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Abstract One-dimensional (1D) well-ordered nanostructures of functional oxides open new avenues of applications
in wide-range of fields, such as nano-laser, flat panel display, magnetic memory, nano-transistors due to their
unique chemical and physical properties. Precise synthesis and assembly of well-ordered 1D oxide nanostructures is
therefore essential to the development of next generation nanodevices. Pulsed laser deposition (PLD) is one of the
most important methods for producing well-ordered 1D oxide nanostructures. Here we briefly introduce the
fundamentals and characteristics of PLD techniques, discuss in detail on the routes and mechanism of preparing 1D
well-ordered oxide nanostructures by PLD, and review current research process centering on several typical oxide
nanostructures fabricated by PLD. At the end of this review, we briefly point out the existing problems in preparing
well-ordered 1D nanostructures by PLD and prospect the application of ultrafast laser in this technology.
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Fig. 7 Top view and cross-sectional view SEM images of
ZnO nanorods grown under three different laser
influences™™ . (a-b) 4.0 J/cm®; (c-d) 1.8 J/em®;
(ef) 1.2 J/em’
Sl
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Fig. 8 Single-crystallineTiO, nanobrushes with high

[119]

energy {001} facets . (a) Cross-sectional

SEM  images showing the nanobrush
microstructure; (b) photovoltaic I/V curves of

TiO, nanobrushes, nanoparticles, and thin film
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HIBN R S8 5 i T N M2 TiO, 98 KA 1 3 & 5 55
PR B MY TiO, 40K A 1 I )5 3 58 e I h
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(37 % SR RE. WA 9 (b) Fr k. BRI AN, N i B
TiO, GKAEFES Y 5 K 550 5 02 25 0 B 5 1) )
WP DI AR &, I 9 (o) BT, Bl 25 8] 0148 K, PR
T AR 1) 490 K R B U/, 3 R G 8 OR T RRAIR
2014 4F ,Nechache 215 g ] PLD A& , 38 2 5 1ok
Ti & @A FEF DI T Ti M Au HEBEA St 5
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Fig. 9 Hexagonal nonclose-packed TiO, nanorod arrays™*"

. (a) SEM image of the surface morphology; (b) SEM image of

the cross-sectional morphology; (c¢) field emission I-V curve; (d) the relationship between field-enhancement factor

and array period
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XS 22 A Bl T R A R SRR I R . 2012
4F, Ahmad 25UV B 193 nm ArF #0628, %
PLD i AR, 76 1 345 &% 1l th il 4 7 T H,
CWEAG AR WO, 99K 45H . 2014 4F, Huang
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KRR b R B, T L, WO, 985K 454 i B AE R 5
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il i N o i o VS NN W S R
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B KA B E A A AR SO 25 4, SR
5 & 5

B RS AR Lt B g

B 10 SRA PLD £ ARLEATE ) W R AR BT il 5 10
WO, 4k k0
Fig. 10 WO, nanorods prepared by PLD with varied

W substrate temperature™'**
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=43P STEM [ 5 (o) 9K il 48 16 i 3 X 3k STEM 818 JE 552 181 5 (dD 94 2K il 4 Ji6 57 100 A9 52 RUBE 155 43 k% STEM
&L 5 Ced G K il Ao G 5% TET 79 {60 L ot 2 46 [
Fig. 11 Microstructures of CoFe, O, fabricated by surface diffusion method™*” . (a) STEM image showing the cross-
sectional structure of nanobrushes; (b) atomic-resolution STEM image of the sidewall of a nanobrush; (¢) STEM

cross-section image showing the nanobrush/substrate interface; (d) atomic-resolution STEM image showing

the nanobrush/substrate interface; (e) Fourier transform of nanobrush/substrate interface
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Bl 12 PZT QK811 . ()~ (@) R AR B R il 45 19 PZT 24 K4y SEM B S IE 5 (h) PZT 45K &
AR FIAL I DX PZT M X583 B A U B B AR At £ 5 (D PZT 4K & AE R [l il B2 FUER 0 T B A K87 1
Fig. 12 SEM images of vertically aligned taper PZT nanowires arrays"™ . (a)—(g) SEM interface images of PZT nanowires
prepared at varied growth temperatures; (h) the lengths of PZT nanowires and the thicknesses of PZT film in
transition region as the function of growth temperature; (i) growth window of the PZT nanowires at different

temperatures and pressures
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YBa, Cu; O; (YBCO) [ — 4E 40 2K 25 44 ] L) 3 i
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(a) 630 ‘C;(b) 680 C
Fig. 13 YBCO nanorods grown by PLD at different
temperatures:]Sﬂ . (a) 630 C; (b) 680 C
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Fig. 14 One-dimensional nanobrush
superlattice™" . (a) A STEM image showing
its cross-sectional structure; (b ) three-
dimensional structure of one-dimensional CeQ,/
Y, O, nano-superlattice reconstructed by atom

probe tomography
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