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Abstract: In this paper, undoped and Dy’ doped Lu,0, crystals were prepared by EFG (Edge-de-
fined film-fed growth technique). The undoped and doped crystals turned to colorless and pale yel-
low after annealing in air, respectively. The undoped and doped crystals were characterized by high
resolution X-ray diffraction, Raman spectroscopy and absorption spectroscopy. The results indicat-
ed that the full width at half maximum (FWHM) of the peaks were 98.4", 170. 4" and 193.9"”, and
the maximum phonon energies were 609. 0, 611.4, 612.6 cm™, respectively. The undoped crystal
had no obvious absorption in the range of 260-3 000 nm band. While the doped crystals had charac-
teristic absorption peaks of Dy3+ at 350, 742, 798, 884, 1 063, 1 258, 1 681, 2 774 nm. 1 258
nm laser was used for excitation, and fluorescence spectra of 2. 7-3 wm were obtained. The lifetime
of the °H,,, energy level of Dy** was calculated as 17.9 ws and 16.3 ps, respectively. The optical
parameters of Dy’ : Lu,0, crystal were calculated by Judd-Ofelt(hereinafter referred to as J-O) theo-
ry, and the results showed that Dy’ : Lu,0, crystal has the potential to realize laser output at 3 wm

band.
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Fig.1 Lu,O, crystals grown by EFG method. (a)—(b) As-grown and annealed undoped. (¢)-(d) As-grown and annealed 2.0%
Dy** doped. (e)=(f) As-grown and annealed 3.3% Dy doped.



1810 K b/

¥R 543 &

HLER SR 5 3067 b T RO A B S RF i B {5
SRE R TR AR P, M N 0.5 mm/h, FEERHL IS
T v 3 gk R A R T 0 AR Al L R
FRA R R A N A T SR PR R A K e
S5 L HR AR DL 20~35 °C/h YV H) R G518 4 )
R RAAF BRI ST A @25 mmx25 mmx
12 mm, THBRK Dy B4 MK ST 1650 C
AR K15 h, AR H R 430 AR Sy TG £ RITIR B
0, 45 2% b MR 1 20160 B 45 2% Wk B A 14 hn i I
B JCHT B AR A 1 TR o
2.2 EEENK

K H 25 [ % HEAE Agilent-7800 ICP-MS X 45 2%
A A2 A3 AT A3 AT, 35 B0 Ay SOk I E L Ff R
K SR AT N T 7E E R R WA LR PERE il
FHAr 22 00 40 8L ] B9 Nalytical X Pert3 Powder X
SFF 2% 475 54X (40 kV, 40 mA, A (CuKa) =0. 154 18
nm) Y47 T W AH 53 B 5 ok JH Bruker AXS 28 ®] 17
D5005HR 75 43 BE X 5 26 477 5 A0 3K s 14 1) X5
RPEAE ML, LUIT AN 5 R 45 & T f 5 >k FH Horiba
Jobin-Yvon LabRAM HR800 J¢ 1 1X 7E 200~1 000
em”' 1 [P R AT B2 O I 4, SR 633 nm 0%
VERBUR IR, JCIE /3 BER R 1 em™ ; R AR 52 40T
U, -3 v 2T A0 B W st 3 R FH 4y #EFE R 0.1 nm
i) H 4% Hitachi 28 A A2 77 (1) U-3500 43 6% FE 1+
Perkin Elmer spectrum 100 % i 37 i A5 4 21 4) S 3%
AGHEAT DK 5 R FH 9 5] 2% T B2 20 W) AR 77 1Y FSP920
I3 B2 S 2 61 A 2 e e, ZE W R I KR 1258
nm, F2 OGS 7 BER L 5 nm, 98O0 = 9] [A] 4
i 224K h 400 ns.

3 #RL5t®

3.1 SBERHEMELHR
Xt TR B RO R B2 B T AN TR o BE R R
(Ko) WA TR, 2355 2 8007 LR 22 30 (D 315

KU=?;, (1)

Horr Cs 3R [ AH A 948 e vk B2, BP & A v Dy 19
WPE; C R B 48 20 ik B2 B0k Dy ™ 1Y
W B . SR DY T B Uk R Agilent 7800
ICP-MS #4743 81 , K5 0. 1 g #f 5k K i A 3 mL
HCl.1 mL HNO; DA X 1 mL HF #, 346 195 °CF il
POH R, Z G B4 RGWAE 52 AT LT
W75 5 R B 8 L s Dy B 4 Hk B RD Cs R

2.76%, JF R 1B 22 W B B €A 3. 3%, Rl 28 5K
(1) 3 2] Dy 76 F Bk A K 9 S A48 5 1R b i 2
BERBKN 0. 84, 330 F 1, X R SR A KW
Dy™: Lu, 05 i R B4 5 R 35—

kT RE R R A R S B AR AT
W, I XoF AF 5 T 45 3 14 0 K E AT XRD I, 45
RWNE 20 R, ShaiE-R A XA DE S, =F
5 bR PDF R W) & R4 H IS 4% 0%, 3R B BT 3k
15109 b 1A Ry A L, O fib M40, Dy ™48 2% I oK X 32 i
4 285 K 7= 2 5 )

3.3% Dy’":Lu,0,

| J [N A
2.0% Dy*":Lu,0,

1 | o
Lu,0

273

Intensity/a. u.

A | A

PDF#12-0728

I| |||||l|l |||||||||l|||1| TN

20 40 60 80
20/(°)

F2 Dy #4% Lu,0,f1 Lu,0, S &K K XRD 5 b ff 3%
Fig.2 The XRD and standard patterns of Dy doped Lu,0,

and Lu,0, crystals powder

3.2 EEME

T 1 2 0 2 U B 2 FRAE R R T A R T
[ 2500, 2 W e 1) 9 3 TT LAIE B A 1 50 bk
K S A E ) P E AOE AL S mmxS mmx1 mm () Ff
ate, X CLLL) b THT 2R AT a1 23 B X5 4 4 428 oty £k )
WL, R E 3 FTR . BB A R DL Dy ik B
H2.0% . 3.3% Lu,O5 i 1A [ 55 42 il 2k 2 0 58
(FWHM) %35k 98. 4" . 170. 4" . 193. 9", i1 2% ¥
ERiUR I 1SN Y | N 7 L S =
R N RRME AT . D 2SR B A% AR ) 5 B 1
B A AR BT AT
3.3 hEXit

I K F g i AR MR SE A R T S AL
AU BEEOE . AT R &R LR R A
W, E AR B KR TR A, R BOL O AR S R AT
WERIG TN, 25 5 KA TR I G, A F1] 58
B LLAMBO G . FRATXS LT e B 2% DA AN TR
Dy 5 vk B AR Y hr 20163 DESE Dy B 48
X Lu, O it 1 5 K75 1 RB 2 (952 ), 25 3 A (5] 4
FE7R o

AR K Y &R U E P OE AR B 4 mmx4



511 E B, FF: Dy Lu,0, T LLAMEOE S A Y S8 12 A 4 R RO 2 P o 1811
(a) Lu.O (b) 2.0%Dy3+1Lu203 (c) 3.3%Dy“3Lu203
273 — " — "
M08 47 FWHM=170.4 FWHM=193.9
3 g =
< Zz =z
ES E £
: g
£ £ =
| | | | | | 1 1 1 1 1 1 1 1 1
~0.06 -0.03 0 0.03 0.06 009 -0.10 -0.05 0 0.05  0.10 -0.10 -0.05 0 0.05 0.10
0/(°) 0/C") 0/(°)
E3 L0, MR XS . (a) T#B2%;5(b)2.0% Dy™;(¢)3.3% Dy,
Fig.3  X-ray rocking curves of Lu,0,. (a) Undoped. (b)2.0% Dy*. (¢)3.3% Dy™.
390.7 em™ T 33%Dy Lo, AE &L 70 03 O 611.4.612. 6 em™, ML T 045 % fh
— 2.0%Dy™": Lu,0, L . L . ‘
1,0, VR4 BT 4 i, Lol B2 By, e R 1 RE B UK
: 4975 cm™ 612.6 cm™ NN N . N
: = — 3 Aok % HG AT L B R A Dy B B 51 A R R
= 390.7 em” . \ .
e X A B A W 5 B e R T RE AR B R R
o
oo it WL I HLLAE S R A O BB Dy R 2
< - - e N N
— LansOs A 5 10 56 7 - i A 4 6 00, A 6 1
e Sl o N .
; iR o XA F T Dy™: Lu,Os F R FE 3 wm P B 5K
63 em N 4951 em™ 6090 em”! PR3

1 1
600 700

1

1 1
400 500
Raman shift/ecm”
B4 % S Dy 55 Lu,0, K i R 8O
Fig.4 Raman Spectra of undoped and Dy™ doped Lu,0,

1
300

200 800

crystals
mmx 1 mm B FE 5 AT R 2K . Lu,O5 )8 T4 0
LT R AR GG )R T RRE 1a3 (ThT) , — > b ML
PN JEM A 8 ANk oe . 7R L R AL
ar R WY SR B 8 0 4, 43 5l R 346.3(E,)
390. 7(T,+A,),495. 1(T,) ,609. 0(T,) em™ A= 47, X
I T 37 7 LuyO5 FF Lu—0 5 4 1 45 4 1. Fh 1K
H 5 4R B R AE 390. 7 em™ Ab 3% 4L S 0 X R ST
75 Lup 05 85 W B IR sh 5 1, Je R 1 BE O 609. 0
em™ o 1 Dy R EE K 2. 0% 3. 3% IR e KA 1

3.0 7/
——3.3% Dy’ : Lu,0,
—"2.0% Dy":Lu,0,
Lu,0,

(a)
2.5k

2.0F
1.5F
1.0
0.5

0
2.5
2.0
1.5
1.0
0.5
0

Intensity/a. u.

T T T T T T T 7T T
400 600 800 1000 120014001600 260028003000
A/nm

5
Fig.5

x1 FSUYERERREFHE
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