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Low-pressure acetylene plasmas are able to spontaneously form dust
particles, resulting in a cloud of particulates up to micrometer sizes
levitated in the plasma. This is called a dusty plasma. We studied a
capacitively coupled RF plasma with constant flow of argon and acetylene.
After the dust cloud has been formed, an ellipsoid-shaped dust-free zone
(void) develops. Concurrently, the dust particles grow in size. During its
expansions the void suddenly stops growing and even shrinks, to shortly
thereafter resume its expansion, which we refer to as void ‘hiccup’. The
process is periodical and reproducible. We infer the hiccup is induced by
coagulation of a new batch of dust particles inside the void. To
substantiate this reasoning, the electron density is determined
non-intrusively using microwave cavity resonance spectroscopy. Moreover,
video imaging of laser light scattering of the dust particles provides their
spatial distribution. The emission intensity of a single argon transition is
measured similarly. The void dynamics preceding the hiccup are
explained using a simple analytical model for the two dominant forces
(ion drag and electric) working on a nanoparticle in a plasma.


