Two-phase deformation of lower mantle mineral analogs
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Introduction Microtomography

While much is known about preferred orientation in single phase aggregates, deformation of polyphase materials is
still enigmatic. Most of the Earth is composed of polymineralic rocks, including the lower mantle which is of critical
importance for understanding the geodynamic evolution of the planet. Of the few studies which have examined
deformation in mantle mineral composites (e.g. Li et al. 2007), none have examined lattice preferred orientation.

Microtomography of one undeformed and two deformed samples was performed at beamline 2-BM of the APS. Raw images where processed first in Octopus
software to produce orthoslices, then in Avizo Fire to create 2D and 3D rendering of the sample and grain statistics which are shown below.
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Detector Sample D'DIA

Samples were deformed in the D-DIA at APS. Sintered cylinders of
various volume fractions of the two phases were compressed then
stressed uniaxially. Diffraction patterns were collected in situ up to
approximately 4 GPa, 800°C, and 50% strain in order to observe
evolution of preferred orientation.
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lower mantle (e.g. Wenk et al. 2011) to improve our understanding Earth’s geodynamics.
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