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Surface analysis of silicon oxynitride film formed by the

hyperthermal atomic beam at room temperature
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The oxynitride film formed by laser detonation-induced hyperthermal oxygen atom beam and nitrogen
molecule beam was analyzed by synchrotron radiation photoelectron spectroscopy (SR-PES). It was shown that
the oxygen atom and nitrogen molecule with kinetic energy of 5 eV reacted with Si(001):H and formed

chemical bonding of Si-N. A multilayered structure of the oxynitride film was formed depending upon the

exposure sequence.
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Fig.1 The laser-detonation beam source used in this
study. The UV source shown in the figure was not
used in this experiment.
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Fig.2 Typical TOF spectra of N and N2 component
in the beam. Intensity of N component is one tenth
of that of Na.
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Fig.3 Nls and Okrr Auger SR-PES spectra of the oxynitride films formed by hyperthermal O atom and

N2 beams. O atom beam exposure was followed by N2 beam exposure. Spectra in the left panel are

measured by take-off angle at 90°
Photon energy of SR is 891 eV.

and those in the right panel are taken at 20°

(surface sensitive).
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Fig.4 Nls and OkrL Auger SR-PES spectra of the oxynitride films formed by hyperthermal O atom and
N2 beams. N2 beam exposure was followed by O-atom beam exposure. Spectra in the left panel are

measured by take-off angle at 90°
Photon energy of SR is 891 eV.
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