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Application of variable boundary condition in waveguide quantum electrodynamics
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When we apﬁly a resonant light to an atom through a waveguide, the atom
completely reflects the light if the light intensity is weak. In contrast, the atom completely
transmits the light if the light intensity is strong. In other words, an atom changes the boundary
condition of a waveguide depending on the intensity of the applied field. Using this property, we
proposed a Josephson quantum filter, which resolves the tradeoff between the gate speed and the
qubit lifetime, which is universal in superconducting quantum computation.
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