-exponential length dependence at high
transmissions, no CAR at full transmissions

* Diffusive structures: disorder-induced ZBA, universality of
cross-resistance

* Quantitative explanation for the charge imbalance peak

* Next step: effect of e-e interactions






Peak resistance:
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Peak temperature:
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Charge imbalance resistance peak

1.4 T 1 L) L) T
D1 = 0.8, D2 = 0.8
D1 =03, D; =08 — — —
1.2 D1 =03, D: =03 - - - - -
= Dy =0.1,D2=0.1 -------

_
i




Cross-current
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_ Polarized interfaces

F Linear conductance at T=0, zero spin mixing
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_ Polarized interfaces

F Linear conductance at T=0, zero spin mixing
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- Spin-degenerate case:
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Non-local correction to BTK
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