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Abstract The high efficiency continuous wave and wavelength tuning properties of a diode—pumped domestic
Yb:YAG ceramic laser is studied. The laser performances of ceramics with different atomic fractions (1% .2% .5% .
10%.15%) and thickness (3.6 mm) are compared. The highest output power of 2.4 W is obtained from a 3 mm 15 %
doping ceramic, pumped by an absorbed pump power of 6.3 W, corresponding to a slope efficiency of 47%.
Wavelength tuning is realized by inserting a prism in the laser cavity, and the broadest tuning range is from 1017
to 1095 nm. The experimental results indicate the high—quality Yb: YAG ceramic is a promising candidate in high—
power all-solid—state ultrashort pulse generation and amplification.
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Fig.1 (a) Schematic of diode—pumped continuous—wave Yb:YAG ceramic laser;

(b) schematic of diode-=pumped wavelength tunable Yb: YAG ceramic laser

1202004-2



S I S
PRI, 76 VIR M P9 A A — A0 5 307 R A DD R SF6 =R B2 P, AN 1(b) 7 | 388 5 BT = e 5 1 o J3E T 1L S
B G O I BT

3 IR 54y

TR T AS [R5 2% U B RN AN [R) JEE B 1) P 25 A o X il 2 SO A IROSOR  SE R 25 SRR 2 T . FE K
8 W I A G2 TR R, R[] B i i) R Uil 32 Ty S A S iz D SR i 3 e 38 TR G R o X T 3 mm B
15%5 721 Yb: YAG B % , B FE s B9 WU K 78.9% , 11 X T 6 mm J& 15% 48 2219 Yb: YAG B % , Filiz W2 ik
R H 95.3% , JLF- 4B Al iz Ty K

8 8
(a) = lat.% . () = lat.% -3%
B o 2at% 89% = «2at.%
g 6f 4 bat.% A L a5at.% ~83.4%
£ * 10at.% ~ B +10at.% -
Byl * Lok, w219  Eaf + U o
£ S - 40.9%
22r gat )
2 2 26.9%
< 192% =
ok . . . . ok . . . .
0o 2 4 6 8 0o 2 4 6 8

Pump power /W Pump power /W

B2 (a)3 mm EHI(b) 6 mm JE Y [F45 4 U 19 Yh: Y AG Fig % WU 32 Th 2 A S 02 Th 2 1 o6 &
Fig.2 Absorbed pump power versus incident pump power for (a) 3 mm and (b) 6 mm thickness Yb: YAG ceramic

with different doping concentrations
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Fig.3 Average output power for 3 mm thickness Yb: YAG ceramic with (a) 2.5% OC and (b) 10% OC; 6 mm thickness
Yb:YAG ceramic with (¢) 2.5% OC and (d) 10% OC
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Fig.4 Spectrum of Yb: YAG ceramic laser under continuous wave operation
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(b) 5 mm X 5 mm X 6 mm and 10 % doping concentration
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