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3 configurations;

1. Quantum point contact
2. Andreev bound states

3. Quantum dot (weakly coupled to both sides)




INSb nanowires from Lund

Nilsson et al. Nano Lett. (2009)

Wires deposited on
bottom-gate substrates:




2 devices measured

Device #1: two-sided (N-wire-S-wire-N)
|50 nm wide uncovered regions

300 nm wide superconducting contacts

Device #2: one-sided (N-wire-S)
|00 nm wide uncovered region

400 nm wide superconducting contact
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3 configurations;

1. Quantum point contact
2. Andreev bound states

3. Quantum dot (weakly coupled to both sides)
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QPC, second device
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Oscillations

Realistic transport modeling for a superconducting nanowire with Majorana fermions

Diego Rainis, Luka Trifunovic, Jelena Klinovaja, and Daniel Loss
Department of Physics, University of Basel, Klingelbergstrasse 82, CH-4056 Basel, Switzerland
(Dated: July 26, 2012)
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Transport spectroscopy of N S nanowire junctions with Majorana fermions 10
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QPC Gate (V)

Oscillations

QPC Gate (V)
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Das Sarma et al.

arXiv:1211.0539
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Oscillations, cont.
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Oscillations, cont.
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These oscillations are too fast given expected kF * L,

and the period does not change significantly with B
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QPC, field dependence of plateaus

Wimmer et al. New ]. Phys. (201 1)
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QPC, field dependence of plateaus

Wimmer et al. New J. Phys. (201 1)
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QPC field dependence at 4 K

4
Conductance increase near pinch-

off is gone by 4 K, Andreev
enhancement at higher

conductance is still present
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3 configurations;

1. Quantum point contact
2. Andreev bound states

3. Quantum dot (weakly coupled to both sides)




ABS, Zeeman splitting
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ABS, Zeeman splitting
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ABS, vary couplingto N and S

stronger N, weaker S
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3 configurations;

1. Quantum point contact
2. Andreev bound states

3. Quantum dot (weakly coupled to both sides)
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Summary

 QPC ZBPs are ubiquitous. Oscillations as function of gate
and field, but quantitative disagreement with Majorana models

* B-dependence of QPC zero-bias conductance qualitatively
similar to Wimmer et al.

e /eeman-split ABS show SO splitting

 ABS zero-bias peaks appear at finite B and B = 0, depending
on couplings to N and S

 Quantum dot at finite bias allows spectroscopy of dot and
superconducting-wire DOS
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ABS, Zeeman splitting
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DC Bias (uV)

QPC, vary conductance
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DC Bias (uV)
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DC Bias (uV)

QPC, vary gates under S
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N-dot-S: at 1 T, is lineshape thermal?
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