plasma system where the parallel electric field effects are negligibly small.
Because the plasma usually has anisotropic pressure in space environment and large

magnetic fusion devices, we consider the momentum equation with anisotropic pressure

p%V:—V»P-}—JxB, (1)

where (d/dt). = (3/0t) + V - V is the total time derivative, V is the fluid velocity, B is
the magnetic ﬁeld; P is the pressure tensor due to all particle species, and p is the total
plasma mass density. The density continuity equation is given by dp/dt + pV -V = 0.
The Ohm’s law is given by E + V x B = nJ, where E is the electric field and 7 is the
plasma resistivity. The Maxwell’s equations hold: the Faréday’s law, 0B/0t = -V x E;
the Ampere’slaw, J =V x B; and V - B = 0. The total plasma pressure can be expressed
as P = P, I+ (P — PL)BB/B? where P and P, are the parallel and perpendicular
pressures, respectively, and contain both the core and hot plasma pressures. To close the
above equations we need to prescribe the pressure. Because the hot plasma density is much
smaller than the core plasma density we employ the double-adiabatic pressure laws to relate

the core plasma pressure to the plasma density;

d PP,

G =0 (2)
and

d P_Lc _

E(pB)‘O' (3)

For the hot component we account for particle kinetic effects, such as finite Larmor
radius and wave-particle resonances, by obtaining the parallel and perpendicular pressures

from the hot particle distribution function f by
Py =Y _m; / d*v v f;
J
mi [ s
Py = Z-Z— / d°v vl f; (4)
i

where the summation in j is over all hot particle species, m is the particle mass, and v and

v, are the particle velocity parallel and perpendicular to the magnetic field B, respectively.
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or use-
fulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any spe-
cific commercial product, process, or service by trade name, trademark, manufac-
turer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof.
The views and opinions of authors expressed herein do not necessarily state or
refiect those of the United States Government or any agency thereof.




