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Manipulation and measurement
of the quantum state
of a superconducting circuit
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The Quantronium:
a split-junction Cooper pair box
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Energy diagram
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A perfect hiding spot
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State manipulation using
the charge port
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State measurement using
the phase port

—{ ZE )— . OE.
persistent currents i.:i J

) '@, 06
— 0000, N (@N =12y N
1 2
© o -
£ € ° &£ &

Differential Signal I, —I, =4re



Readout

Current threshold detector
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Implementation
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Level spectroscopy vy (Ng, ¢/27)
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Controlled pw driven rotations
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Rabi frequency versus uw amplitude
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Measurement of the relaxation time
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Decoherence during free evolution:
principle of measurement
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Measurement of the coherence time
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Coherence time at the optimal

point...and 2% x 2e away
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Three pulses:spin-echoes

6=0,ANg = 2% x 2e
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Conclusions

New quantum circuit: Quantronium
- preparation of any arbitrary state

- Te > 8000 / v,
-towards single shot readout
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- low apparent polarization:
imperfect readout?
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