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Abstract: Gallium oxide(B-Ga,0,) was deposited on silicon (111) substrate by RF magnetron sput-
tering, and the effect of substrate temperature on the microstructure and optical property of the
Ga,0, was studied. The crystal structure, surface morphology and optical propery of as-deposited
Ga,0, were characterized by X-ray diffraction, scanning electron microscopy, fluorescence spec-
trometer, etc. The experimental results show that in a high-purity Ar atmosphere, the surface mor-
phology of as-deposited Ga,0, is related to its growth mechanism at different sputtering tempera-
tures. When the sputtering temperature is 300 ‘C, Ga,0, undergoes thermal decomposition to form
clusters of metal Ga; when the sputtering temperature reaches 400 C, the metal Ga clusters act as
the catalyst to trigger the self-catalytic growth of Ga,0, nanowires. According to the photolumines-
cence(PL) spectra, the Ga,0, samples show four emission peaks located in the ultraviolet, blue and
green light regions in the spectral range of 300 nm to 700 nm. The emission peaks of the Ga,0,

nanowires obtained at the sputtering temperature of 400 “C are significantly enhanced and exhibit slight
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blueshifts. It is revealed that the larger specific surface area and the quantum size effects of nanow-

ires have important effects on the PL performance of Ga,0,. Raman spectroscopy(Raman) character-

izations suggest that the crystalline quality of as-grown Ga,0, is improved with the increasing sputter-

ing temperature. New Raman vibration modes appear in the spectra detected from the Ga,0, nanow-

ires grown at 400 C, and the Raman peak shows a blueshift of 18 cm™.
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Fig.1 SEM images for the surface morphology and section shape of Ga,0, samples grown at different sputtering temperatures.

(a)Room temperature. (b)200 °C. (¢)300 °C. (d)400 °C.
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Fig.2 XRD spectra of Ga,0, samples prepared at different

sputtering temperatures
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Fig.3 Room-temperature PL spectra of Ga,0, samples with
different sputtering temperatures excited at 280 nm,

its illustration is a PLE spectrum.
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