©
2014 2016

Size effects in thermal radiation from a microparticle

Tachikawa, Maki
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Our original method of laser trapping has enabled emission spectroscopy of

a high-temperature microparticle to clarify the size effects of thermal radiation.

The thermal emission spectrum of a micron-sized particle critically depends on the size and shape
of the emitter via the cavity QED effect. In the case of a sphere, spontaneous emission is enhanced
at freguencies resonant with specific whispering ?allery modes of the spherical resonator. The
observed spectral profiles are reproduced by calculations based on the Mie scattering theory and a
semi-classical rate-equation model, which leads to a precise determination of optical constants of
extremely hot materials. The Mie theory predicts that thermal radiation becomes monochromatic at

the surface phonon-polariton resonance as the emitting body shrinks to submicron regime. Search for
the mid-infrared spectrum is in progress.
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