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variability of circumplanetary disc
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[ Gressel etal. (2013), predicted by Quillen & Trilling (1998) and Fendt (2003), also cf. Machida et al. (2006)
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revised schematics of protostellar disc
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Motivation: formation of gas-giant planets
Effects of additional microphysics

the fiducial model
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the fiducial model
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the fiducial model

wind solution at r=1.0 au
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the fiducial model

wind solution at r=2.0 au
T T T T T

velocity v [kms™']

=y
2,
N
<
S

o —

E 5

£

-

°

=2

L

~ g

s

3

\,’\. \\
~100 =50 0 50 100 N
1 | L | N
0.5 1.0 15 2.0 T T, s
radius R [au] height z [H]

1 MMSN disc model, NVF with midplane 3,0 = 10°, d/g mass ratio 10~3, XR+CR+FUV

o & =, <) Z[= DaC

2014-08-04 — Non-ideal MHD in PPDs 8/15



height z [au]
s
é .ég;\
g\
£ N
il
g N
;s
I

[ —400 -200 0 200 400
1 L PR L 1 L PR L 1 L PR L 1
0.5 1.0 1.5 2.0
radius R [au]

MMSN disc model, midplane 83,0 = 10°, d/g mass ratio 10~3, XR+CR+FUV + thermal
puffed-up turbulent disc shadows FUV radiation — variability/intermittency of disc wind

o & = =, Z= DA

2014-08-04 — Non-ideal MHD in PPDs



5
Lit

0.2

0.2

0.1

z [au]

0DF-—---------

-0

-0.2

—-0.3

& [T IO

0.2 0.4 0.6 0.8

R [au]

(=)

MMSN disc model, midplane 83,0 = 10°, d/g mass ratio 10~3, XR+CR+FUV + thermal
puffed-up turbulent disc shadows FUV radiation — variability/intermittency of disc wind



stability of current sheets
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Motivati

formation of gas-giant planets
Effects of additional microphysics
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non-axisymmetric evolution

(flaring) MMSN disc with AD+Ohm
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non-axisymmetric evolution

MMSN with Ohmic resistivity alone
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velocity shear-layer at FUV transition — also seen in Bai & Stone (2013)
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— coincidence of FUV transition and wind base, yes or no?!

— need to control tapering of FUV transition?!
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shear-layer instability

T T T
I t= 85.4yr

curl(v),
4_:i—>

height  z [au]

1.2 1.4 1.6 1.8 2.0 2.2
radius R [au]

velocity shear-layer at FUV transition — also seen in Bai & Stone (2013)
most probably distinct from Moll (2012) “clumping” instability

— coincidence of FUV transition and wind base, yes or no?!

— need to control tapering of FUV transition?!

[m] = =




summary of simulation results

Table 2. Summary of simulation results.

» EN Thr" My M Mying Macer

[H] [H] [107¢po] [107pol [107pg]  [1075Moyr™'] - [1075Moyr']
0-b6 — 7.60 £0.45 687+ 144  7.44+095 — 1.47 £0.37 0.14 + 1.53
OA-bS 523+£007 731+017 3.63+£0.19 222+006 9.82+0.08 0.78 £0.01 0.43+0.01
OA-b6 7.22+048  6.94+037 -021+£0.18 0.79+0.06 0.58+0.06 0.36 £0.03 0.08 + 0.02
OA-b7 7.31+070  6.39+0.16 0.07 £0.13 < 0.01 0.22+0.01 0.03 £0.01 0.00 + 0.03
OA-b5-d4 527007 733+018 0.11+030 2.88+0.11 9.88+0.12 0.75 £0.01 0.33+0.04
OA-b5-fir 4.81+£0.03 6.90+0.31 0.26 +0.21 1.78 +£0.02 14.3 £ 0.02 144 +£0.01 0.64 +0.02
OA-b5-flr-nx 478 +£0.03 7.50+0.30 228+9.24 1.87 +£0.04 13.0+0.04 1.31+£0.01 0.64 +0.03
OA-bS5-nx 5.10£0.04 734+013 0.94+929 1.89+0.06 7.84+0.02 0.66 £0.01 0.29+0.03

The vertical position of the base of the wind, zp, and the Alfvén point, za, are found independent on the radial location when measured in local scale
heights, H. The viscous accretion stresses Ty are vertically integrated within |z| < z» — note the different units for Reynolds and Maxwell stresses. The
wind stress, Tog. is inferred at z = +zp. All stresses depend weakly on radius; listed values are at 7 = 3 au.
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