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THE JOSEPHSON JUNCTION
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Conductance doubling: experiments

𝜏 = 1

𝜏 ≪ 1

Nat. Commun. 7, 12841 (2016)
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BTK: conductance of ballistic NIS junction
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ABS: long junction limitH
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ABS
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Atomic contacts
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0.957 ± 0.01

0.992 ± 0.003

AC3

AC2

AC1

0.089
±0.06

0.185
±0.05

0.12
±0.015

0.115
±0.01

0.088
±0.06

0.11
±0.01

0.11
±0.01

0.62 ± 0.01

Della Rocca et al., PRL 2007

Measurement of the current-phase relation
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Current-phase relation at t=1 

A. Murani et al., 
arXiv:1609.04848
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Measure I(V)

method: Scheer et al. 1997

0.957 ± 0.01
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Determination of transmissions {t1,…,tM}
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ELEMENTARY  WEAK  LINK

Lj Rj

 21 sin / 2AE t   

AE E Bound states: +
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Beenakker 1991
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50 µm

200 µm

ATOMIC SQUID COUPLED TO A COPLANAR

MICROWAVE RESONATOR


M
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0.1 mm

 / 4 on Kapton at 10GHz

Janvier et al., Science 349, 1199 (2015)
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TUNNEL SPECTROSCOPY OF ABS IN 

CARBON NANOTUBES

Flux Φ controlled with coil

T=35 mK

nanotube

V

Vg

Pillet et al., Nature Physics 6, 965 (2010)
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Short single one dimensional 
channel:

TDOS flux dependence
En

e
rg

y 
(m

eV
)

Pillet et al., Nature Physics 6, 965 (2010)
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PARITY EFFECTS
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Superconducting box
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Superconducting box
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Measured free energy difference D(T)

H
ug

ue
s 

P
ot

hi
er

, C
ar

ge
se

 1
1/

20
16



COOPER PAIR BOX
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The single Cooper pair box
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Measuring the Single Cooper Pair Box

V. Bouchiat et al., Physica Scripta 76, 165 (1998).
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Manipulating the charge state in a Cooper pair box
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