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Abstract:  The Moon is often considered a dead, 

stagnant body. However, the space environment includ-
ing solar radiation, solar wind, and micro-meteoroid 
impacts provides a source of energy to the lunar sur-
face that activates this interface possibly in a very 
energetic way. In response to these drivers, the lunar 
surface emits neutral atoms and ions that from an ex-
tended exosphere and exo-ionosphere, it becomes 
charged to levitate and possibly loft dust, and creates a 
trailing lunar plasma wake. In essence, the Moon per-
colates with activity due to the inflow of solar energy 
and matter to the surface.   

The processes identified to date that create neutral 
gas emission in this environment are sputtering, photon 
& thermal desorption, and impact vaporization. These 
processes are generally considered relatively low ener-
gy release mechanisms. While one might consider im-
pact vaporization highly energetic it is, in fact, also 
considered a low energy process in releasing volatile 
species like sodium1.  

 As we discuss herein, there is now a mounting 
body of evidence to suggest the atomic processes at the 
surface are far more energetic than anticipated – espe-
cially for volatile species. These new energetic 
processes have not been clearly identified, but their 
presence is felt (or detected) in the form of the hot co-
ma sodium released at a temperature of ~1200K2, new-
ly-found ion control of the sodium release process1, 
and possibly the new detection of surface water and 
OH3,4,5. In this presentation, this evidence is laid out 
and placed in context with the recent observations of 
lunar surface water from both the M-cubed instrument 
and LCROSS.  

While the evidence may be considered circumstan-
tial in nature, it points to a lunar surface that is far 
more energetic – possibly far more exothermic – than 
previously thought. In drawing analogies to other 
‘near-airless’ bodies, we suggest that they too might 
have ongoing surface reactive chemistry making such 
bodies potential warm-bed (or even hot-beds) of new 
activity due to the plasma/surface interaction. Finally, 
we conclude that while regions like cold polar craters 
have environments where atoms remain in a dormant 
state, the lunar low and mid-latitudes regions may have 
ongoing active chemistry as these surfaces interact with 
the space environment. The chemical dichotomy may 
be extreme between exposed and insulated lunar re-
gions. Finally, we want to address ways to obtain fur-

ther proof of this activity with both orbital and landed 
platforms.  
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