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The effective capacitance of a Single Cooper-pair box [1,2] can be defined as the derivative of the induced charge with respect to gate voltage and has two parts, the geometric capacitance, Cgeom, and the quantum capacitance, CQ [3]. The latter is due to the level anti-crossing caused by the Josephson coupling and is dual to the Josephson inductance. It depends parametrically on the gate voltage and its magnitude may be substantially larger than the geometric capacitance [4].

The quantum capacitance has maximum magnitude at the level anti-crossing (i.e. the charge degeneracy point) of a Cooper-pair box and furthermore it has opposite signs in the ground and exited states. Thus it is possible use the quantum capacitance as the basis of qubit read-out by placing a Cooper-pair box in a resonant circuit and measuring the phase shift of the reflected signal. Such a read out could therefore be used at the charge degeneracy point where the SCB, to first order is insensitive to charge fluctuations. We present initial measurements on such a quantum capacitance qubit including spectroscopy.
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Fig. 1 circuit diagram and SEM picture of a Cooper-pair box with quantum capacitance read-out.
















