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Iwao TAKEI and Norikazu MAENO 1981 Dielectric Measurements of Ice at Low Fre-
quencies. Low Temperature Science, Ser. 4, 40. (With English Summary p. 9)
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Summary

A method of dielectric measurements, namely the loop-method, was developed in order
to investigate the physical properties of ice in a wide frequency and temperature range. The
loop-method used in this work enables the dielectric measurement of ice at frequencies lower
than 0.1 Hz and temperatures below —50°C, in which region normally used a.c. bridges are
no longer applicable.

In the loop-method dielectric constants and conductivities of a sample are estimated from
loops recorded on an XY recorder by an applied voltage and charge (or current). Theoreti-
cally the method is applicable to any lower frequencies. However, in actuality the lowest
frequency is fixed by that of the oscillator used (107*Hz in this work).

Two types of loop-methods were developed in this work: one can be employed only for
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two-terminal electrodes (A-type) and the other can also be used with three-terminal electrodes
(B-type). For the dielectric measurements of ice the B-type method with three-electrodes is
considered more adequate because it can eliminate the considerable effect of surface conduction.
Dielectric measurements using the B-type method were conducted at frequencies as low as
10-*Hz, which made it possible to recognize clearly, even at —150°C, the proton rearrangement

dispersion (Debye dispersion) of pure ice.



