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Material System (Krizek et al.)

 MBE-grown InAs “wire” networks on GaAs (7% mismatch) and InP (3%) substrates ([001])

* 4 equivalent growth directions enable formation of rectangular networks
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Buffer Layer

Experiment with Sb-dilute buffer layer to improve interface

* Improves lattice matching and strain relaxation (fewer misfit dislocations)
* Leads to enhanced field effect response

a Epi ready InP - Fe doped or GaAs Undoped

l PECVD SiOx deposition

l EBL and buffered HF wet etch
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InAs selective growth

C GaAsSb selective growth

InAs selective growth
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With and Without Buffer

Without buffer no devices could completely pinch off
* lrregular gate responses

With buffer layer the devices pinch off reliably inside of a ~250 mV
window

Points to different transport phenomena at interface compared to bulk of
wires. Better interface = better field effect response

Sb-dilute buffer layer samples seem to have interface characteristics with
no difference to the bulk.
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Magnetoconductance

Sweeps of Bl show Aharonov-Bohm oscillations with oscillation periods in good agreement with the areas of the loops

Small loop at 20 mK: [, = 13 + 1 um

Diffusive loops have [y T=1/2 3 here likely in ballistic regime below 500 mK

Single (quasi 3D) wire (not shown) fit with WAL model yields [, ~ 180 nm, [, ~ 80 nm; comparable to VLS-grown wires
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Transport (Vaitiekenas et al.)

Triangular wires on InP substrates (no buffer layer) in three
different devices

Aiming towards (of course) Majoranas

Have:
* Hard superconducting gap induced
* Large phase coherence length (microns)
e Strong spin-orbit coupling
* Coulomb blockade peak motion compatible with interacting
Majoranas

Device 1

One side of the triangle covered with in-situ MBE aluminum

Two peaks in G tentatively identified with populations of carriers
* Larger gap at InAs/Al interface
* Smaller gap at InAs/InP interface

Zero-bias G ~ 400 times lower than above-gap G (ratio better than
VLS devices) = hard induced gap
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Device 2

* Hybrid QD of length 1.1 um

* 2e periodic spacing (at low temp) as function of V,
* Evolves to even-odd and 1e periodic with increasing T

Vsp (MV)

* Coulomb diamonds give charging energy E. = 60 uel/ (smaller than induced
gap A"~ 100 uel)
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Evolution of CB Peaks

* Even-odd periodicity at zero bias due to bound state at E less than E,
Se.0 = l [Ec £+ min (E¢, Ey)]

* Overshoot in fig (b) indicates discrete subgap state crossing zero energy ne

* Yields gerr ~ 13

e Consistent with interacting Majoranas

* In quantitative agreement with VLS wires of similar length
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Device 3

e Al layer removed by wet etching

* WAL peak around B=0 yields lgbVAL ~ 1.2 um,lso ~ 400 nm
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Conclusion

Useful, scalable system similar to ours
Interface quality between wires and substrate of high importance
System allows for lots of flexibility in sample design

May prove to be attractive long-term for Majorana physics
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