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The dielectric properties of lunar soil samples 72441,12 and 15301,38 have been measured as a function of
vertical stress to 2 bars, temperature to 200°C and density, in vacuum, over the frequency range 200-10° Hz.
It was found that the dielectric constant varies not only with density, but also with stress at constant sample
density. The loss tangent was found to be insensitive, within experimental limits, to both stress and density varia-
tions over the ranges measured. A solid terrestrial basalt sample has been ground and the dielectric properties of
the powder and a remaining portion of the solid sample have been measured in vacuum. The measured dielectric
constants for the basalt soil at different densities are compared with calculated values using the solid sample data
in conjunction with the Lichtenecker, Rayleigh and Krotikov-Troitskiy mixing formulas. Qualitative behavior of
the dielectric properties of the lunar regolith with depth is discussed.

1. Introduction

Interest in the physical properties of granular media
has become of major importance for the interpreta-
tion of physical models of the lunar regolith. Dielec-
tric and d.c. conductivity data, in particular, have im-
portant applications for interpretation of earth-based
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radar observations [8], the Apollo 17 surface electri-
cal properties experiment [20], the Apollo lunar
sounder experiment [17], and the Standford-Apollo
bistatic radar experiment [22]. Recognizing the need
for electrical property measurements on soils, several
laboratories have become involved in the measure-
ment of lunar and lunar simulant soil samples [1, S5,
11, 15, 16, 21]. Until the present paper, however, no
data as a function of increasing stress, temperature
and density have been published for lunar soil samples.
The main purpose of the present paper is to present
the first electrical propert measurements on a lunar
sample as a function of these thermodynamic vari-
ables.




































