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ABSTRACT

The rough growth surfaces of diamond films fabricated by the hot filament CVD were polished using thermo-
mechanical polishing method. And then, ns application to the cplical windows was discussed through the measu-
rement of lransmitlance in the range of infrared radiation and analysis of surfaces structure. The results were
compared with those of the films polished with conventicnal mechanical polishing. The {ransmittance of ithe
mechanically palished film reached 57~~66% over the whale range from 500 Lo 4000 cm .. But the transmittance
of the film polished with thermomechanical polishing method was reduced below 35%. This decrease in transmi-
Uance was due o both the graphitization of diamond on the pohshed surface and the growth of p-SiC at
diamond/31 interface during polishing, The residual Fe in Lhe thermomechanically polished surface was confir-
med hy SIMS analysis. This Fe played the role of the graphitization of near surface region of the diamond
film.
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Fig. 1. SEM mlcrographs of growth surfaces of diamond films, (a) as-deposited growth surface {h} thermomecham—
cally polished surface, (c) mechanically polished surface.
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Fig. 2. Infrared transmission spectra measured on as-
deposited film {a), thermomechanically polished
film (b)., and mechanically polished film (c).
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Raman spectra obtained on as-deposited growth

surface (a), thermomechanically polished sur-

face (b}, and mechanically polished surface {c).
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Fig. 4. C (KLL) Auger line shapes obtained on as-
deposited growth surface (a) and thermome-
chanically polished surface {b).
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Fig. 5. Fe concentration profile obtained on thermo-
mechanically polished surface.
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Fig. 6. XRD patterns obtained on diamond/Si substrate
interface of as-deposited film (a), thermomecha-
nically polished film (b), and mechanically poli-
shed film ().
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