[ )
[ (U0 oooooooooooooo

Doooooogobobobobbtoooooobbobobooogn

uoogano
gboobooboobooon

Recent Studies of Plasma-Material-Interaction in Tokamak Experiments

UEDA Yoshio
Graduate School of Engineering, Osaka University, Osaka 565-0871, Japan
(Received 1 November 2003)

Three notable experimental results regarding plasma-material interaction between actual tokamak plasmas
and high and low Z materials (tungsten and carbon) are reviewed. In the ASDEX-U, a center column was covered
by tungsten, and its effects on plasma performance and erosion-redeposition behavior of tungsten were studied. In
the TEXTOR, atwin-limiter composed half of tungsten and half of graphite was inserted in the edge plasmato study
the difference of plasma material interaction between carbon and tungsten. In the JT-60U, detailed measurements
of erosion and redeposition of graphite divertor plates revealed the transport of eroded carbon atoms in edge plas-

mas.
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Fig. 1 Poloidal cross-section of the ASDEX-U vessel with W-
coated areas for the first three phases of tungsten usage at
the central column [3].
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Fig. 2 Tungsten redeposition rate at the divertor baffle during the
W phase Il and phase |1l campaigns with divertor llb configu-
ration. The inset shows a poloidal cross-section of the diver-
tor area. The deposition rate is plotted along the poloidal
length of the respective baffle tiles [3].



Special Topic Article

GRAPHITE

TUNGSTEN

Fig. 3 Photograph of the twin limiter [8].

UM TEXTOROODOOODODOODO

gooboobOobobooob TEXTORUO O OO O
ubzooMowDo OOOoOobOOobOOobOOoOoooooo
obobobooobob zooboobOoo zoooooooo
gboboobzooboobobobobooooooo
gboboboooboobooboobobobooooooon
ooooobbozobboooooooogooooboz
gbobobooobobbobobooboo@moabon
gboboobooooboobooboobobobooooooon
0000000000000 0@mMFe300@DOOO0O0O
goboboooboobooboboobobobobooboooobobo
gbobobooobooboobobobobooooooon
gbobooooboobobobobobooooobooon
gboboboooboobooboobobobooooooon
oboboboooboobooboboboboboooooo
gooboooboooboboboobooboobooobobo
gooooboomboobooboooboobooooon
gobobooboooboobouobuobobobobobooooo
gboboooobooboobobobobooooobooon
ooo

goooogooDoo TeEXTOROOOODOOOODOO
gboboboooboobooboobobobooooooon
goooooboboobooobobobobobooooobo
gboboobooobooboobobobobooooooon
gboboobooooboobooboobobobooooooon
gobobooboooboobouobuobobobobobooooo
oo0ooOOo0o0o0o0Ob0rg40WODOOOOODOOOO
obomoboobooobooooobobooooooon
gobooooomoooooooooboooooooooDo
gboboboooboobooboobobobooooooon
oboboboooboobooboboboboboooooo
gboboobooobooboobobobobooooooon
gboboobooooboobooboobobobooooooon
gobobooboooboobouobuobobobobobooooo
bbb oowbhobobooooooo
gbobobooobooboobobobobooooooon
gbobobooooooooooboan

gboobooboboooboooooobogoboboboo
0000000000 00D0O0OO00O0OrRg 50000000

Recent Studies of Plasma-Material-Interaction in Tokamak Experiments

Y. Ueda

Shot No. 75865

Shot No. 75852

Fig. 4 WI line intensity distribution in front of the twin limiter for
shots with the different discharge numbers [8].
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Fig.5 Comparison of D, intensity decay in front of the limiter be-
tween the C and W side. The limiter position is 45.5 cm in
minor radius. Main limiter position is 46 cm [8].
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Fig. 6 Poloidal positions of CFC and graphite tiles from divertor targets, dome top and dome wings in the W-shaped divertor region of

JT-60U in July 1997 - October 1998 periods [11].
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Fig. 7 Poloidal distribution of erosion depth on the outer divertor
target (a), compared with that in frequency histogram of the
strike point position (b) and that of the strike point position
weighed with total NBI power Ryngro(c), for JT-60U in the
June 19970 October 1998 experimental periods. Origin of
poloidal distance is the inboard end of the outer target tile
5DV2cq [11].
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Fig. 8 Poloidal distribution of the re-deposition layer thickness on
the inner divertor target (a), compared with thatin frequency
histogram of the strike point position (b) and that of the strike
point position weighed with total NBI power for each shots
By neo(c), for JT-60U in the June 199701 October 1998 op-
eration periods. Origin of poloidal distance is the inboard end
of the inner target tile 5DV2aq [11].
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