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International Cooperative Code Development of Lifetime of Plasma Facing Materials
for Fusion Reactor

by
Kaoru OHYA, Andreas KIRSCHNER

A"CH, injection experiment with a test limiter in TEXTOR is modeled by EDDY and ERO for the purpose of
code-code benchmarking. The 2D patterns of CH emission of both codes agree with the experiment. The Bc
deposition patterns on the limiter surface are reproduced assuming negligible effective sticking (S=0) for returning
hydrocarbons. The B¢ deposition efficiency decreases with increasing injection time, and it reaches a steady state
value accompanied by a depth profile of °C. The measured “C deposition efficiency (~0.1%) is reproduced,
assuming negligible sticking of returning hydrocarbons and high re-erosion yield of redeposited carbons (of the order
of 10 times larger than graphite). The sticking probability and re-erosion yield are still unknown parameters, which
determine erosion and deposition of plasma facing materials.
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Fig. 1 Test limiter exposed to edge plasma of TEXTOR
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Fig. 2 Two-dimensional patterns of the CH emission light
during *CH, through a hole in the test limiter surface in
TEXTOR™: (a) experimental, (b) ERO simulation and (c)
EDDY simulation. All hydrocarbon species returning to
the surface are assumed to be reflected from the surface
with the energy of incidence: the sticking probability S=0.
Reproduced from ref. (4)
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Fig. 3 (a) Observed “C deposition patterns on the test
limiter surface after injection of “CH, (b) Carbon
thickness profile of the limiter surface measured by
colorimetry . Reproduced from ref. (5)
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Fig. 4 Calculated “C deposition patterns on the test limiter
surface after injection of “CH;“: (a) ERO simulation and
(c) EDDY simulation assuming S=0 and Y;=0.3.
Reproduced from ref. (4)
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Fig. 5 Depth profiles of redeposited “C atoms at the
location of the “CH, injection hole on the limiter
calculated by EDDY, assuming (a) S=0.1 and (b) S=0.
Reproduced from ref. (4)
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Fig. 6 Dynamic changes of *C deposition efficiency on
the test limiter as a function of the *CH, injection time,
calculated by EDDY with (a) different sticking
probabilities (S) of hydrocarbons and (b) different depth
intervals (Ax) used for simulation and chemical sputtering
yield of redeposited *C atoms assuming S=0. The dotted
lines in (a) correspond to the steady-state values of the
deposition efficiency calculated by ERO. Reproduced
fromref. (4)
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