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| LuAG : Eu nano-powder |

H 1 LuAG: Eu'™ 4 KRB & ik 22
Fig.1 The synthesis of LuAG : Eu’*" nano-powder
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JBReE A FIRA SRR AR S AR S5 . By K 4 900 C
B4k 5 LuAG AT SRR AE 19 1 I B0, XS B0 IR
FHEEF] 1000 CHY L LuAG AHATHHERAE 436 3R, 3%

5
s
z
E
0 20 40 60 80 100
20/(°)
B2 LuAG: Eudl B KETREEERRE2h KR
t# XRD # [

Fig. 2 XRD patterns of LuAG : Eu*" powder calcined at

different temperatures for 2 h
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B3 LAG: Eu# 3£ 1000 CHE R 2hJ5H SEM K
Fig. 3 SEM photographs of LuAG : Eu powder calcined
at 1 000 C for 2 h
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Fig. 4 Effect of sintering temperature on the excitation

spectra of 5 mol% Eu’" doped LuAG powder

Aen=391.0nm

E
S
2
g
k| %
10mol%
13mol%
15mol%
340 380 420 460 500

Wavelength/nm

W5 FE ECT#H2%KET LuAG # K7 1 000 CHR%E
2 h E R i E
Fig.5 Excitation (Aq, =591 nm) spectra of LuAG doped

various Eu’* concentration powder calcined at 1 000 C
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Fig. 6 Emission (A, =397 nm) spectra of LuAG doped
with various Eu’t powder calcined at 1 000 C for 2h
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Table 1 The reduced matrix elements of Eu’" 'on for
SDy-"F, (J=2.4.6) transition

"Dy-"F, °Dy-"F, "Dy-"Fs
U® 0.003 2 0 0
uw 0 0.002 3 0
u® 0 0 0.000 2

i 2 SD[)_7F2/SD()_7F1 *HSDII-7FJ/SD0_7FI
EXBEZILUREBEESE O, Q
Table 2 The intensity ratio of *D,-’F,/°D,-"F, ,
SDy-"F,/°Dy-"F,, and the intensity parameters £, , Q,

LuAG 0, 0
B np I,/ 1, 11/11 !/ '/

samples (107 em®) (107% em®)
Eu’" 3 mol% 2.149 0.387 0.363  0.156 0.129
Eu'" 5 mol% 2.156 0.381 0.347  0.153 0.123
Eu’"7 mol% 2.162 0.394 0.375  0.158 0.133
Eu’" 10 mol% 2.172 0.406 0.405  0.162 0.142
Euv* 13 mol% 2.181 0.415 0.434  0.165 0.152
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THREG R e Xt s BN Hop 139 ~424 em ™ IH 45T
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SN F)). 440 ~966 cm ' IH 25 T4 4 T 460,519,
575, 708, 742, 809 cm ' &b 1y ALFO P fE K A
460 cm ™ by ALFO TR B B 250 7 AT
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HWD. BT B AW E N 5 mol % i, - T A
SREE AR K. BiE B’ W BRI — 4R L o
R i A T A

095

085
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065 [ 13mol% — <Mool By

0.55 1 1 1 1 1 1 1 1 1
-0.2 0.2 0.6 1.0 1.4 1.8
Wavenumber/(x10°cm ™)
R
Fig. 7 Phonon-side band spectra
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Emission Properties of Eu-doped Nano-Lu;Al;O,, Powders by
Ultrasonic Atomization and Co-precipitation Method

HU Yuan, XIA Hai-ping, ZHANG Li
(Key Laboratory of Photo-electronic Materials. Ningbo University, Ningbo, Zhejiang 315211, China)

Abstract: Eu’" doped nano-Lu; Al; O;, powders were prepared by ultrasonic atomization and co-precipitation
method with Lu,O;, Eu,0;and AI(NO;), « 9H,0O as raw materials, and the obtained powders were
sintered at various temperature. X-ray diffraction and scanning electron microscopy were employed to
characterize the particle size and phase composition of the nano-powder. The emission, excitation and
phonon-side band spectra of Eu’t : Lu; Al;O,, were measured. The result indicated when the sintering
temperature was higher than 900 C, the luminous intensity was significantly enhanced and the optimum
doping concentration of Eu’" was 5~7 mol%. The 2, and (, parameters of Eu’" for optical transition
were calculated from their emission spectra in terms of reduced matrix U’ (1=2,4,6) character for optical
transitions. The results indicated that the intensity parameters (2, reached to minimum and electron-
phonon coupling to the maximum when the doping concentration of Eu’™ was ~5 mol%. With the increase
of Eu’" content, the optical parameter increased slightly and the electron-phonon coupling became weaker.
It suggests that the symmetry becomes weaker, the bands of Eu and O atoms become higher and the
covalence of Eu and O atoms increases. The 2, of the powder shows an obvious lower value by comparing
with those of Eu®" in glass and crystal matrix, which is result from the symmetrical decreasing of the
nanoparticles induced by a large number of defects and structural aberrations.

Key words: Lu; Al; Oy, 3 Nano-powder; Emission spectra; Eu®’ ion; Optical intensity parameter





