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Today, I’ll talk about how we use these nanowires 
in our group
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Nanowire Semiconductor-Superconductor interface
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Estrada Saldaña,..., Nygård, Communications Physics, 2020

Device
Metal Superconductor
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Sample on chip carrierDevices
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Dilution refrigerator (T=25 mK)
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Access to devices Digital multimeters and lock-in amplifiers
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With and without a spin
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A different way of 
probing YSR states

Pros:
• Spatial dependence

Cons:
• Hard to tune coupling 

to superconductor

• Hard to tune energy 
level
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U
Coulomb blockade
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U

Current can flow

++Gate voltage
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U

Coulomb blockade

U

Sequential tunnelling

Vsd=0 Vsd>U
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Coulomb diamonds
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Zeeman effect
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Temperature dependence

Estrada Saldaña,..., Nygård, Communications Physics, 2020
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Not explained by theory (yet!)
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More details at:
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Next degree of complexity: double quantum dots

N-DQD-S
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Also: Estrada Saldaña,...,Nygård, J. (2018). Two-Impurity Yu-Shiba-Rusinov States in Coupled Quantum Dots. arXiv, 1812.09303.

S-DQD-S
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The Josephson effect

V (µV)

I (nA)

Voltage vs. current
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Also: Estrada Saldaña,...,Nygård, J. (2018). Two-Impurity Yu-Shiba-Rusinov States in Coupled Quantum Dots. arXiv, 1812.09303.
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Juan Carlos Estrada Saldaña 30
dI

/d
V sd

(e
2 /h

)

400-40
Vsd (μV)

0.004

0.000



Juan Carlos Estrada Saldaña 31

−3.2

−3.0

−2.8

−1.3 −1.1 −0.9 −0.7 −1.1 −0.9 −0.7

−3.2

−3.0

−2.8

−1.0 −0.8 −0.6 −0.4

−3.6

−3.4

−3.2
100

10-1

10-2

10-3

10-4

VgR (V) VgR (V)VgR (V)

V gL
 (V

)

G (e2/h)ca b

YSR

Estrada Saldaña,...,Nygård, J. (2018), arXiv, 1812.09303.



Juan Carlos Estrada Saldaña 32

−3.5−3.4−3.3−3.2−3.1−3.0
VgL(V) VgL (V)

dI/dVsd
(e2/h)

V sd
 (m

V) 0.2

-0.2

0

−0.2

0.2

0.6

I (
pA

)

-5

5

0

DLS S SLS S

g h



Juan Carlos Estrada Saldaña 33

Also: Estrada Saldaña,...,Nygård, J. (2018). Two-Impurity Yu-Shiba-Rusinov States in 
Coupled Quantum Dots. arXiv, 1812.09303.

More details at:
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Overview of additional nanowire devices
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1. Superconducting islands in nanowires
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Our work
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2. The Little Parks effect in nanowires
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Our work

Vekris, Estrada Saldaña et al., in preparation
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3. Double-nanowire superconducting islands
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Our work
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Vekris, Estrada Saldaña et al., in preparation
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Ongoing experiment...

Model

Device

Our work
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4. Ferromagnet-superconductor-nanowire hybrids
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Our work

Estrada Saldaña et al., in preparation
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Summary

• Nanowires are ultra-flexible 
platforms for condensed matter 
physics.

500 nm
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We are always interested in theoretical insights
and in collaborations with experimentalists.

juan.saldana@nbi.ku.dk
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