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New Effects of Plasma Heat and Particle Loads on Plasma-Facing Wall

Takamura, Shuichi
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Important new effects of stationary or pulsed plasma heat and particle loads
on plasma-facing wall, especially tungsten materials, in magnetically confined fusion plasmas were
studied in a linear plasma device for a variety of radiative impurity species, such as neon (Ne) and
nitrogen (N2), and moreover helium (He) as a fusion product. A high-temperature tungsten surface

irradiated by Ne was found to make a microwrinkle due to buckling process. In the case of N2,
tungsten nitride nanostructures on tungsten surfaces were found, depending on the surface
temperature, while ND radical as a precursor of deuterated ammonia formation was found in the
plasma. Ammonia would be considered to make a worry on vacuum pumping. Concerning He effect, the
origin of fuzz-fibers complexity were discussed in terms of crystal grain-surface distribution
measured with a capillary X-ray diffraction for fuzz powder.
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