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When a Lambda-type three-level system having identical radiative decay rates
reflects a single photon propagating in one-dimensional waveguide, 1t is known that a resonant single
photon deterministically switches the quantum state of the Lambda system (impedance-matched Lambda
system). In this project, we theoretically showed that such a Lambda system can be implemented by driving
a superconducting artificial atom coupled dispersively to a microwave resonator, and clarified the drive
conditions. We also showed that such a Lambda system is applicable for a microwave single-photon
detector. These predictions are confirmed experimentally: we realized a microwave single-photon detector

whose quantum efficiency reaches 66%.
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