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Superconducting weak link in a large inductance
circuit

Phase-biased superconducting weak links host Andreev bound states, which are at the origin or the Josephson
coupling. The phase biasing is realized by placing the weak link in a low-inductance superconducting loop,
threaded by a magnetic flux. Microwave pulses can induce transitions between configurations differing by
states occupations, and various kinds of “Andreev qubits”using few-channel weak links have been demon-
strated [1-5].
In an opposite limit, when connected to a large enough inductor, the phase fluctuations across a weak link
can exceed 2π. We address here the energy spectrum of the resulting circuit, in which Andreev states and
electromagnetic circuit modes combine. We discuss how the two lowest energy states define a qubit with
intrinsic protection against relaxation and dephasing, for a certain parameters regime.
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