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AR BE R M SR ROk ﬁhﬁﬂlﬂE’J —ANF BRI,
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FAPIRGEK SRS 7 T Zn0 5 B AT FH AL A% 3 ORI, 88 Ko i b 5 A s g, il
KA Zn0 E'IEIEIMKFZ:QETI_JE/JﬁHS UTAF K K JE I TF X 7% ( Floating zone method , FZ) J&E K Rl A 8 fk
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BRI A X SFRAT T ARG PEAT RAE , Il Raman JEIERDEECE Y ERERT T T HOE
TR, TRRES SRR, FZ 3K ZnO SHZTLEA RS0 & e
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1.1 #HREHE
¥ ZnO BoR (LHRE 99.9% ) B A BRI /M BE v, FBEEE RS 52, F TR ¢ 10 mm x 100
mm B, B FEAE 7 MPa Sk IE N RBE R, RIG AR DIk b, I8 ARSI AR
(60 em’/min) , 7F 1200 °C FHEZE2 h, A ¢ 6 mm x 80 mm Y% €4 ZnO [RIE FUhIFE. T A A
KA E A B (BEJE 5 mm) P TIRA G, SE0 % E O FZ-T-10000-H1-VP HL g s &
EE 4 AR T BB AN 4 3 20T AR A 2T/ R A Ak, AR SRS f = T IR 1) 2200 °C. Fil i 3
3o 5 IR X B3R K 2.5 mm/h, ERE AR S v/min. SALE KSR 0.3 MPa B UR. WARIE
AR XA AEEE , THERText A K iR A e 2 , 58 AR (300 em’/min) #1930 min, %
A H 99.9% .
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Nd: YAG, 4 YGEHE . 266 nm) MIEEE S ) & 6 GERRIE.
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ARG AR A AN 2 BN, A A KT M AR LY 7 mm, 2 A7 L/NE R R A AN S5
MI7SIE, BEWTRIFZ) 800 ~ 1000 wm®. SRR RS , AR & PR @24k, B BRI
B A AR X 2 A B Y 1) B — T S R

Fig.1 Photograph of ZnO whiskers Fig.2 Microphotograph of a single ZnO whisker

The inset shows the cross-section of a ZnO whisker.
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(100)
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FZ WEAE K Zn0 25— Fh BB Zn0 205 A4 K 30 40 50 G(J) 70 80 90
. . . e Ay : 200(°
ﬁ* ’ jT:l/EEﬁEEk*Rﬁ?UJi%%%\ﬁ%, %B‘%{géﬁ Fig.3 XRD pattern of ZnO whiskers under
B VLS IAEAEAR KA A [A]. 0.3 MPa

2.3 ZnO &7%H#J Raman i

Raman HU G X T SRR RHR S A2 A A Rk, Pl AR R ZnO 19 S ARZEHE. 2R 5En 45
FIH ZnO J& T Cg, 25 [BIRE, BB TN Brillouin DX ORI A TE MG TR S A, +2E, + E,, Hr,
A, R E, [FJBLLAM R & G AL, SRR Ay B SEE0DE 22 5 8L (TO) MAPOEF S TR (LO). E, 1%
W 2 AMELLRL, — N m EDe BRI — AN £y 45 4@ S 1 PEAR shAE.

4 MFE 0.3 MPa EJE FAEKAY Zn0 fZA) % Raman 3% &, 7€ 437 em ™' 2 HELAY Raman 154
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Fig.4 Raman scattering at room temperature Fig.5 Photoluminescence of ZnO whiskers at
for the ZnO whiskers different excitation intensity

Excitation intensity/ (kW + em~2); a. 1; b. 2; c. 20;
d. 1003 e. 200; £ 1000; g. 1500.

2.4 ZnO BAHEHEN (PL)HHESHEEENXR

FIH MK h Nd: YAG A5B T 09 4L (R590) OGSO (290 nm, 10 Hz, 7 ns) MK T 0. 3 MPa
AR NAEKM ZnO @20 PLIS SR RIER R, B5RWE S Fin.

MR AN <1 kW/em®) B, HEBMERRIE KN 2. 405 eV (515.6 nm) 400, WK 6 154k
a 7R, SO CEERIE T MR NS 07 | BRI B M 2 AR & 50 ' AT R R A T A, H
BRI FRER R TR RS A RE I, R ERtRE s AR S R BT, BB R R R R (A R
MR R FE RS (> 1 kW/em?) I, JFEAHHE 396. 2 nm(3. 130 eV) £24h & 5T, & 6 154k b, 43X —
RO P A, BJR T 21 ( Near band) H #1347 & A ( Recombination ) & ¥ 21 . T2 AW
UKl oy FEROZK A T T a2 R R — e Bk, BIEIE. RA R8I
o % — B A e SC IR G, X — SRS B X Zn0 BYEANROEK A H T2 A BIS TS A T
YHE. BEEHORSRIE IIEIN (I, =20 kW/em?®) |, ZnO 4RGN, I H s e s s —A4S8r
W, GFRERN 3.263 eV, WK 6 5L ¢ fron, HXTRN 2GR 380. 0 nm, iZZEGIERE R T 49K
ZnO i FHESHEARNE R 5. BRIAETSE Zn0 EZIEMSCHk T, SR BB S AR S5 Zn0 R AT 4E
AR RS, Y — B RMOR SR BE IR F) 100 kW B, i T3P FRERE R, P AR o i 2 i
WES 152 d s, SRS REEA R P, 4, &
IEARAE RS R Py BRAE. Rl A U& 98 Y 1
T, B T R R B R AT, X
A S35 FEFR A Mot density(MD). 7 MD DU LI,
WM REZENAE, B 28 7O B TR
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(EHP) ™ | fERFRXFEDE RS, i FRI% b 2 s
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PORAGIE— B AHEBR. S, P, B P AL « o5
PGS, EHP e PL 5P 41, L M
YR SR B — BR AR, B 2 EHP PR

: S 20 22 24 26 28 30 32 34
A FE-LO 2 A~ &G4, Mk mERE 1.5 Photon energy/eV
mW/cm® Hif ) SR B H PR L PR K 5 ik 2k B Fig. 6 Photoluminescence of ZnO whisker
BARAE ) WK S 3%k g PN, FEWETHH B2 30 &% at low excitation intensity

ET‘I‘}E% Excitation intensity/ (kW « em~2): a. 1; b 2; c. 20.
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Influence of Excitation Intensities on Photoluminescence of
ZnO ( Wurtzite) Whiskers at Room Temperature

GUO Xing-Yuan'" , DING Zhan-Hui'*" , ZHAO Xu-Dong’, QIU Li-Xia', XUE Yan-Feng', XU Da-Peng'
(1. College of Physics, Jilin University, Changchun 130021, China;
2. State Key Laboratory of Inorganic Synthesis and Preparative Chemistry, Jilin University, Changchun 130012, China)

Abstract ZnO( wurtzite) whiskers were grown with a floating zone method using ZnO powder as starting ma-
terials under 0. 3 MPa oxygen pressures. The as-grown samples were characterized by X-ray diffraction and
Raman scattering, and their characteristic peaks verify that the as-grown ZnO whiskers have excellent
hexagonal wurtzite phase and (100 ) orientation. The photoluminescence properties of the as-grown ZnO
whiskers were measured under 266 nm-light excitation from a Nd: YAG laser, and the influence of various la-
ser intensity on the photoluminescence of the ZnO whiskers was investigated. It was found that the threshold of
UV was higher than 1 kW/cm’.
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