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Abstract

In recent years there has been a noticeable increase in the interest of the research community in THz technologies and science. This
growing interest in the THz gap is somehow driven by the potential applications in a wide range of fields such as security, counterfeit
detection, imaging, spectroscopy, etc. However, there is still the need of devices, technologies, or materials that provide the same
flexibility that we have nowadays at lower (microwave) frequencies. Such flexibility would enable, for instance, to electronically beam-
steer or modulate the THz radiation, or even to reconfigure the behavior of our THz devices so that they can change their behavior
according to specific needs. One of the materials that have shown an enormous potential to this end is graphene, the well-known
bidimensional material, discovered in 2004. Since 2014, LEMA-EPFL is a member of the European Graphene Flagship project
(http://graphene-flagship.eu/), aiming at exploring all the electromagnetic and photonic possibilities opened by the control of this new
material. This presentation will overview the recent activities in our laboratory related to the use of graphene for antenna system
applications in the THz frequency range. This includes not only graphene-controlled radiating elements and reflectarrays, but also the use
of graphene in related components, such as switches, isolators and modulators. Our group is also exploring the possibility of using
materials having metal-insulator transitions (MIT) to electronically beam steer terahertz radiation and to control other properties of the
wave such as polarization. This research is framed by the development of theoretical concepts and upper bounds allowing design &
optimization of graphene devices and by the set-up of measurement systems able to characterize the electromagnetic wave properties of
graphene and related materials. In addition, some innovative alternatives are being explored to develop reconfigurable and beam-steering
antennas in the THz range. One of these alternatives, the use of elastomer materials will be described in detail and experimental results for
THz reflectarrays will be presented.
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