gn Procedures for a Frequency-Scanned Traveling Wave Antenna,
Part Air-Filled Wavequide

This is a ARMY RESEARCH LAB
ADELPHI MD report procured by the
ﬁg;yﬁg}{g Media Pentagon and made available for public
R release. It has been reproduced in the best
form available to the Pentagon. It is not
spiral-bound, but rather assembled with
Velobinding in a soft, white linen cover.
The Storming Media report number is
A034593. The abstract provided by the
Pentagon follows: A leaky waveguide
antenna is investigated through a
combination of theoretical analysis and
R s numerical simulation. We developed a
design procedure based on the analysis of
Goldstone and Oliner for an aperture in the
narrow wall of a rectangular waveguide.
We can phase scan the antenna by
adjusting the propagation constant of the
guiding structure, and we can freguency
scan it by taking advantage of frequency
dispersive behavior. A combination of
frequency and phase scanning can be used
to steer the beam. We describe how the
aperture  illumination  function s
synthesized for a constant width aperture
and we present the design equations. We
use a numerical simulation of the leaky
waveguide section to obtain the radiation
efficiency. We then caculate the realized
gain to evauate the frequency scan range
and radiation pattern characteristics. The
results demonstrate that the main beam
position can be scanned in the range of 100
to 300 from broadside over a narrow
frequency range without corrupting the
radiation pattern.
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