SORTING OF PARTICLES IN PERIODIC POTENTIALS
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Particles moving on crystalline surfaces and driven by external forces or flow
fields can acquire velocities along directions that deviate from that of the
external force. This effect depends on characteristics of the particles and can
therefore be used to sort different particles. We introduce a simple model
for particles subject to thermal fluctuations and moving in different types of
potential landscapes, such as those with periodic traps, periodic obstacles and
mixed potentials with both traps and obstacles. Our approach clarifies the
relevance of different parameters, the magnitude and direction of the external
force (see figure), particle size, and temperature. In particular, resolution
(calculated as the ratio between separation and dispersion for two type of
particles) has been determined as a measure of sorting capability. Numerical
results are compared to recent experiments on landscapes produced with
holographic optical tweezers and microfabricated technology.
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