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In this research, we have fabricated high-quality, epitaxial thin films of TiN by
using a pulsed-laser-deposition method to evaluate their plasmonic properties. The TiN epitaxial thin
films, deposited on single crystalline magnesium oxide and sapphire substrates by a pulsed laser
deposition, are metallic and show reasonably small optical loss in the visible and near infrared regions.
By taking advantage of its compatibility with nanofabrication technique, we have also processed the thin
films with nanoimprint lithography and reactive ion etching to make periodic arrays of TiN nanoparticles.
The arrays supﬁort collective plasmonic modes, where the localized surface plasmons in nanoparticles are
coupled through diffraction. The collective mode is associated with the intense field spatially extended
in the plane of the array, so that it is advantageous for many optical applications including
fluorescence enhancement, surface-enhanced Raman scattering, and solar cells.
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