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Summary

Two-dimentional grain coarsening of ice microcrystals produced on a slide glass
was investigated cinematographically as a function of the annealing time. The grain
coarsening is achieved by the consumption of neighbouring crystals. This paper con-
tains the following subjects: the preferred direction on grain boundary migration, ab-
normal growth of grains, change of crystal shape occurring during grain coarsening and
surface structures of developing crystals. The obtained results were:

1. Curved grain boundaries migrated towards the center of curvature. The rate of
migration of the curved boundary was proportional to ¢/r, where o was the specific
boundary energy,  the radius of curvature. The obtained values of the rate of migra-
tion are listed in table 1.

2. As reported previously, the rate of grain growth decrease with time at a given
temperature. However, when a grain was adjacent to a comparatively large grain com-
posed of many sub-grains, it grew at an abnormally rapid growth rate amalgamating

sub-grains. In this case, no grain coarsening occurred between the sub-grains. The
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curved boundary of an abnormally growing grain migrated apparently towards the
reverse direction of the center of curvature. This situation seems to be quite opposite
for the ordinary migration direction of curved boundaries. However, if we assume that
the boundary of abnormally growing grains consist of many segments convexed to the
sub-grains, there may be no contradiction between the two modes of the migration.

3. The surface structures of growing crystals were observed by use of an inter-
ference microscope. Interferograms indicated that deep grooves were formed at the
grain boundaries as a result of annealing within vapor saturated atmosphere and that
the center portion of grains larger than 100 ¢ in diameter was comparatively flat and
smooth, but grains less than 100 ¢ in diameter had convex surfaces.

4. When a grain coarsening occurred between pure ice crystals, no structure was
observed at the surface of the developed crystals. But when a grain coarsening oc-
curred between HF doped ice crystals, discernible structures were observed at the sur-
face of the grown crystals. Grown crystals showed many traces of boundaries between
the original microcrystals. These surface structures suggest that HF-impurities segre-
gated at the original boundaries were left behind the boundary migrations.

5. Change of individual crystal shape occurring during coarsening was observed.
Two-dimensional ice crystals formed on the slide glass consisted of various shapes from
trilateral to nonagonal. After annealing for a considerable length of time, the frequency
distribution curve of the shape of developed crystals showed that the maximum of the

curve approached a hexagonal shape.



