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The origin of terrestrial nitrogen and its evolution through geological time remain fundamental questions in Earth sciences. This PhD project proposes an innovative approach combining extreme-condition experimentation and geochemical modeling to understand the influence of mantle degassing on the establishment of nitrogen isotopic compositions in the modern atmosphere. We will particularly focus on the role of magma ocean degassing under variable oxidation conditions.
The experimental work will involve laboratory reproduction of magma ocean degassing processes. Experiments will be conducted using an Internally Heated Pressure Vessel (IHPV) at conditions up to 4000 bar and 1500°C, with precise control of oxygen fugacity through H₂/Ar gas mixtures. We will synthesize silicate melts from starting materials such as nitrogen-bearing basaltic powders, followed by analysis of ¹⁵N/¹⁴N ratios in both gaseous and solid phases. These experimental data will form the basis for mass balance calculations aimed at quantifying the conditions under which magmatic degassing can reproduce both the isotopic signature and chemical composition of the present-day atmosphere.
The ideal candidate will hold a Master's degree in geochemistry, Earth sciences, or materials chemistry. Experience in high-pressure/high-temperature experimentation or geochemical modeling would be advantageous. The project will be primarily based at the Institut de Physique du Globe de Paris (IPGP) in collaboration with the Institut des Sciences de la Terre d'Orléans (ISTO), requiring strong interdisciplinary skills combining experimentation, modeling, and geological data analysis. Applications should be submitted through the IPGP doctoral school. Questions may be addressed to Jabrane Labidi (labidi@ipgp.fr) and Magali Ader (ader@ipgp.fr) before May 15, 2026. The intended start date is september 1, 2026.

