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https://www.youtube.com/watch?v=E4yirtvUurA
https://www.youtube.com/watch?v=E4yirtvUurA
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Topics

Content-wise: Protoplanetarydisks
Aproperties
Aevolution

Method-wise: LinearStabilityAnalysis



Assumptions
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Disk evolution

A angularmomentummust be transported
— winds — VISCOSIty

A NavierStokesequationyields

T+ ol [..T | .4+
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A Shakura& Sunyae\(1973)

A LyndenBell &Pringle(1974)
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Viscosity?

A| -prescription |’ | ©Q
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A Molecularcollisions’ *x ©w —
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A ReynoldswumberYQ — —xprm |l p
t highlyturbulent IFthere isaninstability
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Rayleigh criterion &

A non-self-gravitating, non-magnetizeddisk flow
IS linearly stable to axisymmetric perturbations Iif

— —({m

i no turbulence?!
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Magnetorotational Instability &3
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A Chandrasekhar 196Balbus& Hawley1991

A Modified stabllltycondltlon (Q) ) — T

I T
| I |

0.5 |

w2/ QR
o
I

0
Januar y 23, 2018



Dead zones

magnetic surface layer accretion _
wind torque in ambipolar damping ~ €OSMIC
rays?
zone

mid-plane laminar
Hall stress

thermal ionization /
ideal MHD Ohmic damping ambipolar damping

[1]
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Hydrodynamical Instabilities

Gravitational I8

Instability

{ Streamingnstability? J

-

Goldreich
SchubertFricke
Instability
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Convective Overstabllity

A neglectverticalstructure:

i) R di(—) B &
Y v/ m o

C )

A Considethermalrelaxation Y -

1 O 1T locallyisothermallimit
1t O Hb: adiabaticlimit
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Linear Convective Overstability: Klahr and Hubbard 2014, Lyra 2014
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Numerical Simulations

A testnon-linearinstabilities

A PLUTQ@ode(Mignone et al):
| discretization staticor adaptivemesh

I finite volumeor finite differenceapproach
I 1D, 2Dor 3Dsimulations

A showsvortexformation and growth
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Next talk in about 6 monthsé

Thank you
and
stay tuned!
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