
Toward Spatial light modulation based on a fluidically actuated elastic sheet: dielectrophoretic-driven deformations of a lubricated elastic sheet

There are a number of real-world applications, such as adaptive optics and soft robotics, where it is necessary to form a specific, irregular surface between two different media. It may also be necessary to reconfigure this surface. 
In this work the problem of creating this surface is studied on a three-layered model, when the upper layer is air, the lower layer is a fluid and the middle layer is the membrane or "elastic sheet". The basic idea is that the membrane is deformed to the desired shape by manipulating the fluid, or, in other words, by fluidically actuating the membrane (elastic sheet). Other mechanisms could be considered for achieving the same goal, but the fluidic actuation solution is particularly attractive as it can achieve deformations without adding active elements to the elastic interface between the two media (i.e. the membrane in the current model), and can thus also be used to deform liquid-liquid or liquid-gas interfaces. Leveraging electric fields to deform an elastic sheet has been studied, but only very low pressures could be generated, so the deformation was limited. 
In this work, DEP (DiElectroPhoresis) forces are the driver behind the deformation. DEP forces are also the result of electric fields, but can generate larger deformations, because of their physics, which are formulated mathematically in the work. This is the analytical part of the work, where fluid dynamical and energy considerations, together with electric field theory, lead to expressions that describe the deformations induced, over time, by applying electrical fields beneath the fluid. 
Next, in order to validate the analytical part, numerical simulations are performed. The results of the numerical simulations are in excellent agreement with the analytical solutions. 
[bookmark: _GoBack]Finally, experimental work was conducted. A special chip was fabricated and different DEP forces were generated. The deformation of the free surface of low-viscosity oil (i.e an oil-air interface) was measured using digital holography techniques. Some of the experimental results corroborate the theory, but others raise questions that demand further investigation.
