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Introduction

The hybrid superconductor-semiconductor systems combine the macroscopic superconducting properties of
the superconducting leads with the microscopic degrees of freedom of the semiconductor. Recently proposals
have predicted new phases of matter can emerge at this interface in the quantum Hall regime. During 2014, we
studied properties of InAs heterostructures (Sm), NbTi superconducting (Sc) thin films and hybrid devices with Sc-
Sm junctions in magnet lab in SCM1 system at 30 mK and magnetic fields up to 18 T.

Results and Discussion

Figure 1 highlights our main findings. We have studied several high mobility InAs heterostructures at low
temperatures (as shown in Fig. 1(a,b)) and extracted different transport properties. We have studied integer and
searched for fractional quantum Hall states in our samples. Figure 1c shows our bias spectroscopy on Sc-Sm
junctions as a function of magnetic field. Our NbTi thin films have a critical field of 13.5 Tesla in the perpendicular
direction. We observe an appearance of a zero bias peak in resistance in strong magnetic field below the critical
field.
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Figure 1: Magneto-resistance measurements where sample is (a) perpendicular to magnetic field (zero degree) (b) tilted with
respect to total magnetic field (c) dV-dl measurement in an Sm-Sc junctions in perpendicular magnetic field.
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