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Graphene-based Terahertz Antennas and Related Devices 

Prof. Juan R. Mosig (EE Institute, Ecole Polytechnique Fédérale de Lausanne (EPFL), 
Switzerland) 

(joint work with Dr. M. Tamagnone, Harvard University, USA, and Dr. S. Capdevila, EPFL 
Switzerland) 

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 realize essential components like switches and isolators, 
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 bi-
dimensional material, discovered in 2004. This fact has been acknowledged at the European 
level with the launching of the European Graphene Flagship project (http://graphene-
flagship.eu/), one of whose aims is to explore 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 potential uses of graphene for reconfigurable telecommunication 
and remote sensing devices 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. 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 for developing reconfigurable and beam-steering antennas in the THz range, like the 
use of elastomer materials will be described in detail and experimental results for THz 
reflectarrays will be presented.  
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Electromagnetics for the next generation of over-the-horizon radars 

Prof. Stuart J. Anderson (Space and Atmospheric Physics Group, University of Adelaide, 
Australia) 

Abstract 

We are presently witnessing a resurgence in the development and deployment of radars operating 
in the HF band and exploiting propagation modes that support over-the-horizon (OTH) 
surveillance and remote sensing. Radars of this type emerged in the 1950’s and 60’s to address 
strategic and intelligence missions, evolved in the 1970’s and 80’s to provide air and surface 
surveillance, as well as remote sensing of ocean surface conditions, then, with a few exceptions, 
entered a period of what might be termed ‘benign neglect’ as the superpowers greatly scaled 
down their OTH radar programs at the end of the Cold War.  But now a new era of proliferation 
is underway, and the challenge for radar designers is to take advantage of recent advances in 
electromagnetics to improve and extend radar performance. Areas of particular interest include 
novel radiating structures, high fidelity representations of the geophysical environment and its 
dynamics, associated propagation models, electromagnetic scattering from targets made of 
complex materials, exploitation of MIMO architectures, and all these in the framework of wide-
band, nonlinear, non-stationary, phenomenology. And not to forget, the adversarial context. This 
talk will offer a personal assessment of the tasks, the prospects and the challenges ahead. 
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