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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
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Implementation
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Spectroscopy ν01(Ng,δ)
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FIT:

EJ  = 0.86 kBK
EC = 0.68 kBK
junction asymmetry = 0

Level spectroscopy ν01(Ng,φ/2π)



Controlled µw driven rotations
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Rabi frequency versus µw amplitude
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Ng = 1/2
φ = 0
~ 25 ns RF pulse

Exponential fit:
T1 = 1.84 µs
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Measurement of the relaxation time



Decoherence during free evolution:
principle of measurement
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Measurement of the coherence time

νRF = 16409.50 MHz
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Fit
∆ν = 19.84 MHz
Tϕ = 500 +/- 50 ns
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Coherence time at the optimal 
point...and 2% x 2e away 
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Conclusions
New quantum circuit: Quantronium
- preparation of any arbitrary state
- Tϕ > 8000 / ν01
-towards single shot readout

- low apparent polarization:
imperfect readout?
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2 capacitively
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Production of Bell’s states
or quantum gate ...
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