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Abstract

QUEST which was constructed as plasma boundary device in Kyushu University is aimed to actively control

plasma wall interaction (PWI) related issues such as particle off-balance that is the main reason to collapse the

longest time-duration tokamak discharge of 5 h 16 m established in the superconducting tokamak, TRIAM-1M.
In this report, I will describe the PWI-related research activities addressing on QUEST.
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Fig.1  TDS spectrum of D2" ions of 1keV, 1x1022 implanted
on a plasma-exposed specimen during all the experimental
campaign (dotted lines), and a calculation curve with the
proposed model (sloid line) with A type (peak at 410K) and B
type (peak at 460K). [6]
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Fig.2 Top : Cross-setional photo of QUEST plasma exposed
Moribudenum specimen measured with TEM in 2012
autumn/winter campaign(provided by N.Yoshida). Dopositted
layer of 20-30nm is observed. Bottom:Components of the
deppositted layer measured with GD-OES. Fe Cr (stainless
metal) and W (limiter and divertor) and C are detected. The

reason of Carbon commingling is not clear.
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Fig.3 Deposition depth profile calculated with SRIM code in
QUEST exposed deposition layer. ( l :500eV, @ :lkeV,
A 2keV) Dy" ions of 1keV corresponds to 500 ¢V D jon.
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Fig.4 Top : Various types of magnetic flux surface contour
in QUEST experiments. (Left: inner limiter, Cente: lower
single null, Right: inner null) Bottom:Historical progress
towards steady state opration of QUEST noted by their shot

number.(A: inner limite, M: single null divertor, @ inner null)
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Fig.5 Time evolutions of (a) the number of injected (solid),
evacuated H> (dashed), and ratio of retained H to injected H in
the vessel, Rretin (dotted), (b) global recycling ratio, Rg (solid)
and indicator of unity (dotted), (c) I, (dotted) and Ha (solid)
are plotted.[6]
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Fig. 6 Time evolutions of Reec (thick solid line) is derived from
Rg in the figure 5 and the equation (4) in the text. The solid,
dotted, and dashed-dotted lines correspond to the calculation
results based on the QUEST wall model of 100, 50, and 20 nm
at H flux =2 x 10'7 H /m?%/s. The hatched area shows the region
of H flux from 1 to 3 x 10'7 H/m? in the case of 100 nm.[6]
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