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Abstract:

In this research, we show generation of an asymmetric far field radiation pattern for uniform linear and
planar phased arrays using excitation phases that belong to a family of odd functions. The phase
distribution on the aperture reflects phase reversal symmetry along the diagonal of the square radiating
aperture. The mainlobe and most of the dominant sidelobes are contained in one quadrant of the
azimuthal plane, while the sidelobes in the remaining quadrants are reduced significantly by 9 dB, at
least. In comparison, such an asymmetric radiation pattern is unlike a conventional phased array which
produces a symmetric pattern. The asymmetrical sidelobe distribution is achieved while maintaining
the main lobe intensity and beamwidth. It is shown that applying the Chebyshev amplitude modulation
further enhances the sidelobe asymmetry, while also increasing the array directivity. The designed
phased arrays have good scan performance from -45° to 45° in the elevation and azimuth planes with
an ability to maintain constant directivity gain.

Second, the odd phase distribution results in non-diffracting beams for GHz and mm-wave
applications. The non-diffracting beam allows for significantly improved power reception, compared to
a conventional antenna or array, and preserves information in the main lobe. A flat phase plate with
cubic odd phase distribution is designed to generate a non-diffracting Airy beam for a propagation
distance of a few hundreds of meters to a few kilometers in the frequency range 1-100 GHz.
Propagation of the non-diffracting beam is simulated using a Fourier beam propagation method.
Numerical simulation results for plane wave and Gaussian beam excitations are presented.
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