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Measurement of misorientations in ice crystals by using electron backscatter diffraction (EBSD)
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In order to understand dynamics of ice sheet flow, clarifying flow law is demanded. Conventional flow laws are based on
Glen’s flow law (Glen, 1955), which describes that ice deforms due to movements of dislocations on crystallographic basal
planes. However, strong contributions of grain boundary sliding and diffusion have been suggested at low strain rate in ice sheets
(Goldsby and Kohlstedt, 1997; Faria et al., 2014). Especially in high-impurity layers, where grains are small, it could be possible
that grain boundary sliding/diffusion activate deformation. If the mechanism of formation of those fine grains is discriminated
either as impeding grain growth by impurities or as recrystallization caused by coalescence of dislocations, this knowledge can
contribute to clarifying the flow law. To reveal such a mechanism of fine-grain formation, investigation of distribution of sub-
micrometer impurities (solid particles) and misorientations around grain/subgrain boundaries are important. We therefore use
scanning electron microscope (SEM) and electron backscatter diffraction (EBSD) for high-resolution observations and
measurements of crystal orientation. This report shows our recent progresses for EBSD on ice, focusing on evaluation of accuracy
of measured crystal orientations for analyses of misorientations, rotation axes and their distribution. Examples of such
microstructural features found in deformed laboratory-made ice will be shown.
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Fig. 1 Schematic illustration of the instrumentation Fig. 2 35° pre-tilt holder and microtoming jig
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