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Short description of possible research topics for a PhD:  

Artificial materials can provide properties beyond those found in nature. These materials 

are promising solution for the realization of original, efficient and miniaturized devices in 

microwaves and optics. Our team has realized theoretical and experimental research in this 

domain that spreads from fundamental explorations of physics to actual device design. We have 

developed efficient techniques for the modelization and the characterization of this type of 

materials, which allow us to propose nowadays original applications, for instance in 

telecommunications and imaging.  
Theoretical consideration in the infrared domain is mostly achieved for corrugated surfaces 

of a real metal leading to the propagation of spoof plasmons. Although there have been papers 

considering spoof plasmon losses and geometry dependence, the question of how these effects 

modify propagation and localization of such waves is still open. The qualitative picture showing 

the dependence of spoof plasmon propagation on metal skin depth, which in addition to diffraction 

is the main channel of loss, is needed. 
The candidate will be involved in the modelization and in the characterization of wave 

propagation in periodic artificial materials. He/She will study the propagation of waves in 

complex media, composed of an arrangement of many sub-wavelength cells, the arrangement 

being periodic or more complex. These media can be homogenized such that they are described 

in terms of homogeneous anisotropic properties. This approach will be used to provide the 

dispersion relations of artificial materials. Microwave and Infrared experiment will be achieved 

to characterize such propagation. The candidate will be working on our research projects. 

He/She will contribute particularly to the design and implementation of new devices based on 

these materials for different applications. 

 

Required background of the student: The candidates need to be familiar with electromagnetism 

and optics. Knowledge of photonics and metamaterials is a plus. 
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