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Abstract. Dust grains may exist on and around asteroids. Colwell et al. (2005)
1
 proposed 

a numerical model to describe the motion of dust grains launched from the surface of 

Eros and succeeded to explain the origin of a pond structure
2
. By eliminating 

inconsistency in their assumptions, we improve the model to simulate vertical motion of 

dust grains within a thin electron sheath formed above Eros and other smaller asteroids. 

For the case of Eros, we have found that the electric field above the surface is weaker, 

and thus the critical grain size, which librate above Eros supported by electric repulsion 

from the surface, is smaller than previously estimated. In spite of the smaller critical size, 

a 0.2 micron-meter-sized grain is able to levitate for a long time and finally form a 

characteristic structure such as a pond. 

We also apply the improved model to sub-km-sized S-type asteroid Itokawa. Japanese 

Hayabusa mission revealed that Itokawa is covered with boulders and cobbles
3,4

, and that 

powdery material is apparently lack on the surface
4,5

. However, dust grains of sizes up to 

180 m are found from sample catchers despite the fact that Hayabusa failed to fire 

projectiles for use in sample collection. The mechanism by which dust grains had come 

into dust catchers is not clearly identified yet
3,6

, but photoelectric dust levitation
1,7

 is 

thought to be one of plausible mechanisms
5,6

. Our numerical results show that a dust 

grain as large as 6 m escapes from the gravity of Itokawa by support of electric 

repulsion, which suggest dust grains finer than 6 m are lost into space and that dust 

grains larger than 15 m follow a ballistic flight. Thus, we conclude that photoelectric 

dust levitation mechanism alone cannot explain the size distribution of Hayabusa dust 

grains. 
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