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Summary

In our experiment, a clean basal plane of ice produced by the slow evaporation was
used as an etching surface. The etching process of ice was observed by the use of
time-lapse cinematography. When a suitable etchant, 3~5% solution of formvar in
ethylene dichloride, was applied to the basal plane of ice, many hexagonal pyramidal
etch pits began to grow with time. Etch channnels often commenced to devlop
from the hexagonal etch pits and moved on the basal surface. When an etch channel
ceased its movement, a hexagonal etch pit was created at the each site of a terminal
of the etch channel. Etch channels have been interpreted as trails of the movement
of the emergence of dislocation lines moving slowly under the action of local stresses.
However, in our expeirment, movement of etch channels was observed in spite of the
fact that ice specimens were not subjected to any deformations.

Density of hexagonal pyramidal etch pits produced on the basal plane of ice was
3X10*cm?~5x10%cm®. The average velocity of the movement of each channel was
found to be approximately 5~7X1072 p#fsec at —10°C, 2~3X1072 y#/sec at —15°C and
1X10~2 #/sec at —18°C.

The movement of etch channels became slow when they were passing through
more higher density domain of hexagonal etch pits than lower density region of them.
When a moving etch channel encountered some obstacles, it changed the direction of
movement along the a- or b-axis. A linear distance which one channel moves without
any changing its direction is considered to be a mean free path of the movement. The
length of the mean free path of etch channels thus defined was found to be 15~25p
in the domain of 5X10%cm? of hexagonal etch pits, 30~40 # in the domain of 3 X 10*/cm?.

According to a careful inspection of the movement of etch channels, when the front
of a moving etch channel approached to some obstacles where the channel has to change
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its original moving direction, its velocity was reduced. It was also observed that, when
a moving etch channel encountered the other etch channel, reflection occurred there
and its speed was accelerated. The observed velocity change was 6.572X 10 p/sec before
the reflection and 1.4X 107! ¢/sec after the reflection at —15°C. Sometimes, etch chan-
nels intersected with other etch cnannels, but velocity change was not observed.

The rate of growth of a hexagonal etch pit depends upon the temperature of
etchant if the density of etchant was kept at constant. The rate of growth of etch
pits was 5X107% gfsec at —10°C, 2Xx 102 p/sec at —15°C. The {following interesting
phenomena were observed : a step-like structure was often nucleated at the center of
the hexagonal etch pit and developed along the slope of the etch pit. The nucleation
and development of a step-like structure were repeated during the growth of the etch
pit. Sometimes, one etch pit splitted into two hexagonal etch pits and again united
together.



