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Introduction:  Asteroid families present a power-

ful tool for understanding the collisional and evolu-
tionary history of the small bodies of the Solar system.  
Families formed through collisional disruption of a 
parent body, and have evolved under gravitational and 
non-gravitational forces to their present-day orbits.  
Previous work has used numerical simulations to re-
produce the distribution of families, but until recently 
physical properties were not known for more than a 
handful of objects.  By applying newly available diam-
eter and albedo information from the Wide-field Infra-
red Survey Explorer (WISE) telescope, we can im-
prove determined ages and extend this work to new 
families. 

The WISE data:  We draw our physical properties 
for asteroid family members from the 
WISE/NEOWISE dataset [1].  By modeling their 
thermal emission, the NEOWISE team produced pre-
liminary diameters and albedos for ~130,000 Main 
Belt asteroids, including ~33,000 objects identified as 
members of collisional families [2].  This unprecedent-
ed data allows us to remove the uncertainty in previous 
models, which were required to convert absolute mag-
nitude to diameter using an assumed albedo, and thus 
better model the expected drift of the family members. 

Orbital evolution of asteroids:  Using a numerical 
integration code modified to account for gravitational 
evolution, non-gravitational thermal effects such and 
Yarkovsky and YORP, and collisional reorientation of 
asteroids [3], we allow a simulated family of objects 
generated by a breakup event to evolve over timescales 
from a few million to a few billion years.  By testing 
all assumed parameters over their expected range and 
the changes in evolution that result from these varia-
tions, we quantify the uncertainty in our model when 
comparing it to observed data.  

Ages as a constraint on the history of the Solar 
system:  By comparing the change in semimajor axis 
of the test population with the current observed orbital 
element distribution of the family we find the time 
post-breakup that most closely matches the observed 
distribution, and thus the probable age of the family.  
We use these ages to order the family breakups in rela-
tion to each other and place them in the context of 
events happening in rest of the Solar system, to form a 
timeline of the formation and evolution of various So-
lar system populations. 
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