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Figure 2 The evolution of Semi-major axis and mass on Saturn core.
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Figure 3 (Color online) For four different models, the configurations

of survived planetary embryos in the a-e plane at 100,000 and 2,000,000

years respectively.
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Figure 4 (Color online) In standard model 2, the configuration of survived embryos in the a-e plane (a), the evolution of Semi-major axis and mass on

Saturn core (b) and three biggest survived embryos (c).
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On the formation of Saturn’s core: the effect of
mean-motion resonances with Jupiter and type I migration
of embryos
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The rapid formation of Saturn’s core after the assembly of Jupiter in the solar nebula is studied using three-dimensional
N-body simulations. Mutual gravitational interaction among the Sun, Jupiter and embryos are considered. We also take
into account type I migration, orbital eccentricity and inclination damping of the embryos due to tidal interaction with a gas
disk. Numerical simulations show that the mean-motion resonances with Jupiter and type I migration of embryos greatly
increase the collisional accretion rate between them, while gravitational perturbations of Jupiter prevent bigger embryos
from rapidly migrating to the Sun. Ultimately, an embryo like the Saturn’s core can form at a position that is always closely
in 3:2 mean-motion resonances with Jupiter (outside the snow line) in two million years.
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