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Fourth order discretization of anisotropic heat conduction
operator! NATALIA KRASHENINNIKOVA, LUIS CHACON, LANL — In mag-
netized plasmas, heat conduction plays an important role in such processes as energy
confinement, turbulence, and a number of instabilities. As a consequence of the pres-
ence of a magnetic field, heat transport is strongly anisotropic, with energy flowing
preferentially along the magnetic field direction. This in turn results in parallel
and perpendicular heat conduction coefficients being separated by orders of magni-
tude. The computational difficulties in treating such heat conduction anisotropies
are significant, as perpendicular dynamics numerically is polluted by the parallel
one. In this work, we report on progress of the implementation of a fourth order,
conservative finite volume discretization scheme for the anisotropic heat conduction
operator into the extended MHD code PIXIE3D [1]. We will demonstrate its spatial
discretization accuracy and its effectiveness with two physical applications of inter-
est, both of which feature a strong sensitivity to the heat conduction anisotropy: the
thermal instability and the neoclassical tearing mode. [1] L. Chacon Phys. Plasmas
15, 056103 (2008)
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