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Abstract

In glow discharge plasmas, fine dust particles are negatively charged with thousands of elementary
electric charges and can be easily ordered like a crystal, ze., to form a Coulomb crystal. This report de-
scribes recent studies on the structures and transition of these crystals. To date, body-centered cubic,
face-centered cubic, simple-hexagonal, and hexagonally close-packed crystals have been described.
Three-dimensional Coulomb crystals are here shown to change to two-dimensional, simple-hexagonal
crystals with the growth of particles. It has been suggested that an attractive force acts on particles in
the direction perpendicular to an electrode. It is further demonstrated that a two-dimensional Coulomb
crystal melts, with the decrease of gas pressure or the increase of discharge power, through the hexatic

phase and flow and floe states.
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Fig. 1 Video image of top view of a three-dimensional
Coulomb crystal [19]. Bright and dimmed spots
show particles in the first and second layers to an

electrode respectively.

Fig. 2 Video image of side view of an FGCC Coulomb crys-
tal [19].
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Fig. 3 Video iamge of top view of a two-dimensional
Coulomb crystal. Indicated particles are in the two
nearest layers to an electrode.
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Fig. 4 Changes of top and side views of particle arrange-
ment [23]. Indicated particles of top views are in

the two nearest layers to an electrode.
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