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Abstract:

insulator-superconductor trilayer, which introduces 
organic contaminants and limits materials choices. In 
this project, we have developed a completely resist-free 

approach. We fabricated superconducting qubits using 
the design and have found performance better than other 
novel qubit designs and lower performance variation 
than comparable qubits in literature.

Summary of Research:

which do not have any resist on the surface at the time 

control the presence or absence of an overlap of the 

We use these junctions to fabricate qubits in the CNF and 
conduct post-fabrication cleaning with oxygen descum 

that the qubit relaxation times (T ) and pure dephasing 
times (T2) scale as a function of the gap between the 
capacitor pads of the qubit (Fig. 3). The best performing 
qubit has a performance better than any other proposed 
novel qubit design.  

is indicative of high stability. Allan deviation analysis 
shows deviations lower than any comparable qubit in 
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the device.

Conclusions and Future Steps:
The ability to create such junctions creates several 
advantages, such as the elimination of organic residue 
between the junction and the substrate via aggressive 
HF cleaning, as well as the use of novel materials which 

The two primary insights from this work are the ability to 
try new materials and the reduction in qubit performance 
variation. Future work involves exploring further 
surface and interface preparation towards reducing the 
performance variation, and the use of materials such 
as Nb and Ta in conjunction with Al to leverage their 
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