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In this seminar, I will present our team's recent efforts in developing high-performance
superconducting qubits. Topics will include improving performance and processing
windows of base layer films made from niobium and tantalum on silicon substrates, with
special emphasis on the correlations between microwave quantum device performance and
surface and interface materials properties [1,2]. Particularly, we found that we could reduce
substrate temperatures for BCC Ta deposition well into the back-end-of-the-line process
window via use of krypton as a sputtering gas. Transmon qubits with a twenty-micron
capacitor gap made from these films exhibit quality factors exceeding fifteen million
(coherence times up to 1 millisecond), demonstrating their performance with processing
that is compatible with a greater number of tools. Additionally, I will highlight high-
performance qubits made with Josephson junctions formed by a resist-free fabrication
method and our efforts to make high-performance qubit fabrication more broadly available
through developing standard process flows at the Cornell Nanoscale Facility.
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