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Abstract

Carbonates are important constituents of marine sediments and play an important role in the long-term recycling of
carbon in the Earth’s deep interior via subduction of oceanic plates. We studied the stability of magnesite, the major
carbonate in the mantle, by in situ X-ray diffraction measurements using a combination of laser-heated diamond anvil
cell (LHDAC) and synchrotron radiation at BL10XU. We found that magnesite is stable at pressure up to ~115 GPa, at
temperatures of ~ 2100 - 2200K, whereas it transforms to a new phase at higher pressures. The diffraction data of the
new phase, magnesitel] , are reasonably indexed on the basis of an orthorhombic system, yielding a density of 5.2 g/lcm?
at 119 GPa, at room temperature. The present results suggest that magnesite and its high-pressure form are the major

hosts for carbon throughout the most parts of the Earth’s lower mantle.
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