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In recent tokamak experiments, the reduction of strong heat load driven by the edge localize 

mode (ELM) is a critical problem because in-vessel components will be melted. An idea to 

reduce the heat load is applying the resonant magnetic perturbation (RMP) to the plasma. 

However, if the plasma is rotating, an important plasma response appears, so-called shielding 

or amplifying effects of RMP. Up to now, 3D MHD equilibrium codes for stellarators have been 

applying to interpret tokamak RMP experiments. However, almost stellarator codes calculate 

the magnetostatic equilibrium. Thus, those codes cannot consider shielding or amplifying 

effects of the plasma rotation. Recently, the HINT code1) was improved to include the toroidal 

plasma rotation2). The HINT code is a popular 3D equilibrium calculation code and it calculates 

the resistive steady state based on dissipative MHD equations. In a previous study, 3D equilibria 

with RMP including the toroidal plasma rotation were studied. It was found that the phase of 

the magnetic island slipped because the plasma rotates along the toroidal direction. In addition, 

the width of magnetic islands shrinks according to the toroidal Mach number2). According to a 

theory3), the perpendicular viscosity is a key role to shield or amplify the magnetic island. 

Because, the perpendicular current driven by the perpendicular viscosity drive the parallel 

current to respond RMP.  

In this study, we extend the previous study for more realistic D-shaped tokamak. We will 

study singular current in the magnetic island driven by the perpendicular viscosity qualitatively 

and demonstrate shielding or amplification of RMP by the toroidal plasma rotation. 
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