Albedo-Porosity Relationship at the Gruithuisen Domes
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Introduction

One of the goals of the Lunar Vulkan Imaging and Spectroscopy Explorer
(Lunar-VISE) mission is to characterize the geotechnical properties of the
regolith around the Gruithuisen Domes. One relationship of particular
interest is between reflectance (albedo) and porosity. Since Lunar-VISE will
be the first mission to visit a lunar red spot, or non-mare volcanic region,
we examine existing orbital measurements of the area, in combination with
numerical modelling, to further constrain this relationship. We utilize
orbital data from the Lunar Reconnaissance Orbiter (LRO) mission,
specifically, the Lyman Alpha Mapping Project (LAMP) and the mission’s
camera (LROC).

0.08 norm I/

mm IVF

Methods

The LRO mission has been observing the Moon’s surface for over a decade,
providing details maps for a range of wavelengths, from the far ultraviolet
with LAMP to the visible range with LROC. LROC images of the domes,

such as the one shown in Figure 1a, provide details about topography of Figure 1a: LROC image of the Gruithuisen Figure 1b: LROC 360 nm filter image of the Gruithuisen Domes

the volcanic region. Additionally, radiance maps can be created from using Domes region. Image courtesy LROC QuickMap. region. Image courtesy LROC QuickMabp.
the camera’s UV filters and Hapke parameters, Figure 1b, normalized to

60° phase angle.
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The LAMP instrument observes the Moon in unique far ultraviolet
wavelengths. From the reflected photons measured, we can produce
brightness maps, shown in Figure 2a. Albedo maps, Figure 2b, from LAMP
are equal to a radiance map, normalized to 30° phase angle. We further
focus on the uppermost portion of the wavelength range, ~155-190
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high porosity.

Future Work
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This project is still on-going and will continue to be updated and studied.
The next step is application of Byron’s porosity model, Figure 3, to the References
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[2] Hapke, B. (2008) Icarus, 195, 918-926.
Further work will include comparison to spectroscopy of sample analogs
in a laboratory setting, spanning from the ultra violet through infrared.
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