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Operati on of a
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Why superconductivity ?
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The Josephson juncti on
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Josephson qubits
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The Cooper palir box

Hamiltonian
Cy R R , -
11 Né H=E_(N-Ng) -E coséf
: ) 6 v
1 control knob C U/2e
7777 Spectrum
1 degree of freedom 515"; Y3  MEE=)Y
[N, 6] =i 207 2
V g o =
L . .
2 characteristic energies . I E; |
2 t i
E — (2¢) E — Ah 005 10 15 20 25 30
i 2Cisland : 8 eZ RT N

g
"potential” "kinetic"



Measuring the Cooper palr box
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decoherence and readout
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decoherence and readout

readout through X

qubrt fluctuating environment
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Readout + environment

Move adi abatically then readout
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The Quantroni um
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State mani pul ation using the

Char ge pOr t Bloch sphere

representation in
the rotating frame

qp L Z /
Lo _ ‘_‘|O
— 0000/ |
E )
Write: Ei o0 ‘2 A v
apply U®) | gy ~
N
—©
7777

Rabi precession

Microwave drive at

=Ry _
oL Wrapi = O Uge



Decoherence and readout
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Readout a/a Stern & Gerlach
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Preparation and | deal readout
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Experi nental set-up

Dilution fridge
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Level spectroscopy



Level spectroscopy vy(Ng, @/2m)
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uw anpl 1 tude dependence of Rabl freqguency
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Measurenent of the relaxation tine
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Measurenent of the relaxation tine
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Measurenent of the relaxation tine
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Measur enent of the coherence tine

switching probability (%)
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switching probability (%)

Coherence tine at the opti nal
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Three pul ses: spil n-echoes
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controll ed phase-shift
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lqubit —»2 qubit gates
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lqgubit —»2 qubit gates
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lqubit —»2 qubit gates—,processor

S| —? | @

= 1
U, U, U,
NEEDED :

- guantum gates

- high fidelity readout(s)

- X100 coherence time

TRY...




UA
Q LEC RONICS GROUP

SPEC CEA-Saclay

D. VION C. URBINA
A. COTTET D. ESTEVE
A. AASSIME P. ORFILA
P.JOYEZ (technician)
H. POTHIER

M. DEVORET and before:
(now at Yale ) P. LAFARGE

V. BOUCHIAT




