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We present photometric analyses of an area in the
Mare Ingenii swirl region (Fig. 1) using Hapke’s set of
photometric equations [9]. This analysis uses stereophotoclinometry (SPC) to generate incidence, emission, and phase angle information that accurately accounts for topography. The output from the SPC analysis includes high-resolution topography in addition to
the aforementioned photometric angles. Preliminary
model results (Fig. 2) show a correlation with single
scattering albedo, but no correlation with roughness or
scattering properties. Since the swirl is defined by its
albedo properties, it is expected to show correlations in
single scattering albedo. The lack of correlations with
scattering phase function and roughness imply similar
structural properties in the on- and off-swirl regoliths.
Both visual and statistical correlations with topography
are currently being examined.
Figure 1. Swirl region within Mare Ingenii examined
with SPC and Hapke’s Model.
Lunar swirls are distinctive bright albedo markings associated with lunar crustal magnetic anomalies
[1,2], though maps comparing crustal magnetic
anomalies and swirl locations show that not all lunar
magnetic anomalies have an associated swirl [3,4]. The
two hypotheses that are best supported by the spectral
evidence for the formation of swirls include magnetic
shielding of the surface from solar wind bombardment,
which reduces the space weathering alteration of the
surface, and electrostatic dust transport and/or magnetic sorting of the fine-grained portion of the regolith.
One mechanism for possibly distinguishing between these two swirl formation hypotheses is to examine and compare the physical structure of the regolith both in the swirl region and off-swirl. Thermal
measurements of swirl regions have shown that the
thermophysical properties within the swirls and the
surrounding regions are nearly identical, suggesting
similar roughness and porosity/compaction properties
[5]. Photometric studies to date, however, have
demonstrated variations between swirls and off-swirl
regions. There have been several photometric studies
of lunar swirls suggesting that the regolith within the
swirls have lower millimeter-scale roughness and
greater compaction [6,7,8,]. These studies are based on
phase ratio and empirical photometric modeling to
examine and characterize the lunar surface.

Figure 2. From left to right are images of the single
scattering albedo, scattering function partition parameter, and surface roughness parameter values for our
region of study from the Hapke model analysis. Area
shown is same as in Fig. 1.
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