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The long-term stability of the properties of hydrogenated amorphous carbon
(a:C-H) thin films makes them very promising materials for numerous appli-
cations, including coatings for spatial applications [1]. For improving their
performances, a full understanding of their local chemistry is highly required.
Fifteen years ago, according to the seminal work of Ferrari et al., [2] EELS
was the most used technique to get such kind of quantitative information on
these materials. Nowadays, the complexity of the physics phenomena behind
EELS is well known [3], but this technique is regarded as time-consuming and
difficult to interpret properly. Other optical techniques, such as Raman spec-
troscopy, are now clearly favored by the scientific community. However, these
macroscopic techniques still lack the high spatial resolution. This limitation
can be overcome by STEM-EELS, which offers the possibility of getting direct
chemical information at the local (atomic) scale.

In this contribution, we will revisit the procedures to extract proper and reli-
ably quantitative chemical information from EELS spectra. In addition, the cou-
pling of multi-wavelength Raman and EELS spectroscopies to obtain a wealth
of chemical information will be discussed. Our results provide a complete com-
bination of C-hybridization, spatial elemental analyses and structural defects
studies for shedding light on these complex materials. In particular, we will
show how the deposition process induces a gradient of sp2 ratio in the thin
films and how this gradient is modified as a function of the annealing time [4].
In addition, recent results on nanocrystalline and microcrystalline CVD dia-
mond films will be presented [5]. Surprisingly, strong in-depth inhomogeneities
of the local chemistry has been highlighted and the evolution of the morphology,
nanostructure and composition of the films, as a function of methane in excess
of hydrogen, will be discussed.
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