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Schematic blueprint of a quantum processor
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ldeal qubit readout :

Projective measurementof  |Y) =alo,) A Y,)

#1) | A, Y)

readout 0 and state [0,)A|Y, ) with prob |a|2

yields or

readout 1 and state |]1>,5\‘ YI2...N> with prob |b

Readout fidelity (for answer)

|2

If non destructive: Projection fidelity for state after readout (QND ?)

Note: A high fidelity destructive readout can be made QND :
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QUANTRONICS GROUP
(SPEC, CEA-Saclay branch)

F. Mallet, F. Ong, A. Palacios Laloy, F. Nguyen,
P. Sénat, P. Orfila P. Bertet, D. Vion, D. Esteve
with the help of Quantronics
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Superconductivity helps making qubits

Energy spectrum of an isolated electrode
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The single Josephson junction circuit
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superconducting qubits come in different flavors



Various types of superconducting qubits

Cooper-pair boxes Flux qubits Phase qubits

Charge qubit/Quantronium/Transmon
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5.00kV 8.0 86287x TLD 5.3 1  SqE31 qubit

naively: from number to phase states



Various types of superconducting qubits

Cooper-pair boxes Flux qubits Phase qubits
Charge qubit/Quantronium/Transmon
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CPBs cover the whole range




simplest superconducting artificial atom:
the Cooper pair box Quantronics 1996

NEC1999
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RESERVOIR
1 degree of freedom: 8&,@ ﬁi 1 knob: V, or N, =C_V,/(2e)
2
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Hamiltonian and energy spectrum
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Cooper Pair box coherence : ten years after (I)
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