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Master thesis project

Background In our lab, we research into chip-based magnetic traps for superconducting 
particles. Our long-term goal is testing the foundations of quantum mechanics [1]. We have 
recently proposed the use of higher order magnetic multipoles as particle traps, which would 
enable producing anharmonic potentials and may eventually be used to create quantum 
superpositions [2]. We offer a Master thesis project to explore the possibilities of these traps, 
with the goal of observing the predicted nonlinear potential in an experiment. The project will 
involve theoretical analysis, sample design and microfabrication, and cryogenic measurement.

Master thesis project
The project consists of:
• Design and simulation of realistic chip-based particle
  traps with engineered nonlinearity
• Microfabrication of chip-based traps in Chalmers 
   in-house cleanroom
• Device characterization at low temperatures

What will you learn

• Fabrication techniques and gain experience in the
   cleanroom
• Insight in how magnetostatic simulations are 
   performed and how they are used for frontier 
   research
• Cryogenic measurement techniques
• Teamwork in a stimulating research environment
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Anharmonic magnetic potential for 
generating non-classical motional 

states of microparticles [2]

Chip-based single particle trap [3]
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