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Description of Static Electricity Field upon Condition that a Charged Cylinder
Conductor is Nearby the Conductor Plank Interfacing with Earth

YANG Ying HU Xian-quan
College of physics and Information Technology Chongqing Normal University Chongqing 400047 China
Abstract Based on the mathematical physics theory this paper unitedly deals with the static electricity field upon condition
that charged conductor of cylinder nearby the conductor plank interfacing with earth. By means of combination of conformal
mapping and electrical mirror-images we have obtained the exact solution of the electrical potential functions and power line
functions and plotted the relative equipotential line maps and power line maps meanwhile we have made the necessary
discussion about the ilems aboue.

Key words Laplace$ equation conformal mapping electrical images equipotential lines power lines

2
1~7
V2V=0
Vi o =V,
§9 Vi ==Y,
Y
A
L L

* 2005-05-13
NO. 20030806
1978-



22

2
V V
e
2 1
3
Ay, x—x, " +y
= —In———5—5 1
Vxy CO+2nx—x22+y2
w=fz =V+iU 3
x,=L- L’ -R’ ; 2 v . ‘o
U
x, =L+ /L' - R
Ay G, _ 8
1 1
L-2R 17 L-2R 17
ZVOdndnh[ L +2R —2V0mdnh[ L +2R
o = I} 2R =
arcosh[ > ] vV Ay x-x, Ay x -,
2R o 2, 2~ 2, 2
X —x +y X—x, +y 4
-2V,
Ay = 12 _2R? ﬂ/: Aoyz - Aoyz .
arcosh TR dy  x-x, 4y Xx—x, +y
| _ w_au av_ _aU
. dx Jdy 9y ox
-V, x—x;, "4y
Vaxy = 2 2, 1 2, 2 2
h(L —ZR) xX-x, 4y e
arcos > X - X=X,
2R U= | ——dy=A4 dy - =
f&xy 0«[ x—x12+y2y jx—x22+y2
2 A,arctan J — A, arctan Y e x 6
X - x, X —x,
2 Vay =C
oU y/ x—x, A y/ x-x, _
Mathematica 5. 0 ax %14 y/x —x, 2 14 y/x-x, >
ImplicitPlot ~ Ay ~ Ay
10 L=5m R=2.0m V, R T e
=10.0V Cc 10.0 8.0 6.0 5 6
4.0 2.0V 2 ¢ x =0=c¢ x
5 3
3 U x y =A,arctan Y — A,arctan J 7
X —x, X =X,
|4 U=-10.0 -8.0 -6.0 -4.0 -2.0
0.0 2.04.06.0 8.0 10.0V/m 11



Cxy —x, 2+ > [ Cxy —x, :
== =
Cc V, A,
C=exp 2V,/A,

Mathematica5. 0

X — %

Y 2tan E,/A,

)

BTt SN R 9
2tan E,/A, .

10

2002. 86-102.
M . 1997.
58-78.
BB nH . M .
1964. 181-228.
ID . M .
1979.30-53.
. M .
2001.31-71.
BLEANEY B 1
3thed M .
1975.32-34.

BLEANEY B. Electricity and Magnetism
Great Britain  Oxford University Press
M .
1983.75-76.
M .
1998.219-223 290-291 318-320.
. M .

1999. 17-21.
-Mathematica 4 M .

2002. 229-249.



