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Experimental System -
Numbers to keep in mind
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Parameter Symbol 3D optical 3D microwave 1D circuit
Resonance or transition frequency o,/ 2m, Q127 350 THz 51 GHz
Vacuum Rabi frequency g/, g/, 220 MHz, 3% 1077 47 kHz, 1x 1077 100 MHz, 5x 1073
Transition dipole dleay, ~1 1X10° 2x 104
Cavity lifetime 1/k,0 10 ns, 3x 107 1 ms, 3x10° 160 ns, 10*
Atom lifetime 1/y 61 ns 30 ms 2 us
Atom transit time tiransit =50 us 100 us 0
Critical atom number Ny=27yk/g’ 6x1073 3x107¢ =6x107°
Critical photon number my="7y"/2g* 3x 1074 3x10°8 = 0°°
Number of vacuum Rabi flops NRabi =28/ (K+7y) ~10 ~5 @'{’}3




Superconducting Qubit

Charge Type
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Two Level System
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Qubit + Cavity: Jaynes-Cummings
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Readout Scheme:

Dispersive Regime:
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Phase Measurement (QND Measurement for the “atom”):
External Driving Field o = o, H,.(t) =he() (a'e ™ @uw! + gt @uwl)
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eExample: Ramsey Fringes.
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