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Development of a new regime of helical confinement system by optimization of
external coils
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We developed a new method to numerically optimize the plasma confinement
magnetic field of a fusion reactor by varying the external coil shape and current value, and
explored coil and magnetic field configurations that can achieve both improved confinement and
magnetohydrodynamic (MHD) stability, which are issues in helical-type fusion reactors, and realize a

divertor configuration. By expressing and optimizing the shape of a continuous helical coil using a
cubic B-spline curve, we have shown that it is possible to generate a diverter-leg-shaped magnetic
field line structure in an advanced magnetic field configuration with improved neoclassical
transport and MHD stability. By incorporating the magnetic field line structure outside the
outermost magnetic surface into the optimization, we have constructed a helical coil that can secure
blanket space while also showing good neoclassical confinement and providing MHD stability.
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