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Summary

The surface conductivity of pure monocrystalline ice was measured as a function of tem-
perature, crystallographic face, and sublimation rate. Specimens of natural pure monocrystalline
ice were collected from the “O-ike” pond near Syowa Station in east Antarctica. Electric
surface currents were measured, using three chromium-plated copper electrodes (Fig. 1). Meas-
urements were made at temperatures from 0°C to —30°C in an accuracy of +0.05°C.

The dependence of surface conductivity upon temperature was found to vary at a tem-
perature around —6°C (Fig. 3). At temperatures below about —6°C, an increase in surface
conductivity with temperature was expressed by an Arrhenius equation with an activation
energy of 1.19eV. At temperatures above about —6°C, the surface conductivity increased
more rapidly, as the temperature approached the melting point of ice. It was concluded that
the rapid increase in surface conductivity near the melting point was caused by the appearance

of a quasi-liquid layer on the ice surface.



76 ARt ® o Mg

When the ice surface was forced to sublime with evacuation of air, the surface conduction
increased (Fig- 4). An increase in surface current, which was larger at higher temperatures,
occurred rapidly at temperatures higher than —9°C and slowly at temperatures lower than
—9°C (Fig. 5). It was suggested that the rapid and large increase at higher temperatures
was attributable to the presence of a quasi-liquid layer on the ice surface.

The variation in temperature of the ice surface during sublimation was measured with
fine copper-constantan thermocouples (Figs. 6 and 7). Then from the theory of heat conduc-
tion the rate of sublimation was calculated, which increased with rising temperature (Fig. 8),
but no abrupt change was found at a specific temperature near the melting point of ice. The
apparent activation energy for sublimation was 0.36 eV.



