Decoupling of dust cloud and embedding plasma for high electron

depletion in nanodusty plasmas

A. Petersen!, O. Asnaz!, B. Tadsen!, E. Greiner!

U Institute of Experimental and Applied Physics, Kiel University

Understanding how dust particles can grow in a reactive
plasma discharge and change its behavior, is an interesting
topic, since nanoparticles (nps) have become key techno-
logical products, e.g. as coatings with tunable optical gap
in third generation solar cells, as nanocrystals for photonic
applications, and as pharmaceutical nanocarriers.

We have been able, to characterize an argon discharge
with embedded amorphous hydrocarbon nps of different
size and density, using self excited dust density waves
(DDW) as a diagnostic tool [1].

It is known from observations of spokes in Saturns rings
[2] that electrons get captured on dust particles and can
leave the plasma electron depleted. With comparably high
dust density (high Havnes parameter P) such electron de-
pletion in turn governs the charge of dust grains g4, while
the nps size has only a weak influence (fig. 1). The ion
density and electric potential profile (fig. 2) are almost in-
dependent of both, dust size as well as dust density. This
suggests, that the ion generation and the dust cloud coexist

and the coupling of both is weak [3].
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Figure 1: Grain charge g, for sizes
a of 117 nm to 158 nm is near con-

stant compared to OML.
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Figure 2: Plasma potential ®p is
close to independent of the grain

size.
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