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Laser cooling below the Doppler limit by polarization
gradients: simple theoretical models

J. Dalibard and C. Cohen-Tannoudji
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Fig. 2. Atomic level scheme and Clebsh-Gordan coefficients for a
Jy = 1/2 +» J, = 3/2 transition.
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Fig.3. Light-shifted energies and steady-state populations (repre-
sented by filled circles) for a J; = 1/2 ground state in the lin 1 lin
configuration and for negative detuning. The lowest sublevel, hav-
ing the largest negative light shift, is also the most populated one.
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Fig. 4. Atomic Sisyphus effect in the lin 1 lin configuration. Be-
cause of the time lag 7, due to optical pumping, the atom sees on the
average more uphill parts than downhill cnes. The velocity of the
atom represented here is such that vrp ~ A, in which case the atom
travels overs A in a relaxation time 7,. The cooling force is then
close to its maximal value.
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