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Before an object can contact a surface during impact, it must drain the air beneath it. For droplet impacts 
and soft solids, the air will fail to drain, and instead compress. Due to the low viscosity of the air, the 
impact process takes place over fleeting timescales and diminutive length-scales, and is typically obscured 
by the impacting body, making direct observation difficult or impossible. Here we us a combination of the 
Virtual Frame Technique and Frustrated Total Internal Reflection that enables the direct visualization of 
contact formation and front propagation during impact. We find that the physical properties of the fluid or 
material involved in the impact process, including the capillary velocity in fluid droplets and the Rayleigh 
velocity in elastomer impact, play a crucial role in the impact process - both the droplet and the elastomer 
skate on a nanometer-scale film of air during the highest velocity impacts, but only the elastomer 
demonstrates a transition from elasticity- to inertially-dominated impact regimes. Contact front and air film 
instability will be discussed for both liquid droplets and soft elastic hemispheres. 
 
 


