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In order to investigate relationship between structure of carbon film, wall temperature and

hydrogen concentration, two sets of material probes were installed at the pumping duct of
Local Island Divertor (LID) in Large Helical Device (LHD).One set of the material probes
(1U & 1L) were face to the LID head made of carbon fiber composite (CFC), and the other
set (2U & 2L) were far from the head (see Fig.1). The surface morphology, the depth profile

of atomic composition, thickness of the films, the amount of retained hydrogen in the films

and crystal structure of the films were analyzed and hydrogen concentration in the probes was

estimated.

On all the probes, carbon deposition
layers with a thickness of several hundreds
nm were found. On the surface of 1U
and 1L, sub-micron size protuberant
structures were observed, while the
surfaces of 2U and 2L were very
smooth. The hydrogen concentration in
the carbon films on the probes close to the
LID head (1U and 1L) where wall
temperature became up to 570 K was 0.55
in the atomic ratio of H/C. On the other
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Fig.1 Schematic view of the LID configuration.

hand, the hydrogen concentration in the carbon films on the probes far from the head (2U and

2L) where wall temperature 327 K was significantly large, 1.25 in the atomic ratio. These

values were several times of magnitude larger than that in graphite after hydrogen ion

irradiation. In XRD and Raman analysis, it was found that these carbon films had polymer

like structures.



