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Introduction

Recent developments in superconductor-semiconductor structures have been motivated by the search for non-Abelian excitations in condensed matter systems, such as Majorana fermions1,2 and parafermions3. A desirable platform for such investigations couples superconductivity to strongly correlated states in a high mobility two dimensional electron gas at high magnetic fields. This work demonstrates such a platform using a high mobility InAs/AlSb quantum well coupled to a TaTi high critical field superconducting contact.
Experimental


High mobility InAs/AlSb quantum wells were grown by molecular beam epitaxy. TaTi superconducting contacts having critical fields greater than 14 Tesla were incorporated into gated Hall bar devices, as shown in figure 1(a). Measurements were performed at DC Field SCM1. 
Results and Discussion


Longitudinal magnetoresistance was measured over a wide range of magnetic fields using the TaTi contact in a four terminal configuration, shown in figure 1(b), and a three terminal configuration, shown in figure 1(c). Overshoot effects are observed at even filling factors. The inset of figure 1(c) shows the differential resistance as a function of source-drain voltage at zero magnetic field.
Conclusions

Competition between superconductivity and chiral quantum Hall edge states is a possible cause for Hall resistance variations from quantized values. Additional measurements will be performed using TaTi contacts with greater transparency between the contacts and the semiconductor.
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Fig.1 (a) Optical micrograph of gated Hall bar with a TaTi superconducting contact fabricated over an InAs/AlSb quantum well. (b) Longitudinal magnetoresistance of the device shown in (a) using the TaTi contact as part of a 4-pt measurement configuration. (c) Magnetic field dependence of resistance measured using the TaTi contact as part of a 3-pt configuration. The inset shows the differential resistance as a function of source-drain voltage at zero magnetic field.









