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Knowledge of the physico-chemical properties of noble gases at extreme conditions is of high
interest for a wide range of research domains including fundamental physics, material science and
Earth science. Noble gases are not only important geochemical markers in Earth science to
reconstruct planetary evolution process but also are ideal systems to test solid state calculations in
fundamental physics and to study the microscopic mechanism of the martensitic transition, which is
a fundamental phase transition for material science. This is due to their unique features that includes
chemical inertness, fully filled electron shells and their wide range of atomic masses (3-136 amu).In
this presentation, | will give an overview of extreme condition research on noble gases. | will show
our recent results on the equation of states of noble gases studied at high pressure and either low or
high temperature, the progression of the martensitic transformation in these systems and their
solubility in Earth’s mantle phases 6. | will focus on the consequences of these new results on Earth
formation models and in particular for the volatile distribution processes occurring in the early Earth
when the planet was completely molten and started to crystallize upon cooling. Finally, I will
conclude with an outlook on future directions for this research as part of the collaboration between
the ESRF (European Synchrotron Facility), Hiroshima University (Prof. T. Inoue, Dr. N. Ishimatsu)
and Ehime University (Prof. T. Irifune).
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