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Abstract: A method is presented for obtaining Liapunov

functiona1s (LF) and proving nonlinear stability. The method

uses the generalized Poisson bracket (GPB) formulation of

Hamiltonian dynamics. As an illustration, certain stationary

solutions of ideal reduced MHD (RMHD) are shown to be non­

linearly stable. This includes Grad-Shafranov and A1fven

solutions.

1. Introduction

To establish stability, the LF method [1-3] relies on

the existence of conserved quantities that are used to bound

the growth of perturbations from equilibrium. This method

has been used to show linearized stability of plasma and

fluid equilibria [4-6]. Here we present an algorithm for

proving nonlinear stability based on the LF method using the

GPB, or noncanonica1 Hamiltonian formalism. One finds there

are often Casimir functiona1s that Poisson commute with all

functiona1s and these enable one to obtain variational

principles for equilibria of various Hamiltonian theories.

These equilibria can then be tested for linear Liapunov

stability and, in many fluid and plasma examples [2,3,7-9],

nonlinear stability (stability to finite perturbations) has

been proven. For RMHD, which is a system used for tokamak

modeling [10], we find explicit criteria for nonlinear

stability of Grad-Shafranov equilibria and equilibria with

poloidal flow, including nonlinear A1fven waves. Elsewhere,

stability of more realistic tokamak systems is treated [9] ..












