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Local Simulation around Protoplanet
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m Basic equations ( Resistive MHD eq.)
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m Boundary Condition
-X- fixed boundary
-y- periodic boundary

-Z- fixed boundary
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B Size

(X, V, z) = (12h, 12h, 6h)

X: radial direction
y: azimuthal direction
z: vertical direction
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%d)ﬁﬁ% : gﬁﬁzf,z_ (Machida et al. 2006)

Outflow driven by the proto planet
embedded in the protoplanetary disk

Magnetic field lines

B=1, Ideal MHD, MRI stable




Without B vs. With B

Gas-planet and satellite formation in the unmagnetized or magnetized disk

Model No B Model Low-B Model High-p Model
MRI No No Yes
Structure Spiral Spiral Turbulence
Outflow No Yes ?7?7?
Gap Deep Deep More deep
Mp/(Mp/dt)*? ~10% yr ~10° yr ~100yr?
Satellite disk Large Compact Compact
(acquisition process) (shearing motion) (transfer by outflow) (turbulent flow)
B in satellite disk No Strong Strong

*1: Mp/(Mp/dt) is the growth timescale of the protoplanet

(gas accretion timescale of the protoplanet)
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