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Summary
Water and hydroxyl on the surface of the
Moon can be characterized and mapped
with a modified COTS mid-IR imaging
spectrometer from a suborbital spacecraft.
This observation is facilitated by the
absence of telluric water at altitude. Multiple
observations over a lunation would
characterize both the spatial and temporal
characteristics of these volatiles informing
on its resource potential for exploration.
Introduction
Water and hydroxyl have been detected on
the surface of the Moon by three
independent
spacecraft
through
the
presence of infrared spectral features near
3-μm observed in reflected sunlight (Pieters
et al., 2009; Sunshine et al., 2009; Clark,
2009). Its origin is hypothesized to result
from the evolution of implanted solar wind
hydride interacting with oxygen in the
minerals and glasses in the soil grains (e.g.
Zeller et al., 1966). While the amount of
water and hydroxyl on any single grain is
exceedingly small, probably less than a
single layer (Dyar et al., 2010; Hibbitts et al.,
2010), because of the fine-grained nature of
the surface, the water concentration can be
as great as 1000 ppm. This is richer than
typical disseminated gold deposits on the



Earth (Gonen, 2003). Thus, this water and
hydroxyl may represent viable resources for
the human exploration of the lunar surface
and a better understanding of their
distribution over space and time (i.e.
evolution with temperature) is needed.
Discussion
While these infrared measurements are
feasible from space, they are difficult or
impossible from the ground due to
obscuration over a significant and relevant
portion of the IR spectrum because the
absorption of sunlight by water in our own
atmosphere. At wavelengths where some
transmission is present, the downwelling
radiance is great making integration times
short to avoid saturation. However, at 30km,
in our stratosphere, an observer is above
almost all the precipitable water (Figure 1).
Thus, observations from 30 to 100 km would
be capable of detecting (and mapping) water
and hydroxyl on the Moon.
These observations, repeatable at different
lunar phase angles (times of day), are
feasible with multiple flights from a
commercial suborbital platform.
The
instrument, a modified COTS FTIR imaging
spectrometer, can make the required
observations.
Preliminary
analyses
demonstrate that a commercially available ~
3 to 5-μm imaging spectrometer, with simple
modifications, can be sensitive from ~ 2 to 4
μm, and thus capable of characterizing the
2.7 – 3-μm absorption due to water and
hydroxyl. Preliminary calculations suggest
SNR > 100 at each wavelength is possible
with < 10 min of observing.
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