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Abstract

A plasma containing fine particles is strongly coupled and easily forms a Coulomb crystal In this report,
the liquid-to-solid phase transition in a strongly coupled plasma is described, and the transition in a fine parti-
cle plasma and the structures of Coulomb crystals are discussed.
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Equation of state around the phase transition by
computer simulation for hard spheres. Vp; means the
close-packed volume [9] .
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W5[12,13]. Fig. 21, Z0#EZRT. K, Ihid
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Fig. 2 The liquid/solid phase transition curves obtained
from computer simulation as a function of x, which
means the ratio of the Wigner-Seitz radius to the
Debye length. The solid curve and the dashed
curve represent I, and I'*., respectively, where
I = Imexp (—x) [13].
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DOBEFIRBICET ST 7 — 0 VR EERT 5
A5, Fhxk LI RE ERICE I 72/ S8 WA, S & IER
OM»E, BEEEBIUPUYFTHRETHERL TS
(Fig. 3) [2,22,23,26].

(3) 7 —0O #HERTREEORET

Z 2T, Hayashi &0fTo 2y — 0 VR BRE
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Fig. 3 Schematic arrangement of the system for Coulomb
crystal formation and the observation [26] .
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Fig. 4 Time evolutions of the particle diameter and the
density [2].
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Fig. 5 Time evolutions of the particle charge Q and the
ratio of electron density ne to ion density n; [22] .
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Fig. 6 Time evolution -of the Coulomb coupling parameter
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Fig. 7 Time evolutions of the particle diameter and the
density [26] .
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Fig. 8. Variation of particle arrangement observed through
the side viewport [26] .
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Fig. 9 Typical video images of particle arrangement

observed through the side viewport [26] .
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(a)
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Fig. 10 Typical video images of particle arrangement
observed through the upper viewport at 24min (a)
and at 45min (b) [26] .
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2T A LIk B LDFMLHH[30]. 512, &
PBWELTOL LT LERTTS LML), DTS Fig. 11 Structures of Coulomb crystals. (a) The top view is

bERTHTER. parallel to a (110) plane and the front view a (111)
‘ plane of bcc structure. (b) The top view and the
front view of hexagonal pole structure are shown
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