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Olivine densifies instantly: new developments in understanding of shock
metamorphism of planetary materials
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Meteoritic minerals are partially densified by shock compression caused by
high-velocity collisions between their parent asteroids. In this study, the epsilon phase, a new
high-density polymorph of olivine, was discovered in three meteorites. Transmission electron
microscopy and X-ray diffraction revealed the detailed occurrence of the epsilon phase. In addition,

first-principles calculations and high-pressure phase transition experiments have constrained the
formation conditions of the epsilon phase. These results suggest that the epsilon phase may be a new
shock indicator for meteorites. It has also been approved by the International Mineralogical
Association as a new mineral, poirierite.
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