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ABSTRACT
A persistent theme throughout the study of multiphase flows is the need 
to model and predict the detailed behaviors of all involved phases and 
the phenomena that they manifest at multiple length and time scales. 
When combined with background turbulent flows with similar 
multiscale nature, they pose a formidable challenge, even in the dilute 
dispersed regime. For many applications, from nuclear thermal 
hydraulics to bubble-mediated air-sea gas exchange, the dispersed phase 
often consists of many bubbles, bounded by surface tension and 
separated from the surrounding fluid by a deformable interface. 
Although many analytic and empirical models of multiphase flows have 
been formulated strictly for spherical or spheroidal particles with fixed 
shapes, in turbulent flows, finite-sized bubbles are constantly deforming 
with altogether different dynamics and momentum couplings over a 
wide range of scales. In this talk, I will share some ongoing efforts on 
developing new experimental facilities and techniques to simultaneously 
measure both the bubble deformation and surrounding turbulent flows 
in a Lagrangian framework. These preliminary results unveil different 
mechanisms of bubble deformation and breakup and will help to 
validate future closure models for Eulerian-Eulerian and Eulerian-
Lagrangian two-fluids simulations in a turbulent environment.
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