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Introduction: The south pole of the Moon is of
great interest for exploration and scientific research be-
cause many low-lying regions are permanently shaded
(PSRs) and are likely to trap volatiles for extended pe-
riods of time. A primary goal of the Lunar Reconnais-
sance Orbiter (LRO) mission [1] is to characterize the
spatial and temporal variability of water on the Moon,
with a focus on the PSRs. We have produced spectral
maps of the Lunar south pole using Lyman Alpha Map-
ping Project (LAMP) far ultraviolet (FUV) observations
[2] and use them to evaluate surface frost, regolith prop-
erties and illumination conditions in the PSRs.

LRO-LAMP Mapping: LAMP observations are
made through passive remote sensing in the FUV wave-
length range of 57-196 nm using reflected sunlight dur-
ing daytime observations and reflected light from the
IPM and UV-bright stars during nighttime observations
[2,3]. Observations in the FUV can provide information
about surface frost and porosity of the regolith [3].

In this study we focused on the region within 5° of
the south pole, (Fig. 1) and produced maps using
nighttime data taken between September 2009 and Feb-
ruary 2014. Summing over long time periods is neces-
sary to obtain sufficient signal to noise. These maps use
updated instrument calibration, background subtraction
methods, and nighttime illumination models to provide
spectral maps of the PSRs. We show here several of the
maps produced for this study, including brightness and
albedo in the “Off Band” [3], or 155-190 nm, where we
are able to observe scattered sunlight at low solar zenith
angles (SZA).

Additional LRO Observations: We compare
these updated LAMP maps with observations by LRO
Diviner, Mini-RF, and the Lunar Orbiter Laser Altime-
ter (LOLA). Diviner has measured the minimum, aver-
age and maximum temperature of the top few cm of reg-
olith [4]. Mini-RF measures the Circular Polarization
Ratio (CPR) of the upper meter(s) of the surface. High
values can be interpreted either as ice or increased sur-
face roughness [e.g., 5]. Finally, LOLA normal albedo
measurements can be used to infer ice or other proper-
ties such as porosity and grain size of the top few mi-
crons of regolith [5].

Figure 1: LAMP maps for the Lunar south pole re-
gion: (top left) LAMP daytime average 155-190 nm
brightness. (top right) Average LAMP night time
Lyman-a albedo maps with SZA restricted to > 91°.
PSRs are shaded in gray. (bottom left) Average
LAMP Off Band albedo with SZA restricted to >91°
and (bottom right) using no sza restriction.
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