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SUTTINART NOOTHONGKAEW : IN-SITU PHOTOEMISSION STUDY
OF ZnO FORMED BY THERMAL OXIDATION. THESIS ADVISOR :

ASSOC. PROF. PRAYOON SONGSIRIRITTHIGUL, Ph.D. 168 PP.

ZINC OXIDE / PHOTOEMISSION SPECTROSCOPY / OXIDATION OF ZINC /

SYNCHROTRON RADIATION

The systematic study of the oxidation of zinc has been performed by using in
situ synchrotron photoemission spectroscopy. This work focuses on the oxide layers
formed by exposing clean Zn surface to oxygen in a UHV condition and at temperatures
below 110 °C. Polycrystalline Zn foils were used as the substrates. The foils were
chemically clean and brought into the preparation of the photoemission spectroscopy.
Ar" ion sputtering technique was used to remove surface contaminations before

exposing the clean Zn to O, at pressure of 5x10 Torr. PES spectra show that the

density of state of the valence band of the Zn foils progressively changes with the
oxygen exposure time. The analysis of the spectra allows the determination of ZnO
formation. It was found that the oxidation process takes place until reaching the critical
thickness, at which the oxidation rate reduces greatly to nearly zero. At the initial
oxidation, the oxidation rate follows a two-stage logarithmic equation and later trends to
saturate at a certain thickness depending on oxidation temperature. The saturated
thickness was determined to be about 2 monolayers or 5 A for oxidation at room
temperature. The saturated thickness was found to increase with oxidation temperature.
The two-stage oxidation process may be governed by two kinds of space charge

presumably formed in the thin oxide overlayer. At low temperature ranging from room



v

temperature to 110 °C the activation energies for first and second stage oxidation are
0.05 and 0.081 eV/mol.

The formations of ZnO by ion beam sputtering were studied. It was found that
ion bombardment of clean Zn surface with low energy (<3 keV) Ar® ions in the
presence of O, (at pressure of about 5x10” Torr) results in the formation a thin ZnO
overlayer. Thus in the cleaning process by Ar* ion sputtering to obtain clean Zn surface,

one must be aware of residual O, in the preparation system.
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