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Is shaving cream a solid or liquid or how does foam fall apart?
For most people, the first definition of a fluid that they learn is that a fluid takes the shape of its container, or it flows.  They also learn that a solid holds its shape.  But, most material of technological or biological interest are complex fluids – materials that can both flow and hold their shape!  And yet, from a molecular level, these materials are usually made up of particles that are clearly just solids or liquids.  For example, foam is made up of gas bubbles with liquid walls – all molecular fluids.  The question is – where do the solid properties come from?  One way to study this question is to use model systems in which all the bubbles can be imaged and tracked.  One such example is bubble rafts – a single layer of bubbles on a water surface.  Recently, we have used bubble rafts to explore the failure modes of foam under tension and compression as one way to determine the source of their fluid and solid-like behavior.  In this talk, we will briefly review the results from our studies of the failure of bubble rafts under tension, highlighting the role of local bubble rearrangements in determining whether or not the bubble rafts fails via a pinch-off mechanism or the nucleation of internal rupture zones.  Then we will discuss recent results for bubble rafts under compression.  In this case, the main failure mode is the nucleation of a double layer of bubbles.  We will compare the experimental results to simulation from a simple model.  
