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Abstract

We address the study of reconnecting instabilities in magnetized plasmas,
a highly multiscale process, using an innovative adaptive scheme based on
Adaptive Mesh Refinement (AMR) and Multigrid Algorithms. The reduced
model we exploit is very sensitive to numerical errors and demands high order
solvers which we develop for this purpose. We validate our approach with
two numerical experiments of physical interest.
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1. Introduction

Through a global change of the magnetic topology, which locally occurs
where spatial and/or temporal gradients of macroscopic quantities, such as
density current, magnetic field or anisotropic pressure components become
important, magnetic reconnection [1] emphasizes the multi-scale character
usually displayed by plasma instabilities. The fact that the nonlinear dy-
namics of reconnection instabilities typically remains confined in a relatively
small region of the macroscopic domain makes Adaptive Mesh Refinement
(AMR) techniques of integration particularly suited to numerically investi-
gate this problem. To this purpose, they have been already used in many
previous studies, both in fluid and kinetic frameworks, among which we men-
tion Refs.[2, 3, 4, 5, 6, 7, 8, 9, 10][11].

Here we present a new AMR algorithm that integrates a set of reduced
magnetohydrodynamics (RMHD) equations (see later) by adopting a wavelet-
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