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Fig. 1. Schematic diagram of CVD equipment.
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Table 1. Growth parameters of samples under differ-

ent external electric voltage.

Growth Flow rate/sccm

Mass/g Voltage/V o
temperature/°C (, gas Ar carrier gas

A 01 0 900 2 200
B 01 10 900 2 200
Cc 01 25 900 2 200
D 01 40 900 2 200
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Fig. 2. SEM images of samples A-D: (a) Sample A;
(b) sample B; (c) sample C; (d) sample D.
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Fig. 3. SEM images of samples B-D at high magnifi-
cation: (a) Sample B; (b) sample C; (c) sample D.
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Fig. 4. TEM image of the sample D. Inset shows the
SAED pattern.
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Fig. 5. XRD patterns of samples A-D.

D, XU B RE N ) 45 5 B AE R LE. B A
Ha s () — 2B 38 n, 4 AM I o 40 VI, FEFE
i D I T = AR SR AT S0, 2 ) BT
B-GaoOs [ (201) T (402) M A1 (603) [, 7 LAE H
XA ST EPAT. gt R, R
XA B CVD 5B A K HIRE S, BE A SN
H, 1 (%) 184 e DA B i 5 4 T

3.4 HEREBRUTAE

N T I FURE DG SR, R AR F A H
JEAKBIFE i A—D 34T 7 RIOGE R AE, D&
SR 6 Frs.

H T 8-Gag O #& H 27 [ 1) T 2517 2 AR 4
BE, ATARE N 1 1) Re 2RI A Xt (ahw)?-he 1
%gﬁ [23]’

(ahv)? = A(hv — Ey), (1)

AP ANEH, o AREREL, B, NS,
G R R, K6 2R 1 2 P A3 i e AR K
567 Re &R (h) 28T — 58, W2 s B A by BT
7 R RE 5 DK /N BIVRT DA A 2 % R IR 0 2 i B E
PR 6 T LASRIFFE S A 1) Eg (6 £0°5 4.62 eV, I
3% il 46 BIRE 5 B—D I8 By 7 5l 2958 4.73, 4.79
4.81 eV, MIRIFIIBUE LS KRG, FE& CHFID I
o A BB, #ROR TR A, BRI T 2
PG WM E W Be 5 4 I 1R BT 9K e i

PR B B AR AP A %, BT Y SEM AT XRD &5 5 n

Sample C

Sample D

(ahv)?/arb. units

Photon energy/eV

6 i A—D K (ahv)? M (hv) BREHIZL
Fig. 6. (ahv)? vs. (hv) curves of samples A-D.
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Abstract

Gallium oxide (Ga203) has five crystalline polymorphs, i.e. corundum (a-phase), monoclinic (8-phase), spinel
(v-phase), bixbite (§-phase) and orthorhombic (e-phase). Among these phases, the monoclinic structured S-GazOs3
is the most stable form, and is a ultraviolet (UV) transparent semiconductor with a wide band gap of 4.9 eV. It
is a promising candidate for applications in UV transparent electrodes, solar-blind photodetectors, gas sensors and
optoelectronic devices. In recent years, one-dimensional (1D) nanoscale semiconductor structures, such as nanowires,
nanobelts, and nanorods, have attracted considerable attention due to their interesting fundamental properties and
potential applications in nanoscale opto-electronic devices.

Numerous efforts have been made to fabricate such devices in 1D nanostructures such as nanowires and nanorods.
Comparing with the thin film form, the device performance in the 1D form is significantly enhanced as the surface-
to-volume ratio increases. In order to realize 8-GasO3 based nano-optoelectronic devices, it is necessary to obtain
controlled-synthesis and the high-quality 8-GazO3s nanomaterials. According to the present difficulties in synthesizing
B-GaxO3 nanomaterials, in this paper, the grid-like 8-Ga2Os nanowires are prepared on sapphire substrates via electric
field assisted chemical vapor deposition method.

High-purity metallic Ga (99.99%) is used as Ga vapor source. High-purity Ar gas is used as carrier gas. The flow
rate of high-purity Ar carrier gas is controlled at 200 sccm. Then, oxygen reactant gas with a flow rate of 2 sccm
enters into the system. The temperature is kept at 900 °C for 20 min. The effect of the external electric voltage on the
surface morphology, crystal structure and optical properties of 8-Ga2O3 nanowires are investigated. It is found that the
external electric voltage has a great influence on the surface morphology of the sample. The orientation of the 8-GasOs3
nanowires grown under the action of an applied electric field begins to improve. Only a grid composed of three different
growth directions appears. And with the increase of applied voltage, the distribution of nanowires becomes denser and
the length increases significantly. In addition, it is found that the chemical vapor deposition method assisted by this

external electric field can significantly improve the crystallization and optical quality of the samples.

Keywords: external electric field, chemical vapor deposition, 5-GasO3z, nanowires

PACS: 81.15.Gh, 61.82.Fk, 81.07.Gf DOI: 10.7498/aps.67.20180805
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