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Development of quantitative technology of dislocations in artificial ice
containing microparticles and Greenland EGRIP ice core
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The sea level rise accelerates due to plastic deformation of ice sheets in
polar regions, and hence we have evaluated such rheology of ice, which contains solid impurities,
in view of dislocation assisted deformations. For this purpose, we developed an X-ray diffraction
apparatus in conjunction with its stage holder at low temperature, and then the dislocation
densities in crept ice samples containing an impurity are measured. Based on modified
Williamson-Hall and Warren-Averbach methods are simultaneously used for the measurements of the
dislocation densities, and then it is found that the impurities promotes pile-ups of dislocations,
leading to recrystallization during the creep; consequently, a rapid deformation occurs in the
impurity containing ice sample.
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