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Abstract. Smooth deposits, termed ponds observed in the craters on asteroid Eros have 
been suggested to be formed by dust that is electrostatically transported to the bottom of 
the craters and retained therein1. Farrell et al2 theoretically studied electrical environment 
within craters at lunar poles and possible dust loft-off the crater surface. We present 
laboratory experiments on crater electrical environment and a dust transport process on a 
cratered surface. First, we show the electric potential distribution within a crater in 
plasma as a function of the ratio of the size of the crater to the characteristic plasma 
shielding distance. When the radius of the crater is much larger than the Debye length, 
the plasma expands into the crater. In the opposite case, the plasma remains excluded 
from the crater, leading to an electric field free region within the crater where dust is 
likely to stay trapped. Next, we show experimental results on dust transport on a cratered 
surface in plasma with an electron beam3. An electron impact/shadow boundary will be 
formed on the crater surface when beam-like electrons are incident upon the crater at an 
angle. For example, this can occur when the Moon enters the Earth’s plasma sheet where 
high-energy electron fluxes exist. This results in differential charging and the formation 
of intense localized electric fields. In the laboratory, we used electron fluxes with 
energies up to 90 eV to bombard an insulating half-pipe. An angle of incidence was 
chosen so that the impact occurred only on the far-side of the slope and left the bottom 
and the nearside slope in electron shadow. Dust particles on the beam-illuminated slope 
moved down along the surface toward the bottom of the half-pipe and hopped to the 
bottom as well, while particles on the shadowed slope remained at rest.  
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