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Three methods are presented in
this paper for synthesizing a differ-
ence pattern produced by a monopulse
array. The first method is to deter-
mine an optimum set of excitations re-
quired to maximize the difference gain
for a given squint angle, element
spacing, and the number of elements
in the array (Fig. 1). The success of
this synthesis is based on the fact
that the difference gain can be expres-
sed as a ratio of two quadratic forms:
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angle,
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and 6, is the position of the main beam
in the difference pattern. The method
developed previously for optimizing the
sum gain can then be applied to deter-~
mine the required excitation matrix
(for a given 8, ):*
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The second approach is to employ
a perturbation technique to reduce the
sidelobe level in a difference pattern
from a known manopulse array® . Since
there are ordinarily many sidelobes,
the question always arises as to which
one or ones should be reduced and by



how much, In actual application, it is
quite possible that we may prefer re-
ducing the level for certain sidelobes
more than for others. Indeed, it is
not unusual that the level of a few side-
lobes may be sacrificed in order to
achieve other advantages, Before
anticipating any special applications,
our approach here is to weigh uni-
formly all the sidelobes in a difference
pattern by equalizing them to an ap-
proximately same level through suc-
cessive perturbations.

The third method is to apply
Haar' g theorem to the synthesis of a
difference pattern which will approxi-
mate a desired pattern in the minimax
sense®:

max | f(uv) ~A(w)| = min. , (10)
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where f(u) is 2 specified pattern, and
A(u) is the synthesized pattern. The
solution so obtained not only provides
precise information concerning the re-
quired amplitude excitations and the
minimum possible deviation between
the synthesized and desired patterns
with respect to an element spacing, but
can also be unique. Specific results
for f(u) =uexp(-Au?), where A is a
positive constant used to control the
pattern shape, will be discussed.

Mathematical derivations involv-
ed in this paper will be given at the
Symposium. Many numerical examples
for the difference gain and patterns
with approximately equal sidelobes
will be presented as a function of array
parameters.
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Fig. 1. A nonuniformly but symme-
trically spaced difference

array.



