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Initial oxidation processes and local bonding structures of hydrogen-terminated 8i(100)-2 X1 and H:O-terminated Si
(100)-2X1 surfaces have been examined by high-resolution energy loss spectroscopy (HREELS). The hydrogen ad-
sorption on Si(100} surfaces suppress the oxidation of dimer bond sites, and oxygen atoms preferentially adsorb on one
of the two back-bond sites of surface Si atoms. On the other hand, oxidation proceeds randomly up tc an oxygen cover-
age of 3 ML on H-terminated Si(111} surfaces. The Si-0-8i bonds formed on H-terminated Si(100) surfaces are more
relaxed than those on clean Si(100) surfaces, which is considered to originate from the ehange in bond angles of Si-O-Si
bonds. The H:O-terminated Si{100)-2 X 1 surfaces are also stable for the adsorption of oxygen molecules. However, the
uptake of oxygen atorns of Si-OH species into back-bend sites occurs even af reom temperature by the reaction of HyQ-

terminated Si{100} surfaces with atomic hydrogen,
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Fig.1 HREELS spectra of D-terminated Si{100)-2 X 1 surfaces before and after

exposing to atomic oxygen af reom temperature.
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Fig. 2 (a) Normalized peak intensities of Si-D stretching

modes of D-terminated Si(100)-2X1 surfaces oxi-
dized at room temperature, as a function of oxide
thickness. Simulated results are also shown by chang-
ing the cxygen adsorption probability for each site.
(b) Schematic diagram of the simulation model.
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Fig. 3 Normalized peak intensities of Si-H stretching modes
of H-terminated Si(111)-1X1 surfaces oxidized at

room temperatire, as a function of oxide thickness.
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Fig. 4 Changes in the loss energy of a Si-O-Si asymmetric

stretching mode with increasing oxide thickness for

D-terminated 8i(100)-2X1 and -1X1, and clean Si
(100)-2 X 1 surfaces.
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Fig. 5 (a) Force constants and (b) bond angles of $i-O-Si
bonds evaluated by using the central-force-network
model for D-terminated S§(100)-2X1 and -1 X1, and
clean Si(100)-2 X 1 surfaces, as a function of oxide
thickness.
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Fig. 8 Changes in the intensities of 8i-2 D stretching modes

of 0.8-ML-thick oxide films formed on D-terminated
$i(100)-1>1 surfaces at room temperature, as a func-
tion of annealing temperature.
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