R008-P002 O O : Poster O0:110 20

OooooooboooNObOooogoog

#00 OO0 [1; 00 OO0 [1; 00 0O [1]
[1]o0000

N-body investigation of electrostatic interactions between dust grains
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A dusty plasma is usually known as a plasma consisting of three components, electrons, ions, and charged dust grains a
exists in space universally. Immersed in the plasma, dust grains are thought to acquire large amount of charges due to variol
charging processes. Such charged grains are electromagnetically coupled with the ambient plasma, giving rise to characteris
phenomena in dusty plasmas. We may be able to find dusty plasmas in several astrophysical environments, e.g., interstell
molecular clouds, protoplanetary disks, planetary rings, earth’s magnetosphere, and tails of comets. In addition, in laboratorie
the crystallization of dust grains, known as the Coulomb crystallization, has been fascinating many researchers. For astrophysic
applications as well as industrial applications, the dusty plasma has been studied.

As mentioned above, dust grains acquire charges in plasmas. It is thought that dust grains are negatively charged when the ¢
lision between dust grains and plasma patrticles is the dominant charging process. This is because the electron flux into grains
usually larger than the ion flux. Therefore, it is easily expected that the repulsive shielded Coulomb forces act among negativel
charged grains. However, forces acting on the grains may be much more perplexing because they are largely influenced by tl
ambient plasma. In reality, many types of forces have been suggested (e.g., Shukla and Eliasson, (2009)). The interaction amo
dust grains is quite significant because it may dominate aggregations and crystallizations in dusty plasmas.

We have investigated the electrostatic interaction between two dust grains by N-body first-principles simulation. The first-
principles approach, where we solve equations of motion of all particles allows us to simulate the behavior of the dusty plasm:
with any assumptions. The main purpose of our investigation is to test the possibility of the attractive interaction due to overlap-
ping Debye spheres proposed by Resendes et al., (1998). Our simulations have demonstrated that the interaction between t
dust grains is repulsive and there may be no electrostatic attractive interaction. In this presentation, by comparing the simulatio
results and the orbital motion limited (OML) theory we discuss the validity of the OML model. In addition, simulation results and
the electric field around a single isolated grain are compared to quantitatively investigate the applicability of the superpositior
principle.
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