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FIG. 6. (a) Basic architecture required to stabilize a topological superconducting state in a 1D spin-orbit-coupled wire. (b) Band structure
for the wire when time-reversal symmetry is present (red and blue curves) and broken by a magnetic field (black curves). When the chemical
potential lies within the field-induced gap at £ = 0, the wire appears ‘spinless’. Incorporating the pairing induced by the proximate super-
conductor leads to the phase diagram in (c¢). The endpoints of topological (green) segments of the wire host localized, zero-energy Majorana
modes as shown in (d).
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Zero-bias peaks and splitting in an Al-InAs
nanowire topological superconductor as a
signature of Majorana fermions
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Device #1: one-sided (N-wire-S) Device #2: two-sided (N-wire-S-wire-N)
|50 nm wide uncovered region 200 nm wide uncovered regions
350 nm wide superconducting contact 250 nm wide superconducting contacts
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INSb nanowires
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Wires deposited on
bottom-gate substrates:
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QPC, vary field angle B = 500 mT
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QPC, vary field angle
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Splitting of the zero-bias conductance peak as smoking gun evidence for the existence of the
Majorana mode in a superconductor-semiconductor nanowire
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Superconductor-Nanowire Devices from Tunneling to the Multichannel Regime:
Zero-Bias Oscillations and Magnetoconductance Crossover
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Splitting of the zero-bias conductance peak as smoking gun evidence for the existence of the
Majorana mode in a superconductor-semiconductor nanowire
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QPC, field dependence of plateaus
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The soft superconducting gap in semiconductor Majorana nanowires

So Takei, Benjamin M. Fregoso, Hoi-Yin Hui, Alejandro M. Lobos, and S. Das Sarma
Condensed Matter Theory Center and Joint Quantum Institute, Department of Physics,
University of Maryland, College Park, Maryland 20742-4111, USA.

(Dated: May 15, 2013)

We theoretically consider the ubiquitous soft gap measured in the tunneling conductance of semiconductor-
superconductor hybrid structures, in which recently observed signatures of elusive Majorana bound states have
created much excitement. We systematically study the effects of magnetic and non-magnetic disorder, temper-
ature, dissipative Cooper pair breaking, and interface inhomogeneity, which could lead to a soft gap. We find
that interface inhomogeneity with moderate dissipation is the only viable mechanism that is consistent with the
experimental observations. Our work indicates that improving the quality of the superconductor-semiconductor
interface should result in a harder induced gap.
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FIG. 3 (color online). (a) Andreev spectrum for a finite-size
junction L =3 in a TP nontrivial phase. Here @ = 0, A =1,
V.=2 and Uy/a = 1. (b) Andreev spectrum in TP trivial
phase for i =5, A=1,V, =2, L < 1, and Uy/a = 1.
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“We claim that the detection of a zero-
energy peak at ¢ = i in the spectrum of the
normal long link would constitute a direct
measurement of the Majorana states...”
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Proximity effect in
InSb quantum well
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