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Abstract: High-velocity meteoritic impacts on the 

Moon deliver energy and material to the lunar surface 
and exosphere.  At high impact energies the target and 
impactor material can vaporize and ionize to form an 
impact plasma [1, 2].  Electromagnetic fields arise due 
to natural currents within the expanding plasma [2, 5, 
7] and may have a lasting effect on the local eviron-
ment (e.g., through remnant magnetization of the 
heated impact site [2]). 

The present work investigates the late collisionless 
stage of impact plasma expansion [cf. 3, 4] using 1D 
and 2D kinetic simulations [9, 10].  Emphasis is placed 
on characterizing plasma oscillations along the ex-
panding ion front that could radiate a measurable elec-
tromagnetic signature of time-evolving plasma condi-
tions (e.g. Figure 1).  The results are consistent with 
theoretical and experimental evidence for electromag-
netic radiation produced by dust impacts on space-
borne surfaces [e.g., 2, 5-8, and references therein].  
Also, preliminary 2D simulations show that surface 
charging may play a role in shaping the particle veloc-
ity distributions at the surface, which could critically 
affect interpretation of experimental results, e.g. during 
a planned impact mission. 
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Figure 1: 1D simulation of (a) electric field and (b) net 
charge concentration normalized to Te/λDe and n0, re-
spectively, during collisionless expansion of an impact 
plasma slab. The initial plasma-vacuum interface is at 
x=0, t=0, and λDe, ωpe, and Te are the Debye length, 
plasma frequency, and temperature within the interior 
plasma, respectively.  Wavelet power spectra show that 
the fastest oscillations (ω~ωpe) tend to occur within the 
bulk plasma (panel c), while slower oscillations de-
velop along the expansion front (panel d). 
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