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Material analysis of nanoparticles based on their laser trapping in vacuum
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We built an experimental apparatus that can trap a few nanoparticles in an
optical lattice in vacuum and observe their motion precisely. We showed that nanoparticles made of
various materials can be trapped at atmospheric pressure and those made of a few materials, apart
from silica used in previous studies, can even be stably trapped in vacuum. Furthermore, we showed
that the oscillation frequency in vacuum depends on materials and demonstrated the principle of the
non-destructive constitution analysis of nanoparticles. As an unexpected result, we discovered that
two nanoparticles in a single optical lattice continuously orbit around each other even at
atmospheric pressure and found that this phenomenon has properties significantly differing from
known oscillation phenomena based on the radiation pressure.
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