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Multi-dimensional wave-number spectra of solar wind MHD turbulence with the finite
cross-helicity: A phenomenology
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Although the magnetohydrodynamic (MHD) turbulence in the solar wind has been extensively discussed for several decade
from the observational and theoretical points of view, the consensus of the community on the statistical law has not been achieve
yet. One of the significant alienated points between observational and theoretical studies is the existence of the finite cross h
licity in the solar wind, which is not consistent with the well-known standard phenomenology of the MHD turbulence (Goldre-
ich+Sridhar, ApJ, 1995; Boldyrev, PRL, 2006). While some authors proposed the several models including the finite cross helicity
(e.g., Chandran, ApJ, 2008; Podesta, POP, 2011), those models are also not consistent. On the other hand, Narita (AnGeo, 20
recently proposed the multi-dimensional wave-number model, which agrees with the past phenomenology (Goldreich+Sridhal
ApJ, 1995) through the integration. The important advantage of the multi-dimensional model is that it expresses each wav
number mode of the anti-sunward/sunward propagating waves clearly, which should be parameterized in the one-dimension
perpendicular wave number spectrum using the cross-helicity. In this presentation, we demonstrate that the phenomenolog
including the finite cross-helicity can be obtained as a natural extension of Narita’s model. We also discuss the influence of th
cut-off scale of the wave-number spectra, which can make the pseudo-breaking point in the one-dimensional spectrum.
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