Regenerative water sources on the Moon
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More and more observational evidence supports the existence of water (H2O) on the Moon.
Recent studies found up to 2000 ppm water in the impact glass beads extracted from the
Chang’e-5 mission returned lunar soils.! However, the sources and chemical and/or physical
processes responsible for the production of the lunar water are not fully unveiled.

We provide evidence via laboratory simulation experiments that water can be generated and
liberated through thermal shocks induced by micrometeorite impacts on solar-wind proton
saturated anhydrous silicates (Figure 1).2 For airless bodies containing organics and
phyllosilicates, non-reactive electrons coupled with intense thermal shock could generate water
by low-temperature oxidation of organics and mineral dehydration without proton irradiation.?

F IR SOPRIAON | (Y R a il
Figure 1. Secondary electron images of deuterium ion implanted and infrared laser processed

anhydrous olivine grains. The samples simulate the lunar soil processed by micrometeorite
impacts and solar wind proton implantation.
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