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ABSTRACT

In this paper we study theoretically the electric field in the not completely symmetric
system, earthed metallic sphere-uniformly charged dielectric plan, for sphere surface points
situated in the plan that contains sphere's center and vertical symmetry axe of dielectric
plan.
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1 Introduction
In the practic problems of electrostatic measurements we often meet the earthed metallic
sphere-uniformly charged dielectric plan system [1-8], and for this reason its theoretical
study is of a great importance. For the first time the electric field of such a system we
have studied in [9,10], where is taken into consideration a completely symmetric system
between the sphere and plan. But in the multiplexity of electrostatic measurements we
can be encountered with some cases in which such a system is not completely symmetric.
The theoretical study of this case is the main subject of this paper.

2 Electric Field Intensity in the Not Completely
Symmetric System Earthed Sphere-Uniformly
Charged Dielectric Plan

Let us consider the not completely symmetric system that is composed by an earthed
metallic sphere with radius r, and a rectangular dielectric plan with sides a and b, uni-
formly charged by a surface density a, placed in the distance D from the sphere (Fig. 1).
We are going to study the case when the perpendicular from the centre O of the sphere,
to the plan, intersects the last one in OQ that is situated only in one of the symmetry
axes (Fig. 1). For the calculations let us select two parallel coordinate systems (xyz) and
(xoyoZo) with respective centers in O and OQ [11].

The electric field potential created in the point P(xyz) from sphere-plan system [9,10]
is:
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To determine the surface charge density, we are interested in determining of electric
field intensity at the points of spherical surface which are situated in the plan that contains
the center O of sphere and the vertical symmetry axe yo, of the uniformly charged plan.
In this case the field components intensity for these points are:

Ex ^ 0, Ev ± 0, Ez = 0 (2)

To obtain the field intensity at the points of our interest, is enough to find Ex and Ey

components.

2.1 Determination of Ex

For the determination of Ex, we must be restricted in the points that satisfy the relation
y — z = 0. In this case taking into account (1), the potential of x axe points can be
presented:
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The calculations [11] show:
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Taking into consideration the relations (5) and (6) we can write:
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where Ki(x) and KI(X) are respectively determined by (7) and (8).

2.2 Determination of Ey

For the determination of Ey, we must be restricted in the points that satisfy the relation
x = z = 0. In this case taking into account (1), the potential of y axe points can be
presented:
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According to (12) and (13)

Ev = TZTMV) (16)

where K3(y) and K4(y) are respectively determined by (14) and (15).

3 Conclusions

In this paper we study theoretically the electric field in the not completely symmetric
system, earthed metallic sphere-uniformly charged dielectric plan, for sphere surface points
situated in the plan that contains sphere's center and vertical symmetry axe of dielectric
plan. The above system is of great importance in electrostatics, because of its direct
relation with the evaluation of electrostatic charges, as well as with the resulting risks.
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Figure Captions
Fig. 1 - Not completely symmetric system: earthed metalic sphere-uniformly charged
dielectric plan.
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