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Abstract: In this paper, B-Ga,0, bulk films were prepared by high-temperature thermal oxidation of
p-type gallium arsenide (p-GaAs) single crystal substrate. The effect of O, flow rate on the morphol-
ogy of B-Ga,0, bulk films was also discussed. By testing and analysing the crystal quality, structural
characteristics and photoluminescence characteristics of the bulk films, we found that the transfor-
mation of GaAs into B-Ga,0, bulk films was related to Langmuir evaporation. When the O,flow rate
was low(0. 2 L/min) , GaAs substrate was in anoxic state, and the prepared samples showed nanolin-
ear morphology. However, when the flow rate of O, exceeds 0. 4 L/min, GaAs substrate is completely
oxidized into B-Ga,0, bulk film with nanometer island structure, and the crystal quality is signifi-
cantly improved. The thermal oxidation process based on the GaAs single crystal proposed in this ar-
ticle can obtain nano-structured -Ga,0, bulk films of high crystal quality with high efficiency and

low cost. This process enriches the application of 3-Ga,0, materials greatly.
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Fig.1 (a)-(d)SEM images of B-Ga,0, sample
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Fig.2 (a)-(e)Micrographs of sample sections at different oxidation time. (f)Schematic diagram of sample oxidation process.
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Fig.3 XRD test image of B-Ga,0, films
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Tab.1 Comparison of the standard B -Ga,0, Raman mode
frequencies with those obtained from experiment
Phonon Experiment/cm’] Theolry/cm’1

mode This work Ref. 21 Ref.22 Ref.21 Ref. 22
A n.o. 111.0  110.2 113.5 104
B 113.1 114.8  113.6 118.6 113
B 144.2 144.8  144.7 145.6 149
A 169.7 169.9  169.2 176. 4 165
A 200. 5 200.2  200.4 199. 1 205
A 321.1 320.0  318.6 318.5 317
A 346.2 346.6  346.4 342.5 346
B n. o. 353.2 n. o. 359.2 356
A 417.2 416.2  415.7 432.0 418
Ag”’ 477.2 474.9 n. o. 472.8 467
B n. o. 474.9  473.5 486. 1 474
A 632.2 630.0  628.7 624. 4 600
B 651.2 652.3  652.5 653.9 626
AL 658.0 658.3 no. 6558 637
A0 767.5 766.7  763.9 767.0 732
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Tab.2 Standard GaAs Raman mode frequencies
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