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The Open University Space Instrument Group

ÅLaboratory analysis of meteorites  
ÅDevelopment of spaceflight instruments
ÅMass spectrometry development
ÅGas handling systems

ÅValves and gas storage

ÅGas detection / characterisation
ÅNano technology

ÅCarbon Nano Tube fabrication / science



The Moon - Scientific Rational for volatiles 

After the Apollo and Luna era the moon:

ΨŜǎǎŜƴǘƛŀƭƭȅ ǿŀǘŜǊƭŜǎǎ ǇƭŀƴŜǘΩ1

1 - The Lunar Sourcebook (Heikenet al. 1991) 



Water, water everywhere?

ÅCold traps are areas in which the surface temperature is so 
low, that sublimation rates become negligible. 

ÅFor water ice, the surface sublimation rate drops below 1 
kg/m2 per billion years at temperatures below 100 K. 

ÅSurface temperatures around and below 100 K can be found 
in permanently shadowed regions (PSR), which due to the low 
obliquity of the moons orbit of 1°онΩΣ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ƭŀǊƎŜ 
numbers near the lunar poles



Early indications of Lunar water

ÅTwo missions in the 1990s (Clementine and Lunar Prospector)

ÅLƴŘƛŎŀǘƛƻƴǎ ǘƘŀǘ ǘƘŜǊŜ ΨƳŀȅΩ ōŜ ŘŜǇƻǎƛǘǎ ƻŦ ǿŀǘŜǊ ƛŎŜ ŀǘ ǘƘŜ ǇƻƭŜǎ 

Å Neutron spectrometer
Å Elevated Hydrogen at 

poles
Å Not what hydrogen is
Å Water?

To Earth



LCROSS & LRO

Å So far the only direct observation of lunar water was performed during the 
LCROSS experiment, when the ejecta plume of an impactor in the Cabeus
Crater of the lunar south pole was observed and a water content of 5.6 +/-
2.9 % was detected

Surface temperature map of the lunar south pole obtained from 
data of the NASA Lunar Reconnaissance Orbiter (LRO)



Why bother looking for water?

Å Astronauts living on the Moon 
will need water
ï Take it with them

ï Use water already there

Å ISRU ςliving off the land
ï Make long term habitability possible

Å How much water?
ï More than 12 500 km2 of PSRs on the 

moon

ï If top 1 meter contains 5% water 
there could be 2.0 x 1012 litres of 
water on the moon

ï Real potential for water mining of 
ISRU in the near future



The Moon: The European Space Agency

Å The European Space Agency has named the moon as the next destination 
for its human space exploration efforts beyond Low Earth Orbit

Å ESA seeks to develop technologies that can enable human presence on 
the lunar surface, both from a technical and from an economic 
perspective.

Å Substantial cost reductions could be achieved, if locally available resources 
were used, and earth to moon transportation costs were kept to a 
minimum.

Å Perhaps the most interesting potential resource found on the lunar 
surface could be lunar volatiles

The need for ground truth measurements!



European Space Agency - Lunar instruments

PROSPECT -The Package for Resource Observation and in-Situ Prospecting for 
Exploration, Commercial exploitation and Transportation

The PROSPECT Sample Processing and 
Analysis package (ProSPA) 
Å Russian Luna-27 mission
Å Polar region in 2022
Å Static lander
Å Drill to sample sub-surface



The contamination issue? 


