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A Study on the Efficient Extraction of Slot Admittance for the
Design of a Non-Resonant Waveguide Edge Slot Array
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Abstract

In this paper, an analytic method is proposed to extract the reference slot admittance required for the design of a
non-resonant waveguide edge slot array. A slot and two neighboring transmission line sections of the numerous alterna-
tely inclined slots with the identical inclination angle are modelled as a uniform lossy transmission line, and thus, the
total ABCD matrix is easily calculated and compared with the simulated or measured one. From this procedure, the
complex characteristic impedance and the complex propagation constant of the lossy transmission line are calculated
and the normalized slot admittance is analytically obtained. In order to validate the proposed method, the admittance
value of a reference slotted waveguide fabricated for designing the X-band edge slot array is extracted and it is com-
pared with the one obtained by the other conventional method.
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Fig. 1. Waveguide narrow-wall inclined slot model for

the design of a waveguide edge-slot array an-
tenna.
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Synthesized S21 of a waveguide with 20 slots
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Fig. 3. Synthesized S-parameter($) obtained from the
given admittance.
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Fig. 11. (a) Complex characteristic impedance calcula-
ted with the measured S-parameters, (b) Com-
plex propagation constant calculated with the
measured S-parameters, (¢) Normalized admi-
ttance values calculated with the measured S-
parameters.
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