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Abstract Catalytic synthesis and properties of B-Ga,0O, nanowires grown by metal organic chemical vapor deposition are
reported. Au, Ni and Cu catalysts were suitable for the growth of Ga,O; nanowires under our experimental conditions. The
Ga,0; nanowires grown by using Au, Ni and Cu catalysts showed different growth rates and morphologies in each case.
We found the Ga,O; nanowires were grown by the Vapor-Solid (VS) process when Ni was used as a catalyst while the
Vapor-Liquid-Solid (VLS) was a dominant process in case of Au and Cu catalysts. Also, we found nanowires showed
different optical properties depend on catalytic metals. On the other hand, for the cases of Ti, Sn and Ag catalysts,
nanowires could not be obtained under the same condition of Au, Cu and Ni catalytic synthesis. We found that these
results are related to the different characteristics of each catalyst, such as, melting points and phase diagrams with gallium
metal.
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Fig. 1. SEM images of the catalytic grown Ga,0O; nanowires (a), (b) and (c) and phase diagrams with gallium (d), (e) and (f) of Au,
Cu and Ni, respectively. The insert of (b) shows an enlarged SEM image of nanowires for the case of Cu (scale bar: (a)~(c): 5 um,
insert image: 500 nm).

Table 1
Lengths and diameters of Ga,O; nanowires grown using different
metal catalysts

Length Diameter Growth rate
(um) (nm) (nm/min)
Au catalyst 5-10 40-60 1-2
Cu catalyst 10-20 140-155 2-4
Ni catalyst 30-50 100-115 6-10

olo tigk olsiE H7] flsl VLSe VS A% =AY
9] A EE Fig. 20 YERITH16]. Fig. 2(a)l
ER VLS AL tipS e Sfolo] oA gl 7bs
SRR Fig. 2(b)ell YER VS AReMes 24 vzt
FH3] A FE3le] droplets AR HEatal 7Tl
B2 FHollA 84S AlFate] tipe]l YEA] =t
olygt olfr wjitel] Ni FWE ol&ste] g e
ofolofi= tipS FRIT F fIE Z o= Arkect, gk

= = AN
A=,

BB Aol= YHEs Aol olslE 5

(a) Metal

Ga vapor i

| » Metal »

Y Y4 ﬂ
[ Substrate | [ Substrate | | Substrate |
(b)

G WP »
e R
[ Substrate | | Substrate | [ Substrate |

Fig. 2. Schematic view of the (a) vapor-liquid-solid and (b)
vapor-solid growth mechanisms of nanowires.
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Fig. 3. SEM images of the nanoparticles of (a) Au, (b) Cu and (c) Ni formed by thermal treatments at 1000°C before the growth of
Ga, 0, nanowires (scale bar: 500 nm).
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Fig. 4. SEM images of the Ga,O; structures (a), (b) and (c) and phase diagrams with gallium (d), (e) and (f) of Ti, Ag and Sn,

respectively (scale bar: 1 pum).
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Table 2
Comparison of the Raman shift peak position of bulk and Au, Cu
and Ni catalytic nanowires

Bulk 199 347 417 656
Ni catalyst 199 346 417 654
Cu catalyst 198 343 415 653
Au catalyst 196 416
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