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Abstract:  There is a population of about a thou-

sand asteroids evolving in the exterior 1:2 resonance 
with Mars [1]. We have found approximately 400 as-
teroids performing librations around the asymmetric 
libration centers and about 700 in horseshoe trajecto-
ries. Perturbations generated by Jupiter and the time 
evolution of Mars’ eccentricity generate a complex 
dynamical behavior. 

 
The Population:  Looking at the distribution of the 

asteroid’s semimajor axes it is possible to distinguish a 
concentration at  a=2.419 AU. It was probed recently 
the concentration is generated by a numerous popula-
tion of asteroids in the resonance 1:2 with Mars [1] 
and the analysis of the critical angle shows librations 
with a libration center depending on asteroid´s eccen-
tricity as expected for an exterior resonance of the type 
1:N [2]. This is the first numerous population of aster-
oids dynamically linked to a terrestrial planet. 

 
The Dynamics: A numerical integration for 

10.000 years allow us to define the present status of 
the population as presented in the figure below. The 
long term evolution of this population is generated by 
a complex mechanism due to a secular perturbation by 
Jupiter and a variable second forced mode generated 
by the time-depending eccentricity of Mars. Due to 
this mechanism is frequent the transformation of libra-
tions in horseshoes and conversely but in the long term 
evolution the number of asteroids performing libra-
tions is linked to the eccentricity of Mars. At time-
scales of some hundred million years it is possible to 
appreciate a decay in the number of asteroids evolving 
in the resonance. 

 
Mean lifetime:  Numerical integrations show that 

the asteroids remain linked to the resonance over 10^8 
to 10^9 years. 
 

The Origin: We do not have an answer yet but it is 
possible that some mechanism like Yarkovsky [3] ef-
fect could have some relevance. 
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