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Monochromatic thermal radiation from a dielectric microparticle
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This research project aims to clarify the size effects of thermal radiation
from a dielectric microparticle.
Mie scattering theory predicts that thermal radiation becomes monochromatic on the surface
phonon-polariton resonance when the emitting body shrinks into the submicron range. We first tried
to observe IR spectrum of an optically trapped single particle, but our spectrometer was not
sensitive enough to detect its weak signal. Switching to FTIR spectroscopy of particle ensembles,
we have confirmed that submicron particles of silica and alumina thermally emit in the frequency
range where thermal radiation from bulk materials is strongly restricted. Since surface phonon
polaritons generally appear in the forbidden band, these FTIR spectra support the Mie theory. We
also observed the Purcell effect, an enhancement of spontaneous emission of atoms inside a cavity,
in thermal radiation spectrum of an optically trapped ruby microparticle.
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