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Summary

This paper reports experimental results on the contamination of an ice crystal
surface created during an observation through a scanning electron microscope (SEM).
In order that the surface of an ice crystal is observed, it is necessary to cool a speci-
men of ice near the temperature of liquid nitrogen for the reduction of its vapor pres-
sure. The specimen prepared in a cold room was covered with a metallic cap so that
it is prevented from frosting and transferred on a cold stage in SEM. When the
temperature of the specimen was lowered to near —150°C, the metallic cap was re-
moved by a remote operation and exposed to a scanning electron beam. Though the
inside of SEM is maintained in a high vacuum (less than 107® Torr.), it may be inevi-
table that the cold surface of the specimen is more or less contaminated by a thermal
precipitation or condensation of residual gaseous molecules and oil vapor which diffuses
from vacuum pumps. It was found, in this experiment, that if the specimen was kept
at —150°C for 60~100 minutes, a thin but stable film was created on surface of the
specimen as the result of contamination. This fact was proved by the experiment that,
when the temperature of the specimen was raised to —80~ —90°C, many evaporation
etch pits were formed on the ice surface, showing characteristic forms in respect to
the crystallographic orientation of individual surfaces. Careful inspection of the forma-
tion process of these etch pits indicated that they were produced by the evaporation
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of water molecules through minute holes existing on the film formed. The film cre-
ated by the contamination was fairly stable and separated from the surface of ice with
the proceeding of evaporation and then splitted into many pieces. The splitted pieces
eventually wrinkled in the form of filament and remained on the ice crystal surface.
The thickness of the film may depend on the differences of temperature between the
surface of the specimen and the surrounding atmosphere and on the period of time
during which the specimen is maintained at low tempertures within SEM.



