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Alignment in Driven MHD turbulence
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1. Measurealignment angle
2. Measurefield-perpendicular spectrum

3. lllustrate consistency with the exact scaling relationsin MHD
turbulence (analogous to Kolmogorov’s 4/5-law)




Computation details

Tu+UuNu=-Np+j” B+nN? +f
1.8=K"(u"B)+hN?B
Nxu=0, NxB=0




1. Angular Alignment
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Regions of Alignment
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2. Energy Spectrum

« Our moder ate spatial resolution makes identification of the scaling law for the
ener gy spectrum difficult
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3. Exact relations (K olmogorov’ s 4/5-law)

* Hydrodynamic turbulence <dvf ( )> = _ger ® E[K)pk®?,
where dv, (r)° [v(x+r)-v(x)}r

e |sotropic MHD turbulence (Politano & Pouquet, 1998) 6z* = dv +8b
<dz (le )z>-——e r d <dz (le )Q>-——e r
 For a strong guiding field

<dz; (:lz*)g>= -2e'r. d <dz[ @z‘7>= -2e7r,

~> inconsistent with E(k. ) k¥? 2

» Check the theory of angular alignment through exact relations; theory

predicts <dz[ 62+7> - rdV? .
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3. Exact relations
- Consider dv aligned with +db and the prediction <dz|: (jz+)> M ~1 =
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3. Exact relations

<‘dZE‘62+7> and <‘d2: (]IZ)Z> (expect ~(Q
(e)) (e ))
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 ‘Exact’ relations provide an important analytic verification of dynamic
alignment in MHD turbulence




Conclusions

* Good agreement between numerical resultsand theory: Magnetic and velocity field
fluctuations become dynamically aligned

aEddiesarethree-dimensionally anisotropic: ribbon-like dissipative

structuresrather than filaments
-3/2

aPerpendicular energy spectrum E(k)u K

» Theory is consistent with the exact Politano & Pouquet relations
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