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Controlling states of circular polarization with metamaterials [1] enables diverse applications in 

information processing, spectroscopy and communications. Furthermore, strong modulation of 

polarization of terahertz (THz) electromagnetic waves can be achieved by integrating active material 

(such as graphene) with metamaterials [2,3]. The chiral effects can be tuned and metamaterial sensing 

capabilities can be improved by dynamical modulation of the graphene conductivity. Nowadays, there 

is a need for rapid and reliable detection of biological samples, especially viruses. The advantage of 

active metamaterials is precise distinction in between viruses, which is challenging due to their nearly 

comparable refractive indices. This makes them appropriate for biosensor applications [4,5]. 

 

In this work, we numerically investigate THz electromagnetic wave propagation through metamaterial 

composed of resonant elements based on metallic strips embedded with gated graphene layer. The 

analysis is provided by calculation of cross- and co-reflection coefficients and efficiency of linear to 

circular polarization conversion with the change of the Fermi energy of graphene. In addition, the 

sensitivity of reflection spectra is tested for variations of refractive index, using the data available in the 

literature for several types of viruses, which is indicative for performance of the proposed metamaterial 

as a potential biosensor. We expect that proposed structure will enable easier biosensor fabrication with 

enhanced detection sensitivity compared to previously numerically investigated structures.  
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