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Abstract

An attractor of the dissipative structures for magnetic fields in the magnetohydrodynamic
(MHD) plasmas is studied with use of an eigenfunction spectrum analysis associated with
the dissipative dynamical operator [Phys. Rev. E49, 5546 (1994) ]. Using the eigenfunction
spectrum analysis, it is shown that there appear spectrum transfers towards both the higher
and the lower eigenmodes, ie. the normal and the inverse energy cascades, during the self-
organization process in the three-demensional MHD simulations. Two basic processes of
“energy transfer” and “selective dissipation” among “components of eigenmodes” are shown
to lead to the final coherent structure with the lowest eigenmode of the dissipative operator.
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Fig. 1 Typical time evolution of three-dimentional display of the contours of the toroidal

magnetic flux.
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Fig. 2 Typical time evolutions of the contours of the toroidal flux on the mid-xy-plane.
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