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Abstract .
limits the scalability of high power output with high beam quality. Partially end-pumped slab laser
with a stable-unstable hybrid resonator is an effective way to solve this problem. 110 W output
with nearly diffractive-limit is obtained using Nd: YVO, as the gain media and a cavity less than 100
mm. The beam propagation factor M? are 1.3 and 1.5 in the unstable and stable directions
respectively at this power level. Spatial filting to cut the side lobes casued by hard-edge difrraction

In laser diode-pumped solid-state lasers, the thermal induced distortion in laser crystal

of output resonator mirror is also demonstrated. The typical propagation factors M? are 1.09 and
1.2 after a spatial filter at 50 W operation.
Key words: applied optics; diode pumped solid state laser; slab laser; hybrid resonator;

Nd:YVO,; beam propagation factor
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Fig. 2 Confocal unstable resonator
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Fig. 3 Stable resonator. (a) Flat-flat cavity
(b) Equivalent cavity
LEAEEME 4 Fin. MBERAT B 8K
FI 2 S (R O A% 4R 2 3R BO8 & 0 (LD
stack) . BEEIIE A FIRBOLE AT A M E
B Xt BOC R BT 1) HEAT HE L, B AR R T ] 2
AHPAT. B TRINGEREBOCR R A
AR S Ai i, T T hiliE B R A, &
ARt S B BB T R B AR S, B B A



44 A M. RIS s R A R A RO 493

B SO AR B 25 R I O AR B PR RE R R
— B, TR A B ZOR7E AR AR B O 1) B A% B 4 45 39 )
Ahiz g .t s AN his e HE T B . RATHAE S
B IR 46 432 S 1918 J7 18] BEHRA — PR .
R 5 AT LATE OB B K B b 2 S 7E A
Wt g Ir i LR G ¥, NS T %I [

LD stack
Waveguide

FEBEEREFT DS MIEL. 2R
I H R BOCE &S E MBI R AR A
B R G158 B — KA AR R U8 K O R s It
A B Nd: YVO, MR &k b . s & sy a8 R~
218 0.6 mmX12 mm, ZLFRNE, XEBREHES
RGERIBEL KR 90%,

M Output beam

(®)

Fig. 4 Experimental setup. (a) Horizontal direction; (b) Vertical direction
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Fig.5 Output power vs, pumping power
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Fig. 7 Intensity distribution in the far-field with side lobes
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Fig. 8 Illusion of space filtering
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Fig. 9 Intensity distribution in the far-field after

spatial filter

FATE R T CHRL7 I 59078 ML — AR EE
H f KBS K CCD HALI & T % b ¥t 5 6 3R
B EA M EWER FARER £ LB
WNSLL BB R 2f BHRBE R 27 B KN I E
WARERHREF M, B — A 7 110 W
b B R AR R T 1 B BB ERAE R R T MP O 1.3, 7E
el EXN 1.5, H Coherent i) Mode Master
& 50 W B b M BOCERIE B I BDL R &
ARG M B M =1. 09, B 5 | £ MP=1. 2,

g L ERTRIATA R 2 o m Hhis A L
FR-FERIEA A Nd: YVO, R ABOER X —F A,
FER L 80 mm B R T 110 W A7 5%
R 5 D6 R B B Ot B L FE BN IE A2 7 1) B Ok
WRERT M 4%k 1.3 M 1.5, s R
Ho 44 % R R 59% , [FIEE, AR SCEN BT FIH
23 [E] YR U0 A X L O BEAT BT, BB S IO R
FRETE 50 W i B9 SLAU(E 5355 1. 09 A 1. 2,
Bt #&2 B BMBF/DLR % & EdgeWave GmbH

HATH SR T,
£ £ X ®

1 Du K, Biesenbach J, Ehrlichmann D e al.. Lasers for
materials processing: Specifications and trends. Opt.
Quantum Electron. , 1995, 27(12) :1089~1102

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

3 Du Keming, Wu Nianle, Xu Jiandong et al. . Partially end-
pumped Nd: YAG slab laser with a hybrid resonator. Opt.
Lett. , 1998, 23(5):370~372

4 Chen Lin, Hou Xia, Lu Yutian. Analog calculation and
evaluation of LDA direct side-pump. Acta Optica Sinica
CGb¥ 58, 2002, 22(7):825~828 (in Chinese)

5 Jin Tianfeng, Yuan Yiqian, Miao Tongqun et al.. High
efficency 1. 064 pm output in diode pumped Nd: YVO,
laser. Acta Optica Sinica (& % F ), 1996, 16 (5):
598~600 (in Chinese)

6 Li Jian, He Jingliang, Hou Wei e al.. Performance of a laser-
diode pumped high efficient Nd: YVO, laser. Acta Optica
Sinica (.5 %38, 2000, 20(4):484~488 (in Chinese)

7 Hua Renzhong, Liao Yan, Franjic Ketal.. A 49.5 W Nd
:YVO, laser using the disc-anvil configuration, Advanced
solid-state lasers. Technical Digest, Quebec city, Canada,
0OSA. 2002, TuCl

8 Li Xiaoli, Shi Xiangchun, Shi Peng & al.. Temperature effect
of Yb: YAG thin disk laser crytsal. Acta Optica Sinica (% %
F3R), 2001, 21(10):1268~1271 (in Chinese)

9 Koechner W, Solid-State Laser Engineering. 5th rev. and
updated ed. Berlin: Springer Press, 1999



