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COOLING OF GASES BY LASER RADIATION!*
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It is shown that a low-density gas can be cooled by illuminating it with intense, quasi-monochromatic light confined to
the lower-frequency half of a resonance line’s Doppler width. Translational kinetic energy can be transferred from the gas
to the scattered light, un e atomic velocity is reduced by the ratio of the Doppler width to the natural line width.

Cooling of this order could be achieved quite quick-
ly. When a photon of momentum Av/c is scattered by
an atom of mass M, moving towards it with a velocity
v, the average change in velocity is
AMY) hy

M Mc’

AV =

ﬁzho/ﬁm/ .
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FIG. 5. Velocity distribution before (dashed) and after (solid) — /é

Zeeman cooling. The arrow indicates the highest velocity reso-
nant with the slowing laser. (The extra bump at 1700 m/s is 7 6(%
from F=1 atoms, which are optically pumped into F=2 dur- / én’ S ¢ 9//7

ing the cooling process.)
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