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Josephson Junction Spectroscopy of Mesoscopic Systems

The Flux Quantum Lab (Φ0) seeks an intern to help develop a sensitive Josephson 
junction based spectrometer that can be coupled on-chip to mesoscopic systems.  The 
spectrometer will be used to measure high frequency electronic properties of super- 
conducting atomic contacts, graphene, and topological insulators/superconductors.  In 
superconducting atomic contacts, the goal is measuring the lifetime of quasiparticles and 
Andreev pairs.  In graphene, the question is whether pristine samples are gapped at the 
Dirac point.  In topological materials, the goal is detecting Majorana modes 
spectroscopically.

The intern candidate should have a strong background in quantum physics and/or 
condensed matter physics.  The internship will consist of fabricating the spectrometer using 
microlithography techniques; wiring, testing, and using a helium-3 cryostat; developing 
electronics including low temperature amplifiers; and making sensitive electrical 
measurements of the spectrometer.  By the end of the internship, the goal is to have a 
functioning Josephson junction spectrometer whose properties are well understood.

Φ0 is a research group in experimental condensed matter physics led by Çağlar Girit.  
The lab is part of the Young Team Incubator in the Physics Institute, Collège de France, 
located in central Paris.  See the website, phi0.org, for more details.
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