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In this seminar, | will discuss our research exploring impact phenomena across various
spatiotemporal scales in liquid interfacial systems ranging from medical diagnostics to
drop impacts on solids and immiscible liquids using high-fidelity experiments and
theoretical modeling. We show that noninvasive ocular diagnostics demonstrate a
propensity for droplet generation and present a potential pathway for pathogen
transmission. For drop impact problems, we study impacts on solids, bio-inspired
substrates, and immiscible liquid pools at low to moderate impact energies. Using high-
speed reflection interferometry and linear stability analysis, we explore the air layer
dynamics beneath an impacting drop on solid (isothermal and heated) substrates and
immiscible liquid pools. During impact on immiscible liquids, we also investigate the air
craters formed on the surface of the impacting droplet and attribute its formation to the
rapid deceleration of the droplet due to viscous drag force. We represent the penetrating
drop as a constrained Rayleigh drop problem with a dynamic contact line.
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