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Improved Finite Difference Expression for Laplaqe’s and Poisson’s
Equations on the Surface of Dielectrics

Yoshiyuki MATSUBARA®
(Received April 6, 1992)

In order to improve accuracy of numerical calculation of the electrostatic field problem which
contains both dielectrics and free space, difference expression for the Laplace’s and Poisson’s
equations is modified. By applying this expression to some simple problems, it is shown that
this formula can give more precise results than well accepted Seeger’s formula.
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Fig. 1 -Configuration of mesh points.
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Fig. 2 Schematic diagram of one dimensional ar-
rangement to which calculations are ap-
plied.
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: by analytical solution
: by the new formula [10 mesh points]
: by Seeger’s formula [10 mesh points]
: by Seeger’s formula [20 mesh points]
: by Seeger’s formula [40 mesh points]
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Fig. 3 Comparison of results obtained by each
method.
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Fig. 4 Schematic diagram of three dimensional

arrangement to which calculations are ap-
plied.
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Fig. 5 Comparison of results obtained by each
method.

(8) Potential distribution along axis.
(b) Potential distribution on oil surface.
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