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Measurement of Dielectric Constant and Power Factor
for Micro-wave (10,000 Mc)

By Rinjiro Kawai and Genju Sato

Central Research Laboratory, Hitachi, Ltd.

Abstract

The progress of micro-wave communications and radars has led to the popular
measurement of dielectric property of insulating material in micro-wave region.

The writers in their attempt to measure dielectric constant and power factor at
wave length of 3cm, devised an apparatus based on the method of standing wave
detection.

The principle of measurement by means of this device is as follows :

Electric wave from an oscillator tube is sent from one end of the wave guide
which is precisely prepared for the propose of standing wave detection, and the
standing wave arising in the front of reflector to which the specimen attached is

measured by means of the electric potential detector. The ratio of minimum to

maximum value of electric potential of the standing wave reaches maximum cor-
responding to each multiple of a quarter wave length. Wave length 1, in specimen
can be obtained from the displacement of standing wave increasing the thickness of

the specimen.

From /; and km, the maximum value of k, dielectric constant s and

power
factor tgo are computed.

The writers measured dielectric constants and power factors at both dried and
moisture absorbed states with the specimens of polystyrene, pylymethyl methacrylate,
aniline-formaldehyde resin, phenol-formaldehyde resin, melamine formaldehyde resin,
phenol and ebonite.

The results are considered satisfactory in their preciseness and also are consistent
with those formerly published by other scientists.

With polymethyl-methacrylate, linear relationship was found between the rate of
water vapour absorption and the increment of ¢ and tgo.
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