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The nitrides of the group IVb-Vb-VIb transition metals (TiN, ZrN, HfN, VN, NbN, TaN,
CrN, MoN, WN) constitute the unique category of conductive ceramics. Having
substantial electronic conductivity, exceptionally high melting points and covering a
wide range of work function values, they were considered for a variety of electronic
applications, which include diffusion barriers in metallizations of integrated circuits,
Ohmic contacts on compound semiconductors, and thin film resistors, since early
eighties. Among them, TiN and ZrN are recently emerging as significant candidates
for plasmonic applications. So the possible plasmonic activity of the rest of transition
metal nitrides (TMN) emerges as an important open question. All these nitrides tend
to form films and nanostructures of extremely fine grains, when polycrystalline, due
to their refractory character. In addition, TaN, WN and MoN were found to be
metastable and they are stabilized in the cubic structure by the incorporation of
point defects. As a result, there is interplay between the beneficial effect of the point
defects in terms of structural stability and the deterioration of the plasmonic
performance due to the subsequent increase of electron losses. In this seminar, the
optical properties of VN, NbN, TaN, WN, and MoN polycrystalline and epitaxial films
will be reviewed and will be critically evaluated by comparing them with ab initio
calculations of the band structure of the ideal cubic crystals. Their optical
performance will be also correlated with their Raman spectra, which are sensitive to
the existence of structural defects. Based on the presented results it is proposed that
NbN and MoN can be two very promising candidates for near and far UV plasmonics,
respectively, while TaN can be also a viable alternative, albeit exclusively in epitaxial
form.
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