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Motivation

New communication systems require high-
speed data transfer and need high frequency,
wideband, and directive antennas. Leaky-
wave antennas are a desirable type of
antennas for millimetre and sub-millimetre
waves since they can produce a high directive
radiation with a single feeding. The latter is
an enormous advantage to reducing the cost
and losses at high frequency. Despite these
advantages, their dispersive nature
inherently produces a beam squint effect in
their radiation patterns.

In this research, we are aiming to make the
high directive LWAs broadband for high
throughput point-to-point communication by
reducing the beam squint of LWAs. A first
demonstration with the scenario of prism lens
has been carried out by different like the
substrate integrated waveguide and groove
gap waveguide technologies.

Research Fronts

The research team has proposed a theoretical
and experimental approach by loading prism
lens to the LWA aperture to reduce the beam
squint. The prism lens is implemented by
metasurfaces which are integrated with the
LWAs. Fig. 1 illustrates the operating principle
of this scenario from the radiation directions.
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Fig. 1 Illustration of the proposed principle of operation,
(a) Radiation angles in a leaky-wave antenna; (b)
Correction of rays with different angular directions
depending on the frequency by a dispersive prism.

Achievements

1. >20% 3-dB gain bandwidth.
2. >18% bandwidth with <1° beam squint.
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