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Recently, groups of researchers have been intensively studying the extended magnetohydro-

dynamics (XMHD), on the fundamental mathematical structures, basic dynamical behaviors,

and applications to astrophysical plasmas. We put XMHD in the helical-mode representation

and use such helical decomposition technique to study the structure and statistical dynamic-

s. First, a numerically amenable nonlinear theory is developed to explained recent discovery

of turbulence chirality [1] of Hall MHD, one simplest version of XMHD. Second, we expose

the XMHD ‘chiroids absolute equilibrium’ [2], sharpening the most recent results of [3], and

especially relating their inertial MHD results to our earlier electron MHD (formally, for pure

magnetic field dynamics) discussions for the deep sub-electron regime, and to those of the neu-

tral fluids. Third, we systematically analyze the generic superposition principles of arbitrary-

amplitude helical modes, showing the uniqueness in the basic Navier-Stokes system and also

offering alternative derivations and perspectives to later (re)discoveries in various plasma fluid

models, such as those of [4] for XMHD and of [5] for Hall MHD, among others. Last but not

the least, other miscellaneous issues such as the cross-helicity dynamo due to the effects of a

guide-field BBB0 and uniform rotation ΩΩΩ0 are also briefly remarked, and, in particular, the basis of

a topological notion for (Galerkin-)truncated ideal XMHD are justified as in the case of neutral

fluid [6].
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