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Maintaining Scan-Invariant Gain and Beamwidth Using Phase-Only Wide
Beam Patterns
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Abstract

This paper proposed a method for maintaining scan-angle-dependent gain and beamwidth using a binary phase taper. In the proposed
structure, the antenna tapering values required to compensate for scan-dependent losses are analytically formulated, and the resulting
performance is both predicted and verified. Using the derived expressions, it is confirmed that constant gain and beamwidth can be
maintained not only for linear arrays but also for planar arrays by appropriately adjusting the excitation coefficients of elements.
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Fig. 1. Proposed active phased array radar structure.
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Fig. 2. Radiation pattern of linear arrays.
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Table 1. Beamwidth and gain depending scan angle.

Scan angle (4,,,) (degree)

0 10 20 30 40 50

L ran 8 8 8 8 8 8
Fig Q5 (°) ] 263 | 267 | 28 | 3.03 | 343 | 408
2a) GEE;I;D 145 | 145 | 142 | 138 | 132 | 122
(dBi) 745 | 745 | 742 | 738 | 732 | 722

L ran 8 8 8 7 6 4
Fig Q5 (°) ] 263 | 267 | 28 | 266 | 2.65 | 2.56
2(b) GEE??) 145 | 145 | 142 | 145 | 145 | 147
(dBm) 745 | 745 | 742 | 745 | 745 | 747
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Fig. 3. Phase distribution of antenna aperture.
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Fig. 4. 3 dB beamwidth depending on scan angle.
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