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Nanostructured metal-doped amorphous carbon films exhibit excellent tribological properties, high hardness
and increased electrical conductivity. In the quest for optimum materials for future fusion devices like ITER,
the application of carbon (CFC) together with metals as plasma facing material have been considered. Despite
the formation of undesired metal-containing hydrocarbon layers during reactor operation, the metal
containing carbon films show higher erosion resistance against hydrogen, which is crucial for application. In
order to optimize the properties of these coatings a systematic investigation of the influence of doping on the
structure and the erosion yield was studied using a model system: metal-doped carbon films produced by
magnetron sputtering.

The structure of carbon films doped with low amounts of Ti, V, Zr and W was studied by XRD, RBS and
EXAFS [1]. In the ‘as-deposited’ layers metal species have an amorphous, disordered environment which
begins ordering after annealing, when a carbide and (possibly) oxide clusters appear. To monitor the course
of the annealing process, and the simultaneous evolution of the local surroundings of the vanadium species,
the in-situ temperature dependent measurements of V K3’ and K3, 5 emission spectra were performed at
ID26. Such measurements provide a bulk sensitive, element selective method of identifying ligands in
transition metal compounds [2]. The spectra reveal a temperature correlation between the Kf3, 5 intensity and
the amplitude of EXAFS oscillations, reflecting the formation of nanocrystals. Both carbide and oxide
contributions to the KB’’ are observed in samples annealed at high temperatures (see fig.1). They appear at
the temperature of the order-disorder transition, while their further evolution is qualitatively different from
that of the KB, 5. Since the two regions of emission spectra have a different origin and sensitivity, they may
be used together to estimate the relative amounts and average size of carbide and oxide clusters formed.
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Figure 1: Vanadium K emission spectrum measured at 1300K.
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