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What is the probability for finding planets at an angle i?
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Disk Response for Mp
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Coorbital Resonances
Horseshoe streamline around a planet
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Type 1
wake triggered by a small mass planet in a disk after 100 orbits vs h/r

Friday, September 27, 2013



Type III
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Perturbed Density

Fig. 13.— Schematic of the axisymmetric density perturbation
in arbitrary units as a function of radial distance from the planet
(shown as dot at the origin) in units of disk thickness H . The
solid lines with arrows indicate the velocity perturbation on the
gas caused by tidal torques on the planet. These velocities are
directed away from the orbit of the planet. The dashed lines with
arrows indicate the gas velocity, in the frame of the planet, due to
the assumed inward migration of the planet. Interior to the orbit of
the planet, the velocities due to tides and migration oppose each
other and lead to a pile up of material. Outside the orbit of the
planet, the velocities reinforce each other and lead to a density
drop.

Fig. 14.— Influence of disk viscosity parameter α on the migra-
tion of a planet with mass 10M⊕ in a disk withH/r = 0.035 and
mass ∼ 0.1M" based on 2D simulations. The vertical axis is the
orbital radius in units of the initial orbital radius. The horizontal
axis is the time in units of the initial planet orbital period. For
α = 8× 10−4 the migration follows the Type I rate. At the lower
values, the migration halts due to a feedback effect (see Fig. 13).
Figure based on Li et al, 2008.

Fig. 15.— Orbital radius as a function of time in orbits for 3M⊕

planets embedded in a gaseous disk based on simulations. The
dotted lines plot the migration of planets in a disk without turbu-
lent fluctuations. The solid lines plot the migration of planets in a
disk with turbulent fluctuations due to the MHD turbulence. The
random motions are due to the fluctuating torques. Obtained from
Nelson, 2005.

Fig. 16.— Coorbital streamlines near an inwardly migrating Sat-
urn mass planet Mp = 3 × 10−4Ms located at the origin in the
comoving frame of the planet that orbits a solar mass star. The
inward migration rate is 0.002Ωpa. Angle θ increases to the left.
The heavy streamlines are open and pass by the planet. The light
streamlines are closed and contain trapped material on the leading
side of the planet (streamlines based on Ogilvie & Lubow, 2006).
The trapped material, acquired at earlier time, is retained from re-
gions further from the star. The open streamlines carry ambient
disk material. In contrast to the nonmigrating case in Fig. 2, the
asymmetry and the density differences between the trapped (re-
tained) and open (ambient) gas gives rise to a coorbital torque.
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Lubow & Ida 2010
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