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Advanced Antennas Using Photonics Technologies
Keizo INAGAKI

Array antennas can realize advanced functionalities such as beam shaping, beam steering and
adaptive signal processing, with the help of beam forming networks (BFNs). A variety of
photonics technologies are utilized for improving BFNs performance. In this report, they are
classified from the view point of phase control methods and their advantages and problems are
explained briefly. The “Fourier optics” type controls the directivity of the array antenna not by
the phase distribution at antenna aperture but by the beam arrangements at the far-field, which
results in simple control. Two optical beam formers belonging to the Fourier optics type are
explained with their operation of two-dimensional multibeam forming and independently steera-
ble multibeam forming. Finally application fields and future trends of optically controlled array
antennas are discussed.

Key words: optically controlled array antenna, optical signal processing, beam forming network,

Fourier optics, classification
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