» Magnetohydrodynamics is the single-fluid theory of
electrically charged mixed fluids subject to the presence
of external and internal magnetic fields.
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This momentum density conservation equation for species s resembles in parts
the one of conventional hydrodynamics, the Navier-Stokes equation. Yet, in a
plasma for each species the Lorentz force appears in addition, coupling the
plasma motion (via current and charge densities) to Maxwell‘s equation and
also the various components (electrons and ions) among themselves.

The equations of motion do not close, because at any order a new moment
of the next higher order appears (closure problem), leading to a chain of
equations. In the momentum equation the pressure tensor, P, is required,
which can be obtained from taking the seond-order moment of Vlasov‘s
equation. The results become complicated. Often only the trace of P, the
isotropic pressure, p,, is considered, and the traceless part, P'; ,the stress
tensor is separated, which describes for example the shear stresses.
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A truncation of the equation hierarchy can be achieved by
assuming an equation of state, depending on the form of
the pressure tensor.
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e« T, «B -> perpendicular heating in increasing field

* Ty o (n/B)?> -> parallel cooling in declining density
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