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Superconducting nanostructures underpin the development of many promising quantum 

computing approaches and alternatives to conventional classical computing. Most work to 

date has focused on all-metallic Josephson junctions. Recent developments in materials 

synthesis and nanofabrication have enabled devices that combine superconducting and 

semiconducting properties. These provide new opportunities for science and technology that 

rely on the interplay between superconductivity, quantum confinement, ballistic transport 

and spin-orbit coupling, or which leverage gate-tuning of superconducting couplings. In this 

talk, I will present results from a few transport studies based on semiconducting nanowires 

and quantum wells coupled with superconductors. The talk will focus primarily on 

nanostructures with more 

than two superconducting 

terminals [1-4], which can 

be used to implement 

superconducting diodes and 

non-linear intermodulation 

with full electrostatic 

control or to realize unusual 

correlations between 

Cooper pairs, and could also 

serve as a platform for 

topological Josephson 

matter [5]. 
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Figure 1. (left) Schematic of gated Josephson device based on an 

InAs quantum well with epitaxial Al. (right) Measured stability 

diagram showing different transport regimes of a three-terminal 

Josephson junction based on the system described in (left). 
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The images below show more details about the super-semi nanostructures and novel transport 

effects measured thereon, that will be presented in the talk.  
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