
In this talk, I will describe the progress made in 

understanding and mitigating decoherence in 

superconducting quantum devices. SQMS is 

leading the way in extending coherence time of 

superconducting quantum systems thanks to 

world-class materials science and through the 

world-leading expertise in superconducting radio 

frequency (RF) cavities, which are integrated with 

2D chips.

Leveraging the advances in device coherence, 

researchers are pursuing devices integration, 

quantum controls and millikelvin cryogenics 

developments for 2D and 3D superconducting 

architectures. SQMS is building and deploying a 

beyond-state-of-the-art quantum computer and 

novel quantum sensors at Fermilab. The QPU 

unique high connectivity will provide 

unprecedented opportunity to explore novel 

quantum algorithms. Advances in prototypes 

based on 2D and 3D architectures, enabling new 

quantum simulation and sensing for science 

applications, will be presented.
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