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Revised numerical wrapper for PIES code DANIEL RABURN, AL-
LAN REIMAN, Princeton Plasma Physics Laboratory, DONALD MONTICELLO,
Retired — A revised external numerical wrapper has been developed for the Prince-
ton Iterative Equilibrium Solver (PIES code), which is capable of calculating 3D
MHD equilibria with islands. The numerical wrapper has been demonstrated to
greatly improve the rate of convergence in numerous cases corresponding to equilib-
ria in the TFTR device where magnetic islands are present. The numerical wrapper
makes use of a Jacobian-free Newton-Krylov solver along with adaptive precondi-
tioning and a sophisticated subspace-restricted Levenberg-Marquardt backtracking
algorithm. The details of the numerical wrapper and several sample results are
presented.
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