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(10) Image Charge Problem

Choose some reasonable parameters

4

a:=10 -5 sphere radius
di=210"°

i d/2 is distance between center of charged sphere and ground plane
q0:=10" ? Charge on sphere in Coulombs

Choose charge on sphere to be equivalent to charge q0=q at (0,0,0)
First image charge is q1=-q at point P1 (x1,0,0)
xl:=4d

gql:=—q0

Second image charge is g2 at point P2 (x2,0,0)
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Third image charge is q3=-g2 at point P3 (x3,0,0)
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Fourth image charge is g4 at point (x4,0,0)
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Fifth image charge is g5 at (x5,0,0)
x5:=d - x4

Sixth image charge is g6 at (x6,0,0)
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Make a grid of points
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0. = (xi)z + (yj)z distance from origin to grid points

rl = \[(Xi - xl)2 + (yj)2 Distances from first image charge to grid points

Distances from image charges to grid points
4. i = \/(Xi - x4)2 + (yj)2 9 g anap




Compute potentials at grid points, forget about 1/4ng, normalization factor
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Plot equipotentials with different potentials included

V= log(VOi’j)
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0 50 100 150 200

Circularly symmetric contour lines

for initial charged sphere.

Note that equipotentials do not match
conducting plane. The sphere actually
lies along the 101 contour line.

In this figure sphere center is at

lower left. Ground plane is at right.



Vi i = 1og(V0i i + ’\/1i j) 2 charges only Use log to get better looking plots
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Contours for two charges, note that
equipotential matches ground plane on right.
The sphere lies along the 101 counter line.
The first 4 contour lines are inside the sphere



V= log(VOi’j + VI vzi’j)
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Contours for three charges. These match
on sphere, but not on ground plane.



Contours for 4 charges
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\2 .::log(VO. + VL . +V2, .+ V3 4+ V4 .+ V5 .+ V6 )
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Contour for 8 charges. Note that
equipotentials match on sphere and
ground plane. Sphere actually lies
along 101 contour line.



