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Volatile elements (e.g. H, C, S) have a fundamental role in planetary evolution. The timing
and amount of volatiles delivery are related to fascinating questions in geosciences such as how Earth
acquired its hydrosphere; what triggered the onset of plate tectonics on Earth and its contrasting
geodynamics regime with Mars; and what were the environments of planetary accretion and how these
have influenced the compositions of their deep reservoirs such as planetary cores. But how budgets of
volatiles were set in planets and the mechanism of volatile depletion in planetary bodies remains
poorly understood and represents a fundamental obstacle in understanding the chemical processing of
terrestrial planets.
During this PhD thesis we will provide experimental and isotopic constraints on the accretion and budget in Earth’s interior of the moderately volatile and siderophile elements sulfur (S), and selenium (Se). These elements have similar and quite low 50% condensation temperatures near 700 K but display very different degree of siderophility. Thus, relative abundances of these elements in the Earth’s mantle should accordingly record the imprint of core-mantle equilibration. However, recent measurements on Earth’s mantle samples have shown that S, Se, (and Te) displayed chondritic ratios consistent with the view that volatile elements were mostly provided to the Earth by a late veneer after core formation is completed (Wang and Becker, 2013). Isotopes can be used to follow the processes and decipher between these scenarios and solve the debate on the origin of the chalcophile elements in terrestrial planets. 
During this thesis, we will take the advantage of a new mass-spectrometer equipped with a collision cell to develop a novel method to measure the Se isotopic composition of various types of samples.  These measurements have been so far limited due to strong Argides interferences on 80Se, while these interferences should be highly reduced on these new generations of instruments. Therefore, an outcone of this thesis will also be the development of a new method to measure Se isotope ratios at high precision on small samples. We will also perform various high-T high-P experiments to determine the isotopic fractionation factor of Se and S between metal and silicate in conditions relevant to core-mantle equilibrium as well as evaporation experiments to simulate planetary devolatilization. Combining these experimental data with data acquired on natural samples will allow us to test the different scenarios for the origin of the chalcophile elements.
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