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A fundamental measure of the quality of the control and readout of a qubit is the 
visibility, defined as the maximum qubit population difference observed, for example, in 
a Rabi oscillation experiment [1].  Visibilities approaching unity are important for viable 
approaches to quantum computation [2]. Experimental visibilities, as reported by several 
experimental groups, while initially low, have recently been improving rapidly. The 
current paper reports values for the visibility of 95±6%, approaching unity for the first 
time. This work uses a Cooper pair box architecture, with small superconducting 
Josephson junctions in which the charging energy is larger than the Josephson coupling 
energy. A novel feature of these experiments is the use of a dispersive microwave readout 
scheme in a circuit quantum electrodynamics (QED) architecture. In this scheme the 
qubit is strongly coupled to a transmission line resonator. When the qubit is operated off-
resonance, there is a dispersive shift in the resonator frequency which depends on the 
qubit state. This shift in the resonance frequency can be used to read the state of the qubit 
without exciting the qubit out of its ground state (quantum non-demolition). In addition to 
the high visibilities, remarkably long coherence times of 500ns and a quality factor of 
6500 are reported. These results represent a significant advance in the development of 
superconducting qubits. However, there are still opportunities for further work: as the 
authors point out, in these experiments each Rabi oscillation data point was acquired by 
averaging over 5x104 individual measurements, the signal to noise ratio for a single shot 
was 0.1, and the single-shot read-out fidelity integrated over the relaxation time of ∼7µs 
was approximately 30%. 
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