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Shinya TAKIGUCHI, Kenji AMAYA

Electrophotography is the technology of controlling toner at high speed and precision.
In order to achieve such various advanced requests as better picture, speeding up and
colorization, numerical analysis of electrical field around toner particles is important. On
the other hand, huge number of toner particles should be considered for the numerical
analysis, so the computational cost amounts to very high. In this paper, a Fast Multipole
Boundary Integral Method is developed for an efficient toner particle simulation. The
moments of the potential on the surface of toner particles are taken as the unknown
variables directly. This approach enables to avoid the boundary element meshing, and it
brings advantage for the toner particle analysis which needs to consider the movement of
the particles. The base functions of the multipole expansion of the fundamental solution
are employed for the kernel function for the boundary integral formulation. Because
of this kernel function, the application of the Fast Multipole Method is simplified. In
order to demonstrate the efficiency of the proposed method, simple example problems are
numerically solved.
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Fig.1 Potential problem for toner particle.
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Fig.2 The related points for multipole expansions.
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Fig.3 A hierachical cell structure (the small square on the
side shows the numbering scheme for the child cells of any

given parent cell)(lg) .
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Fig.4 The quad tree structure (the number in each box is
the quat tree numbering index given by its parent cell, and

the number in each circle is the particle number).
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Fig.5 Geometrical distribution of particles (2000 particles).

L I I I I I )
-300 -200 -100 O 100 200 300

Fig.6 Geometrical distribution of particles (4000 particles).
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Fig.7 Potential values on particles.
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Fig.8 CPU times for different number of particles.
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Fig.9 Required memory for different number of particles.
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Fig. 10 Potential values on particles (comparison between

DirectBEM and present method).
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