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AB: The tendency of alignment between velocity and magnetic field
fluctuations in MHD turbulence has been a subject of great interest
theoretically [Grappin et al. 1983, Matthaeus et al. 1983, Pouquet et al.
1988] as well as observationally over many years. There has been recent
theoretical interest in the effect of scale-dependent alignment of velocity
and magnetic fluctuations in 3D anisotropic MHD turbulence with a large-
scale magnetic field [Boldyrev 2005, 2006]. This theory predicts that the
angle θ between the velocity and magnetic fluctuation vectors has a scaling
of θ ∝ λ1/4, where λ is the spatial scale of the fluctuations. There have also
been simulations on 3D forced MHD turbulence that supports this
prediction [Mason et al. 2006, 2007]. In this paper, we demonstrate that
the feature of scale-dependent alignment and the scaling of θ ∝ λ1/4 also
occurs in 2D within a range of time interval and spatial scales, despite the
fact that Boldyrev’s phenomenological theory appears to rely on physical
mechanisms operative in fully 3D turbulence in the presence of a strong
external field. High-resolution pseudo-spectral simulations and scaling
analysis, based on pseudo-Alfven waves in 2D, will be presented. These
findings suggests that the phenomenon of scale-dependent alignment may
be a more universal feature of MHD turbulence than has been thought
recently, independent of dimensionality, whether the turbulence is balanced
or imbalanced. Implications for solar wind turbulence observations will be
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be a more universal feature of MHD turbulence than has been thought
recently, independent of dimensionality, whether the turbulence is balanced
or imbalanced. Implications for solar wind turbulence observations will be
discussed. This work is supported by DOE and NASA. 
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