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The key role of the gas exsolution and ascent in driving volcanic eruptions is now widely recognised. In basaltic systems, gas forms bubbles ranging in size from microns within magma reservoir or close to the surface, to meter-scale slugs filling the entire width of the conduit such as during Strombolian explosions. At high bubble number densities, small bubbles organise as foams, a close packing of bubbles, that may accumulate beneath a physical barrier, such as at the top of magma reservoir, or along conduits such as prior the start of a Subplinian eruptive column (> 12 km).
The goal of this PhD is to assess in which way the detailed physical mechanisms occurring during the bursting of a large bubble (Strombolian explosion), or during the massive coalescence of a long foam (quasi-instantaneous merging of all the small bubbles together) accumulated in the conduit, can drive the transient dynamics of the resulting volcanic plumes at the surface. A key objective is to link conduit-scale multiphase flow processes to plume-scale eruptive behavior in the atmosphere.
The first part of the PhD will consist into performing laboratory experiments on long foams accumulated in a conduit. The goal is to study the process by which the small bubbles are coalescing together under shear, the propagation dynamics of the coalescence front, and the associated gas release. These laboratory experiments will be used to mimick the formation of high-level eruptive columns. These results will provide physically constrained initial conditions that drive the gas expulsion during the formation of high-altitude eruptive columns. 
The second part of the PhD will integrate experimentally derived parameters into a new numerical model of transient volcanic plume. The latter will be derived from a steady-state plume model developed at IPGP for silicic-to-basaltic Plinian columns (PPM). The focus will be on how the temporal evolution of the coalescence front dynamics, which controls the gas flux delivered into the atmosphere, influences the plume rise, stability, and atmospheric dispersion.

The third part of the PhD will focus on Strombolian explosions and how the bursting of meter-size overpressurised bubbles can produce transient small volcanic eruptive columns (< 1 km). Field observations at Yasur volcano (Vanuatu), in permanent activity, will be used to constrain these processes. The project will combine infrasonic measurements, which constrain the gas volume and initial overpressure during a Strombolian explosion, with quantitative image analysis of the transient small volcanic eruptive columns in the atmosphere. This integrated dataset will enable improved characterization of gas-driven explosion mechanisms and advance our understanding of multiphase flow processes from magma reservoir to the atmosphere.
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