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Active modulation of the plasmonic response of nanostructures enables the dynamic 
control of light propagation and confinement at the nanoscale, which can boost the 
performance of plasmonic sensors or optical modulators. To this aim, an extremely 
promising approach consists in the use of external magnetic fields to actively and 
remotely modulate the plasmonic resonance, i.e. magnetoplasmonics. However, only 
moderate magneto-optical response has been achieved in the literature using metal 
nanostructures.[1,2] Indeed, while noble metals have sharp plasmonic resonances 
but weak magnetic modulation, the latter is considerably enhanced in ferromagnetic 
nanostructures or hybrid noble metal/ferromagnetic nanomaterials, even though the 
plasmonic resonance is broadened.  
To overcome this issue, we proposed a paradigm shift in material choice, employing 
a novel class of plasmonic materials: transparent conductive oxides. We investigated 
Sn-doped In2O3 (ITO) and F-, In- co-doped CdO (FICO) nanoparticles (NPs) of ≈10 
nm, supporting a plasmonic resonance in the near infrared.[3] A 20-fold enhanced 
magnetic modulation with respect to Au NPs was detected through Magnetic Circular 
Dichroism (MCD), while maintaining a sharp plasmonic resonance. With the support 
of analytical calculations, we ascribed the enhanced magneto-optical response to the 
reduced plasmon linewidth combined with the lower effective mass (m*) of free 
carriers in ITO and FICO with respect to most metals, which in turn boosts the 
magnetic modulation. The latter is given in first approximation by the cyclotron 
frequency ωC, which is inversely proportional to m* and directly proportional to the 
applied magnetic field.[1]  
We finally demonstrated high performance refractometric sensing using FICO NPs in 
a proof of concept experiment employing MCD spectroscopy.[3] Superior sensitivity 
with respect to the most promising magnetoplasmonic systems reported in the 
literature was achieved. Our results prompt the further exploitation of transparent 
conductive oxide NPs as novel platform for next generation active plasmonic devices. 
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