EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

BREEABTSARICE T2 FHYEIXICET MR

Sub Title

Study of impurity transport in boundary plasma of fusion device

Author

E ¥, —* (Hoshino, Kazuo)

Publisher

BR&EZAF

Publication year

2019

Jtitle

FERELESHRRAREERESE (2018.)

JaLC DOI

Abstract
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In future fusion reactors, the tungsten is the most candidate material for the inner wall because of
the high melting temperature, the low erosion rate, the low fuel (tritium) retention etc. The inner
wall is sputtered by the fuel plasma, and then it becomes the impurity. The radiation of the
tungsten impurity may cool the core plasma strongly even if small amount of the tungsten impurity
penetrates into the core. Therefore, understanding the tungsten impurity transport process is one
of essential issues for the practical application of the fusion energy. Effects of the Larmor gyro-
motion may become important for the tungsten transport because the mass and the Larmor radius
is large compared with other impurity species, such as carbon, neon, argon etc. In this study,
effects of the Larmor gyro-motion on the tungsten impurity transport have been analyzed by
numerical simulation using two models: (a) a guiding center approximation and (b) full trace of the
impurity trajectory including the Larmor gyro-motion.

Near the wall, it was observed in the full trace model that the generated tungsten is promptly
deposited during the first gyro-motion after the ionization (so-called prompt re-deposition).
Comparison of the results by both models showed that the multi-step ionization and the Coulomb
collision with the background plasma play an important role for the prompt re-deposition.

In the boundary plasma, the result of the full trace model showed that the tungsten impurity
penetrates by the magnetic drift and the diffusion due to the Coulomb collision with the background
plasma.
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Study of Impurity Transport in Boundary Plasma of Fusion Device
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2. MIRERAEEOBE R

In future fusion reactors, the tungsten is the most candidate material for the inner wall because of the high melting temperature, the
low erosion rate, the low fuel (tritium) retention etc. The inner wall is sputtered by the fuel plasma, and then it becomes the impurity.
The radiation of the tungsten impurity may cool the core plasma strongly even if small amount of the tungsten impurity penetrates
into the core. Therefore, understanding the tungsten impurity transport process is one of essential issues for the practical application
of the fusion energy. Effects of the Larmor gyro—motion may become important for the tungsten transport because the mass and the
Larmor radius is large compared with other impurity species, such as carbon, neon, argon etc. In this study, effects of the Larmor
gyro—motion on the tungsten impurity transport have been analyzed by numerical simulation using two models: (a) a guiding center
approximation and (b) full trace of the impurity trajectory including the Larmor gyro—motion.

Near the wall, it was observed in the full trace model that the generated tungsten is promptly deposited during the first gyro—motion
after the ionization (so—called prompt re—deposition). Comparison of the results by both models showed that the multi-step ionization
and the Coulomb collision with the background plasma play an important role for the prompt re—deposition.

In the boundary plasma, the result of the full trace model showed that the tungsten impurity penetrates by the magnetic drift and the
diffusion due to the Coulomb collision with the background plasma.
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