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Calculation of Potential Distribution Produced for Cylindrical Electrodes

Using Charge Simulation Method and Genetic Algorithms
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We propose the method to provede an appropriate arrangement of both fictitious charges and contour points
for cylindrical electrodes by the charge simulation method using genetic algorithms (GA). We calculated
an asymmetric 2-D potential distribution around two different cylindrical electrodes above the grounded
plate electrode. We described the arrangements of the charges and the contour points as chromosomes.
Firstly, the fictitious line-charges and the contour points were placed at random. Then, the arrangements
were improved automatically using GA until the potential reached the appropriate value at all the entire
surface of the electrodes.
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Fig. 1 Two cylindrical electrodes with infinite length.
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Table 1 Numerical conditions.

Number of fictitious charges n 15/electrode
Bit length of the pair of a fictitious 10 bit/pair
charge and a contour point a +b

Crossover rate C, [%] 5,10
Mutation rate M : [%] 0.1,0.2,0.5,1,2,5
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Fig. 2. Surface potentials of electrodes.




