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Abstract

In this paper, the effects of structural parameters and temperature on the thermal emission
properties of a square array of cylindrical nano/microcavities on chromium (Cr) slab have been
investigated. The obtained results show that the enhancement and selectivity in the emissivity are
depended on the coupling between thermally excited radiation with the resonance modes, surface
plasmon-polariton and Bragg diffraction from the surface of the periodic nano/microcavities. For
nanocavities with radius r<150 nm and depth d<150 nm; the emissivity varies with wavelength
as that of flat chromium. The surface plasmon polaritons lead a sharp peak in the emissivity of
nanocavities with 150<d<250 nm and 150<r<350 nm at wavelength A~a. For wide and deep
microcavities with r >350 nm and d >400 nm; the peak positions in the emissivity are well
matched with the modified resonant wavelengths of a microcavity. The Bragg diffraction from
the surface of periodic microcavities reduces the emissivity at wavelengths shorter than the
periodicity. With increasing temperature, the selectivity does not change significantly. By coating
the surface of the nano/microcavities with a strong metallic reflector like tantalum, the selectivity
and thermal emission efficiency could be increased significantly, which are important for
thermophotovoltaic applications.

Keywords: Selective Thermal emitter, Surface plasmon-polariton, Periodic Nano/Microcavity,
Bragg diffraction, Thermophotovoltaic.
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1 Selective emitter
2 Thermophotovoltaic (TPV)
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