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Asymmetry and decoherence in a double-layer persistent-current
qubit G. BURKARD, IBM Research / University of Basel, Switzerland, D.
P. DIVINCENZO, IBM Research, P. BERTET, TU Delft, The Netherlands, I.
CHIORESCU, TU Delft / Michigan State U., J. E. MOOIJ, TU Delft, The Nether-
lands — Superconducting circuits fabricated using the widely used shadow evap-
oration technique can contain unintended junctions which change their quantum
dynamics. We discuss a superconducting flux qubit design that exploits the sym-
metries of a circuit to protect the qubit from unwanted coupling to the noisy envi-
ronment, in which the unintended junctions can spoil the quantum coherence. We
present a theoretical model based on a recently developed circuit theory for su-
perconducting qubits and calculate relaxation and decoherence times that can be
compared with existing experiments. Furthermore, the coupling of the qubit to a
circuit resonance (plasmon mode) is explained in terms of the asymmetry of the
circuit. Finally, possibilities for prolonging the relaxation and decoherence times of
the studied superconducting qubit are proposed on the basis of the obtained results.
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