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Abstract

Described here is Single Particle Optical Electrophoresis, a novel method to measure charge in colloidal systems. We use an electrophoretic cell in combination with an optical
tweezers setup to measure the motion of a single colloidal particle in an oscillating electric field with sub-nanometre precision. This method allows us to measure extremely low
charges with a resolution of less than an electron, to investigate the field and frequency dependence of the mobility and to look at the charge distribution within a system.

We have studied the charging behaviour of an undyed PMMA and dodecane system with three different additives: PHSA, a polymer that has no effect on the mean particle charge,
AOT, a surfactant that charges the particles negatively and Zirconyl 2-Ethylhexanoate, a surfactant that charges the particles positively. This system also allows us to provide a
practical demonstration of the behaviour of a Brownian oscillator in a time-dependent external field. We give theoretical expressions derived from the Langevin equation for the
motion, and illustrate these with results from the PHSA system where the magnitude of the applied field has been varied.
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3 forces acting on a particle in the optical trap: §X(t) + KHx(t) = Asin(wpt + CD) + R(t)
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Langevin equation describing
External Periodic the motion of a particle in the optical
Force: trap with an external time-dependent field.
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