Metallic Fe, in both solid and liquid state, is the dominant component of the cores of the terrestrial planets. Knowledge of its physical properties at high pressures and temperatures is critical for a wide variety of Earth Science and physics research fields ranging from magnetic field generation to cosmochemistry. However, crucial properties such as the equation of state of molten Fe have not been measured yet under static high pressure conditions.

We will present the first in situ density measurements of molten Fe up to 8 GPa by an X-ray absorption technique using high energy synchrotron X-ray radiation. A transition is identified by a compressibility change in the vicinity of the --liquid triple point at 5.2 GPa. This transition provides a physical explanation for the marked modification in the pressure evolution of Ni partitioning between liquid metal and silicate. The existence of a link between molten Fe polymorphism and element partitioning has profound implications for geochemistry. Core formation models indeed rely on the distribution of key trace elements such as Ni, while the nature and amount of light elements in planetary cores are largely determined from their affinity for liquid Fe.
