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More accurate control and reduced losses are needed for superconducting 
circuits to move beyond the current NISQ era in quantum computing applications 
and to devise better detectors. In this talk I will discuss some recent advances and 
their impacts on designing superconducting devices. After briefly reviewing the 
standard tunnel model of a Josephson junction, I will introduce a more realistic 
model which is needed to accurately describe qubit spectroscopic data. Next, I 
will show how a form of so-called “gap engineering’’, in which the values of the 
superconducting gap on the two sides of a junction are properly chosen, can 
mitigate errors related to quasiparticles. Finally, I will consider the role of 
pair-breaking photons in limiting a resonator quality factor.
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