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Abstract We investigated the post-annealing effect of Sn-incorporated B-Ga,0; (B-Ga,O; : Sn) nanowires (NWs) grown on
sapphire (0001) substrates using radio-frequency powder sputtering. The B-Ga,0O;:Sn NWs were converted to a porous
structure during the vacuum annealing process at 800°C. Host non-stoichiometric Ga,0, ,, is transformed into stoichiometric
Ga,0;, where Sn atoms separate and form Sn nano-clusters that gradually evaporate in a vacuum atmosphere. As a result,
the amount of Sn atoms was reduced from 1.31 to 0.27 at%. Pores formed on the sides of B-Ga,0;:Sn NWs were
observed. This increases the ratio of the surface to the volume of -Ga,O,: Sn NWs.
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Fig. 1. (a) XRD profile, (b), Cross-sectional SEM image, and (c¢) Top-view SEM image of as-grown [-Ga,0;:Sn NW sample.
NWs are formed on the thin films and have a conical shape. (d) TEM image shows the 3-Ga,O; : Sn NWs with a round tip and
stem structure that is evidence of the VLS growth mode.
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Fig. 2. XRD profiles of p-Ga,O, : Sn NW samples annealed in

vacuum, O,, N,, and Ar atmospheres. For comparison, the

XRD profile of as-grown NW sample was also displayed. All
peaks can be indexed as Bragg peaks of 3-Ga,O, crystal.
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Fig. 3. SEM images of -Ga,O, : Sn NW samples annealed in (a) vacuum, (b) O,, (¢) N,, and (d) Ar atmospheres. Porous NWs
were observed in sample annealed in a vacuum atmosphere.
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Fig. 4. EDX profiles of (a) as-grown and (b) annealed NW

samples. The intensity of the Sn; peak is reduced by annealing

in a vacuum atmosphere. This means that the amount of Sn
atoms in the -Ga,O; : Sn NWs is reduced.
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Fig. 5. (a) Low-magnification TEM image of NWs to show the overall shape of NWs after annealing in a vacuum atmosphere.
High-magnification TEM images taken (b) near the pores and (c) near the tip of NWs. White arrow in (b) indicates a 5-nm-diameter
pore. The dashed lines in (b) and (c) are the boundary between the amorphous skin layer and the crystalline region.
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