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1. Summary of the subject (maximum 1 page): 
 

Superconducting qubits are the leading candidate platform on which to 
build quantum processors owing to a continuous development of many 
fronts of the technology. The current advanced state of superconducting qubits 
permits envisioning them towards applications beyond quantum computing. 
An important direction of application is quantum sensing, given the high 
sensitivity of qubit devices to environmental fluctuations. In 
particular, superconducting qubits are the best existing single 
microwave photon detectors. This permits using qubits to detect signals 
in the form of individual microwave photons appearing from interactions 
through fundamental physics effects, such as dark matter axions. 

http://www.europhotonics.org/wordpress/
https://www.photonics.masters.upc.edu/en/academic-year-2025-26


 
 

 
 
 

 
2. Objectives (maximum 1 page): 

 
In this master thesis project, a first generation of dark matter axion detectors based 
on superconducting qubits will be built. The challenge in achieving a 
highly efficient detector is the combination of cavity QED physics with 
qubits to detect photons and the resilience of qubits under strong 
magnetic fields, which are necessary to achieve the axion-to-photon 
conversion. The project will focus on the characterization of the design, fabrication and 
characterization of a first qubit using nitridized aluminum, a novel superconducting material 
with resilience to high magnetic fields. The project will be directly supervised by a PhD 
student from the IFAE QCT group.     
 

 
 
Additional information (if needed): 
* Required skills: quantum physics 
* Miscellaneous: monthly stipend available to cover travel and personal costs, funded by the 
Catalonia Quantum Academy. 
Research group: https://qct.ifae.es/ 
 

http://www.europhotonics.org/wordpress/
https://cataloniaquantum.eu/
https://qct.ifae.es/

