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Three-dimensional (3D) effect of magnetic configuration on transport has been attracting
attention in many torus devices. In this paper, we report our recent comprehensive study on the
3D effect of the magnetic configuration on the energy, turbulence and energetic particle transport
and edge plasmas in Heliotron J. The Helioton J is a medium-sized Heliotron device with an L/M
= 1/4 helically winding coil, which has characteristics of low magnetic shear, magnetic well in
the whole confining region and wide flexibility for magnetic configuration by controlling five
sets of magnetic coils independently. A wide scan of the edge rotational transform in the ECH
plasma reveals that the energy confinement is improved with a decrease in the rotational
transform, showing the opposite trend to the ISS04 scaling [1]. Moreover, a recent experimental
study of a fine scan of the edge rotational transform indicates that the global plasma parameters
strongly depend on the position of the magnetic island in the edge region. As well as the global
parameters, we have observed that the position of the edge E: shear measured with reflectometer
is affected by the edge magnetic island. The properties of turbulence and turbulent transport
against the variation of isotope ratio and zonal flow activity are elucidated in Heliotron [2]. The
correlation length of turbulent fluctuations increases when the D ratio increases, however, a
decoupling between density and potential fluctuations have been observed in D plasmas. An
analysis of heat load onto vacuum chamber wall with the EMC3-EIRENE shows that the heat
flux distribution strongly depends on the geometrical edge structure of the magnetic
configurations even when the edge rotational transform is unchanged [3]. We demonstrate that
the control of the energetic particle (EP)-driven MHD modes by ECH [4]. The theoretical study
of the EP-driven MHD modes using MEGA code reveals that the free boundary simulation is
effective to understand the MHD mode structure in the peripheral region [5]. A new discharge
scenario of the NBI plasma start-up using the assist of non-resonant microwave launch is
demonstrated for lower magnetic field operation [6]. The non-resonant microwaves generate
MeV-class electrons by a mechanism of stochastic interactions between the electric field of the
microwave and electrons.
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