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Abstract The causation of the generation of strong amplified spontaneous emission (ASE) in the Nd: YAG slab is
analyzed, and the academic and experimental researches on suppressing ASE in high gain laser slab are developed.
The pumping duty ratio is 8%, the peak pumping power is 21.38 kW and the injecting intensity of 1064 nm
continuous detecting laser is 4 W/cm®. The output power amplifying ratios of the detecting laser are 1.82 and 1.92
respectively with common evanescent coating and multilayer coating. The total stored energy in the slab increases by
4.6% . The experimental results show that ASE effect can be suppressed and the total stored energy in the laser slab
can increase to a certain extent when special multilayer coating is coated on the top and bottom surfaces of the slab.
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Fig. 1 Absorption efficiency of multi-layer film for 1064 nm f{luorescence
MR E 1 S0 5 25 1A 8 2 B2 A X F LU/NFRAc BT RE G A A AN 1064 nm P K 195
e AR E R E , PN 1064 nm BIZEETRIR 0°~50° A S i) ¥k £ 2 55 & B i iy L ) B it 85 %4, oy
BAMEEEIA) 55% , X B H ASE E§A2/0 T 55 %, AT LAFE— & B2 B L0l A 4 N B9 ASE RL0 , $2
B Nd: YAG Wk i BE

3 HusEW ASE Ml 9 S B 45 % 5 o

Nd: YAG B 2% 5 1B 1< 9 1064 nm (93 178 58, IR IO — B B 81 CLDAD BE AT XU X AR il iz —
FM A 1064 nm 1Y R ' He HEAS L8 A A 2% 19— S A, 96 DA g — i 13 23 25 0 2% s T VD AF R 45
Nd: YAG # B HAK F150.2 mm X 30 mm X 2.5 mm, B3 XK EH 120 mm, B 5298 0.1 % 5 F 85
BO IZHAS S TG AL i E 8 GROG IR SRR 7 2 A D M IE R 1 iR, R 1% NKy
WO R Al 2% v A% i 1 ] 300 CRE R K80 L 0 Ry 43 39 SR 06 RTE AR 2% i 160 1 B9 SR 0 R 5 41 B o OG TR TE
M 4 b 2R A RS (B 2)

1214003-2



e ES Es i

1 ASIR]JE O I A S A
Table 1 Angle of incidence with different periods

N 12 13 14 15 16 17 18 19 20
0/ 45.0 41.2 37.7 34.3 31.2 28.2 25.4 22.7 20.1
Y /() 22.9 21.2 19.6 18.1 16.6 15.1 13.6 12.2 10.9
B/ 67.9 66.2 64.6 63.1 61.6 60.1 58.6 57.2 55.9
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Fig. 2 Transmission path of laser beam in slab
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Table 2 Central wavelength with different peak pumping powers

Peak pumping Central Peak pumping Central Peak pumping Central
power /W wavelength /nm power /W wavelength /nm power /W wavelength /nm

367 803.10 7790 803.73 15343 804.36
1571 803.21 9036 803.84 16500 804.47
2736 803.31 10325 803.94 17777 804.57
4060 803.42 11524 804.05 18988 804.68
5234 803.52 12845 804.15 20196 804.78
6548 803.63 14012 804.26 21384 804.89
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Fig. 3 Equivalent absorption coefficient and absorption efficiency at different central wavelengths
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Fig. 4 Curve of small signal gain coefficient versus time
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Fig. 5 Amplifying ratio of detecting laser under different peak pumping powers
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