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The stability property is extensively studied in the LHD experiments. In such experiments,

partial collapse phenomena are observed when net toroidal current is driven by the neutral beam

injection so that the rotational transform
�

ι is increased[1]. These collapses are always caused

by an(m,n) = (1,1) mode. This mode is considered to be a pressure driven mode because the

equilibria are strongly Mercier unstable. However, according to the theory of pressure driven

modes, the linear growth rate is larger for higher mode numbers. Therefore, it has been required

to explain why the partial collapses are caused by the mode with low mode numbers in LHD.

In order to consider the reason, we carry out three-dimensional nonlinear MHD simulations.

In the simulations, the HINT[2] and the MIPS[3] codes are utilized for the equilibrium and the

nonlinear dynamics calculations, respectively. In the case with a net toroidal current with the

current densityJeq = J0(1− ρ2)4,
�

ι becomes close to unity and a no-shear region appears in

the core. Similar
�

ι profile is often observed in the experiments just before the partial collapses.

In this equilibrium, the interchange mode resonant at
�

ι = 1 becomes unstable, but the mode

numbers are higher than (1,1) in the linear phase. However, in the nonlinear evolution, the (1,1)

component can appear and become dominant. This mode is not resonant at
�

ι = 1 surface but

is localized around the no-shear region. Therefore, a transition from the resonant interchange

mode to the non resonant mode occurs. The total pressure collapses from one poloidal direction

due to them= 1 convection in this case. This collapse tendency is similar to the experimental

observation. Therefore, this transition to the non-resonant mode can be a candidate to explain

the mechanism of the partial collapses.
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