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Spectral control of thermal radiation emitted from rectangular micro-cavities (0.5%0.5x0.5pm>) was
investigated through emission experiment at a high temperature. Through measurement of normal
spectral emittance, the maximum emittance was obtained at a wavelength around 0.86~0.88pm which was
very close to that (0.894pum) estimated from the cavity resonance theory. On longer wavelength range
from 1.7pm, it was equal to the emittance of mirror-like finished surface.
Thermal radiation transfer emitted from a complexly structured material was investigated by solving
Maxwell’s equations using finite-difference time-domain method. This simulation was based on
fluctuational electrodynamics in order to evaluate spectral radiative transfer quantitatively in not only
far-field but near-field. For a specular emitter made of nickel metal with a thin-transparent film, some
interference was described through this simulation in far-field. For a shallow-grooved surface emitter
made of silicon carbide, surface-phonon polaritons were coupled with a propagating-radiation by the
periodic structure. For two metallic semi-infinite plates made of nickel separated by vacuum with the
distance of 200nm, near-field spectral radiative flux was enhanced by the resonance of surface plasmon
polaritons(SPPs) and agreed with analytical result.
Through interference of SPPs, near-field radiation transfer between two metallic surfaces with periodic
pillar array was enhanced compared with that between plane surfaces. Even in nanoscale channels
between the pillars, the SPPs could propagate, and then a kind of interference and resonance took place
according to the depth of the channel between the pillars. With decreasing pillar height, the frequency at
maximum radiation transfer was shifted to the high-frequency side. That is, spectral control of near-field

radiation transfer could be achieved using metallic surfaces with periodic pillar array.




