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Andreev bound states.




Quasiparticle bound states: examples.

Vortex line SNS
EA

superflow ¢z A

n=2

n=1

\ n=0

= ek,

n=1

n=2
—A

C.Caroli, P.G.de Gennes, A.F.Andreev (1965)

J.Matricon (1964)

d>>¢&

(n+112)AV
K )=~ =K
k, = KZ -k A ——




Subgap spectrum in a superconducting constriction
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Localized states

Josephson current in ballistic contacts
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Geometrical and Andreev quantization: examples

Tomasch oscillations Resonance effects in
SINIS junctions
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Confinement of Andreev states: role of interference
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Quantization rules on closed quasiclassical trajectories

: : _ Normal-state
Quasiclassical theory mm)  Quantum mechanics eikonal
of superconductors along beams VS <
| VS |=k;

s — coordinate along the

Quasiclassical wave function: g, ozana & Shelankov,2002 trajectory
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Trajectory length = L
Open trajectory Condition for a general closed trajectory:

Single-valued wave function
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Equivalent 1D problem in a periodic gap potential

A(s+L) = A(s)
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States above the gap: Tomash oscillations
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Sub-gap states: tight-binding approximation

A(S) v W
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1D Andreev state for SNS in a quantum box

Model device
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supercurrent

Possible experimental realizations
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Mesoscopic oscillations of spectrum and Josephson current.

Spectrum of bound states for d<<¢: g =N {1—T sin2(¢/2)J
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Contribution to supercurrent:
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Malin features

mm) Extra conducting modes due to % S,
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Vortex in a mesoscopic cylinder.

External field

4 Magnetic moment vorticity
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Model: Bogolubov — de Gennes equations
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Spectrum oscillations
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Density of states.
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CONCLUSIONS

» Glant mesoscopic oscillations of Andreev levels

»>\Vortices:
Modified DOS
eZero modes

» Supercurrent:
*Mesoscopic oscillations
*Increased number of conducting modes



