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AVS. B

 Magnetic vector potential 4
« V-B=0Is guaranteed.
* One second derivative.
 Magnetic tield B

 V-B =0 Is not guaranteed.

e Two first derivatives.



V-B=0

Diffusion method: &B = ﬂDVV'B (Dedner et al. 2002)
Projection method: kB = 0 (Brackbill & Barnes 1980)

 Requires Fourier transtforms.

Divergence-free interpolation wienaiy 2011)

* Requires divergence-free basis.

Face-centered constraint transport (cvans & Hawley 1988)

* Requires staggered grid and interpolation.



Cell-centerea
Constraint Transport

e Thisisnotmy/anew idea!

e Maron, Oishi, & Mac Low (2008
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A formulation B formulation



Induction Equation and V-B =0
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Cylindrical Coordinates
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Cylindrical Coordinates
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Cylindrical Coordinates
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Ideal Alfvén Waves
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Damped Alfvén Waves

Explicit algorithm
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Ideal Alfvén Waves

Non-equidistant grid
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Damped Alfvén Waves

Non-equidistant grid, explicit algorithm
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Top-hat Altvén Wave

A form
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Top-hat Altvén Wave
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Top-hat Altvén Wave

B form
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Top-hat Altvén Wave

B form
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Status
[&55 =V X (U X B — ,u(mj— uongv4j), J

« Background uniform field Bex

zﬁxé/uoj

e Resistivity
e Constant, shock, vertically varying
« With Ohmic heating
o Hyper-resistivity
o Shear

e Cannot use advection by interpolation



