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Abstract

The new observing mode on the Lunar
Reconnaissance Orbiter’s (LRO) Lyman Alpha
Mapping Project (LAMP) spectrograph has allowed
for an overall increase in signal to noise by a factor of
~35 for dayside observations, and ~1.1 for nightside.
Capitalizing on this we are exploring the north and
south polar regions by comparing the high-latitude
polar terrain to highly weathered regions with sunlit
peaks in near-permanent illumination. Additional
comparisons will be made with permanently
shadowed regions (PSR) and diurnal hydration
variability from previous PSR and hydration studies
by Hayne et al., (2015) and Hendrix et al., (2019),
respectively.

1. Introduction

Temperature variations drive the temporal fluctuations
in hydration on the lunar surface [1], especially at
equatorial regions (low-mid latitudes). The lunar poles
harbor colder temperatures and deep craters, but also
nearby regions with >90% illumination conditions.
LAMP’s UV observations allow us to “see” into PSR
crater floors with reflected starlight. Several bright
features in the nightside/PSR UV maps are evident at
locations where sunlight peaks are known to exist. In
the UV, water has an absorption feature near 165 nm
[1]. By taking the Off-Band/On-Band ratios of the UV
albedo (see Figure 1), which has been found to
correlate  with  temperature and water ice
concentrations [2, 3], observations can be compared to
spectral mixing models (see Magafa et al., this
meeting) and laboratory UV reflectance measurements
to help infer ice abundances and surface properties [4].
Retherford et al., (this meeting) gives a detailed
overview of the recent LAMP findings and their

applicability to planetary processes and future
discoveries.

2. Fail Safe Door Mode

LAMP’s new operational mode, the opening of the
Fail-Safe Door (FDO) at the end of 2016, has allowed
a 35 times improvement in the dayside sensitivity.
This has dramatically increased the signal to noise of
the UV spectrograph instrument and will allow
extensive new science observations in ESM4. We
have begun to create dayside polar maps (Figure 2)
using the data from this new observing mode.
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Figure 1: Fig 13 from [2] showing the CO2 and
H20 ice spectrum compared to lunar regolith
computed from a directional-reflectance
model.

With this new capability and sensitivity in LRO’s
ESM3, LAMP is performing dayside observations to
identify water sources by constraining surface
hydration variability. Nightside maps including sunlit
peaks with high signal levels can be compared with



these dayside maps to determine their UV spectral
properties for the first time. By mapping the lunar
surface and volatile contents and finding regions of
interest, the LAMP instrument will aid in site selection
for future landed missions, characterization of lunar
volatile inventories, trapping and migration, and
potentially In-Situ Resource Utilization (ISRU).

3. Future Work

We are working on creating dayside and nightside
maps like those in Figure 2 for the entire observable
lunar surface, including large high-resolution global
mosaics that will be available on the PDS, following
final touches on the calibration of this new mode. In
ESM4 we will obtain many more detailed
observations of the lunar poles giving great high-
resolution, high-signal to noise data of the PSRs and
high-latitude regions, as well as excellent global
spatial coverage.
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Figure 2: Dayside summed brightness (top) and
extrapolated signal to noise (bottom) for LAMP’s
post-FDO observing mode at the lunar poles.
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