“““ Monitoring of charging events on particles in a nonpolar liquid
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Almost a hundred years ago, Robert Millikan performed his famous experiment on oil-drops in air. He demonstrated the discrete nature of electric
charge, and was the first to measure the value of the elementary charge. We performed the same type of experiment on colloidal PMMA particles
in a nonpolar liquid. Measuring the elementary charge in a liquid is challenging compared to Millikan’s experiment in air, because of the higher
viscosity and more rapid fluctuations of the charge.

While Millikan was mainly interested in the value of the electric charge, we want to go further and investigate the statistics of the elementary
events, when the particle charge changes with one electron charge. These events are the direct manifestation of the charging and discharging
reactions on the surface of the particle, and provide detailed and straightforward information. This information can be used to model the
mechanisms responsible for the charge on colloidal particles in a nonpolar liquid.

Electrophoretic and Brownian particle motion

We use optical tweezers to be able to study the bead for
thousands of seconds. The setup is based on an inverted
microscope with a 100x, 1.4 NA objective lens.
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Discrete fluctuations of the particle charge
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