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Direct laser deceleration and cooling of molecules to aotild temperatures remains an elusive goal, although ssittdsansverse
cooling using a near-cycling transition in the polar diatormolecule SrF has recently been reporie@he optical bichromatic force,
which employs alternating cycles of excitation and stirtedaemission from opposing directions, is an attractivespeat for multiplying
the number of decelerating momentum transfers that canpiaoe before a molecule is “lost” to radiative decay into ekddate. In
metastable helium atoms, forces more than 100 times theaioadiative force have been demonstrdtetle describe detailed estimates
of the laser requirements and the available momentum eafsftransverse deflection and longitudinal slowing of @adtecules, using
the@11(0.5) branch of the (0,0) band of th«%eQHl/2 — X 2% transition. Deceleration by up to 150 m/s should be possibifficient
to bring a slow thermal molecular beam to rest. In additiagnificant laser-induced cooling is expected due to the adiabatic
velocity profile of the bichromatic force, significantly eaiting the brightness of a potential ultracold beam soufsea prelude to
actual molecular experiments, we are conducting measunsno® non-cycling transitions in atomic helium, and prétiany results
will be described.
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