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Outline (4 lectures, 45minutes each):
Lecture 1: I will first introduce the general background of liquid splashing due to drop-substrate impacts. Then I will focus on our surprising discovery about the important role of air in this ubiquitous phenomenon: on a smooth surface there will be no splashing when the surrounding air is gotten rid of. A qualitative model relating the destabilizing effect from air and the stabilizing effect from the surface tension will be illustrated. A brief summary of splashing on rough and textured surfaces will also be included [1-3].
Lecture 2: I will illustrate the detailed behaviors of air in the drop impact and splashing. Two topics will be covered: (1) the behavior of air pocket trapped at the center of impact, and (2) the role of air directly beneath the moving contact line. I will demonstrating the interesting results that the trapped air at impact center has a pressure as high as a few ATM; while the thin air film under the moving contact line is responsible for liquid splashing [4].
Lecture 3: I will lecture on the phenomenon opposite to the droplets breakup: their coalescence. After a general introduction of coalescence, I will focus on our research on the merging of special droplets: the Pickering emulsion droplets which are droplets coated by solid particles. I will show the crucial role of the solid particles, which causes two distinct types of coalescence: the normal and the abnormal coalescence [5-7].
Lecture 4: I will talk about the drying of complex-fluid droplets, which reveals the essential physics of drying in porous medium. For systems containing solid particles, the Laplace pressure introduces a strong flow from large to small pores; while for more complex systems containing both solid particles and emulsion droplets, the Laplace pressure collapses large droplets and produces “black holes” in the porous medium. These findings are crucial for understanding the drying in porous media and may lead to novel materials such as hierarchical structures and smart paints [8, 9]. 
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