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Short paragraph describing the project idea and required access, to be entered on the submission page

Recent advances in choice of superconducting material have improved superconducting qubit
coherence times to the millisecond level. Recent work by our team (unpublished) has shown that the
main limiter of coherence times is now not the quality of the superconducting metal film, but rather
losses at the interface between the metal and the sapphire substrate. TiO; has recently been predicted
to have a smaller microwave loss tangent than Al,O; at the operational frequency of our qubits. We thus
request a 20 mm long by 6 mm OD boule of TiO,, oriented along (001), to be used to prepare novel
substrates to test this hypothesis. PARADIM staff noted this material has previously been grown in the
facility, and should require minimal effort to provide a specimen for our use. This project fits into
PARADIMs theme of novel electronic and interfacial materials by exploring the interfacial structures
responsible for decoherence in superconducting qubits, and is an example of materials by design,
combining our theoretical prediction with experimental synthesis and characterization to improve the
theoretical models.
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