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Abstract

Ag nanowires and ZnO quantum dots were fabricated by chemical methods. The surface morphol-
ogies, structures and optical properties were investigated. It is found that both Ag nanowires and
ZnO quantum dots exhibit single crystal structure with average diameters of 130 nm and 5 nm,
respectively. The significantly enhanced UV fluorescence was observed from ZnO quantum dots
after mixed with Ag nanowires at a certain ratio. The enhancement emission positions are consis-
tent with the localized surface plasmon resoant modes in Ag nanowires. This study may provide a
new way and a reference to design ZnO based nano light-emitting devices.
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1. 53|

IEAESR, ST AU B MR I R ST RO ot FURR I S5 O s T (S A3 B FE e 2 AR Rt AR
POCRE . BT 8 LED. RIGHFE. KPHBE LSS B AT W M AT [L] [2]. ZnO k& T 5
BAGT B % KT 3.37 eV) M7 SR 46 58 (60 meV) S5, 2 il 4 5 AN rlL 28 1 B AE WD PRET [ B AR R
TR R 22 1 44 v A RVATT 58 i S5 T G 9T R S A ) ) 6 8 09 K 3 ) ) JRy 3 T 25 B8 TR IR 8 5 OB R 3 v
ZnO IR IERCR[1]-[5]. ATt &Rk 45 M5 ZnO &7 m R A kg m L Rk B+ &
B .

H BT, VF 2 HLRO X 28 52 & 45 R AL S 1 5 B B 5 I 5 Ak o FRUB R 72 [3]-[6] - Liu 55 A 7E ZnO
RINAK—)Z PLYPREEH, MIAE A5 638 T 12 £5[1]. Lai % AfE ZnO 45K 15 B L 5 1Y o
10 f%[2]. Wu 25 AFIH Al 9K 45 Mt g2 8] 7 ZnO MR I D e s Bl 5 [3]. AN RYLAE X J7 T CU A
T2 TAE[7]-19]

YT, ASCRAEG BIEH% T Ag 9K Zn0 &7 5450, s Afs T2, E5H
T AU AN A S XS FE S TSR G  VER AE AT T RAE « AR I AL R DL— & LLliRA ZnO
T AR AG GPRERFES, AT ROE R ZnO &1 s A R 6 (365 nm B, X5 A L PRIR IS 5
WAL AR — 2, AR TR RN ZnO BRI GEAF I KA XS HRAGIR L T H R E s %,

2. SKh
2.1 BRI

Ag PR EERR K IE I % o SEB0 B BIM EHE RS ERER (AGNO3) . FALEA(NaCH) 2R LI b
BA(PVP). L _EE(EG), ASEG AT A2 B tral, JoFgit— B, Bl 10 mL f¥) PVP-AgNO;-
EG (A (NaCl), FHr AgNO; Fl PVP [ EE /KRR BE 435108 0.1 M F 0.6 M, 4R FI &0 Tk B2 L
N 0.003:1. HHRA TG HHE 15 min, BIAE] 50 mL M, HAE 160°CHI#k 2 ho K FrE =it
TR, FHEB TR ZEEEDE 3~4 W, e SR ARGK R RAF A 2

¥ 1.4873 g I —KEEEREE IINF] 50 mL B, 7E 80°C/AKIBH RIFHE L 1 h B W, RE
TN 4.170 g, WEAIHEFEE VMR, 5565 0.4199 g LIOH JIIN 50 mL ZEEE B i fiR o K LR Rh
R, JFAE 50°CoK¥EH RIZUEHE 5 min, 20385 B T/K P {RIE.

W Si A IR VIE AR /N R TN Fr s SR G RON 25 B8 7K I B b SRR SR B R A R B R 6:1:1~8:2:1
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HIIE BRI TIR I 20~30 min. 2 )5 & B TR MU T, JFRRRT, AR SRR & M. FIRE R -
& Ag PR BIREEAT b A LTS AR R T R (A0 1) A TR R I S IR O R .

2.2. REmBIRAE

Ag AR ZnO & TS5 A B 28 (SEM, Hitachi S-4800) 137 5 B+ R AM5e
(TEM, Tecnai G2 F30)iATRAE . # i (6 EUR IR FH 52 6L % A% (Edinburgh FLS920) M &, 1%t (i
RGN He-Cd HOGLER(325 nm, 5 mW); - [FIEFF f BIRSCEE HH 48 70 7] WL 43 606 FE T (Shimaduzu UV2550)
M, PRI T AgIZnO BT S G MUK KGR AF T R R L T g a s %,

3. &ER5vHe
3.1. SEM &R S

< 1(a) v Ag 9KZEi) SEM I, EIHR RT3 H s Ag 9K P E AN 130 nm, KRk E v 3~20
um. 5 1(b) Ag AR B HEE TEM . IR % Ag 4Kk 1 fifi A1 #E D d = 0.238 nm, #LHHI
LRSS, n T 7 A (11L) 1

ZnO =T HIH TEM B 2(a) . HHIEATEL, ZnO &1 s& PR SE N 5 nm 2247 (R ERIALE#4) o
2(b) R m B B, Ui ZnO &1 USRS, R FA% IEE 0.244 nm, J& T4FE0 45849 1)(101) SB Il -

3.2. AgiZnO B F R E &R FFE R

K 3 BN AQIZnO &= T A S A Ag FEAIINE 2 3 W A= IREBUROIE, R4 Zno
BT A REBOERE AR E A i P 3 AT %0, 7E Si(100) R4 ZnO &1 A IR HA BB 1 48 /0 & 14(365
nm) A4 55 BB &G (520 nm). BER— 2 Ag YIKEIR G S, ZnO & ¥ R K 6(365 nm Ab) A A
BIGER, BRI 4 R R A A R SRR A — B ] 3 DN AR R SO B L
B Ag £ S INE AR b A . LIRSS R 7E Ag PUKFES IO ECH 3 I, A IR S 19
WARECEA L, Y Ag BRI IR TN EIGNET, TR R N, IXFERT LI ZnO B A 0%
R P R %

Figure 1. (a) SEM image for Ag nanowires; (b) The high-re-
volution TEM image for Ag nanowires
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Figure 2. (a) TEM image for ZnO quantum dots; (b) High-
revolution TEM image for ZnO quantum dots
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Figure 3. The photoluminescence of ZnO quantum dots
spin coated on Si substrates with or without Ag nano-
wires, and the inset is the dependence of enhancement
ratio of ultraviolet emissions of ZnO quantum dots on
spin coating droplets of Ag nanowires
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F 4 gy TR AN LA YL BE T Ag GKRZR (R 1) ZnO & A (41 () A1 35 VAR i (W 1)
RO . B 4 AT 40 ZnO &1 54 360 nm BHE A WS miiod, X H M E A
RSO L T B IS RS [10]; 1T Ag 9IKZRAE 343 nm A1 378 nm B I 43 A6 52 55 AN 55 FAO W AL U 5
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(RBRFE, {H 378 nm Ak 1R SC U 2T 7 A8 A AN B ik
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Figure 4. Absorption spectra of ZnO quantum dots, Ag
nanowires and the mixed mass, respectively
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