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Depth Profile Measurements of Hydrogen Isotopes near the Surface
of the TFTR Plasma Facing Component using Nuclear Reaction Analysis
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Tritium and deuterium depth profiles of the TFTR tile exposed to deuterium-tritium plasmas have been meas-
ured to reveal the hydrogen isotope behavior at the surface region by means of deuteron induced nuclear reaction
analysis. The analyzed sample was a part of a tile made of a four-dimensional carbon fiber composite, which was
placed at K bay, column C, row 16 of the TFTR vacuum vessel. Four kinds of elements, deuterium, tritium, lithium
-6 and lithium-7, were identified. The tritium concentration had a peak at 0.5 um with an atomic density of 7.4 %
10% T/m?in depth profile, whereas the deuterium showed a broad distribution up to the depth of 1.5 um with atomic
densities of 34 X 10?” D/m?. It is found that a fraction of the retained tritium from the surface to 1.5 um, 8.1 x 10%
T/m? corresponded to 2 % of that from the surface to 1 mm, 1.0 x 10?! T/m? which was measured for the KC-18

tile using the combustion method.
Keywords:

hydrogen isotope distribution, nuclear reaction analysis, TF' TR plasma facing component, tritium inventory,
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Fig. 1

Schematic representation of the principle for NRA.
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Fig.2 Experimental setup for NRA: PAMP, preamplifier; LA,
liner amplifier; DLA, delay line amplifier; DA, delay am-
plifier; RHC, rise time to pulse height converter; C-SCA,
constant fraction timing single channel analyzer; ADC,
analog to digital converter.
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Fig. 3 Photograph of the sample tile, IP images and spatial distributions of photo-stimulated luminescence intensity for each tile sur-
face. The plane (b) is the plasma facing surface. The plane (a) and (c) are sides of the sample tile. The circle, triangle and square

symbols are position marker.
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.4 Typical energy spectrum observed with SSD by means
of 350 keV d-NRA. Charged particles produced by T+d,
D+d and Li+d reactions were detected.
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Fig.5 Typical neutron spectrum observed with NE213 scintil-
lator. Associated neutrons of the T(d,z) reaction were
confirmed.
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Fig. 6 Depth profiles of (a)tritium and of (b) deuterium calcu-
lated using energy spectra. The solid lines are intended
as a visual aid.
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Fig.7 (a) Comparison of the tritium profile of TFTR with that
of JT-60U. Closed and open circles indicate the tritium
profile of TFTR and of JT-60U, respectively. (b) Compari-
son of the deuterium profile of TFTR with that of JT-60
U. Closed and open squares indicate the deuterium pro-
file of TFTR and of JT-60U, respectively. Each solid line
is intended as a visual aid.
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