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Abstract: 

Superconducting circuits can be successfully employed as a platform for quantum computation only if they can be more precisely controlled and their deco-
herence rate further suppressed compared to current levels. To achieve these goals, detailed understanding and modelling of the properties of superconduct-

ing qubits is needed. After a brief overview of the historical development of such modelling, I will discuss two recent advances: [1] the inclusion of gap asym-
metry when evaluating quasiparticle transition rates and [2] the accounting for higher harmonics in the Josephson effect when calculating transition frequen-

cies. 
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