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Shear instability in solid-liquid two-phase system at high pressure
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Intermediate-depth earthqguakes and deep moonquakes are observed at more than
2 GPa where most rocks exhibit plastic deformation rather than brittle failure, owing to high
pressures and temperatures. It has been suggested that antigorite dehydration and partial melting
are may be responsible for these shear instability at high pressures. In order to assess this issue,
we developed an AE monitoring system for high-pressure reaction-deformation processes in large
shear strains combined with Deformation-DIA apparatus and synchrotron monochromatic X-ray. We
observed shear localization during the shear deformation of olivine-antigorite two-phase system.
When the material was dehydrating, acoustic emissions were detected. Such shear localization and AE
activities were not observed in small strains and uniaxial compression. Large shear strain may
trigger shear localization and shear instability of the dehydrating material.
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