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Topology of thermocapillary-driven convection and induced coherent structures by
low-Stokes-number particles in closed system with free surface

UENO, ICHIRO

5,000,000

St
m=1

St

Kolmogorov-Arnold-Moser

We investigate the coherent structures by low-Stokes-number particles
suspended in high-aspect-ratio liquid bridges of high-Prandtl number via microgravity and
terrestrial experiments. We especially focus on the structure by the suspended particle
accumulation, or, the particle accumulation structure (PAS), of m = 1 in azimuthal wave number
emerged in the traveling-wave-type time-dependent convection. We also investigate multicellular
convective structures induced in free liquid films by thermocapillary effect. A thin film of
high-Prandtl-number liquid is prepared in a rectangular aperture of the order of 0.1 mm in thickness

sustained by its surface tension. The multicellular structure is established in the free liquid
films. The cell number increases in a stepwise manner as the liquid-film width increases. It is
found that another pair of the cells always newly emerges when the cell number increases.
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