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ABSTRACT RESULT-2

The merging processes of ST-type plasmoids confined in a conducting vessel are studied by means of particle

Microscopic view: ion velocity distributions
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simulations, which compute the entire region of a poloidal surface in an ST device. Our simulations demonstrate

Al: Initially, a Maxwellian holds.

that ion heating is a global phenomenon, simultaneously related to kinetic microscopic processes. From

macroscopic viewpoints, it is interpreted that compressional heating dominantly works during merging, and then

it is found that the compressional heating consists of genuine heating due to compression and effective heating
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—Actual heating due to compression.
by the Pick-Up-Like process, while the viscous heating likely corresponds to a different type of effective heating. 5 P

. . . . . . B2: The distribution shape is a part of a circle.
In comparison with TS-6 experiment results, ion temperature profiles and dependence of the ion temperature on

—> Effective heating by the Pick-Up-Like process
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the toroidal magnetic field observed in our simulation are consistent with those in the experiment.
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e However, the merging of STs is global system, where new features appear.
e [n this work, we investigate the merging processes of STs, by means of a new

COMPARISON WITH EXPERIMENT

Dependence of ion heating on the toroidal field

particle simulation.

SIMULATION MODEL [2]
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Both experiments and simulations indicate that the ion heating is suppressed in high toroidal field regime.
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attractive force JxB. * During merging, (focusing on the inner region in the radial direction),

e Through magnetic reconnection, a single large heated ions are conveyed along the field line mainly downward.
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ST is generated. * After merging, there exists heated ions around the contact point, too.
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a new high-temperature region is generated
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e Macro: Compressional heating is dominant during merging, and viscous heating is dominant
Lines are poloidal field lines, and color contours indicate ion temperature . . . _ . . _
after merging, while high-temperature region is spread due to diffusion/transport.
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Macroscopic view: compressional and viscous heating terms

effective heating by the Pick-Up-Like process, while the viscous heating likely is based on a
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* At w,_t = 1445, compressional heating is dominant, because the confinement region shrinks by the

merging of the two STs, whereas viscous heating is quite weak throughout the entire region.

* At w_t=1807, both compressional heating and viscous heating play important roles around the central
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region. Viscosity heating is generated since the merging system has a net angular momentum around the

geometric axis and thus large velocity shear is produced.



