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The main purpose of Heliotron J is to optimize the magnetic configuration aiming 
at the improvement in the neoclassical transport and the MHD stability. The magnetic 
configuration of Heliotron J has low magnetic shear in combination with a magnetic 
well, by which MHD instabilities particularly at low order rational surfaces can be 
avoided or stabilized. These properties provide extended stability against pressure 
driven MHD instabilities such as interchange and ballooning modes. It is important to 
clarify the modification of the magnetic configuration caused by the finite beta effect 
and plasma current and its effect on the MHD stability. Alfvén eigenmodes (AEs), 
which are destabilized by the energetic ions having the velocity comparable with the 
Alfvén velocity, is also important because the AEs would affect the energetic ion 
transport. In order to study these MHD instabilities, we have installed a magnetic probe 
arrays and Soft-X ray diode arrays in Heliotron J. 

The two kinds of pressure driven MHD instabilities have been observed in ECH 
and/or NBI heated plasmas of Heliotron J. One is the low-n (n: toroidal mode number) 
interchange mode. The even m/n=1 (m: poloidal mode number) and odd m/n=3 MHD 
instabilities having intense magnetic fluctuations have been observed in the plasmas 
with low order rational surface such as ι/2π~0.5(e.g. m/n=2/1) and 0.6(e.g. m/n=5/3) 
(ι/2π: rotational transform). When these MHD instabilities are observed, the bulk 
plasma parameters such as plasma stored energy and electron density are saturated 
and/or decreased indicating that they affect global energy confinement. The other is the 
MHD instability which are observed although the low order resonance surfaces do not 
exist and the Mercier criterion is stable. However, these modes are considered to be a 
pressure driven MHD instability because their amplitude is scaled with the plasma beta 
and they are observed in the ECH heated plasmas. 

In NBI heated plasmas, MHD instabilities in the frequency range of the Alfvén 
eigenmode are typically observed. In order to identify the observed modes, we have 
compared between the frequencies of the observed modes and the global mode analysis 
using CAS3D3 code [1]. The observed modes are identified with the global AEs 
(GAEs) destabilized by the energetic ions. The bursting GAEs with intense magnetic 
fluctuations have been observed in a certain magnetic configuration. They might affect 
the energetic ion transport from the result that some plasma parameters such as Hα and 
Te are simultaneously modulated with the bursting GAEs. 
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