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Abstract

The Latin root "fract" is commenly used for describing physical
phenomena like reflection and refraction for a long time, while fractal
term 1s used to describe any repetition variation at different scale in
certain domain, in which the final result is as the first one. The fractal
function may represent a geometrical shape, natural phenomena, and so
on. Recently fractal antenna has been used to describe a special type of
antenna that is constructed fractally.

Researchers advances through the use of fractal antennas recently.
Such kinds of antennas have so many interested features specially the
ability of triangular shapes to be used as wideband antennas. The benefits
that were obtained from using fractal antenna to be radiated for a wide-
band frequency leads to ask about the ability of using such kind of
antennas for the purpose of focusing in near field region. Comparison has
been done between the two standard types of fractal antenna, the binary
tree and cantor with the traditional array of uniform spacing.

In this thesis, many cases are investigated based on the essential
principle of localization that is a tryout of canceling the destructive
interferences at focal point. It is obtained that such kind of antenna will
have the ability of generating focal point by selecting the position of
elements according to the fractal functions. It is also obtained that fractal
antenna will have the ability of displacing focal point by exciting it's
elements according to the compensating principle, further displacement
of focal point is accomplish by varying the wavelength of excitation for
cantor antenna, and more by rearranging the branches of binary tree
antenna. The obtained results are supported by some mathematical
equations that are derived to describe some special cases of study.

The search is further extended to study the ability of illuminating a
bounded region uniformly using an array of two focal points and lens
antenna through giving a number of hypothetical points. Thus one can
assign the most interesting results that had been obtained for the case of
providing one focal point without minor lobes when using two different
compensating functions. Finally it is clear that the iterated regions will
observe the properties of fractal function when illuminating by an array
of lens antenna.
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