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Outline of survey

In order to reconstruct paleoclimate from ice core analysis or to model ice sheet behavior, it is
necessary to know deformation mechanisms of ice, evolution of ice crystal microstructure, and
temporal and spatial changes of impurity distribution in ice sheet due to deformation. Thus far there
have been few studies on these subjects because of difficulties of laboratory reproduction of the
phenomena occurring in ice sheet due to very slow processes that take hundreds or thousands of
years to reach detection limits of usual measurement methods. The purpose of the research proposed
here is to apply our newly developed laser technology to investigate deformation mechanisms and
thermo dynamical behaviors of impurities in ice during deformation. The research project consists of
the following three subjects.

(1) Establishment of a technique to detect very small displacement of the order of nm in the diffusion
creep regime of ice with a newly developed technique using laser interferometry.

(2) Investigation of spatial distribution of chemical constituents in ice crystals by a laser ablation
method.

(3) Investigation of interactions between evolution of ice crystal texture/microstructure and
redistribution of chemical constituents in ice sheet and the construction of deformation mechanism
map of ice sheets.

Expected results

Understanding of deformation mechanisms and thermo dynamical behavior of chemical constituents
in ice sheet contributes not only to the ice sheet modeling but also to the interpretation of ice core
data for the reconstruction of paleoclimate.
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