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Abstract: Free boundary MHD equilibrium properties of Heliotron J are investigated by VMEC, HINT
and PIES codes, and ideal MHD stability properties are studied by the Mercier criterion, the ballooning
mode equation and CAS3D global stability code. It is shown by the equilibrium calculation that the
change of plasma boundary shape is substantial in a low shear helical system even if the beta is relatively
low. Comparison between PIES results and HINT results is shown. From the stability analysis, good
correlation is found between local and global analyses for the 3D or helical ballooning mode whose mode
structure shows strong poloidal and toroidal mode couplings. In the 3 ballooning mode, the eigenmode
is localized in a flux tube. It is also found that the positive shear of the rotational transform is favorable
for the 3D ballooning mode stability in a low shear helical system. The role of the magnetic shear on the
3D3 ballooning mode in a low shear helical system is clarified.
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Abstract: We perform two dimensional electromagnetic particle simulation to investigate the profile
relaxation from an MHD equilibrium to a kinetic one and to clarify the physical property of the kinetic
equilibrium in the field-reversed configuration. The radial oscillation is excited in order to relax an excess
energy in the MHD equilibrium. After this profile oscillation, the system spontaneously relaxes toward a
kinetic equilibrium, in which the electron current profile becomes hollow as a result of the combined effects
of the gradient B drift near the null point and the ExB3 drift generated by the ion finite Larmor radius
effect near the magnetic separatrix. On the other hand, the ion current profile becomes peaked due to the
effect of the ion meandering orbit near the null point. We also study the stability of the obtained kinetic
equilibrium against the tilt mode by means of three dimensional full electromagnetic particle simulation.
It is found that the growth rate of the tilt instability in the case of the hollow current profile is smaller
than that in the case of the peaked current profile.
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Abstract: The M3D) code has been applied to ideal, resistive, two fluid, and hybrid simulations of compact
quasi axisymmetric stellarators. When beta exceeds a threshold, low poloidal mode number (m = 6 18)
modes grow exponentially, clearly distinguishable from the equilibrium evolution. Simulations of NCSX
have beta limits are significantly higher than the infinite mode number ballooning limits. In the presence of
resistivity, these modes occur well below the ideal limit. Their growth rate scaling with resistivity is similar
to tearing modes. With sufficient viscosity, the growth rate becomes slow enough to allow calculations
of magnetic island evolution. Hybrid gyrokinetic simulations with energetic particles indicate that global
shear Alfv6n TAE - like modes can be destabilized in stellarators. Computations in a two - period compact
stellarator obtained a predominantly n = 1 toroidal mode with about the expected TAE frequency. Work
is in progress to study fast ion-driven Alfv6n modes in NCSX.


