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In the recent years, there has been an increasing research interest in the realization of new composite materials to be
applied in the design of antenna and microwave components. These special media, often called "metamaterials", are
generally generated by artificially fabricated inclusions or inhomogeneities embedded in a host medium and may
exhibit macroscopic electromagnetic or optical properties that do not exist in nature. The underlying interest in
metamaterials is the potential to have the ability to engineer the electromagnetic and optical properties of materials
for a variety of applications.
In this talk, the general concept of metamaterial will be first introduced by considering both their three‐dimensional
(volumetric metamaterials) and two‐dimensional (planar metamaterials or metasurfaces) realizations. It will then be
shown how it is possible to tailor and manipulate an incident wave by controlling the electromagnetic properties of
the metamaterials. Some of the most important achievements in this field will be reviewed and some practical
applications in the areas of antenna operation and EM fields control will be described, including the design of compact
and/or high performance antennas and microwave devices, of flat lenses and of electromagnetic cloaks.
Finally, an overview of the possible approaches for the theoretical and numerical characterization of metamaterials
will be provided.
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University of Siena and head of the Laboratory of Electromagnetic Applications (LEA). His research interests include EM theory,
antennas, high‐frequency methods, computational electromagnetics, and metamaterials. He was a co‐author of an Incremental
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Propagation (IEEE‐TAP), Associate Editor of IEEE‐TAP. He is presently a member of the IEEE AP‐Society AdCom, a member of the
Board of Directors of the European Association on Antennas and Propagation (EuRAAP), a member of the Executive Team of the IET
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Society of Electromagnetism. He was recipient of several national and international prizes and best paper awards, and he is
principal author or co‐author of 110 papers published in international journals, (among which 70 on IEEE journals), 10 book
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