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Experimental and theoretical studies on the motion of single nanoparticles under
localized external forces
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Recent advances in experiments have enabled the formation of micro- and
nanoscale localized force fields using the localization of light and heat: the former and the latter
are called optical pressure and thermophoretic force, respectively. These forces can be applied to
the control of tiny objects. In this project, using the optical pressure of a focused laser and its
conversion to heat, we realized the manipulation of tiny particles’ movement and proposed a method
to clarify the origin of force. To be more specific, we developed a method for switching the
accumulation and depletion of particles via the change of balance between thermal-convection-induced

drag force and thermophoretic force. Furthermore, we proposed a technique to evaluate microflows
that trigger thermophoresis. In the case of a gas, we also investigated the forces acting on a
single tiny rotating particle using analytical and numerical approaches, preparing a setup for
comparisons with experimental observations.
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