
An Eulerian Gyrokinetic-Maxwell Solver

J. Candy and R.E. Waltz

General Atomics, P.O. Box 85608, San Diego, CA 92186-5608

E-mail: jeff.candy@gat.com

April 5, 2002

Abstract

In this report we present a time-explicit, Eulerian numerical scheme for the solu-

tion of the nonlinear gyrokinetic-Maxwell equations. The treatment of electrons is

fully drift-kinetic, transverse electromagnetic fluctuations are included, and profile

variation is allowed over an arbitrary radial annulus. The code, gyro, is bench-

marked exhaustively against analytic theory, linear eigenmode codes, and nonlin-

ear electrostatic gyrokinetic particle-in-cell codes. We have attempted preliminary

finite-β calculations in the range β/βcrit = [0.0, 0.5] for a reference discharge. De-

tailed diagnostic data is presented for these simulations, along with a number of

caveats which reflect the uncharted nature of the parameter regime.
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