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Introduction:  Asteroids are continually bom-

barded by meteoroids. Each impact typically produces 
orders of magnitude more mass than the primary im-
pactor, such that impacting meteoroids are an efficient 
liberator of asteroidal surface material. Hence, the near-
asteroid ejecta environment provides a rich scientific la-
boratory to study both the impacting meteoroid distribu-
tions and the chemical composition of asteroidal sur-
faces. In this presentation, we discuss the impact ejecta 
environment of asteroids and how it may be used as a 
valuable scientific resource.  

Impact Ejecta Model:  The Lunar Atmosphere and 
Dust Environment Explorer (LADEE) mission [1] has 
dramatically improved our understanding of impact 
ejecta clouds. Onboard, it carried the Lunar Dust Exper-
iment (LDEX), an impact ioniziation dust detector ca-
pable of individually detecting dust grains with radii a 
> 300 nm [2]. LDEX discovered a permanently present, 
asymmetric dust cloud at the Moon [3], sustained pri-
marily by the helion, apex, and anti-helion sporadic me-
teoroid sources, with the apex being the strongest pro-
ducer of ejecta [4].   

To model ejecta clouds near asteroids, we build on 
an existing model for the dust distribution around aster-
oids near 1 AU [5]. To extend this model to different 
heliocentric distances, we must make certain assump-
tions about the sporadic sources. Incorporating the rela-
tive fluxes as a function of heliocentric distance [6], we 
can estimate the structure and relative densities of ejecta 
clouds past 1 AU. Figure 1 shows an example ejecta 
cloud, for a 10 km radius body at 1 and 3 AU. 

While there are subtle changes in the structure of the 
ejecta cloud due to the relative competition between the 
various sporadic meteoroid sources, the overall struc-
ture is very similar. Namely, the ejecta cloud is most 
dense on the apex hemisphere of the asteroid. These 
models can be utilized to predict impact rates for trans-
iting spacecraft.  

Future Measurements: Were a spacecraft to per-
form a near flyby carrying a dust detector with chemical 
composition capability, it could garner critical infor-
mation about the surface makeup of the asteroid without 
ever landing [7]. Dust analyzer instruments capable of 
harvesting this valuable information are now readily 
available [8]. This presentation will discuss potential in-
situ measurements of asteroidal ejecta clouds and how 
they would provide crucial insight into understanding 
the origin and evolution of airless bodies in the solar 
system. 

 

 
Figure 1. Predicted impact ejecta cloud densities for grain 
radii a ≥ 50 nm and asteroid radius R = 10 km 
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