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Comparison of cQED with Atoms and Circuits

Parameter Symbol Optical cCQED | Microwave Super-
with Cs atoms cQED/ conducting
Rydberg circuit
atoms QED
Dipole moment d/ea, 1 1,000 20,000
Vacuum Rabi aln 220 MHz 47 kHz 100 MHz
frequency
Cavity lifetime 1/; Q 1ns;3x107 |1ms;3x108| 160 ns; 104
Atom lifetime 1y 60 ns 30 ms >2us
Atom transit time tiransit > 50 us 100 ps Infinite
Critical atom # Ny=2yk/g? 6x103 3x106 6% 10"
Critical photon # my=y2/2g2 3x10+4 3x108 109
# of vacuum Rabi | ng,.,;=29/(x+Y) 10 5 100
oscillations
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FIG. 1. Diagram of principal elements of the experiment. ,Jm k
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FIG. 2. Intracavity photon number 7 vs probe frequency 0
for four values of N and with w¢=w,. Curves in (a)-(c) and
curve i in (d) are theoretical fits to the data including fluctua-
tions in atomic number and position. Curve ii in (d) is from Eq.
(1) for a single intracavity atom with optimum coupling go.




