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Introduction:  The OSIRIS-REx mission has de-

tected particle ejection events resulting in the release 
of cm-sized particles from the surface of asteroid 
(101955) Bennu [1]. While many of these particles 
return to the surface of Bennu, some are able to es-
cape Bennu's gravitational field. This suggests that 
there may be a meteoroid stream of Bennu particles 
following an orbit similar to that of Bennu. These 
particles may pass close enough to Earth’s orbit to 
produce Bennu meteors [2]. 

In line with this suggestion, the OSIRIS-REx mis-
sion has established a collaboration with the Cameras 
for Allsky Meteor Surveillance (CAMS) project [3]. 
The goal is to search the Southern Hemisphere sky for 
evidence of a Bennu meteor shower in September of 
2019 and beyond, during Earth’s annual approach to 
the Orbit of Bennu. In support of this observational 
search, we estimate the expected flux over the entire 
Earth and for an observer on Earth (number of mete-
ors per unit time): we are simulating particle ejection 
and orbit evolution during each annual Bennu orbit 
crossing. 

Data Collection: We simulate Bennu meteoroid 
streams with the use of the REBOUND orbital inte-
grator software [4]. Included in our simulations are 
non-gravitational forces, such as the Yarkovsky Ef-
fect, that produce non-negligible perturbations on 
Bennu's orbit [2].  We will accurately model the or-
bital evolution of Bennu over the interval 1788-2135. 
Accurate propagations outside this interval are pre-
cluded by Earth close approaches. The associated 
meteoroids will allow us to estimate the potential me-
teor flux at the present day and beyond.  

Observational data of Bennu’s particle ejection 
events obtained since December 2018 shows that 
Bennu was active over the entire OSIRIS-REx obser-
vational time range [1]. Following this trend, it is 
likely that these ejection events will persist through-
out Bennu’s entire orbit. The particles we simulate 
will have a range of densities, sizes, and velocities 
constrained by the OSIRIS-REx particle ejection ob-
servations [1]. These parameters will serve as 
endmembers in determining the orbital changes in-
curred between ejection and recapture. Solar radiation 
forces will be included in this study. 

Analysis: The resulting simulations will be devel-
oped to accurately represent the statistical particle 
production rates that we observe, and to appropriately 
distribute the meteoroid streams in the parameter 
space of our study. This will allow us to predict the 
meteor flux that we may see during the annual orbit 
crossing. 

The specific tests we will perform to begin this 
analysis include: 

1) Investigate the timeframe for which ejection 
event particles would fade into the background mete-
oroid population [6]. 

2) Determine significance of ejection direction on 
orbit evolution results. 

3) Observe differences between particles ejected 
during perihelion and aphelion. 

4) Launch endmember particles in the range of 
observed properties to determine the primary influen-
tial parameters. 

5) Perform simulations with and without solar ra-
diation and Poynting-Robertson drag forces to under-
standing the scale of their effect on this timescale. 

The results of these test cases could allow for the 
final simulations to be vastly simplified while retain-
ing realistic conclusions. 

Summary and Implications: We are seeing Ben-
nu’s MOID drop to zero over the coming century. The 
results of this study will allow us to predict how dra-
matically that will affect the future meteor flux at 
Earth [2]. 

This work may have broader implications for de-
termining potential meteor activity from a large num-
ber of other small NEOs, as there is no reason to sup-
pose the ejection phenomenon is unique to Bennu. 
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