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Transition metal nitrides (TMNs, especially titanium nitride, TiN) have emerged as alternative plasmonic 

materials to traditional coinage metals (gold, silver) thanks to their refractory nature, low cost and compatibility 

with the semiconductor industry processes.1,2 A further key advantage of TMNs is the high optical tunability that 

can be achieved directly during their growth by controlling the stoichiometric metal/nitrogen ratio1 or their 

thickness, with the potential of achieving strong electron confinement effects in ultrathin TMN films.3 As a 

synthetic technique, atomic layer deposition (ALD)4 allows a full control on the growing material and it can be 

used to obtain binary (TiN, ZrN, HfN)5 and ternary (TixAl1–xN, TixZr1–xN) TMNs6,7 to finely tune the optical response 

in the whole visible–infrared range. 

The subject of this project consists of a mainly experimental invesƟgaƟon on the growth and characterization of 

TMNs prepared by the ALD technique. Depending on the specific interest, a thorough investigation and 

optimization of the ALD growth conditions of a few selected materials will be addressed. The so-obtained films 

will be characterized from the morphological, structural and optical point of view. Particular attention will be 

given to the optical characterization of the films by means of transmission/reflection spectroscopy and 

spectroscopic ellipsometry to extract the permittivity of the films and to assess the effect of different ALD growth 

conditions. Depending on the targeted application, the TMNs grown by ALD may be combined with oxide 

materials (TiO2, Al2O3, SiO2) or with polar dielectrics (AlN, ScN, GaN) to design solar absorber structures or 

hyperbolic metamaterials.6,8 
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