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ABSTRACT
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v’ Tungsten (W)-coated divertor tiles were installed in a wide range of the divertor of one inner- and outer- rapnite aivertors
toroidal sections out of 10 toroidal sections in the Large Helical Device (LHD). @ weoaing e e er e

v In the end phase of the experimental campaign, the formation of the deposition of

Any impact on operation
carbon is similar.

v The erosion of coated-W is partially observed through two experimental campaigns.
v’ The impact of eroded-W on the plasma performance is being analyzed. A serious degradation of plasma

performance due to eroded W has not been clearly observed.
Physics results
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v The divertor visible spectroscopy shows the neutral W emission from sputtered W divertor tiles in divertor (Carbon divertor Area) 1.8
region. However, the increase of radiation by the accumulation of W into core plasma is not observed. Core W ¥ Drastic suppression of the carbon flakes on the first wall panels : . !
. L behind the closed divertor system is confirmed. e Carbon Depo.
intensity is analyzed by EUV spectroscopy. v’ A carbon flake often causes undesirable impact for maintaining a 8 —— S
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v W-coated divertor reduced the carbon flake. The surface analysis shows that the coated tungsten near the long pulse discharge in LHD. The results suggest that W-coating is g
effective for the particle control. |

strike point was eroded in some divertor tiles. The erosion could be caused by low-Z impurities such as carbon.
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v We confirmed some black
colored regions on the surface. In
these areas, near the surface of
the striking point, the bulk carbon
is seen due to the erosion of
coated-W.
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melted along the divertor strike
point.

v’ In other areas, the carbon is
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» C deposition layer was formed at
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v The sputtering rate of the W on high energy particles decreases, suggesting that the effect of W sputtering is small.

The erosion seems to be dominated by low-Z impurities of carbon
TungSten is coated by magnEtron SPUtterlng TEM IMmages of W-coated divertor If the full W-coated tiles are installed in future, the sputtering of W will be significantly reduced.
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Tungsten coated plates widely installed CONCLUSION
v' Tungsten (W)-coated divertor tiles were installed in the wide area of the divertor of one toroidal section out of the ten
or ICH protector _ toroidal sections in the Large Helical Device (LHD). The visible and extreme ultraviolet (EUV) spectroscopic
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measurements show the different dependence of emission intensity of neutral W atoms and highly ionized W ions
(W24*~\W2°*) on the line-averaged electron density in NBI plasmas. The different dependence suggests that an intrinsic
mechanism to reduce core W concentration is observed in helical systems.

v' The suppression of the carbon flakes, which is generated by the exfoliation of a deposition layer formed by eroded
carbon divertor tiles is confirmed at the W-coated divertor section. A carbon flake often causes undesirable impact on
the particle control in a long pulse discharge in LHD. The results suggest that W-coating is effective for the particle
control. The surface analysis shows that the coated W at the strike point was eroded on some divertor tiles.

v Based on the analysis of divertor plasma parameters and spectroscopy data, the erosion is considered due to carbon
bombardment originating from graphite divertor tiles of which much larger number than W-coated tiles in the vacuum

vessel. The results suggest that understanding of role of low-Z impurity is important to predict a lifetime of W divertor in
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future devices, where the low to medium Z impurity exist as auxiliary impurity to aid divertor heat load mitigation.



