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Spudis et al.
(2010)
Mini-SAR
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Neumann et al. (2013) reflectivity from MESSINGER laser altimeter



LAy

RN

"y
.
oTeNy

5
'u
) !

25 50 75 100125150175200225250275300

[ T T
Diviner Channel 8 Brightness Temperature Map (K)

Paige et al. (2010) Lunar Diviner. White circle is at 85° S



Colaprete et al. (2010): Moon
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Table 1. Summary of the total water vapor and ice and ejecta dust in the NIR instrument FOV.
Values shown are the average value across the averaging period, and errors are 1 SD.
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Time (s)
0-23
23-30
123-180
Average

Gas
82.4 + 25
245 + 8.1
525+ 26

o 15

H |

Ice
58.5 + 8.2
131 + 8.3
158 +22

68 + 10

Dust mass (kg)
3148 + 787
2434 + 609
9425 + 236
2175 + 544

Total water %
45+ 1.4
6.4 +1.7
7.2+ 19
5.6 +2.9
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Solar wind particle flux
3x108cm?st.

Assume it impacts the lunar
disk for 3.5 b.y. and produces
one H,O for every 2 particles
(100% efficiency, no losses).

Total mass = 4.7 x 10 g.

100 x (asteroids + comets)
100 x Mercury ice deposits
10,000 x Lunar ice deposits




Lunar Ice: Questions

Why does Moon have less ice than Mercury?

Was ice lost during a high-obliquity period?
Are there fewer impacting bodies at Moon?
s ice buried under a thick layer of regolith?
s the ice intimately mixed with the regolith?

s ice scattered in micro-shadowed areas?
What is relative abundance of OH and H,O?



Lunar Ice: Strategies

Focus on a single place or global distribution?
Importance of a clean impact, e.g., metal ball?
Can we view impact plume from Earth?
Feasibility of multiple impacts — cluster bombs?
Ultra-small orbiters at ultra-low altitude?
Seeing in the dark — starlight, lasers, spectra?
Landers and rovers — feasibility and cost issues?
-lagship or low-cost: What is the best strategy?
Relation to other potential missions?
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Lunar Volatiles: Principles.1

e KISS: Look beyond the soon-to-be-funded
missions of NASA and other agencies.

e Leon Alkalai: Develop a scientific vision; if it is
worthy, the missions will follow. Do not be
constrained by cost at the outset.

e Meanwhile, NASA HEO Directorate has a rover
mission, RESOLVE, scheduled for launch in
2016 and targeted for the polar regions



Lunar Volatiles: Principles.2

* Finding macroscopic ice has been the focus of
this workshop. Is this sufficiently scientific and
visionary? Should we include resource
utilization as one of our objectives?



Lunar Volatiles: Principles.3

Finding macroscopic ice has been the focus of
this workshop. Is this sufficiently scientific and
visionary? Should we include resource
utilization as one of our objectives?

Example of something scientific and visionary

“Understand the origin and evolution of water
in the inner solar system”

Our job is to identify the next step and take it



