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Recent Developments of Laser Crystals
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Abstract Recent developments and research status of laser crystals for high-power and large-energy lasers at around 1 pm for

advanced fabricating techniques and novel laser weapons were reviewed.
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Table 1 P, avg,mx for Nd doped YAG and GGG crystals

with two different pump conditions

Pavailyavg,max pumped Pavail,avg,max pumped

Crystal
by 808 nm /kW by 885 nm /kW
Nd: YAG 32 62
Nd: GGG 26 48
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Table 2 Comparison of thermal effect between
Nd:GGG and Nd: YAG

Nd: GGG
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R EILRBE R I RIAEKE 75 mm T B0 KK
Yb: YAG ffk, AU B RITT T B .

5 45 7

AT BB R OGN T & A RS R R
WHREMX LD B E B RE . BE . EhE
AR, LB R ERE, BUCRAR B CHENE R
A A (Disk) 45 # 3 Y6 R AR 4% & 4 (Slab) S5 M3 .
FHF A BRI B R G B EBOEB AR E.

2 £ X B

1 T. H. Maiman, Stimulated optical radiation in ruby [J].
Nature, 1960, 187(4736): 493~494

2 H. G. Danielmeyer, F. W. Ostermayer, Jr.. Diode-pump-
modulated Nd: YAG laser [J]. J. Appl. Phys., 1972, 43(6):
2911~2913

3 D. A. Gilmore, P. Vujkovic, G. H. Atkinson. Interactiveity
absorption spectroscopy with a titanium sapphire laser [J]. Opt.
Commun. , 1990, 77, 385~389

4 L. de Shazer. Vanadate crystals exploit diode-pump technology

[J]. Laser Focus World , 1994, 30(2): 88

5 Gan Fuxi, Deng Peizhen. Laser Materials [ M]. Shanghai:
Shanghai Science and Technolgy Press, 1995
TREBRZ. s (M) EE. FERZ2EASLRE,
1995

6 A. Giesen, H. Hugel, A. Voss e al.. Scalable concept for
diode-pumped high-power solid-state lasers [J]. Appl. Phys. B,
1994, 58(5): 365~372

7 C. Stewen, K. Contag, M. Larionov e al.. A 1-kW CW thin
disk laser [J]. IEEE J. Sel. Top. in Quantum Electron. , 2002,
6: 650~657

8 K. I. Matsuno, T. Sato. Development of high-power all-solid-
state lasers in Japanese MITI Project [C]. SPIE, 2000, 3889.
172~181

9 Yao Zhenyu, Jiang Jianfeng, Tu Bo e al.. High-power diode-
pumped Nd:YAG disk laser [C]. SPIE, 2005, 5627: 112~120

10 John Vetrovec. Compact active laser [C]. SPIE, 2002, 4623;
104~114

11 J. Vetrovec. Materials for high-average power solid-state laser
[C]. SPIE, 2003, 4968 87~96

12 Jin Feng, Zhou Dingfu. High power solid-state heat capacity
laser development [ J]. Laser Technology, 2004, 28 (5):
534~538
& B.FARE. RUREAHASROLS [J] #AeER K, 2004,
28(5): 534~538

13 G, Albrecht, E. V. George, F. K, William et al.. High energy
bursts from solid state laser operated in the heat capacity limited
regime [P]. United States Patent; 5526372, 1996206211

14 H. J. Hoffmann, S. Glaswerke. Solid state laser rods for high
power conditions [ PJ]. United States Patent: 4845721,
1989207204

15 Deng Peizhen, Qiao Jingwen, Hu Bing e al.. Perfection and
laser performances of Nd: YAG crystals grown by temperature
gradient technique (TGT) [J]. J. Crystal Growth, 1988, 92.
276~286

16 P. Lacovara, H. K. Choi, C. A. Wang e al.. Room-
temperature diode-pumped Yb : YAG laser [J]. Opt. Lett.,
1991, 16(14): 1089~1091

17 C. Bibeau, R, J. Beach, S. C. Mitchell & al.. High-average-
power 1-pm performance and frequency conversion of a diode-end-
pumped Yb: YAG laser [J]. IEEE J. Quantum Electron. , 1998,
34(10): 2010~2019

18 E. C. Honea, R. J. Beach, S. C. Mitchell & al.. High-power dual-
rod Yb: YAG laser [J]. Opt. Lett. , 2000, 25(11) . 805~807

19 D. S. Sumida, H. Bruesselbach, R, W. Byren e al.. High-power
Ybht YAG rod oscillators and amplifiers [ C]. SPIE, 1998, 3265.
100~105

20 H. Bruesselbach., Power sealing issues for Yb: YAG lasers [R].
Presented at the Optical Society of America 2001 Annual
Meeting, Long Beach, CA, 2001, 14~18

21 T. S. Rutherford, W. M, Tulloch, E. K. Gustafson e al.. Edge-
pumped quasi-three-level slab lasers: design and power scaling [J].
IEEE J. Quantum Electron. , 2000, 36(2) : 205~219

22 Hongbin Yin, Peizhen Deng, Fuxi Gan. Defects in YAG: Yb
crystals [J]. J. Appl. Phys., 1998, 830, 3825~3828

23 Q. Liu, M. Gong, F. Lue& al.. 520 W continuous-wave diode
corner-pumped composite Yb: YAG slab laser [J]. Opz. Letz. ,
2005, 30(7): 726~728



