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Introduction:  
The surface of airless bodies is a direct manifesta-

tion of space weathering processes. Understanding the 
surface characteristics has broad implications ranging 
from the study of the airless bodies evolution to the 
associated science and exploration activities. It was 
thought that regolith is a common surface component 
of airless bodies, and it plays a key role in determin-
ing the thermal, optical, and structural properties of 
their observable surface [1]. However, in contrast to 
previous results from the Apollo, NEAR Shoemaker, 
and other missions, recent observations of asteroids 
Itokawa, Ryugu, and Bennu revealed that the regolith 
(especially the submillimeter component) can be 
largely depleted on asteroids [2,3,4,5].  
 

In this work, we utilize recent space and laborato-
ry results to model the regolith budget of asteroids in 
the inner solar system environment. We consider me-
teorite impacts [6], thermal fatigue fragmentation [7], 
and electrostatic lofting [8] as the major processes 
that determine the regolith budget. Our preliminary 
results explain the (non-)presence of regolith on as-
teroids visited so far and could be helpful to inform 
future scientific studies and exploration activities re-
garding the regolith environment of asteroids. 
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