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X-ray Diffraction Topographic Studies of Ice
Akira HIGASHI

Department of Applied Physics, Faculty of Engineering
Hokkaido University, Sapporo 060

Ice is an ideal material for the X-ray diffraction topographic studies provided that it does not contain
more than 10*cmI?density of dislocations. Using natural large single crystals grown in the Mendenhall
Glacier, Alaska and artificially grown crystals in the author’s cold room laboratory, various studies on the
structure and behavior of dislocations in ice crystals were investigated. An example of the structure of the
dislocation network and mosaics surrounded by small angle boundaries is shown in Fig. 1. Burgers vector of
the dislocations lying on the basal plane of ice crystal was determined as; <1120> from triple topographs
as shown in Fig. 2.

Entrainments of dislocations in artificially grown ice crystals in our modified Brigman method were
examined “in situ” with a special large Lang camera. One of the processes of growth is shown in Fig. 3.
Dislocation loops of which Burgers vector is <0001> were found in artificially grown crystals and their
growth mechanism was investigated from X-ray topographs taken with various diffracting planes as in Fig.
4(a) and (b). They were found to be interstitial type. Velocity of dislocation in the ice crystal under stress
was also determined from series of topographs as in Fig. 5 taken intermittently after short period of load-
ing. It was found that the velocity was proportional to the stress. Use of the X-ray diffraction topographs
are now expanding. Studies of the grain boundary in bicrystals of ice (Fig. 6), investigations on the forma-

tion mechanism of stacking fault as seen in Fig. 2 and so on are now under way.
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