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Design of a Waveguide Broad-wall Longitudinal Slot Array Antenna
of X-type Monopulse Axes
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Abstract

In this paper, the design method of a waveguide broad-wall longitudinal slot array monopulse antenna of X-type
monopulse axes is presented, and the method is verified through manufacture and measurement. In the antenna
design of this paper, the antenna size is small and the monopulse axes are X-type. Thus, the common continuous
aperture distribution fuction is not suitable and the power balance among antenna quadrants should be considered.
Also, since the waveguide height is reduced into 0.1 wavelength, the modelling of the slot characteristics is not
simple. Thus, in this paper, the aperture distribution is optimized by using random number, and the balance among
the quadrants is achieved by applying the quadrant weighting factor during the aperture optimization process. Also,
the moment method procedure is accelerated by applying the interpolation technique to some part of the moment
matrix, and the moment method procedure is added to the array synthesis program as a subroutine so that the
slot characteristics can be calculated directly when it is required. Based on this method, a antenna of 28dBi is
designed and manufactured. It is found that the antenna characteristics is similar to design data.

Key words : waveguide slot antenna, array antenna, monopulse antenna.
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Fig. 1. The structure of antenna radiation aperture.
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