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Mean Field Dynamo Theory

Advantages:

«  Filtering turns an equation with rapidly varying coefficients into ones with
smoothly varying coefficients (easier to solve)

« Filtered egs. are free of the anti-dynamo theorem
Problem:s:
« A given filtering may not be enough to control the fluctuations

* Do the solution of the filtered equations coincide with the filtered solution of
the full equations? ->

-> At small Rm this is ensured as diffusion can control the growth of fields at
small scales
What's going on when Rm is very high? (Rm = 10°)

Do filtered equations mean anything at high Rm?



What is a Large-scale Dynamo! Rm=10°
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Wave component when kx=0
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A possible wave pattern

Phase Diagrams

scale 1/kx => FTx[Bx (x, y,z,t)]= [Akx(y, t) sin(k_z) +B, (y, 1) cos(kzz)] e
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<B,(x,y,z=L/2,time)>,, H, =0.23

=1/0.21~5 . ot

Shear=52=>P=1/v
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Definition of large-scale dynamo effect

The period of the wave component is comparable with those predicted by MFE

The wave component does not have a separate growth rate from the rest of
the magnetic structure.

Both small-scale and large-scale dynamo have the same source: small-scale
turbulence

The wave component can only be unambiguously identified from the rest of the
structures by its phase coherence during the time: all the other parts of the

solution are incoherent in time

It could be better to consider a definition of large-scale dynamo action
that considers the time—scale of evolution of the pattern, rather then
one that relies on spatial scales alone
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Thank you for your time!



