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Abstract: In recent experiments in the Large Helical Device, a stable plasma was observed beyond the
critical beta value predicted by the linear stability calculation. Local flattening of the pressure profile at
the resonant surfaces is one of the mechanism to understand the experimental results. In order to study the
generation of such locally flattened structure a nonlinear MHD1 calculation code has been developed. This
code solves the reduced MHD equations for the multi-hielicity perturbations in the toroidal configuration.
In a Mercier unstable equilibria, the pressure profile is deformed at the Mercier unstable region at the
nonlinear stage. This implies that the plasma is self-organized so that the ideal instability could be
saturated. The deformed profile shows not only the local structure around the resonant surfaces of the
dominant components but also the global structure in the radial direction. Hence, the cooperative behavior
of the modes is also important in the saturation. It will be studied comprehensively what kind of parameter
dominates the nonlinear state, such as the local flattening, broad deformation and internal disruption.
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Abstract: For stellarators to be feasible candidates for fusion power stations it is essential that the mag-
netic field lines lie on nested flux surfaces; however, the lack of a continuous symmetry implies that magnetic
islands, caused by Pfirsch-Schltiter currents, diamagnetic currents and resonant coil fields, are guaranteed
to exist. The challenge is to design the plasma and coils such that these effects cancel. Magnetic islands in
free-boundary full-pressure full-current stellarator magnetohydrodynamic equilibria are suppressed using
a procedure based on the PIES code Comp. Phys. Comm., 43:157, 1986] which iterates the equilibrium
equations to obtain the plasma equilibrium. At each iteration, changes to a Fourier representation of the
coil geometry are made to cancel resonant fields produced by the plasma. The changes are constrained to
lie in the nullspace of certain measures of engineering acceptability and kink stability. As the iterations
continue, the coil geometry and the plasma simultaneously converge to an equilibrium in which the island
content is negligible. The method is applied to a candidate plasma and coil design for NCSX [Phys. Plas.,
7:1911, 2000].
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Abstract: Nonlinear MHD1 simulations on relaxation phenomena in spherical tokamak and helical plas-
mas, including 3D HINT equilibrium computations, are reported. 1. The dynamics of global relaxation
phenomena in spherical tokarnak have been revealed. We analyze the sawtooth and IRE. For the sawtooth
case, a new nonlinear triger mechanism is found, in which the n=1 activity in the core region is subse-
quently excited by development of higher n ballooning modes in the periphery region. The overall shape of
the torus surface does not change throughout the event. On the other hand, our previous simulations for
IRE show a large distortion of the torus. The differences arise from only slight discrepancies in the initial
profiles. 2. The 3 equilibrium code HINT, which does not assume the existence of magnetic surfaces,
is modified in a couple of directions to extend the functions. Based on a HINT equilibrium, nonlinear
evolution of instabilities is studied in a full 3D geometry of LHD. An initial phase of plasma deforma-
tions is dominated by medium-n resistive ballooning instability. In the later stage, a well-confined state is
recovered by having spontaneous evolution to a broader pressure profile.


