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Liquid-infused nanopores play a pivotal role in many natural and technological processes ranging from trans-
port across biomembranes and plant movements to templating processes for nanomaterials and modern con-
cepts of water desalination. Here I will present three experimental studies aimed at the fundamental explo-
ration of wetting and imbibition dynamics in and at nanoporous surfaces (1) as well as studies aimed at employ-
ing the coupling of the elasticity of solids with the nano-capillarity of liquids, most prominently water, for the
design of adaptive and electrically switchable actuator materials (2,3). To that end opto-fluidic techniques em-
ploying photonic crystals will be combined with cyclic voltammetry and high-resolution synchrotron-based
X-ray analytics.
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