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Quantized Conductance
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B field Dependence
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Conductance suppresion

Helical gap ?

Conductance through a helical state in an InSb nanowire

J.Kammhuber et al. Nature Communications 8, 478(2017)
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Tight-binding calculations
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E and B field confinement can form distinct uncoupled channels

Bound state due to a defect close to the location of second sub band



Summary

Conductance measurement of InSb with three bottom gates
Enhance tunability of the potential landscape
1D spin-split band structure
Gate couplings create virtual degeneracies
Crossing of the spin-resolved bands

Conductance resonances originating from localized states

Thank you
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Fig. 1 The helical gap in a one-dimensional nanowire device. a An indium antimonide (InSb) nanowire device with a Rashba spin-orbit field Bso
perpendicular to the wave vector k and the electric field E. A voltage is sourced to one contact, and the resulting conductance measured from the second
contact. A degenerately doped wafer acts as global backgate V. b A quantum point contact (QPC) of length L is defined by the two contacts. Underneath
the nanowire contacts, many subbands are occupied as the contacts screen the gate electric field. In the nanowire channel away from the contacts, the
chemical potential in the wire, g, is tuned with V. The onset shape of V, with a lengthscale X is set by the dielectric and screening of the electric field from
the metallic contacts resulting in an effective QPC length Lqpc =L—2A. € The energy dispersion of the first two subbands for a system with spin-orbit
interaction (SOI) at external magnetic field B=0 T. The SOI causes subbands to shift by kso in momentum space, as electrons with opposite spins carry
opposite momentum. When the electrochemical potential 4 in the wire is tuned conductance plateaus will occur at integer values of Go. d At finite
magnetic field B perpendicular to Bso, the spin polarized bands hybridize opening a helical gap of size Ez (green). In this region the conductance reduces
from 1-Gg to 0.5-Gg when p is positioned inside the gap. e When the magnetic field is orientated at an angle @ to Bs, the size of the helical gap decreases to
only include the component of the magnetic field perpendicular to Bs and the two subbands split by an additional Zeeman gap (purple). The color scheme
illustrating different conductance regimes is also used in Figs. 2d and 3b. For all angles the re-entrant conductance feature at 0.5-Gq in the 1-Go plateau will
scale linearly with Zeeman energy
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B=8T, E, =0.2 meV/nm B=0T, E, =1meV/nm
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Figure S6: (left) Band structure of a 160 nm diameter hexagonal InSb NW in a magnetic
field B =8 T (along (y + z)/v/2), and in an electric field E. = 0.2 meV/nm. (right) Band
structure of 160 nm diameter hexagonal InSh NW at B = 0 T, in an electric field £, = 1
meV /nm (close-up on the lowest subbands, showing the effects of spin-orbit coupling).



Figure S7: Squared wave functions of the first three subbands at k = —0.089 x 27 /(a/3).
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Figure 58: Squared wave functions of the first three subbands at £ = 0.



