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Various mspects of the Lasor cooling of afoms are investigated theoretically, More generally, the authors
investigate & procass through which the kinetic energy of a collection of resonant absorhery cin be reduesd
by irradiating thess absorbers with pear-resonant elsctromagnetic Tadinfion. The process is described here as
anti-Stokes spontencous Raman scattzring. Cooling mechanioms, mizs, wnd fimits are discussed for both free
and bound atoms.
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DE( photon) = A(w,_ - w,.. ) =- ik, %/ - 2R

(1b)
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DE, (atom) =7k %7 + 2R,

nk X < - 2R cooling,
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FiG. 2.6. The normalized Lorentzian lineshape function.

! Rodney Loudon, The Quantum Theory of Light, P63.
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Three-Dimensional Yiscous Confinement and Cooling of Atoms
' by Resonance Radiation Pressure
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We report the viscous confinement and cooling of neutral sodium atoms in three dimensions via
the radiation pressure of counterpropagating laser beams. These atoms have a density of about
—~10%cm~7 and a temperature of ~ 240 1K corresponding to a rms velocity of ~ 60 cm/sec. This
temperature is approximately the quantum limit for this atomic transition. The decay time for half
the atoms to escape a — 0.2-cm” confinement volume is ~ 0.1 sec.

PACS numbers: 32.80.Pj
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FIG. 1. Schematic of the vacuum chamber and intersacting laser beams and atomic beam. The vertical confining beam is in-
dicated by the dashed circle. The **puffing’” beam is from the pulsed Y AIG laser.






