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Circuit Quantum Electrodynamics: Doing Quantum Optics on a Chip

We have realized an experiment in which a superconducting qubit (a
Cooper pair box) is strongly coupled to a single microwave photon stored
in a high quality on-chip cavity. The large electric dipole moment of the
Cooper pair box interacts strongly with the vacuum electric field of the
guasi one-dimensional superconducting transmission line cavity. The co-
herent exchange of a single excitation between the qubit and the cavity
is observed spectroscopically as the vacuum Rabi frequency exceeds the
damping rates of both the cavity and the qubit. Our experiments consti-
tute the first observation of strong coupling cavity quantum electrody-
namics (CQED) in a solid state system. This new regime of matter light
interaction in a circuit can be exploited for quantum information process-
ing and quantum communication.
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