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Surface cleaning through dynamic meniscus wetting of dirt particles
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We conducted series of experiments and numerical analysis specifically
targeting cylinders, spheres, and ellipsoids as the microstructures with respect to "meniscus
cleaning” mechanisms. In the case of the cylinders and the spheres, we successfully quantified the
force field acting on microstructures in the process of meniscus formation around the
microstructures through numerical analysis, and provided fundamental guidelines regarding the
influence of shape in meniscus cleaning mechanisms. For the ellipsoids, we experimentally and
numerically demonstrated that the meniscus shape varies with the angle of attack, and conducted
preliminary analysis on the pressure field near the ellipsoids. We regularly held remote meetings
with international collaborators and smoothly facilitated collaborative work using online
environments for writing manuscripts. It must be noted that, due to the COVID-19 pandemic, we were
unable to conduct joint experiments on-site.
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