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Applications of the Conformal Mapping to the Charge Simulation Method

S. MURASHIMA*
(Received September 7, 1981)

A new application technique of conformal mapping to the charge simulation method is de-
scribed. This method is suitable for reducing the computing time and raising its accuracy.
Considering the test function superposed in the charge simulation method as a Green’s function
in non-bounded region, we instantly become aware that the Green’s function in bounded region
is also available for the problem in a bounded region. If we use the Green’s function in the
bounded region under consideration, the reduction of the number of the substitute charge and
the high accuracy are expected. Since the Green’s functions in bounded region are usually
time-consuming, the reduction of computing time is not always expected. The Green’s func-
tions, however, determined by means of conformal mapping are not so time-consuming, con-
sequently the decrease of total computing time in the charge simulation method is achieved.
In the view point of accuracy, the Green’s function in bounded region always brings good re-
sults. This technique is demonstrated by analyzing the problem of the circular conducting
cylinder kept at unit potential enclosed by a two grounded parallel plates etc. The results are
satisfactory.
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Fig. 1 Reduction of charge number by the super-
position of Green’s function in a finite re-
gion.
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Fig. 2 Mapping of a finite region into semi-
infinite region.
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Fig. 3 Problem in a strip of semi-infinite length.
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Fig. 4 Comparison of the locations of charges be-

tween the ordinary CSM and the present

method.
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Fig. 5 Comparison of the error of ordinary CSM
and the error of present method.
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Fig. 6 Problem of a strip region of semi-infinite
length.
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Fig. 7 Potential distribution around a circular cylindrical conductor in
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Fig. 9 Error distribution for the free potential
problem in a strip region of infinite length.
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