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ABSTRACT

v' Total tungsten (W) density in core plasmas of LHD is assessed with the
measurement of visible magnetic-dipole (M1) lines emitted from W25+

and W27+ in the ground states.

v' Hollow radial profile of W density in LHD core plasmas with a line-
averaged n_ ~ 4x10'° m= and central T, ~ 1 keV is found.

v Rapid decrease of W density in the whole core region is observed during

reheat mode with elevated electron temperatures.

BACKGROUND

v W transport and its density control are key issues for ITER with W
divertor, because it is well known that W has a strong radiation cooling

power.
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OUTCOME

Observation of visible M1 lines from W?¢* and W?’* in LHD core plasma
v’ Line 1: 4f 2F7/2 - 2F5/2 of W?7* at 337.73 nm
v’ Line2and3:4f%°F, - 'G,and °F, » °F; of W26+ at 335.73 and 333.70 nm

Radial profiles of W?¢* and W?’* densities

v’ Density ratios of W27+ to W26+ approximately agree with transport-free ionization

equilibrium model. This result is validated by tungsten radial transport simulation
using STRAHL code.

Radial profile of total W density

v" Hollow radial profile of W density in LHD core plasmas with a line-averaged n_ ~
4x10%° m= and central T, ~ 1 keV.

v’ Rapid decrease of W density in the whole core region during reheat mode with
elevated electron temperatures.

v Total W density obtained with the present PECs of the M1 lines is assessed to be

v Quantitative understanding required for predicting effects of MHD mode overestimated (at least factor of 3).

activity, turbulent transport, and neoclassical transport are still limited.
v Direct measurements of W cooling factors have a large uncertainty as

independent measurements of total W density in plasmas are inaccurate. -
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CONCLUSION
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v’ Visible W M1 lines are useful for assessment of W density and
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guantitative understanding of W transport in core plasma.
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v’ For precise assessment, accurate PEC calculations of the M1 lines are
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crucial. Further improvement of CR models for W spectra is necessary.
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v Usage of W visible M1 lines at ITER has a potential advantage because
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mirrors and optical fibers are available to avoid direct neutron
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irradiation on detectors.
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