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Introduction: The International Space Explora-
tion Coordination Group (ISECG) identifies one of
the first exploration steps as in-situ investigations of
the Moon. Europe is developing payload concepts for
drilling and sample analysis on static landers, and
contributions to a 250kg rover as well as for sample
return. The complexity and cost of such missions
means that they are low cadence and require exten-
sive international partnerships at agency level.

Within this context, there is opportunity for small-
er, agile landed elements both to directly address Lu-
nar Exploration Analysis Group (LEAG) recommen-
dations and to support and de-risk larger missions by
providing reconnaissance measurements at future
landing sites, including local ground-truthing of wide-
scale orbital observations.

The LUnar Volatiles Mobile Instrumentation
(LUVMI) provides a smart, low mass, innovative,
modular mobile payload comprising surface and sub-
surface sensing with an in-situ sampling technology
capable of depth-resolved extraction of volatiles,
combined with a volatiles analyser (mass spectrome-
ter) capable of identifying the chemical composition
of the most important volatiles. The sampling and
analysis system is optimized to maximize sample
transfer efficiency and minimize sample handling and
potential alteration, and to enable areal and sub-
surface coverage for modest mass. This will allow
LUVMI to: traverse the lunar surface prospecting for
volatiles; sample sub-surface up to a depth of 10 cm
(with a goal of 20 cm); extract water and other loose-
ly bound volatiles; identify the chemical species ex-
tracted; access and sample permanently shadowed
regions (PSR).

By building on national, EC and ESA funded re-
search and developments, this project will develop to
TRL6 instruments that together form a smart modular
mobile payload that could be flight ready in 2020.

The LUVMI prototype is currently being built.
The sampling instrument will be tested in a highly
representative environment including thermal, vacu-
um and regolith simulant and the integrated payload
demonstrated in a representative environment.



