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How do electrons pass from N to S?
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Andreev Reflection:

an electron-like excitation is retro-reflected as a hole-like excitation,
while a Cooper pair is transmitted into the superconductor.



Proximity Effect
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BTK Theory
ballistic propagation of quasiclassical electrons through
the normal metal region, accompanied by Andreev
and normal reflections from NS interface
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Single SNS junction [1]

Scanning electron micrograph of the PtSi wire
with length L = 1.5 µm and width W = 0.3 µm
formed by electron beam lithography and
subsequent plasma etching

Schematic view of a junction (not to scale) showing
the layout of the wire in the Hall bridge

PtSi

Si

0 100 200 300 400 500 600
0

50
100
150
200
250
300
350
400
450
500
550

T (mK)

V (µV)  

 

    V
1

    V
2

  BCS   ∆(T)

-800 -400 0 400 800
0.8

1.0

1.2

1.4

1.6

1.8

2.0

2.2

2.4

2.6

V
1

V
2

DC bias voltage (µV)

10 %

R
 N

-1 dV/dI

35

100

200

300

410

485

500

 R
N
 

T, mK

 

 

2
nV

en

∆=



Single SNS junction [2]

PtSi

Si
substrate

Scanning electron micrograph of the sample
with a single constriction formed by electron
beam lithography and subsequent plasma
etching of the 6 nm PtSi film grown on a Si
substrate

Schematic view of a junction (not to scale) showing
the layout of the constriction in the Hall bridge
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Two–dimensional array of SNS junctions
The structure

  

Scanning electron micrograph of the sample formed
by electron beam lithography and subsequent
plasma etching

Schematic cutaway view

Schematic view of the two-dimensional array of SNS junctions

Si

PtSi



Two-dimensional array of SNS junctions
Experiment
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Two-dimensional array of SNS junctions
Experiment
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Andreev reflections occur simultaneously!

NSN



One-dimensional array of SNS junctions
The structure

current

S N

1.7 mµ1.2 mµ

2.1 mµ 0.4 mµ

PtSi
Si

substrate
SEM images of the structure which consists of
islands of the film connected by narrow necks.

The layout of the one-dimensional array of SNS junctions showing the dimensions of the structure.



One-dimensional array of SNS junctions
Experiment [1D - 20 SNS]
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One-dimensional array of SNS junctions
Experiment
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One-dimensional array of SNS junctions
Above-energy-gap structure
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Nonequilibrium distributions in normal region for SNS junction
calculated on a basis OTBK theory
with Z = 0.55: (a,b) at eV = 4∆; (c,d) at eV = 6∆ and T = 0.
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