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ABSTRACT

This thesis reports studies on the characteristics and pattern
synthesis of nonuniformly spaced arrays which the element spacing -
is consideréd'aS'a main parametér to control the directional pattern.
In such antennas the minimum‘sidelobe level and the narrow beamvidih
are considered very importanf. Relation between parameters such as
the number of clements, the spaqing 6f nonuniformly spaced elemsnts,
and the average elemenf‘spacingr, all %o satisfy the condition of =
minimum sidelobe level are numerically obtained.

In designing procedures, an apprcximate directional pattern is
obtained first by relating a pattern function of a continuous line
source to a distribution function of element spacings. These arrays
however, do not satisfy the condition for the sidelobe level. Their
patterns are examined by programming the array factor equation into
an analog computer which coefficient potentiometers are proportion-
al to element locations. Then the directional pattern can be impro-
ved to a more satisfied pattern by the perturbation method done

with an analog computer .



vii

As a result , it is found that,for the same total length and
same ﬁumbér of elements with equally space@ array, unequally spaced
array can provide 1o§er sidelobe 1evél. Thé minimum sidelobe level
occurs when the avcrage clencnt spocing is around 0.85 to O.95Ap;

( depending upon the total length and the number of elements ) and
that the sidelobes are some what reduced by increasing the density
of elements near the center of the antenna array. The beamwidth of
the pattern is depended on its sidelobe level and the total length

of the antenna array. Increasing in the sidelobe level and the ave

rage element spacing cause a decreasing in the beamwidth.. -

Furthermore,it ig shown that if the average element spacing -
is kept constant,nonuniformly spaced array designed for larger num
ber of elements (a2lso longer total length) will give the results

more satisfied than the smaller onec.
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