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In recent years, wireless telecommunication providers have
faced a significant expansion in the number of services
demanded by their customers, which requires radiators with
increasingly exceptional performance in terms of bandwidth,
radiation patterns, space occupancy, and multifunctionality.
Simultaneously, metamaterials, metasurfaces, and artificial
dielectrics have revolutionized electromagnetism, improving
the performance of existing devices and enabling a huge
number of new applications.

This special issue is intended to reflect current research
and development trends and novel approaches in the appli-
cation of artificial material, metamaterial, and metasurface
for next-generation of telecommunication platforms. A par-
ticular emphasis has been paid to components, devices, and
systems to be employed in mobile communication towers,
satellite payloads, aircraft, radars, and ship masts. Wide-band
electrically small metamaterial-inspired antennas, multiple-
input and multiple-output antenna systems, multiantenna
platforms with invisibility cloaks exhibiting low mutual
coupling and reduced blockage between elements, and highly
directive low-profile metasurface-based antennas are just
some of the novel marvels enabled by this technology.

We are particularly glad to serve as guest editors for this
special issue, which contains a representative collection of the
current trends and novel applications of artificial material,
metamaterial, and metasurface in telecommunication field.

The paper by R. Foster et al. is focused on the beam-
steering capabilities of a simplified flat Luneburg lens operat-
ing at 60 GHz. The lens is designed by using transformation
electromagnetics approach and, then, fabricated by using
ceramic composites. The beam-steering capabilities of the
lens are experimentally verified, demonstrating that it can
azimuthally scan a region within +30° with gains of at least
18 dBi over a bandwidth from 57 to 66 GHz. The lens has
been used in a wireless link for the transmission of a raw high
definition video.

The paper by E. Ozis et al. presents a review of the lit-
erature on microwave radomes for antenna systems made of
metamaterials and introduces the concept of “metaradomes.”
The paper discusses the possibilities that metamaterials open
up in the improvement and/or correction of characteristics
(gain, directivity, and bandwidth) of the enclosed antenna, as
well as the possibility of adding new features, such as band-
pass frequency behaviour, polarization transformations, and
the ability to be switched on/off. Examples of applications of
metamaterials in the design of microwave radomes available
in the literature as well as potential applications, advantages,
drawbacks, and still-open problems are described.

The paper by G. Artner et al. presents a carbon-fibre rein-
forced polymer (CFRP) laminate to be used as ground plane
material for both a narrowband wire monopole antenna at
5.9 GHz and an ultrawideband conical monopole antenna for
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1-10 GHz. CERP are already used for lightweight construc-
tion of reflectors, mostly in large parabolic dishes or space
applications, but they typically present a high anisotropy due
to the alignment of shredded fibres. In this paper, the authors
design and experimentally verify the possibility of decreasing
the material anisotropy by randomly orienting the fibres,
which compose the ground plane for both wire and conical
monopoles.

The paper by X. Zhao et al. introduces a topological
method for the design and optimization of low-profile
circularly polarized (CP) directional antenna. The authors
propose to insert two layers of artificial materials, generated
by particle swarm optimization, between an equiangular
spiral antenna and the ground, in order to achieve both direc-
tional radiation pattern and high gain. The optimized and
manufactured antenna exhibits good impedance matching
in the band 4-12 GHz, with a whole-band stable directional
pattern in 4-11.5 GHz and antenna gain of 8 dBi.

L. Su et al. present a review paper on the sensing
approaches for the implementation of microwave sensors
based on transmission lines loaded with metamaterial-
inspired resonators. The authors focus the attention on four
sensing strategies: (i) resonance frequency variation, (ii)
coupling modulation through symmetry disruption (caus-
ing variation of the notch depth), (iii) frequency splitting
(also exploiting symmetry properties), and (iv) amplitude
modulation of a harmonic signal. These sensors are useful
in various scenarios, such as characterization of dielectric
materials for communication circuits, medical diagnosis and
treatment with microwave technologies, and sensors for
space applications.

The paper by R. Kubacki et al. presents a microstrip patch
antenna based on the left-handed metamaterial concept. By
using a planar periodic geometry derived from fractal shapes,
the antenna exhibits improved characteristics in terms of
bandwidth, gain, and radiation characteristics. The proposed
design could support an ultrawide bandwidth ranging from
4.1t019.4 GHz, demonstrating enhanced gain with an average
value of 6dBi over the entire frequency range, a peak of
10.9 dBi, and a radiation capability directed in the horizontal
plane of the antenna.

The paper by J. Gao et al. presents a different parameter
extraction approach based on zero immittances for com-
posite right/left-handed (CRLH) structures. For lossless unit
cell equivalent circuit model, L-C parameters of series and
parallel branches are extracted from the series and parallel
resonance frequencies, respectively. This approach, which can
be applied to symmetric and unbalanced CRLH structures,
provides an effective and straightforward way to design
CRLH metamaterials for applications in telecommunication
systems.
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