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Micromechanical Motion of Small Particles Driven by Negative Radiation Pressure Based on
Stimulated Emission (Graduate School of Engineering Science, Osaka University, *Research
Institute for Light-induced Acceleration System (RILACS), Osaka Metropolitan University)
(OTakato Mizoguchi!, Masato Mori!, Syoji Ito'?, Hikaru Sotome!, Hiroshi Miyasaka'

Change of the momentum of photons by light-matter interactions can act as optical forces to
the small object. Optical force generated via the photo-absorption (absorption force) acts in the
propagation direction of the incident laser, leading to the transportation of small particles along
this direction. On the other hand, stimulated emission, taking place through the interaction
between the incident photon and excited states, can induce, in principle, the optical force
toward the opposite direction of the light propagation. The present study aims to pioneer an
optical manipulation by using this “negative absorption force” through the resonant coupling
between the excited states of materials and photons. To realize this, a polymer micro-particle
containing resonant dyes was optically trapped in solution by NIR pulsed laser. The trapped
particle was photo-excited with VIS light pulses to produce excited states of the dyes, and the
stimulated emission was induced by the trapping pulses (Fig. 1). The displacement of the
particle toward the light source by the negative absorption force was confirmed and
quantitatively analyzed.
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