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Abstract 
 

Surface tension generally plays a negligible role on macroscopic scales, but it is often the dominant 

force on nanometer to micrometer length-scales. This talk is mainly focused on understanding how 

surface tension plays on sub-millimeter scale objects, especially on soft material systems, and how to 

utilize this phenomenon to assemble and deform soft objects. This talk will address several phenomena 

of micron-sized objects, which fabricated by photo-crosslinkable and temperature-responsive thin 

hydrogel sheets with simple to complex geometries, at fluid interfaces. Competition between surface 
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 energy and elastic bending energy allows the quantitative characterization of elastic properties of 

crosslinked thin hydrogel sheets in micron dimensions by using surface tension of liquids. In addition, 

I will introduce a new concept of capillary assembly of soft hydrogel sheets with non-Euclidean 

geometry. This study allows us to examine correlations between elastic properties and surface tension, 

as well as capillary interactions between soft hydrogel non-Euclidean objects which can be extended 

to more complex multi-polar interface deformation. Low-energy bending deformations of such objects, 

driven by surface tension, modifies the interactions between particles, while their temperature-

dependent swelling enables switchable assembly. 
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