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Subject title: ATOMISTIC SIMULATIONS OF VOLCANIC DEGASSING
The presence of volatiles in lavas is a major factor causing explosive volcanic eruptions. Their presence and their loss highly influence other magma properties, like buoyancy and rheology. The project aims at extracting solubility values and degassing efficiency of major volatiles, like CO2, H2O, and SO2, from lavas during eruptions. The solubilities will be estimated using ab initio molecular dynamics. The obtained results will shed light on the nucleation of nanobubbles and the incipient stage of gas release. The ab initio work will be the basis for refining interatomic potentials for volatile-rich silicate lavas. Then the DC will perform large-scale MD simulations of degassing and devolatilization, which will capture the kinetics of devolatilization, bubble coalescence, and adsorption. Finally, the Dc will study the chemical reactions taking place in the gas phase, their interaction with the bubble surfaces, and the fluxes through the liquid-gas interface.

Expected Results

Solubility curves of various volatile species as a function of magma composition, pressure, and temperature; 

Volatility relations between various gases. Reactions and volatile fluxes at the gas-melt interface;

Chemical speciation of the volcanic gases.
PhD setup and requirements
Simulations will be conducted on national and European supercomputing facilities. The successful candidate needs to have a strong background in condensed matter sciences, molecular dynamics, and Python programming. Fluency in English is required. The PhD student will be hosted at the Institute de Physique du Globe de Paris (IPGP). IPGP is a world-renowned geosciences research institute founded in 1921, associated with the CNRS, a component of the Université Paris Cité and employing more than 500 people. The group of Razvan Caracas is highly active in computational mineralogy, study of matter at extreme conditions, and planetary mineralogy. 
The fellowship is supported by the REALISE MSCA Doctoral Nework, financed by the European Union’s Horizon research and innovation programme under the Marie Skłodowska-Curie Actions. We offer a competitive salary and benefits package and the opportunity to work in a stimulating and supportive research environment. The successful candidate will be part of a European network of 15 PhD students training to explore the potential of Artificial Intelligence in Igneous Petrology. 
Eligibility: 

Under the MSCA eligibility rules, please note, that you cannot apply if you already have a PhD degree and if you lived in France for more than 12 months in the last 36 months. 

