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3D Equilibrium Reconstructions in DIII-D1 L.L. LAO, N.W. FER-
RARO, E.J. STRAIT, A.D. TURNBULL, GA, J.D. KING, ORISE, H.P. HIRSH-
MAN, E.A. LAZARUS, A.C. SONTAG, ORNL, J. HANSON, AU, G. TREVISAN,
RFX — Accurate and efficient 3D equilibrium reconstruction is needed in tokamaks
for study of 3D magnetic field effects on experimentally reconstructed equilibrium
and for analysis of MHD stability experiments with externally imposed magnetic
perturbations. A large number of new magnetic probes have been recently installed
in DIII-D to improve 3D equilibrium measurements and to facilitate 3D reconstruc-
tions. The V3FIT code has been in use in DIII-D to support 3D reconstruction and
the new magnetic diagnostic design. V3FIT is based on the 3D equilibrium code
VMEC that assumes nested magnetic surfaces. V3FIT uses a pseudo-Newton least-
square algorithm to search for the solution vector. In parallel, the EFIT equilibrium
reconstruction code is being extended to allow for 3D effects using a perturbation
approach based on an expansion of the MHD equations. EFIT uses the cylindri-
cal coordinate system and can include the magnetic island and stochastic effects.
Algorithms are being developed to allow EFIT to reconstruct 3D perturbed equi-
libria directly making use of plasma response to 3D perturbations from the GATO,
MARS-F, or M3D-C1 MHD codes. DIII-D 3D reconstruction examples using EFIT
and V3FIT and the new 3D magnetic data will be presented.
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