
METEORITE CONSTRAINTS ON THE ACCRETION OF 
PLANETESIMALS AND PROTOPLANETS IN THE 
INNER SOLAR SYSTEM.  N. Haghighipour1 and E. R. D. 
Scott2. 1Institute for Astronomy, E-mail: nader@ifa.hawaii.edu. 
2Hawaii Institute for Geophysics and Planetology, 1,2University 
of Hawaii-Manoa, Honolulu, USA. 

 
Introduction: Being the remnants of the accretion and colli-

sion of ~70 planetesimals in our solar system [1-3], iron meteor-
ites provide the best clues to the initial stage of accretion and 
growth of small bodies in the inner part of our planetary system. 
The parent bodies of iron meteorites were traditionally assumed 
to have formed, differentiated, and subsequently been disrupted 
in the main asteroid belt. Observational evidence, however, is in 
disagreement with this assumption and indicates that differenti-
ated bodies are not currently common in that area. Also, the par-
ent bodies of iron meteorites, which were probably 20 to >500 
km in size [2,3], formed much earlier than the parent bodies of 
ordinary and carbonaceous chondrites [4-6]. In an attempt to 
overcome these difficulties, it has been suggested that the iron 
meteorite parent bodies probably formed inside 2 AU and were 
scattered into the main belt as a result of interactions with proto-
planets and the remaining planetesimals [7].  

The accretion and scattering of planetesimals through interac-
tions with protoplanets must have occurred while the cores of the 
giant planets were growing. The gravitational perturbations of 
these bodies affected the scattering of planetesimals to the aster-
oid belt and their growth to larger objects. To study the effect of 
this perturbation on the efficiency of the delivery of the parent 
bodies of iron meteorites to the asteroid belt, we numerically in-
tegrated the orbits of several hundred protoplanets and more than 
one thousand planetesimals, and studied their collisions, accre-
tion, and scattering while cores of Jupiter and Saturn were grow-
ing. Our simulations indicate that when the masses of the giant 
planets became larger than 50M⊕, the perturbations of these ob-
jects were the dominant effect. At this stage, the outer protoplan-
ets were strongly affected by the giant bodies and become unsta-
ble in a short time. Many of the planetesimals were also ejected 
from the system. The destabilizing effect of giant planets extends 
to large distances from these objects within the asteroid belt leav-
ing the inner part of this region less affected by these bodies. 
Simulations show that in this case, the inner region of the aster-
oid belt (<2.5 AU) is primarily populated by planetesimals that 
were back-scattered from the region between 1.5 AU and 2 AU, 
although some of the innermost planetesimals also contributed. 
The forward scattering of (outer) planetesimals into the asteroid 
belt was insignificant after 10 Myr. We present the results of our 
simulations and discuss their applicability to the early stage of 
planetary growth in the inner solar system. 
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