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Injecting small pellets of frozen hydrogen into torus plasmas is a proven method of fueling[1].

Since a plasmoid induced by pellet ablation drifts to the lower field side, the pellet fueling

to make the plasmoid approach the core plasma has succeeded by injecting the pellet from

the high field side in tokamak. On the other hand, such a good performance has not been

obtained yet in the planar axis heliotron; Large Helical Device (LHD) experiments, even if a

pellet has been injected from the high field side[2]. The purpose of the study is to clarify the

difference on the motion of the plasmoid between tokamak and helical plasmas, and make a

suggestion to obtain the good performance on fueling in LHD. The motion of the plasmoid

is investigated in the LHD plasma by using the pellet ablation code (CAP)[3]. The plasmoid

drifts in the opposite direction of the magnetic curvature vector in the tokamak. On the

other hand, it is found that the drift motions depend on the initial locations of the plasmoids

in LHD. The plasmoid motion is mainly determined by 1/R force due to toroidal field and

the force due to gradient of Bpl
R along the field, where Bpl

R is the major radius component

of the perturbed magnetic field induced by the plasmoid. The former force, which implies

the drift in the opposite direction of the curvature vector, is dominant in the tokamak. The

latter force, which implies the oscillation due to the field tension, is dominant in the cases

that the plasmoids are located inside the torus in LHD. Therefore, the plasmoid motions in

LHD are essentially different from one in tokamak. It is also clarified that the connection

length determines which force is dominant on the plasmoid motion.

[1] Y. W. Muller et al. Nucl. Fusion, 42 (2002) 301.

[2] R. Sakamoto et al. in proceedings of 29th EPS conference on Plasma Phys. and Control.

Fusion (2002).

[3] R Ishizaki et al. IAEA-CN-149/TH/P3-6 (2006).


