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ABSTRACT. The calculation method of distribution of induced charge density on planar surfaces, including
fractal structures of Sierpinski carpet type, is proposed. The calculation scheme is based on the fact that simply
connected conducting surface of arbitrary geometry is an equipotential surface. © 2007 Bull. Georg. Natl. Acad. Sci.
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One of the problems of electrostatics, namely, that
of calculation of the distribution of induced charge den-
sity (ICD) on conducting surfaces is very urgent for many
fields of physics and technology. The charge inducing
the distribution may be both point charge and a charged
conductor of finite size. At present induced charges play
an important role in solving problems in the field of
nanotechnology [1], in the study of piezoelectric and
electrokinetic phenomena [2,3], as well as of the prop-
erties of plasma near the walls of thermonuclear instal-
lations [4].

Knowledge of the distribution of induced charges
allows calculation of the spatial distribution of corre-
sponding potentials and electric fields. For example, it is
important in the research of discharging processes and
for obtaining real recommendations for protection from
lightning.

The problem is sufficiently complicated for finite elec-
trodynamic structures of arbitrary geometry and fre-
quently it is impossible to solve it analytically. There-
fore, solution of the problem calls for numerical methods.
A fairly simple algorithm of calculation of induced charges
density is given in the paper, elaborated by us for vari-
ous types of similar problems.

Algorithm of calculation of induced charge
density on plane surfaces of finite size

The calculation scheme of determination of ICD on a
conducting structure is based on the main postulate of
electrostatics – each point of conducting surface has
one and the same potential. In other words, a conduct-
ing surface is an equipotential surface. If we put a charge
at a distance from the conducting surface, this external
charge will influence the charges of the conductor and
will generate on the surface of the conducting structure
induced charges of opposite sign [5]. If a conductor is
an infinite plane, then the distribution of surface induced
charge density σ is [5]:
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where d is the minimal distance of external charge q from
a conducting structure, located on the plane (x, y).

Analytical solution of the problem of induced
charges, for example, for conducting structures of arbi-
trary geometry, is very difficult, calling for the use of
numerical methods. The main feature of the latter me-
thods is a transition from continuous variation of argu-
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fizika

inducirebuli muxtebis simkvrivis ganawilebis
gamoTvlis meTodi brtyeli SemosazRvruli
zedapirebisaTvis

v. bolotovi*, r. druJCenko*, v. karazini*, j. lominaZe**

* xarkovis erovnuli universiteti, ukraina
** akademiis wevri, e. xaraZis sax. saqarTvelos erovnuli astrofizikuri observatoria

SemoTavazebulia inducirebuli muxtebis simkvrivis ganawilebis gamoTvlis meTodi
zedapirebisaTvis, maT Soris serpinskis xaliCis msgavsi fraqtaluri zedapirebisaTvis. gamoTvlis
sqema efuZneba im faqts, rom nebismieri geometriis martivi SeerTebebis mqone gamtari zedapiri
warmoadgens ekvipotencialur zedapirs.
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