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Modeling visible forbidden line emission of highly-charged tungsten ions and its
application to fusion plasma measurements
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Tungsten materials with excellent resistance to high heat load are used for
plasma facing materials of International Thermonuclear Experimental Reactor (ITER). However, there
is a concern about radiation collapse of core plasmas due to accumulation of sputtered tungsten
particles into the core plasmas. Thus, understanding of tungsten transport characteristics in
magnetic-confinement plasmas is an important issue. For the first time in the world, we have
established a method for measurements of highly-charged tungsten ions in magnetic-confinement fusion

plasmas using emission lines in the near-ultraviolet-visible region. As a result, the tungsten
measurement of the core plasma, which had been performed in the soft X-ray region up to now, became
possible in the long-wavelength region where neutron shielding of detectors is not required by the
use of optical fibers.
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