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MHD box



S. Nazarenko,  Dynamos & Turbulence workshop,
NORDITA 19/3/8

Reduced MHD
 Equation for the Fourier transform of the Elsasser

variable:
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Alfven waves. Exact and quasi resonances

 Weak excitations: exact  Stronger: quasi
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Very weak turbulence

 Ignore oscillating contributions

•3D waves are slaved to the purely 2D mode.
•2D component is detached from the 3D waves
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Very weak turbulence

 This is the 2D RMHD equation

•Now find the characteristic timescale:
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Condition or realizability
of the slaved regime
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Wave turbulence description

 Wave kinetic equation of the energy spectrum

Applicability of WT:
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Intermediate intensities

 In this range both assumptions lead to
contradictions:

Conclusion:
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Mesoscopic MHD turbulence
 Put intemediate forcing at low kz’s:
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3 Δpar

3 kperp
-2 < ε < cA
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-2 kpar .
 -> 2D turbulence cascades at a fixed rate. Excess

energy is radiated away as 3D waves.
 -> waves are slaved/passive and wave energy does not

cascade (energy cascade is inverse for passive
scalars).

 -> accumulation of wave energy at low k until δ
reaches the critical value

 -> initiation of  an “avalanche” spill of the 3D wave
energy toward larger k.

 -> value of δ drops below the critical value
 -> repeat the process
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Summary
 Weak weak: dynamics of only modes

who are in exact resonances ->
enslaving to the 2D component.

 Strong weak: quasi-resonances –
classical WT (Galtier et al 2000).

 Intermediate weak: two component
system. Avalanches of wave energy.
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MHD sandpile?

SOHO 2003


