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Senior Research Associate in Superconducting Electronics
JOB DESCRIPTION
Job vacancy: 

	Job Title: Post-doctoral Research Associate
	Present Grade: 7

	Department/College:  Physics

	Directly responsible to: Dr Michael Thompson,  Prof Jon Prance and Prof Yuri Pashkin

	Supervisory responsibility for: Partial responsibility for graduate and MPhys students

	Other contacts
Internal: members of the Physics Department 

External: Other scientific collaborators

	We are seeking a researcher to work on a project developing superconducting electronics using wafer-scale CVD graphene Josephson junctions. 

Graphene Josephson junctions (G-JJs) offer the opportunity to build superconducting electronics that can be controlled electrostatically, which avoids magnetic fields that can interfere with other superconducting devices, such as quantum sensors or qubits. Until recently, the fabrication of G-JJs has been limited to mechanical exfoliation, which lacks reproducibility and is time-consuming and inefficient. VTT Technical Research Centre in Finland have developed a wafer scale fabrication process for fabricating G-JJs across an entire wafer, up to 200mm with plans to scale up to 300mm. The SuperICQ consortium is a recently funded EU Pathfinder Open project that aims to develop a host of superconducting electronics using this new process and to integrate these with superconducting qubits.

As a researcher working on this project, you will be responsible for DC measurements of graphene Josephson junctions, microwave characterisation of on-chip resonators and parametric amplifiers, and demonstrating multiplexed qubit readout. You will also design and simulate parametric amplifiers using graphene junctions. As a member of the consortium you will collaborate with partners at VTT (Finland), Aalto (Finland) and Chalmers (Sweden) and will be responsible for preparing and presenting data at consortium meetings. Locally, you will assist in supervising PhD and Master students working on the project, assisted by the PI and two Co-I’s at Lancaster. 

This project takes advantage of newly purchased equipment and will use the nanofabrication facilities of the Quantum Technology Centre, the electronic and cryogenic facilities of the Low Temperature Physics group and a vibration-isolated laboratory in the IsoLab facility at Lancaster. For more information about this research area see

https://www.lancaster.ac.uk/physics/isolab/

Our recent papers in this field include:
J. R. Prance, M. D. Thompson; Sensitivity of a DC SQUID with a non-sinusoidal current-phase relation in its junctions. Appl. Phys. Lett. 122 (22): 222601 (2023)
S Ó Peatáin, Y Pashkin et al.; Simulating the effects of fabrication tolerance on the performance of Josephson travelling wave parametric amplifiers. Supercond. Sci. Technol. 36 045017 (2023)
Thompson, M et al. Graphene-based tunable SQUIDs, Appl. Phys. Lett. 16 162602 (2017)

This post is initially funded for 24 months with a possibility of a further 12 months.

Major Duties: 

· Operation of dilution refrigerator used for cryogenic measurements
· Measurements of graphene Josephson junctions and other superconducting devices
· Designing and simulating parametric amplifiers using graphene Josephson junctions
· Configuration of qubit measurement system for testing parametric amplifiers and multiplexers
· Analyse data and publish results in peer-reviewed journals
· Support the production of arising IP
· Support students working on quantum electronics
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