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Numerical Studies of Optical Forces from Multiple Adiabatic
Rapid Passages1 DAN STACK, JOHN ELGIN, PETR M. ANISIMOV2, HAROLD
METCALF, Stony Brook University — In previous experimental work we exploited
coherent momentum exchanges between light fields and atoms to produce long-range
optical forces much greater than the radiative force through the use of absorption-
stimulated emission processes.3 One such way is through the use of multiple adia-
batic rapid passage sequences on the 23S→ 23P transition in helium. In this work we
study numerical solutions for the optical Bloch equations that show the dependence
of such optical forces on the pulse durations, sweep ranges, peak Rabi frequencies,
sweep directions, relative phases, and overall phase stability. The velocity depen-
dence of this force as well as the effects of spontaneous decay from the excited state
has also been examined under various conditions. We have been surprised by some
curious phenomena but have found intuitively satisfying explanations in terms of
the motion of the Bloch vector on the Bloch sphere.
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