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Orthonormal divergence-free wavelet analysis is applied to the energy transfer process in
Hall-MHD turbulence. The incompressible Hall-MHD equations are given by
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where u is the bulk velocity field and satisfies V - u = 0, b is the magnetic field, 7 :=V x b
is the current density field, P is the total pressure, v is the kinematic viscosity, n is the
resistivity, and e is the parameter for relative strength of the Hall term. The velocity field
and the magnetic field are expanded into the orthonormal divergence-free wavelet modes[1]:
f(Z,t) = ijefa(t)wjefa(f)7 where f stands for w or n and j, €, [, o are the indices for
spatial scale, anisotropy in the wavenumber space, position of wavelet, and helicity of wavelet,
respectively. We analysed scale-to-scale wavelet energy transfers gievn by
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where f;(Z,t) = > 7, [;d, (1), (Z). Effect of the Hall terms to the redistribution of mag-
netic energy between scales is discussed.
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