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Abstract:  Using first principles calculations, we characterize the 
optoelectronic and plasmonic properties of two classes of 
materials, proposed as alternative to standard noble metals for 
plasmonic applications. We first investigate the origin of near-
infrared plasmonic activity in M-doped ZnO (MZO), one of the 
most promising TCO materials for optoelectronics and 
photovoltaics applications. Our results predict realistic values 
for the plasma frequency and the free electron density as a 
function of the M-doping and structural defects, in agreement 
with recent experimental results. Then we study the plasmonic
properties of refractory metal nitrides: we investigate the 
plasmon dispersion relations of TiN bulk and we predict the 
effect of pressure on its optoelectronic properties. Finally, we 
address the formation and stability of surface- plasmon
polaritons at different TiN/dielectric interfaces proposed by 
recent experiments.
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