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JOSEPHSON JUNCTION
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CIRCUIT QED
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JC HAMILTONIAN

From exact diagonalization of |C Hamiltonian: Numero critico di fotoni del risonatore
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DISPERSIVE REGIME
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RABI OSCILLATION
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DESIGN OF FIRST QUBIT CIRCUIT
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We consider in the following a A/4 resonator with frequency w, = 6 GHz,
length 5.47 mm, and characteristic impedance Z, = 502 resulting in C, = 0.42 pF
and L, = 1.7 nH. For the qubit we choose a frequency around 4 GHz and the
transmon regime E;/E,. = 50. Choosing Cs = 80 fF and C, = 10 fF we obtain
wy/2m = \/8E.E;/h = 4.3 GHz, E; = 10 GHz, E, = 0.215 GHz which also provide
the anharmonicity of the qubit. The frequencies of the first two levels are wy =
4.09 GHz and wyo = 3.87 GHz. From the equations found in the previous sections
we also obtain:
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Xo1 — X12/2 = —5.73 MHz
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READOUT
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READOUT: CRITICAL POWER

Per un impulso di readout, di ampiezzaV'", risonante con il risonatore, w+®, la tensione ai capi del risonatore é:
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] Da cui il numero di fotoni nel risonatore e:

1
ST ECL 5@\/3 — nhw,

Imponendo che siano meno del numero critico di fotoni: Si ha il limite di potenza del segnale da utilizzare per il readout
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In our case we have n., = 13 and P = —131 dbm that should be compared to a
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QUBIT RELAXATION THROUGH THE RESONATOR



QUBIT CONTROL
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Input Power for qubit control



