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Electron energy-loss spectral and Raman spectral analyses of

diamond and diamond-like carbon films
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Abstract

Electron energy-loss spectroscopy (EELS) has been applied to the analysis of diamend films
(DF), diamond-like films (DLC), and graphite. The main energy-loss peaks for DF are the
surface and bulk plasmon energy losses at 23 eV and 34 eV. respectively, and the interband tran-
sitions at 5.4 eV. The characteristic energy loss features of DLC are x and (w+0) electron
bulk plasmon energy losses at 4.5 eV and 22.4 eV respectively, and interband transition of
13eV. The energy loss peaks for graphite are the w electron plasmon energy loss at 6 eV, in-
terband transition and C-axis plasmon at 13 eV, and energy losses at 20 ¢V and 25.6 ¢V caused
by C-axis plasmon and plasmon in the basal plane, respectively. The EELS and Raman spec~
tram of DLC with H have been compared with that of DLC without H. The ratios of sp° to
sp® carbon sites in DLC both with and without H, and in the second phase DLC of diamond
films have been calculated according to the w and (m+0) electron plasmon energy losses.
The ratios of the intensity of fiw, (7 +0) loss peak to that of %w,(0) loss peak have been used
to estimate the relative content of the second phase DLC in diamond films.
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