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Development of a 3D3C super-resolution measurement method for flow velocity
distribution in nanospace utilizing defocusing particle image with light

interference

Kazoe, Yutaka
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The field of fluid engineering has expanded to nanospaces smaller than the

light wavelengths. When the space size becomes smaller than 1000 nm, various specific phenomena such
as changes of liquid properties appear. Therefore, super-resolution measurements of flow velocity
distribution with 10 nm spatial resolution become important for understanding of transport phenomena
in nanospaces. In this study, by utilizing spherical aberration, which is a problem in the imaging,
we developed defocusing nano-particle image velocimetry (PIV) to determine the position of
nanoparticles with 10 nm spatial resolution based on particle images in the defocused region.
Characteristics of defocused nanoparticle images with spherical aberration was revealed and a
measurement system was constructed. We realized measurements of velocity distribution of
nanoparticles migrating with pressure-driven flow in nanospace. This work will greatly contribute to
advancements of various fields such as nanofluidics.
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