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Upon Earth’s secular cooling, extensive heat loss to the space leads its transportation from core to surface, which should
control surface conditions and environment of birth of life. Thus, the temperature of the center of the Earth is of a great
importance for understanding the thermal history of the Earth. The temperature of the solid-inner/liquid-outer core
boundary corresponds to the melting point of a metallic-iron alloy that is constituent of the core. Therefore, phase
diagrams of Fe alloys should first be investigated under high-pressure and temperature conditions. Sulfur is considered to
be one of the light elements in the Earth’s core as iron sulfides are universally found in iron meteorites. Here we have
established new phase diagram of the Fe-FeS system to 300 GPa on the basis of synchrotron X-ray diffraction
measurements in-situ at high- pressure and -temperature in a laser-heated diamond-anvil cell.

We performed three separate sets of experiments at pressures at 120-310 GPa and temperature up to 3000 K. First, we
find new high-pressure iron sulfide FeS stable above 180 GPa to 310 GPa, whose structure was indexed to orthorhombic
structure with Pnma symmetry. Furthermore, we find that hexagonal-closed packed (hcp) structure of Fe and CsCl-type
phase of FeS crystallizes in Fe-6wt% S bulk composition at 250 GPa and low temperature to 2500 K. Such phase
assemblage transformed into a mixture of hcp Fe and Pnma Fe,S above 2500 K. Our results indicate that Fe,S is the most
iron-rich iron sulfide, and thus the new end-member phase in the iron-rich portion in the Fe-FeS system above 250 GPa.
The phase diagram in the system of Fe-Fe»S should be studied above 250 GPa to constrain the eutectic temperature and
composition.




