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Investigation of the self-organization during the tokamak startup by means of
local helicity injection
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This research aimed at developing the local helicit¥ injection technique to
achieve an economical tokamak reactor by removing the central solenoid. While plasma filaments have
been successfully injected into a vacuum vessel, the tokamak startup through magnetic helicity
injection has not been achieved. Drastic improvements of the plasma gun and the power supply system
are necessary. On the other hand, tokamak plasmas have been inductively generated, and a
Gaussian-process-based inversion technique has been developed by applying the instruments and skills
related to this research project. The research on the helicity injection will be continued for two
more years through Grant-in-Aid for Early-Career Scientists. An attempt will be made to achieve the
original goal over this period.
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[1]T. Nishizawa, S. Tokuda, et.al, “Estimation of plasma parameter profiles and their
derivatives from linear observations by using Gaussian process” , Plasma Physics and

Controlled Fusion. 65, 125006 (2023).
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