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Context: Gas transfer at the ocean surface has a critical importance for climate, as it captures around
30% of the COz released into the atmosphere, and for marine biological activity, as it provides the
necessary Oz [1]. This transfer can be promoted by the entrapment of bubbles, produced through
impacting rain drops or breaking waves. The shape and dynamics of the bubbles are important to
model these transfers.
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Contraction of an air film below an impacting drop, comparing hlgh—speed imaging experzments
with simulations with the open-source code Basilisk [2, 3].

Goals: We propose in this project to study the contraction dynamics of an air film into a fluid. We
will systematically vary the gas and fluid properties in different geometries to understand their
contraction velocity and rupture mechanisms. This project will combine numerical simulations
(using the open-source code Basilisk) with theoretical analysis to uncover the physical processes
involved in the gas transfer into the ocean.

Profile: Candidates should have a good training in Fluid Mechanics and Computational Fluid
Dynamics.

Environment: The project will take place at LadHyX in Ecole Polytechnique, in the South of Paris.
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