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Under some conditions, dust grains, when embedded in a plasma generated by an rf
discharge, evacuate regions to form “voids’. The ion drag force on the dust grans
contributes sgnificantly to void formation. The drag is due both to the direct collection
of ions and to momentum transfer by ions in the éectric fiedd near gains. Dugt grains can
aso be subject to a drag force due to the effect of coherent waves, such as dust acoustic
waves that can grow because of the drift of plasma ions rdative to charged grains in an
imposed dectric field. Here we examine wave-particle drag due to unstable dust acoustic
waves in a collisond dudy plasma usng numericd smulations. We sudy the drag as a
function of gran Sze as wdl as neutrd-ion and neutrd-dust collisons in periodic and
goeriodic configurations. Both the dust grains and the background ions are trested by
paticle-in-cel methods, a Langevin approach is used to modd the collisond processes.
For the parameter range conddered, we find that in the absence of background collisions,
the ingability tends to saturate by trapping the plasma ions in the dectrogtatic waves,
which does not affect the dugt ions very much. Including ion-neutra collisons tends to
uppress ion trapping, which in turn leads to larger wave amplitudes and trapping of the
dud, resulting in ggnificant drag on the dust grans and formation of a dust void.
Induson of neutrd-dust collisons leads to a gran Sze-dependent result, with the
persistence of trgpping of, and thus considerable drag on, larger grains only.



