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Introduction: Electrostatic dust lofting is a mecha-

nism which occurs on airless planetary bodies, where 
small dust particles become lofted off the surface due to 
exposure to the solar wind and/or ultraviolet radiation. 
Recent experiments have developed and experimentally 
verified a patched charge model, which demonstrates 
how negative charge accumulates in microcavities, and 
the mutual repulsive force causes dust to become trans-
ported or mobilized. Though our understanding of this 
process has increased substantially since it was first 
postulated as a mechanism behind the Lunar Horizon 
Glow, the presence of magnetic fields has been ob-
served to drastically alter the dynamics of individual 
dust particles as well as the surface morphology ex-
pected from dust lofting. The mechanisms behind this 
process are not well understood and are important for 
assessing the role of electrostatic dust lofting in areas 
with variations in the local magnetic field, such as the 
so-called lunar swirls on the Moon. In this paper, we 
present the results of laboratory observations which 
demonstrate how electrostatic dust lofting changes un-
der various magnetic field characterizations. We 
demonstrate that the presence of magnetic fields de-
creases the overall level of activity resulting from elec-
trostatic effects, and that the extent of the decrease de-
pends on the orientation of the magnetic field. Though 
this work is still in progress, we describe a working the-
ory which postulates that the mobility of secondary 
electrons correlates with the level of activity. These re-
sults are critical to fully understand the effects of elec-
trostatic dust lofting in any environment.  


