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Cold atom cavity QED experiment

Experimental system
» Jlaser-cooled ®’Rb atoms in a magneto-optical trap
« T=100 uK
* optical pumping into the (F, m,) = (2, 2) state
* loading the atoms 1into a magnetic quadrupole trap
* transport into the cavity
Cavity QED parameters
* cavity length 15mm, mode waist 127 um
* photon loss rate k =2n X 3.2 MHz
* coupling strength g =2n x 0.33 MHz
* atomic linewidth y =2n x 3 MHz
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Collective strong coupling € = )/_K > 100
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Mean-tield model
06 & = (iA¢ —K)a + gM + 1,

M= (idy—y —DIM + g(N, — N,)a,
04 N, = —g(a*M + M*a) — 2(y + DN,
N, = g(a*M + M*a) + 2yN, + ANy,
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