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The use of hybrid metal/dielectric nanostructures has inspired the use of Tamm plasmon resonance in the
design of novel optical detection systems. In this work we combined materials with plasmonic and
photonic properties for this purpose. For this purpose, we fabricated gradient-index filters based on
nanoporous anodic alumina (GIF-NAA) using the pulse-like anodization nanofabrication technique with
sinusoidal current density profile and coated the fabricated samples with gold using the sputtering
technique?. This material is a one-dimensional photonic crystal made of aluminium oxide? ~*. The sensing
capabilities of our samples (Au—coated GIF-NAA) were examined by monitoring the Tamm plasmon
resonance in surface adsorption experiments using the reflectometric interference spectroscopy (RifS)
technique. The experiments were developed in a flow cell in real time by infiltrating various alcoholic fluids
into the nanopores. The results highlight the application of Au—coated GIF-NAA as a potential platform for
optical sensing of volatile organic compounds by monitoring the Tamm plasmon resonance.
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a) Cross—section TEM image of Au—coated GIF-NAA with magnified view of the sinusoidal nanopore created
through pulse-like anodization nanofabrication technique with sinusoidal current density profile; b) Minimum wavelength
in reflectance spectrum corresponding to the Tamm plasmon resonance (Ar.mm) is red shifted by infiltrating fluids into the
nanopores created in increasing order of refractive index.
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