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Influence of Kinetic Energy for Initial Adsorption
Probability of O2 Molecules on Si(001) Surfaces
and SIO Desor ption Yield
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Relative initial adsorption probabilities of O:
molecules on Si(001) surfaces at room temperature
and Si*®O desorption yield at a surface temperature
region from 900 K to 1300 K have been measured as
a function of Oz incident energy up to 3.3 eV. Al-
though the adsorption probability showed the mini-
mum at 0.3 €V and to be constant at incident energy
over 1 eV, the SIO desorption yield at surface tem-
peratures over 1000 K increased with increasing the
incident energy due to the induced-oxidation at sili-
con dimer bridge sites, their backbond sites and sub-
surface backbond sites, and the variation of angular
distribution of SIO desorption caused by the
induced-oxidation.
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Fig.1 Relativeinitial adsorption probabilities of O, molecules on Si(001) surfaces as afunction of tranda
tional kinetic energy. The symbols 0 and A correspond to O, beam irradiation at nozzle tempera-
ture (Tw) of 300 K and 1400 K, respectively. The symbol e corresponds to thermal O. gas expo-

sure.
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Fig. 2 Surface temperature dependences of the Si*°0 desorption yield at **O. trandational kinetic energies
of 0.7eV (v),22eV (0) and 3.3 eV (O andx ), respectively. The Si*®*O desorption yield was
measured by a differentially-pumped quadrupole mass analyzer with a direct current mode. The
net Si**0 signal intensity was normalized by the incident **O. molecular beam flux density.
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