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Study on Particle Temperatures and Defects in Self-Organized Coulomb Crystals
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From velocity distribution of particle motion and wave propagation in the Coulomb
crystal, it is found that particle temperature is several times higher than the room temperature. From
the dispersion relation of the dust lattice wave (DLW), the ion temperature is obtained and is close to
the room temperature. In order to investigate power sources of particle acceleration, the ion energy is
estimated by considering ion acceleration caused by the negative potential on the particle surface. The
potential profile is obtained by solving the Poisson equation. Thus the ion energy is obtained to be
several times higher than the room temperature. Although the electron energy is still hi?her than the ion
energy, the ion energy should be an important power source. A new plasma chamber is developed to suppress
a void formation. The shape of Coulomb cloud suggests that the potential profile is much flat as
expected. This result will be used for development of a next-generation apparatus.
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