DISCONTINUOUS GALERKIN METHOD FOR NON-EQUILIBRIUM PLASMA FLOWS
Guang Lin® and George E. Karniadakis”

2Division of Applied Mathematics
Brown University
Providence,Rhode Island 02912
glin@cfm.brown.edu

PDivision of Applied Mathematics
Brown University
Providence,Rhode Island 02912
gk@cfm.brown.edu

We present a new high-order method for the two-species viscous MHD equations in two and three dimen-
sions. The implementation is based on a discontinuous Galerkin formulation for the hyperbolic contribu-
tions combined with a mixed Galerkin formulation for the diffusive contributions. A spectral/hp element
algorithms is described with standard unstructured and hybrid discretizations. The characteristics for the
extended system obtained accommodate the divergence-free condition for the magnetic field. In order to
model non-equilibrium plasma, two different energy equations are applied; one is for ions and the other one
is for electrons. We present several results and demonstrate high-order accuracy of the method. In both
two- and three-dimensions exponential accuracy is obtained. The difference between convergence results
using one-species model and those using two-species model are investigated. Model problems include flow
past cylinder, sphere and micro-pulsed-plasma-thruster.



