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Reviewing 92
gives the relation K’
at a density of p g/cm
the zero porosity dielec
D = {(0.00053 = 0.00056
of total FeO + TiOj (appro

surements of lunar sample dielectric constant versus density at frequencies above 100 kHz,
1.93 + 0.17)P by regression analysis, where K’ is the dielectric constant of a soil or solid
is formula is the geometric mean between the dielectric constant of vacuum (1) and
constant of lunar material. Similarly, the loss tangent (D) can be described by
(0.00025 £ 0.00009)C1p where D is the loss tangent at density p g/cm3 with C percent
ately proportional to ilmenite content). Using the density versus depth relations

derived from lunar surface cof@tubes, and from laboratory studies of lunar soil compression gives a model of the

dielectric properties as a functi
depth, as a function of the soil ¢
than it is to density. Neither dielec
in a lunar day.

1. Introduction

Until recently, the probing of planetary suri¥ges
has been done entirely by remote sensing metho
One of the most useful of these approaches has be
the use of infrared and microwave techniques over a
range of wavelengths [35, 56]. The dielectric constan
and loss tangent of the surface material may be found
‘from the reflection and transmission coefficients, and
these may then be used for mapping purposes to dis-
tinguish between soil and rock exposures, slope angles,
and other features. The surfaces of the Moon, Mars,
and Mercury have been found to be very similar, with
dielectric constants between 1.5 and 3 and loss
tangents on the order of 0.005 [35, 56, 17, 62, 72].
Precise values depend upon the detailed assumptions
with regard to specular reflection and other model
parameters.

. It is the sense of this paper to review the dielectric
properties of lunar samples, measured as a function of
density under controlled laboratory conditions. Then,
using a density versus depth profile determined from
in-situ core tube measurements and laboratory com-
pression studies on lunar samples, a modei will be

of depth in the lunar regolith. The dielectric constant increases smoothly with
action only. The loss tangent, however, is more sensitive to the ilmenite content
constant nor loss tangent varies significantly with the temperature observed

presented for dielectric properties versus depth in
the lunar surface.

In the absence of moisture [61], the dominant
parameter which effects the dielectric constant of
soils above 105 Hz is the packing fraction or mean
density. For this reason, a number of studies of the
dielectric constant of soils as a function of density
have been undertaken, with various empirical equa-
tions derived to describe the results. As examples,

ampbell and Ulrichs [11], in an extensive study of
restrial rock and mineral powders, found excellent
ag@ement between their data and the Rayleigh mixing
forMula, whereas Saint-Amant and Strangway [68]

rvers have at various times used these and
las to describe lunar and planetary electri-
[71]. We will show below that the geo-
formula adequately describes the di-
and loss tangent variation with density.
tudies have been performed by a

Bassett and Shack®ford [5] have specifically investi-
gated the variation & dielectric constant and loss


































