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When grains made of the same material repeatedly come into contact, large buildups of electric charge
can occur. Many open questions still shroud this ubiquitous phenomenon, such as the nature of the
charge carriers or the causes of the symmetry breaking between nominally identical samples. Using
acoustic trapping [5, 6], we investigate single-collision events with a very high level of precision,
allowing us to access information that is otherwise lost when working with averaged quantities. For
instance, we determine that charging in our system is driven by global differences between samples, as
opposed to local surface fluctuations. Those differences could arise from small fluctuations in atmo-
spheric conditions during sample preparation. This is supported by the fact that thorough cleaning can
reset the system, while changes in relative humidity can irreversibly affect charging [3]. This points
to a mechanism where adsorbates drive charge exchange, perhaps through microscopic amounts of
adsorbed water. To model our results, we extend the mosaic framework [1], where donor and acceptor
sites on each sample exchange charge, to account for global processes [2, 4]. The result is an ana-
lytical model that can continuously transition between same and different-material tribocharging and
accurately reproduces our measurements. While this model is agnostic on the nature of the charge
donors, it does make experimental predictions which could be tested.
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Figure 1: Space-time reslice of a levitated glass sphere colliding with a glass substrate.
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