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 Max coupling strength g/2x 16 MHz
Cavity half-linewidth «/2x 0.8 MHz
Atomic half-linewidth y/2x 3 MHz
Finesse/Q 5.5x10°/3x108
Beam waist 23 um
Critical atom number 0.019

Critical photon number 0.018 Sfron coulin

Single-atom




rapping outside cavit

cooling

O atoms Trapp
STanding wave Trap,
Following the

sslinger, Reich

FC e

] IR







Gz WL




e MITTHNG




Compare the impulse imparted to the collective motion due to the force
of a single photon, f — _h o, ( ( )/Aca) _ fO SiIl(QkZi)
over the lifetime of a cavity photon (2k)~

To the zero-point momentum fluctuations of the atomic ensemble
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H = hw'n — hek(c' + ¢)(n — ) + hw,c'c + Hin




H = hw'n — hek(c' + ¢)(n — ) + hw,c'c + Hin




Monochromatic laser beam

Vacuum in other modes




Spectrum of intensity fluctuations:
Noise

Add a cavity: Spectrum analyzer
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An Intracavity Atomic Flucutation Bolometer




Measurement of Backaction heating
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Back-action heating/Spectral density of
photon number fluctuations in the cavity
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