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Giant planet formation.

® Runaway growth of giant planet
evacuates gas from the
protoplanetary disk, opening a
gap around the planet

® Accretion flow forms and passes

through a circumplanetary disk il
, , ' ! to star ch
ringing the protoplanet :
® Protoplanet growth requires an
accretion mechanism in the

circumplanetary disk
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Magnetic fields and accretion

Magnetic forces are likely required to drive accretion

Magnetorotational  Sufficient ionisation is required to
Instability (MRI) transmits magnetic forces
turbulent or toroidal accretion

Vertical field
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wound up by keplerian rotation




Non-ideal MHD

Neutral collisions inhibit the necessary interaction
between the magnetic field and gas.
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Gap-crossing model so far
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Gap-crossing model so far




Magnetic fields in gap crossing

Aim: identify magnetic structure and accretion
mechanisms In gap and cirumplanetary disk

We use a snapshot of flow in a o star o]
hydrodynamic gap simulation. A
:
We post-calculate detailed maps e §ao
s

of the Ionisation, field strength &
seometry, magnetic forces, &
strength of non-ideal effects ...
cheaply

.

Column Density




Disks and gap model

® Disk model: Tanigawa et al (2012) 3D
nydrodynamic simulation rescaled to the MMSN for a
Jovian-like protoplanet.

® |onisation sources/sinks:  X-rays, cCOsmic rays,
radioactive decay, charge capture by grains (fg=10™).

® Magnetic field: Flux conserved vertical field, with
addrtional toroidal and MRI fields according to
coupling.
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Non-ideal effects
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Field Geometry
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MRI susceptibility
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~ Implications
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® [ield is dragged In with gas and geometry Is
- complex

® Magnetic fields (large-scale or turbulent) may
drive accretion in circumplanatary disk
depending on global field orientation -
bimodal outcome!?

® Non-ideal effects are considerable and each
must be included. Improved Hall simulations
are needed,




