Characterization of the quantum non demolition aspect of the josephson bifurcation amplifier measurement in a superconducting qubit
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The Quantronium [1] is a superconducting Josephson quantum bit (Fig. 1) whose quantum state can be arbitrarily transformed by combining quasi-resonant microwave pulses and adiabatic pulses [2] on two control parameters of the circuit Hamiltonian: an electric charge Ng and a phase .
A new type of dispersive readout based on the Josephson Bifurcation Amplifier (JBA) developed at Yale [3] was implemented on the Quantronium. In this scheme, the state of the qubit is read out by using microwave reflectometry: a microwave pulse is first sent on the device, then reflected to be amplified and detected (Fig. 1). The phase shift experienced by the reflected wave depends on the collapsed state of the qubit wavefunction.
Thought to be initially quantum non demolition (QND) due to its dispersive nature, I will report, after reviewing the basic physics of the Quantronium and the principles of the JBA, the measurements and analysis performed to quantify the QND aspect of this kind of measurement.  
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Fig. 1: Circuit diagram of the quantronium. A microwave pulse is sent through the lines on the quantum circuit. The phase of the reflected wave depends on the qubit state.  
OUT





(1





(0











� EMBED Equation.DSMT4  ���











QuBit


control





µW Pulse IN








[image: image1][image: image2.wmf]01

+

_1206175173.unknown

