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Coherent vorticity and current density simulation of three-
dimensional magnetohydrodynamic turbulence using orthogonal wavelets
KATSUNORI YOSHIMATSU, NAOYA OKAMOTO, YASUHIRO KAWAHARA,
Nagoya University, KAI SCHNEIDER, Aix-Marseille Universite, MARIE FARGE,
Ecole Normale Superieure — A simulation method to track the time evolution of
coherent vorticity and current density, called coherent vorticity and current density
simulation (CVCS), is developed for three-dimensional (3D) incompressible magne-
tohydrodynamic (MHD) turbulence. The vorticity and current density fields are,
respectively, decomposed at each time step into two orthogonal components, the
coherent and incoherent fields, using an orthogonal wavelet representation. Fach of
the coherent fields is reconstructed from the wavelet coefficients whose modulus is
larger than a threshold, while their incoherent counterparts are obtained from the
remaining coefficients. The two threshold values depend on the instantaneous ki-
netic and magnetic enstrophies. In order to compute the flow evolution, one should
retain not only the coherent wavelet coefficients but also their neighbors in wavelet
space, and the set of those additional coefficients is called the safety zone. CVCS
is performed for 3D forced incompressible homogeneous MHD turbulence without
mean magnetic field for a magnetic Prandtl number equal to unity and with 2563
grid points. The quality of CVCS is assessed by comparing the results with a direct
numerical simulation. It is found that CVCS with the safety zone well preserves the
statistical pred
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