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Abstract:  As an astronaut or roving vehicle moves 

along the lunar surface, electric charge will build up. This 
charge collected by the roving object will have a dissipative 
path to either the surface or the ambient plasma, depending 
upon which path is most conductive. At the lunar terminator 
region and into nightside regions, the surface is very cold 
and becomes a very poor conductor, leaving the plasma as 
the dominant remediating current for dissipation. However, 
within lunar craters, even plasma currents become substan-
tially reduced which then greatly increases electric dissipa-
tion times [1-3]. This work will involve the advancement of 
the astronaut/rover charging equivalent circuit model shown 
in the figure below. The objective is to incorporate a new 
tribo-electric generator model (i.e., foot or wheel roving thru 
lunar regolith) as the charging source in this circuit. The 
dynamical current balance equations for the object [3] will 
then be solved including this new source term and incorpo-
rating loss/dissipation terms associated with the plasma. We 
hope to gain a fundamental understanding of an object’s 
electrical interaction with the charged surface and surround-
ing environmental plasma and identify electrostatically chal-
lenging regions like those within polar craters. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Current Progress:  So far, a model has been set up 
to solve the dynamical current balance equations for an 
astronaut roving on the lunar surface. With this model, 
as a first step we were able to reproduce the dissipation 
times presented in [1], as well as project the dissipation 

times associated with other locations within a lunar 
crater. It is observed that the astronaut will charge very 
quickly within polar craters where dissipative plasma 
currents are reduced.  
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Astronaut charging equivalent circuit 
model (Farrell et al. 2008) 
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