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This figure shows changes in magnetic and crystal structures of hematite with pressure. (Left) corundum-type structure at low pressure, (Middle) Rh2O3-II-type structure at intermediate pressure, and (right) post-perovskite-type structure at high pressure.

Hematite (Fe2O3) is used for deciphering paleomagnetism and is an important proxy for the phases in Earth’s mantle and core.  It has been proposed that impact would demagnetize the record carrier minerals and pressure is believed to change the spin state of iron from high spin to low spin in the mantle.  Combining high-pressure synchrotron experiments (Shim) and ab initio calculations (Morgan), we showed that hematite undergoes a phase transition to the post-perovskite phase at high pressure, similar to the dominant mantle phase MgSiO3.  More importantly, we found that the spin state changes in a complex manner: high spin → low spin → mixed spin (both high and low spins) with pressure, suggesting that Fe concentration and spin may be an important factor in the transitions.  In addition, hematite undergoes complex magnetic transitions with pressure: magnetic → non-magnetic → magnetic, which would influence the magnetic records during shock events.

The result is published in “Shim et al. (2009) Proceedings of the National Academy of Sciences 106, 5508-5512” and featured in “In This Issue, Proceedings of the National Academy of Sciences 106, 5451-5452”.
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