- EXPLORING COLD TRAPPED LUNAR
."VOLATILES
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LUNAR VOLATILES ARE COOL




Polar Volatiles

Water ice trapped at the lunar poles long hypothesised recently o'bserved'

Hydrogen enhanced across the polar regions within around 1m depth
(neutrons — Prospector / LRO)

Cold enough to trap ice at or near the surface (LRO)

Ubiquitous at the surface at least as a moholayer (Chandrayaan)
Confirmed in one locatioh by L-CROSS |
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An enabling resource for exploration?

Water
Oxygen
Propellant

Other volatile chemistry as consumables (e.g.




A Scientific Treasure.
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Solar wind collisions
Lunar interior |
Asteroid and comet impacts

Could help reveal solar system processes and the origins of life s
forming chemistry on Earth




Strategic knowledge gaps and how we find out

What we don’t know
Quantity
Distribution
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Missions to the surface are required

Small robotic precursors can make major advances ahead

of human missions
Prospecting .

Geotechnical properties & environment
Technology demonstration




PROSPECT - Luna-27 s
Cooperating with Russia &X €Sa
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PROSPECT Overview

1) ACCESS

7) ANALYSIS
6) PROCESSING
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5) HANDLING

3) EXTRACTION

2) ACQUISITION
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Estimated T: 120K




PROSPECT Drill (ProSEED) {esa
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Led by SELEX ES




PROSPECT ProSPA chemical lab

SIS
Solid Inlet System

' Reference gas system
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What next?

Introduce mobility
Lunar Volatile Prospector
Regional distribution
In-situ analysis

Lunar Polar Sample Return

Comprehensive analysis in

terrestrial laboratories
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LPSR-RendezVous Mission Elements \
Pre-Phase A/Phase A industrial studies \=

Orbiter-Return
Module

Landing Module

4 )
Capture
Mechanism Earth Return
Vehicle
Earth Return <
Lunar Orbit Capsule
Rendezvous %
Vehicle

Communications
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A Subject of ESA industrial study

kRelay (TBC) y
4 Orbiting )
Sample
Canister
Samplin Lunar
S stgm 9 Ascent <
y Vehicle
Lander
Platform
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20154 °Science definition on-going with a
Science Definition team



Industrial system study initial
requirements
Mobility in partially illuminated region (=50
Mobility in PSR (—1km)
2 year surface lifetime N B
Compatible with Russian lander platform
Direct to Earth and relay enabled communlc ion
Strawman Payload ’
PROSPECT derivative
Neutron spectrometer
Gamma ray spectrometer l
Ground penetrating radar —
IR spectrometer under con&de#at;orl
VP #
LUCID technology_ac;(wt = ‘
Use of Rover Autonomy testibed =
Investigating situational avgeness aan operatlons |
approaches in LVP mission scenario
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