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InSb Nanowire

160nm diameter

10nm HfO2

120nm Al contacts

T = 260 mK

𝑉𝐿 = 𝑉𝐺

𝑉𝑅 = 𝛼 Τ𝑅 𝐿( 𝑉𝐿 − 𝑉𝐿0)

𝑉𝐿0 = 0.74 V for dotted line

𝛼 Τ𝑅 𝐿 = 0.875



Quantized Conductance

Plateau width varies with VG

Dashed line = 1st spin-split subband
Doted line = 2nd spin-split subband

∆𝐸 =
𝐸2,↑ + 𝐸2,↓

2
−
𝐸1,↑ + 𝐸1,↓

2

○ - □

@5T  =  fully lifted spin degeneracy



B field Dependence

Assumptions:
B-induced orbital shifts
B-independent g-factors

Spin-split subband crossing around 2Tesla

J.Kammhuber et al. Nature Communications 8, 478(2017)

Conductance through a helical state in an InSb nanowire

Conductance suppresion

Helical gap ?



Resonant Tunneling

𝑉𝐿 = 𝑉𝐺`

𝑉𝑅 = 𝛼 Τ𝑅 𝐿 𝑉𝐿

𝛼 Τ𝑅 𝐿 = 0.875

broadening of the 
discrete state
-tunnel coupling to the 
leads



Tight-binding calculations

In-plane magnetic field
Gate biasing

Negative charge distribution at the interface

Wave functions ≈ 10nm
Vertically confined by B-field
Laterally confined by E-field

𝐸𝑦 ≈ 0.1 𝑚𝑉/𝑛𝑚 𝐸𝑦 ≈ 0.18 𝑚𝑉/𝑛𝑚

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

Conductance resonances originating from localized states

1D spin-split band structure

Gate couplings create virtual degeneracies

Crossing of the spin-resolved bands

Thank you










