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Elucidation of the onset of boiling process by nanoscale 3D measurements of

the solid-liquid interface during heating
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Hideaki Teshima

This study aims to experimentally obtain knowledge that leads to the initial stage of onset of nucleate

boiling by using atomic force microscopy. First, although we tried to fabricate a “liquid-filmcell,”

which suppress heat convection, it could not be successfully prepared due to an undesired breakage

of a silicon nitride window during focused ion beam irradiation, which induced by the residual stress.

Thus, we took different approach: the observation of the three—phase contact line of nanodroplets

during heating. Specifically, condensed glycerol droplets less than 1 um meter were heated to induce

evaporation by a laser irradiation, and their three—dimensional shapes were measured by AFM before

and after evaporation. The comparison of shapes indicates that the contact line of the nanoscale

fluids is strongly pinned even by angstrom—scale surface roughness. This result is a valuable

knowledge for the understanding of the stability of the nanoscale cavities.
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