55 12 2006 12
1000-3290/2006/55 12 /6414-05

ACTA PHYSICA SINICA

Vol.55 No.12 December 2006
©2006 Chin. Phys. Soc.

Nd’* ”
1 1t 1 2 2
1 200072
2 201800
2006 3 17 6 16
Nd** Y, 5. La,,0; x=0.08 .
Nd** Y, g4 Lag 16 0; 780—850 nm Nd** 1.5a1%
820 nm 808 nm Gae 820 nm = 1.81x 107 em’ o, 808 nm =1.54x
1072 em’ . 1078 nm La, 05
Xy 1.6 0.46 CFy—" T By 1 56.82% .
Nd3+ Y].84 I‘a().l(y()3
Nd3+
PACC 4262A 0765 7820 8120E
1700 °C
1 . 24 Y2 03
1\1d3+ . I\Id3+ 5 Yb3+
La3+
' Y,0,
Nd** Y, s Lag 16 Oy
YAG 2 Sr; PO, F 10 2.
? Y,0;
1964 Nd&** Y, 0, Nd,0; 99.95% Y,0, 99.99%
3 Y, 0, 2430 °C La,O; 99.95%
YAG 400 °C 2280 °C Nd’*
. N&** lat% 1.5at% Sat% lLa’*
8at% .
Y, 0, 0.3—0.8 mm.
JASCO V-570 UV/VIS/NIR
Jobin Yvon Spex
21 . Y,0, Fluorolog-3
2000 °C 808 nm.  Hamamatsu 5509-72
* 60578041

F E-mail yangqiuhongen @ yahoo. com. cn



12 N&* 6415
16 i Hore—*Gsye
3. L
loss—"Fopp + PH(2op

- 12f
§
3.1. 2

Y, 0, = L

1700 «C **° La, O, al

1450—1600 °C . 1 1450 C ;/\/U
Nd3+ 0E L | L I I
500 600 700 800 900
1.5at% P /nm

Nd3+ Y1‘84L30.1603

1 N&* Y,_5,La, 05
N+ 1.5at%
Sat% 0.8 mm

0.3 mm N&**

2 1.5at%Nd™" Y, g1a,60,
2 580 nm
Nd’* * I,,—* G,
16 em™" . 780—850 nm
NE* * Igp—"Fyp +2H 2 o

820 nm
7.13 em™! 5.5 nm.
LD 808 nm
6.06 cm™'
14.16 nm.
2.3031g 1,/1
Tan = [N 1
lg 1y/1 L
N
808 820 nm Oue 808 nm =

1.54%x107* em” oy, 820 nm = 1.81x 107 em’.

2 1.5at%NE* Y, glag 1605

3.2.

3 1.5at%Nd* Y, g Lay 60,
3 Nd**
CFyp—"1y *Fy—"1, Y Fy—"1,
1078 nm
7 nm N&* Y0, Fyp—"1p
Judd-Ofelt
1.5at%Nd** Y, g Lag 50,
0, =6.57x 107* cnt’
02,=2.04x10""em’ Q4= 4.38x 10" em’
6=0.11x10""em” .

4 4 4 4
‘Bj]’ J = F3/2 J’= 19/2 111/2 113/2

ﬁj 92 ﬁj 1172 ﬁj 13/2 Xna
Xaa=Q,/0, 7. B un 56.82%
Bron  31.54% B, 13 11.01% Xy,
0.46.
4 5 8 1.5at%
Nd&* Y,0, 0.5at%Nd’* YAG
Brr X
B] J XNd . 5 XNd
B un . YAG Xy 0.43 B un
54%  Y,0, Xy 1.6 B un
42% Brop 49.5%. NI Y,0,
Laz 03 Y1.84L30.16 03 XNd
0.46 N&* YAG Xy ) X
B un 56.82% 5



6416 55
2.0 80
iy Fy—T1aye Xyq=0. 43%0. 07 Xya=1. 60. 2
. ﬂJ,11/2=56. 82% YAG YgOg
E L2} I
=
£ L
N 4 4
w 0.8F Fa2—"113/2
it I =11.01%
-_ 4F3/z_419/2 ﬁj,lS/Z
0.4 ﬁJ,9/2=31' 54%
O. O 1 1 1 [l 1 1 1
900 1100 1300 1500
K /nm
3 1.5at%NE* Y, guLag 1605
La, O
23 5 By Xw 8
Y2 03
4
B] 12 . [B] 12 Fy, /7, =65.4%.
YF 32 —'1 12 Fiichtbauer-
Ladenburg N&** Y, g Lag 40,
Nd** Y,0,
3 5
Nd™ Y, g Lag 16 05 g A = 12 A2 2
Bun’c Tni [Al A da
[ n c T rad I A
| Nd3+:Y203 A 2
| 1079 nm O = 4.16
B.os2=19. 5% w 2
F ' x 10" em”.
| Bra1p=42% R
5 +
| 1 Nd Y, o Lag 160,
g I Bra3n=8-5%
g I
~ LA‘ 1 Nd3+ YI.MLa().]ﬁOS
‘]u% 41“—'3/2_4111/2
[ *Fap—"Ioss "Fas— 1132
L Yi.8alag. 1603 YAG Y,0;
Nd*:YAG /at% 1 1.5 5 1 1
[ Prep =34 5% X 0.46 046  0.46 | 0.43 1.6
i B111/554% B 1sp=11. 5% Nd . . . . .
NI | . /ps 244 168 77 240 210
LA ,
. . . Gen!10™ 2 em? 6.2 4.16 13.5 29.7 5.2
900 1100 1300
B /nm /% 94.94 65.4 27.24 88.8 —
1 YAG 9 Y,04
4 N&* Y, 04 YAG 10 .
8
1 Nd**
1078 nm r. =168 ps lat% Nd®* Y, g Lag 1 O;
Judd-Ofelt T =257 ps Nd** YAG
Nd** 1.5at% N = lat%Nd’* Y, 0, 1at% Nd™* Y, g Lag 16 0;



12 N&* 6417
. 780—850 nm
Nd™* Y, g Lag 6 0 820 nm LD
808 nm Nd**
. Nd&** 1.5at% 808 820 nm
YAG 0.7 nm " ou 808 mm =1.54%x10"" em’ o, 820 nm =
1.5at%  1.81x 10 em’.
Nd* Y, g lay 40, 1078 nm 7 2 1.5at% N&* Y, g Lag 1405
nm 1078 nm  *F,,—'1,,,
ﬂ] 112 56.8% 7 nm.
La, 0; La, O;
3+
Nd™ Y, 0, X 0.46 B3 1p
3
Nd™ Y, Lag 16 05 56.82% .
3 Nd** Y, 84 Lag 16 0
1 Judd-Ofelt
Nd** Y, 54 Lag 16 0
1 LiuJ H Xu R F 1995 Laser Device and Technology — Beijing 6 Lupei V' Lupei A Tkesue A 2005 J. Alloys Compd . 380 61
Beijing Institute of Technology Press p90 in Chinese 7 Ajroud M Haouari M Ben Ouada H et al 2000 J. Phys.
1995 Condens . Matter 12 3181
90 8 TuJ Murai T Tazunori K et al 2001 Jpn. J. Appl. Phys. 40
2 Takaichi K Yagi H Lu J et al 2004 Appl. Phys. Lett. 84 317 L1277
3 Hoskins R H Soffer B H 1964 Appl. Phys. Lett. 422 9 Kumar G A TuJ Kaminskii A A et al 2004 IEEE J. Quantum
4 HuangZ G XiuZ M Sun X D 2004 Chin. J. Mater. Res. 18 Electron . 40 747
399 in Chinese 2004 10 Creskovich C Chernoch J P 1973 J. Appl. Phys. 44 4599
18 399 11 MaHX LouQH Qi YF et al 2004 Laser Technol . 28 488 in
5 Yang QH XuJ SuL B et al 2006 Acta Phys. Sin. 551207 in Chinese 2004 28 488

Chinese

2006

55 1207



6418 55

Spectroscopic characteristics of Nd** -doped yttrium lanthanum
oxide transparent ceramics ”

Ding Jun'  Yang Qiu-Hong' ©  Tang Zai-Feng'  Xu Jun®  Su Liang-Bi
1 School of Materials Science and Engineering ~Shanghai University ~Shanghai 200072 China
2 Shanghai Institute of Optics and Fine Mechanics — Chinese Academy of Sciences  Shanghai 201800  China
Received 17 March 2006 revised manuscript received 16 June 2006

Abstract

N&* doped Y, ,, La,, O x = 0.08 transparent ceramics were fabricated by conventional fabrication process.
Spectroscopic properties of the samples were investigated. The absorption band of N&®* Y, g Lay 1405 was broad covering the
wavelength range 780—850 nm. When doped with 1.5at% Nd&®*  the cross sections of the sample at 820 nm and laser diode
pumped 808 nm were 1.81 x 10~% cm® and 1.54 x 10~ % ecm®  respectively. The strongest emission peak of the sample was
centered at 1078 nm with long fluorescent lifetime broad emission bandwidth and high quantum efficiency. Because of the
additive La, O; the spectroscopic quality parameter Xy, of matrix was decreased from 1.6 to 0.46 thus the fluorescence
branch ratio of * Fy,—* I, transition was increased to 56.82% . These properties of Nd®* Y, g4 Lag 1605 transparent ceramic

are benefitial to achieve high efficient laser output and ultrashort modelocked pulse.
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