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Origin and Evolution of Comet Clouds
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Abstract: The Oort cloud (comet cloud) is a
spherical comet reservoir surrounding a planetary
system. We have investigated the comet cloud
formation that consists of two dynamical stages
of orbital evolution of planetesimals due to (1)
planetary perturbation, and (2) the galactic tide.
We investigated the first stage by using numerical
calculations and obtained the probabilities of the
fates of planetesimals as functions of the orbital
parameters of the planets and planetesimals. We
investigated the second stage by using the secular
perturbation theory and showed the evolution of
the structure of a comet cloud from a
planetesimal disk. We found that (1) massive
planets effectively produce comet cloud candi-
dates by scattering and (2) many planetesimals
with semimajor axes larger than 1,000 AU rise
up their perihelion distances to the outside of the
planetary region and become members of the
Oort cloud in 5 Gyr.
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