Characterization of

optical cavities
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3 parameters characterizing atom-cavity interaction . cooperativity T
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The meaning of cooperativity
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collective coupling strength gy = g1 VN ==

strong collective coupling: NY > 1



The meaning of saturation

single-photon saturation s = =5

critical photon number Nsat é

s>1 = single photon makes a difference = cavity QED

strong coupling g > I', k
== resolved vacuum Rabi splitting

- coherent single-photon Rabi oscillations



The meaning of resolution
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Quantization of relevant degrees of freedom

quantization of matter: n > 1

quantization of light (strong coupling, CQED): s > 1

quantization of motion: r > 1

rubidium p-cavity vs. strontium ring cavity

rubidium rubidium (Tibingen)  strontium (SC) strontium (Paris)
I 6 MHz 6 MHz 6.8 kHz 6.8 kHz
F 250000 250000 250000 48000
K 6 MHz 2.4kHz 6 MHz 1.7 MHz
L 100 pm 8cm 3cm 600 pm
wo 20 pm 70 pm 70 pm 3.5 um
Vo 0.0002 mm? 1 mm? 1 mm? 6700 um™3
Wy 4kHz 4kHz 5kHz 5kHz
g1 18 MHz 183 kHz 9kHz 1.2 MHz
T 9 2.5 .02 90
s 9 0.0009379 10 34000
T 0.0008 1.6 0.8 0.003






