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Introduction

» Analytical solutions for radially self-
similar MHD jet

* Ideal-MHD simulations, numerical
resistivity

* Resistive-MHD simulations, two
regimes

» Super-critical solutions

 Stability of solutions, modes of
instability?



Boundary & initial conditions
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* Modified analytical solution
as initial input

* Disk surface as a boundary

 Critical magnetosonic
surfaces for tracking the
flow evolution




Ideal-MHD and low resistivity
simulations
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e Minor changes
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* Very well defined
stationary state for - |
final solution )
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Movies: results for Blandford & Payne
boundary conditions




High resistivity simulations

* Critical diffusivity
* Solution does not reach
stationary state

* “Wing” sweeps quasi-
periodically through the
computational box

 New characteristic
number Rb which,
together with Rm,
describes the influence of
resistivity.




Implications for magnetospheric
accretion mechanism simulations - 1
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o star+disk, disk
included

» stellar dipole magnetic
field

« With lower diffusivity-
reconnection does not
occur-no funnel onto
the star for 0.5 kGauss
stellar field




Implications for magnetospheric
accretion mechanism simulations - 2

M

L

........

0

e

i //{f?f :
f /r’l \\ ff_
AR

€
R/R, T = 400

4 &
R/R, T = 370

| | 1 1 1 1 1
ER- L T VR S s S Y

' ! 1 | 1 1 !
e - L B G T -

0 2 2 3 4 5 & 7 2 ] 1 2 3 4 I5 E 7 8

1 2 3 4 5 ] 7 g

* Cemeljic, Shang & Chiang, 2008,
1n preparation



Summary

 Self-similar analytical solutions
modified and used as initial
condition

* Two regimes of solution
recognised: low and high
resistivity case

» Low resistivity: stationary solution
» Super-critical solution: periodical?

* Prospects: astrophysical
implications?



