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Quantum Materials

The Quantum Materials group focuses on the development of semiconductor quantum hardware for quantum technologies. Our emphasis is set on the semiconductor silicon carbide (SiC), for which synergies with the high-power electronics industry pave the way for
industrial-scale quantum-chip fabrication. Our research expands the current fabrication methods to the generation of efficient quantum colour centres, nanofabrication of photonic integrated circuits (PICs), post-fabrication treatments to improve stability and spectral
properties, and application-relevant quantum benchmarking.

Our perspective is to use silicon carbide quantum chips for next-gen applications, including quantum communication, quantum computing, and quantum sensing.

Main research fields
Our group focuses on advancing three research lines:

1. Development of a scalable semiconductor quantum hardware platform:

o SiC-on-insulator bonding

o Large-scale fabrication of photonic quantum chips

o Efficient creation of quantum colour centres

o High-fidelity control of spin-based quantum processors and memories

 Post-fabrication improvements of quantum hardware:

o Surface charge passivation methods
o Fermi-level control in photonic nanostructures
© Optical transducers for maximum photonic efficiency

* Quantum technology applications:

o Spin-photon interfaces for quantum communication
o Distributed quantum computing
o Quantum sensing

Innovation challenges

 Development of high-throughput quantum characterisation platform
* Development of quantum opto-electronic devices
« Increased performance of quantum chips based on spectral and temporal multiplexing
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