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The term magnetoplasmon, or magnetoplasma surface wave, was first introduced in the early 70’s, 
motivated by a renovated interest in surface plasmons in metals and degenerate semiconductors [1,2]. 
At that time, the effect of an external magnetic field on the dielectric function of a solid, and as a direct 
consequence on the surface plasmons, seeded a number of investigations which in the case of 
semiconductor structures continues to our days. Later in the 80’s [3,4,5,6,7] and 90’s [8,9] different 
groups studied the effect of bulk and surface plasmon resonances respectively on the magneto-optical 
(MO) activity of a number of materials systems.  
Nowadays, the phenomenology associated to systems where plasmonic and MO properties coexist has 
become an active area of investigation, and an increasing number of research groups have explored 
this phenomenology from the experimental and theoretical viewpoints.The so called magneto-plasmonic 
systems have opened new routes for the development for example of higher performance gas and 
biosensing platforms [10,11] as well as the exploitation of non-reciprocal effects [12] in devices with 
potential applications in the telecomunications area. 
 
In magnetoplasmonic structures, magnetic and plasmonic properties are intertwined, allowing for 
example plasmonic properties to become tunable upon de application of a magnetic field (active 
plasmonics) [13], or the MO effects to be largely increased by plasmon resonance excitation, as a 
consequence of the enhancement of the electromagnetic (EM) field in the MO active component of the 
structure [14]. 
 
In this last case, the study of the enhanced MO activity in structures with subwavelength dimensions is 
especially interesting since they may be viewed as nanoantennas in the visible range with MO 
functionalities. The light harvesting properties of these systems upon plasmon resonance excitation 
bring as a consequence an enhanced EM field in its interior, and more interestingly in the region where 
the MO active component is present. At this stage, optimizing the EM field distribution within the 
structure by maximizing it in the MO components region while simultaneously minimizing it in all the 
other, non MO active, lossy components, will allow for the development of novel systems with even 
larger MO activity with reduced optical losses , becoming an alternative to state of the art dielectric MO 
materials, like garnets.  
 
In this presentation, our current understanding of this phenomenology and our approach to face this 
problem will be presented. We will show how the insertion of a dielectric layer in Au/Co/Au 
magnetoplasmonic nanodisks induces an EM field redistribution in such a way to concentrate it in the 
regions of interest of the nanostructure. In figure 1 we show the nanodisk structures fabricated by hole 
mask colloidal lithography and evaporation. Two structures, with a SiO2 layer attached to the upper and 
lower Au layer were fabricated respectively, together with a fully metallic structure, i.e. without SiO2. 
Figure 2 shows as an example experimental and theoretical optical extinction and MO activity for the 
system with the SiO2 layer attached to the upper Au layer and for the fully metallic structure. The 
metallo-dielectric system exhibits large MO activity and low optical extinction in the high wavelength 
range (around 780 nm). It will be demonstrated how this is due to the specific EM field redistribution at 
this wavelength, controlled by the insertion of the dielectric layer. 
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Figure 1: Sketch of the fabricated structures, and representative AFM image of one of them. 
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Figure 2: Experimental and theoretical optical extinction and MO activity for the structure with the SiO2 
layer attached to the upper Au layer (continuous lines) and for the fully metallic structure (dashed lines).  
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