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A Charge Simulation Method for the Calculation
of Electric Fields in Two-dielectric Media
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Abstract

A numerical method for the calculation of electric fields

with two-dielectric media is

described. The basis of the method is the use of fictitious charges as a particular solution

of Laplace’s (and Poisson’s) equations. Simple examples were chosen for the explanation of

the method and the close agreement between calculated and analytical values was obtained.

It has been shown that the charge simulation method is better in calculation time and

accuracy.
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Fig. 1. Diagram illustrating the charge simula-
tion method
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Fig. 2. Arrangement of charges and contour
points for the two-dielectric arrangement
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Fig. 3. Normal field strength on the dielectric

boundary
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Table 1. Potentials and field strengths of the sphere electrode

potential(KV)

I 5 o ®V) E R OE EEKVem)
HEmpr | - - .
B % 8 | % ® OB | B 20O | B o £ | #H K M@
A5, 10) 1.0 ‘ 1.0 0 0.2 0.2
B (6, 10) 0. 833333333 | 0. 833332834 0. 00006 0. 1389 0. 1389
C (7, 10) 0, 714285714 0. 714285284 0. 00006 0.1020 0. 1020
D, 10) 0.625 0. 624999622 0. 00006 0. 07812 0. 07812
E (9, 10) 0. 555555555 0. 555555219 0. 00006 0. 06173 0. 056173
F (10,10) 0.5 0. 499999697 0. 00006 0. 05 0.05
=z 2. BERREY EFREE
. Table 2, Field strengths on the electrode surface
‘i @ | BAFE (KV/cm)
PN 0° 0. 1430
30° 0. 1349
\r\ 60° 0.1211
T 90° 0.1087
120° 0. 0947
N UG 150° 0. 0701
T 3. FEBAEY BABEE
5. Table 3. Field strengths along the dielectric
boundary
l . . . T R B B KV/em)
o 50 60 90 120 150 1280 @
s DK I (00 | DK T G
“ 0° 0. 01259 0. 01259
o7l 6. BEXRES BESH 15° 0. 01623 0. 01288
Fig. 6. Potential distributions on the electrode 30° 0. 02535 0.01377
surface 45° 0. 03862 6. 01519
60° 0. 05501 0.01698
‘ 75° 0. 07041 0. 01866
90° 0. 07713 0. 01928
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Fig. 7. Potential distributions along the dielec-
tric boundary
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