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In the last decade, great deal of attention has been brought to artificially tailored materials exhibiting  

electromagnetic properties non-attainable in naturally occurring media. The so called metamaterials can 

present extraordinary properties such as a negative refractive index [1]. One of the current open issues 

in this field is pushing these properties from the microwave range of the electromagnetic spectrum to the 

visible range [2]. One major difficulty in this task is achieving a strong magnetic response capable of  

generating a magnetic moment strong enough as to obtain a negative effective permeability. Most of the 

many attempts are based on designs with a profound analogy with the canonical split-ring design, but 

taking  advantage  of  the  plasmonic  behaviour  of  metals  at  visible  frequencies  [3,4].  One important 

drawback of these designs is the inherent absorption of metals, which prevents from making an effective 

bulk material.

Our theoretical proposal is, instead of using metals, to take advantage of the strong confinement of the  

field that happens in high-permittivity dielectrics. Following the proposal of L. Jelinek and R. Marqués [5]  

we present several designs that could lead to the realization of left-handed bulk media in the IR-visible 

frequencies.  These  include  the  SiC  torus  configuration,  the  SiC  spherical-shell  (see  Fig.1)  for  the 

magnetic response in the IR regime, and the α-hexagonal Si spherical-shell for the visible regime.

Finally, a 2D medium is also shown to exhibit left-handedness in the near-infrared based exclusively in 

dielectric  cylinders.  The  effect  is  a  consequence  of  the  excitation  of  dipolar  magnetic  resonances 

together with an appropriate election of the lattice spacing (see Fig.2).
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Fig.1: Dielectric Ring (a) and Shell (b) made of SiC. The incident magnetic field is directed along the y-axis. The  
induced displacement currents generate a strong magnetic response reversing the field inside the structures.

 

Fig.2: Dielectric cylinder made of Si with R=50nm serves as the unit cell for the 2D left-handed medium.  
The incident magnetic field is directed along the y-axis. As is readily observed a strong magnetic dipolar  
mode is excited in the structure.
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