56 5 2007 5
1000-3290/2007/56 05 /2657-06

ACTA PHYSICA SINICA

Vol.56 No.5 May 2007
©2007 Chin. Phys. Soc.

Yb Y,O0,

"

2006 7 11
Yb YAG
Yb Y, 0, . 35W
37.5% .
Yb Y,0,
Yb YAG
Yb Y,0,
PACC 4255R 4270Y
1.
. 1990
900—980 nm  InGsAs
Yb
. Yb
Nd
18 nm
b YAG
Yb YAG Yh
Yb YAG
2.5kW
Yh'
YAG

T E-mail dreamer_ 7 @mail. siom. ac. cn

201800
2006 8 20
—Yb Y,0,
CAMIL
1078 nm 10.5 W
Yb YAG
Y, 0, YAG
Y, 0,
2280 °C
2430 C
Y, 0, ?
1995
34 Nd YAG S
YZ 03
1700°C 700°C
Y, 0,
YCL,  YbCL
100 nm
120°C
2 1000°C
Yb Y,0, 24 h
1700°C 5h Yh
Y, 0, o Yb Y,0,
.1999  Yb Y,0,



2658 56
1077 nm Yb Y,0;
2.2. Yb
4.2W
10.5 W 810 fs Yb'* Xe 4f;;
430 fs e Yb Y,0, ’Fyp ’Fs 10000
em™!
Starks F., 4 *Fsp
3
2. em™! 1 a b
Yb' Y,0, YAG
2.1' 13 14 Y2 03
Yb'* 1076.0  1031.0
1 Y,0; YAG nm YAG 1048
Y, 0, 1029.3 nm
1 ——————— 4,=11025 ————— 4,=10902
2 Y,04 21%/2{7/12:10504 2F5/z{7142=10624
4,=10225 A4,=10327
1076. 0 1031.0 1048. 0 1029. 3
3 ¥ Z4=931 Z4=T85
4 2000 V0, : e s
5 Fize /2
550 cm™! Z,=0 Z,=0
(8) Yb:Y,0s4 (b) Yb: YAG
6 27 W/m K YAG
1 Yh** a Y05 b YAG
1
Y,0, YAG 2.3.
/C 2430 + 30 1970 Konoshima Yb Y,0,
8%
T} 0 10 mm 2.7 mm.
C, Se D, Cy S,
6 6 10% Yb YAG 2 a
/10% em™! 268.7 138 Model V-570 JASCO
/A 0.90 1.02 800—1100 nm .Yb
10.603 12.00 Y, 0, 906 nm 950 nm 976 nm
Jpm 0.23—8 0.18—6 12.1em™ 14.7em™  19.2 em™
/ @ 1050 nm 1.89 1.815 100mim 24 nm 7 nm. Yb
6.8 8.5 YAG 915 nm 940 nm 969
/ glem™3 5.03 4.56 nm 57 em™ 11.0 em™ 6.5
/1076 K-! 6—7 6.8 em™! 9nm 20 nm 6 nm.Yb'*
/ Wim K 27 13 Y, 0, Yb YAG

Yb Y,0;



5 Yb Y,0, 2659
. 2 b 1075 nm
Triax 550 950 nm— 970 nm 1075 nm
1150 nm .Yb Y,0,
1031 nm 1075 nm 20 nm Yb
YAG 1029 nm 1048 nm
10 nm. Yb Y,O0; Yb 900—1100 nm
YAG
Yb3+
12°C. 45°
1% 10%
50 mm +
45° X%
T f=10cm 970 nm 5%
3 1075nm /§ 2
3 LD
]
W 970 nm
=
= Yb: Y, 05 MaEA RS
WA
Bot#H
1078 nm
1.0 . — . 3 1D Yb Y,0,
1029 nm \ Yb: Y204
P L3 T 1 S — Yb:YAG 4
E- 1075nm
E 0.6 2p_ el 7 4'
I 5/2 /2
zﬁi 0.4
PO 4 a
]
I 4.9 4 b
5%
oo L .
950 1000 1050 1100 1150
P /nm 5% 50 mm 3 cm
. 7W
2 b N0, b YAG ; 1076.5 nm .
b
35 W 1078 nm
10.5W - 30 %
3. 37.5 %.
3
CAMIL 970 nm
LD Yb YAG Yb
10 cm Y, 0,

400 pm Yb Y,0,



2660 56
10 1078. 2 : . .
THMHRES MRS .
g —o—T=5% T=5%
—o—T=6% ROC=50 mm -
- T T=T.7% £ 1077.6 . 1
B gl ——T=10% g
N w
= B
H o .
= 4 2
£ & 10770} 1
2 -
I (@) . (a)
0 1078. 4 s s s
15 20 25 30 35 0 3 6 9 12
MiEhE/W HHThE /W
12 . . ; . . 1077.0
HRA B, T=5% T R A (R R %)
10 —a— ROC=+c0 T
—e— ROC=300mm
= 8 —+—ROC=50mm 1 g 1076.5 F
£ g
5 e : L
- :
€ 4 . B 1076.0 |
2 _ ././
(b) (b
0 . . . . . 1075. 5 ' .
15 20 25 30 35 0.88 0.92 0. 96 1. 00
HIEhE/W 2k
4 1076. 6 . . . . .
. ALAG: T=5%
b 5% 1076.5F 1
g 1076.4 | §
=
2
= 1076.3 1 -
@ []
B 1076.2 [ .
5b
1076. 1 | . .
5¢ (©)
1076. 0 s . . . .
0 100 200 300 400 +oo
%/ mm
5 a b
C
Yb YAG
CAMIL
Yb Y,0;,
1% 10% 50 mm
+ ®
5% 50 mm
—Yb Y,0, cm 7W
1076.5 nm. 35 W



5 Yb Y,0, 2661
1078 nm 10.5W
- 30% 37.5%. 1
2 3
5
LD Yb Y,0;
Yb Y,0; .Yb Y,0,
Yb YAG
Yb YAG

1 William F K 2000 IEEE J. STQE 6 1287 11 QiYF LouQH DongJ X Wei YR Zhou J 2006 Acta Opt.

2 Stone ] Burrus C A 1978 J. Appl. Phys. 49 2281 Sin . 5797 in Chinese

3 Yanagitani T Yagi H Ichikawa M 1998 Japan Patent 10 — 101333 2006 5797

4 Yanagitani T Yagi H Hiro Y 1998 Japan Patent 10 — 101411 12 Shirakawa A Tahaichi K Yagi H Bisson ] F LuJ Musha M

5 Ikesue A Kinoshita T Kamata K Yoshida K 1995 J. Am. Ueda K Yanagitani T Petrov T S Kaminskii A A 2003 Opt.
Ceram . Soc. 78 1033 Exp. 11 2911

6 LuJ Takaichi K Uematsu T Shirakawa A Musha M Ueda K 12 Shirakawa A Takaichi K Yagi H Bisson ] F LuJ Musha M
Yagi H Yanagitani T Kaminskii A A 2002 Jpn. J. Appl. Phys. Ueda K Yanagitani T Petroy T S Kaminskii A A 2004 Laser
41 L1373 Phys . Lett. 14 1375

7 Takaichi K Yagi H Lu J Bisson J F Shirakawa A Ueda K 13 ZhaHT TouQH QiYF MaHX DongJX WeiY R 2005
Yanagitani T Kaminskii A A 2004 Appl. Phys. Lett. 84 317 Acta Phys . Sin. 54 5648 in Chinese

8 MaH LouQ QiY DongJ] WeiY 2005 Opt. Com. 246 465 2005 54 5648

9 Kong] Tang DY LuJ Ueda K Yagi H Yanagitani T 2004 14 ZhaHT LouQH QiYF MaHX DongJX WeiY R 2005
Opt. Lett. 29 1212 Acta Phys . Sin. 55 5221 in Chinese

10 KongJ Tang DY ZhaoB LuJ Ueda K Yagi H Yanagitani T 2005 55 5221

2005 Appl. Phys. 86 161116



2662 56

Optical characteristics of Yb Y,Oj; transparent ceramic

Qi Yun-Feng Lou Qi-Hong Zhu Hong-Tao Zhou Jun Dong Jing-Xing Wei Yun-Rong He Bing
Shanghai Institute of Optics and Fine Mechanics ~ Chinese Academy of Sciences  Shanghai 201800  China
Received 11 July 2006 revised manuscript received 20 August 2006

Abstract

A new solid-state laser material Yb Y,0; transparent ceramic based on nano crystalline technology and the vacuum
sintering  NTVS method is reported. The manufacture technology the physical and chemical properties the energy level split
structure and the spectra characteristics of Yb Y,0; ceramic media are discussed and compared with those of Yb YAG single
crystal. Further more with the compact active mirror laser CAMIL design the laser parameters of Yb Y,0; ceramic are
demonstrated at room temperature. An optimum output power of 10.5 W has been obtained under the max imum pumping power
of 35 W. Its corresponding slope efficiency was 37.5% . The laser wavelength red-shift was observed with the increasing of the
pump power and the reflectivities while the decrease of the radium of output coupler ROC . In fact Yb Y,0; ceramic is an
ideal laser material it has excellent physical and chemical properties and spectra characteristics comparable with those of the
Yb YAG single crystal. Further more its thermal conductivity and emission bandwidths are nearly twice those of Yb YAG

which shows that it is a promising candidate in high power and femto-second pulsed laser applications.
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