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Cooling Atoms with a Moving One-Way Barrier ELIZABETH
SCHOENE, University of Oregon, JEREMY THORN, DANIEL STECK — We
demonstrate the use of a moving optical one-way barrier for cooling a collection of
atoms. In our experiment, rubidium atoms begin in a far-detuned dipole trap con-
sisting of a single focused Gaussian beam. Two laser beams transversely cross the
trap; one provides a repulsive (attractive) potential for atoms in the upper (lower)
ground state, and the other pumps atoms into the upper ground state on one side
of the first beam, forming a one-way barrier. The optical one-way barrier is adia-
batically swept along the longitudinal axis of the trap. At each point, the barrier
traps atoms near their turning point, where they have less kinetic energy. As the
barrier sweeps, the atoms do not regain their kinetic energy, and are eventually left
at the trap focus with less kinetic energy than before. We experimentally study the
effectiveness of barrier-cooling, focusing on how experimental limitations affect the
cooling limit.
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