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Magnetic Diffusion
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e Three diffusion mechanisms

Which one dominates?

« Can the magnetic field couple to matter?

* Impact on the thermal and dynamical structure, evolution and observational signatures
of disks

e.g. Wardle (2007)
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Accretion-outflow correlation

Cabrit 2007 .
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Jet launch mechanisms

(a) Extended disc-wind: 1o>> 1 (b) X-wind: >rj (c) Stellar wind

Ferreira et al (2006)
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JED: Jet-Emitting Disk
SAD: Standard Accretion Disk

Combet & Ferreira 2008
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Radially-localised wind-driving disk solutions
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Outflow criteria - Hall diffusion

na/no Ha, Parameter constraints
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Hall and Ohm limits: Kdnigl, Salmeron & Wardle (2010); AD limit: Wardle & Konigl (1993) 8
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Hall diffusion and wind properties
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Weak-field solutions
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Australian
> National
3 University

-40

0.10

< 000 b K
- &5
Y
3
-0.0 140

- 2‘
-0.10 180

-

- quasi-hydrostatic zone

Cl P B | S

0.80 0.85 0.90

Nolan et al (in progress)

11



Australian
National

%3y University

Ejection-accretion ratio

Cabrit 2007
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Magnetic diffusivity and heating
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Vertical temperature profile

Wind solutions

R=1AU, ¥=900gcm 2, ay=0.8, ¢ =10.09
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Vertical temperature profile

Wind solutions
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Wind-driving disks versus viscous disks
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Wind-driving versus viscous disks

6000 le-10
5000 | 1 le-11 | ]
; ." .': Q\‘\ ©
— 4000 f ] 3
0 i i g le-12 f 1
3 3000 | { wind-gas-—-- t B
© { wind-dust— i °
h { visc-gas— H = le-13 ]
2 5000 I i visc-dust— f i e e )
8 H — wind —
B
1000 | le-14 viscous-- g
0 le-15
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 2.24 2.28 2.32 2.36 2.4 2.44 2.48
z [AU] lambda [mic]
5500 \ ‘ le-11
No X-rays
5000 F 1
4500 | ' -
N 4000 F ] ) le-12 ]
3500 | { wind-gas— I 3
o { wind-dust— | %
3 3000 r { visc-gas—- H . 5 le-13
{  visc-dust— - E
S 2500 | / 1 o
8. 2000 | . o wind —
: : 8
8 1500 | 1 le-14 viscous—- E
1000 F I .
0 Il Il Il Il Il Il le_15 | | | | |
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 2.24 2.28 2.32 2.36 2.4 2.44 2.48
z [AU] lambda [mic]

J. Budaj et al (in progress) 18



Australian

» National
3 University

DG Tau - Approaching outflow

Line intensity (10™"° erg cm™2 s™! arcsec™?) Denrojected distance from DG Tau (AU)
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Asymptotic poloidal jet velocity vs launch
radius
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Velocity differences across the jet ridgeline

Deprojected distance from DG Tau (AU)
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Average velocity difference across the jet ridge line is 0.0 + 6.8 km s, corresponding to vo = 0.0 £ 6.8 km s,
after correction for the jet inclination.

White et al. MNRAS (2014a) 21
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Summary & Conclusions

* Wind-driving protostellar disc models with stratified vertical ionisation and diffusivity
structure

« Parameter constraints for physically-viable wind solutions to exist.

« In Hall diffusivity dominated discs the viability and the properties of the solutions are
dependent on the magnetic field polarity

« Extent of wind launch region as a function of the surface density profile, field strength
and accretion rate onto the source

*  Viscous versus wind-driving disks
« Impact of internal heating on the thermal structure and predicted spectrum of disks
« Observations of the DG Tau jet with NIFS and links to properties at the launch point
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