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Characterization of pressure-driven modes and the control of them in the high-β regime are 
one of crucial issues towards for a helical fusion reactor.  Since the heliotron configuration 
has a magnetic hill in the peripheral region and weak magnetic shear in the plasma core, 
violation of stability of ideal and resistive interchange modes are concerned.  To investigate 
configuration dependence of MHD activities and to optimize the magnetic configuration for 
production of high-beta plasmas, the control of rotational transform profile by external coils 
has been done in Large Helical Device (LHD).  The central rotational transform ι0/2π can be 
changed from 0.4 to 0.73 at the same magnetic axis position.  While the increase in ι0/2π has 
a disadvantage on MHD stability because it leads to restraint of Shafranov shift restricting 
spontaneous magnetic well formation in addition to the reduction of magnetic shear, a 
degradation of particle confinement due to an increment of helical ripples with the plasma 
outward-shift expects to be avoided.  As results, average beta <βdia> of 4.3 % was achieved in 
the configuration with Rax = 3.6 m, Bt = 0.45 T and ι0/2π = 0.52.  While several MHD modes 
excited in peripheral region are dominantly observed and enhanced with increasing <βdia>, 
they saturate and/or intermittently observed when <βdia> exceeds about 3 %.  Also, the 
dependence of magnetic Reynolds number, S, on MHD modes have been found out, and about 
10 % of degradation of plasma stored energy due to peripheral MHD modes has been observed 
in density ramp-up operation with temporal reduction of S.  The linear theory suggests that 
the growth rate of resistive interchange mode is increased by an increment of S, and it is 
qualitatively consistent with characteristics of observed MHD activities.  On the other hand, 
the achieved beta gradually decreases with the increase in ι0/2π by external coil control and/or 
positive plasma current.  The minor collapse of plasma due to m/n = 1/1 mode was observed 
in the highest ι0/2π configuration (0.73).  Also, even if the vacuum ι0/2π is relatively small, 
the large plasma current increasing ι0/2π causes the similar collapse.  The growth of m/n = 
1/1 island, which was identified as profile flattening of Te near the resonant surface at ρ ~ 0.5, 
was observed just before the minor collapse in both cases, and it decreases <βdia> by more 
than 50 %. Then the peripheral plasma pressure with strong magnetic shear was still 
maintained before and after the collapse.  These phenomena may be caused by the reduction 
of magnetic shear at the m/n = 1/1 resonance in magnetic hill configuration.   


