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Abstract An efficient laser diode-pumped Yb: YGG laser is demonstrated by using a high quality Yb: YGG crystal
grown by optical floating zone method, output power up to 1.95 W has been obtained under incident pump power of
6.7 W, corresponding to optical-to-optical efficiency of 29. 1% and maximum slop efficiency of 60% . By using a
semiconductor saturable mirror absorber (SESAM) to start and sustain the mode-locking. stable laser pulses of 2.1 ps
has been obtained without dispersion compensation. The central wavelength is 1035 nm and the output power is 1 W,
corresponding to optical-to-optical efficiency of 18.2% .
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Fig. 1 Experimental setup of Yb: YGG laser. (a) continuous wave regime, (b) mode-locking operation
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Fig. 2 Output power versus incident pump power under
CW running. Inserts are spectrum and picture of

beam pattern at the maximum output power
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Fig. 3 Pulse trains observed with two different time scales
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Fig. 4 Intensity autocorrelation trace of the stable

mode-locking laser pulse
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Fig. 5 Laser spectrum of mode-locking operation
WOt BB R R 29 1%, I KRB R EK A
60 %0, HI SESAM fE g # s BB T 1, 76 ¥ A AM B
OO T AR T 1WA SE R L bk e
FEHEN 2.1 ps. MSEERASR AT LA . Yb: YGG
A R L R A BOEHERE, B BB 983522 nm
A HEETE T8 A UL S Yb: YAG dh ik,
BRI £ PERE DL R A — Tl B 28 DRSO I 45 40 5

s & x
1 Zhou Binbin, Zou Yuwan, Li Dehua et al.. Experimental study of
continuous-wave mode-locked picosecond Yb : LSO laser [ ] ].
Chinese J. Lasers, 2009, 36(7): 1806~1809

JER, AR E . AR A L ESIBU ECRD Y LSO WO S 50
F2[J]. FE# K, 2009, 36(7): 1806~1809

2 Liu Chengcheng, Liu Jie, Zhao Yuefeng e al.. Characterization
of laser diode-pumped passively mode-locked Yb: YSO laser[]].
Chinese J. Las‘ers‘, 2010, 37(9). 2380~2383
XU X A BB L EOE A S Ybe YSO B g i
4;-:@%%%@[]1 FE Bk, 2010, 37(9): 2380~2383

3 Wang Jianlei, Shi Xiangchun, Zhu Xiaolei. Optimization design
and modeling of high peak power Yb: YAG pulsed lasers with
high efficiency[J]. &5 54k, 2010, 30(8): 2278~2283
TR M. RN mRCRE TR Yb: YAG ROk
SeE A Bt SRENT]. kS R, 2010, 30(8) . 2278~2283

4 Wu Wuming, Wu Huiyun, Xu Xiaojun et al.. Cryogenically

: YAG laser [J]. Laser &

Optoelectronics Progress, 2010, 47(7): 071403
RRW], RES, PR & RRR &S IR Yb: YAG #

Jedrll]. Mok B ke FFak, 2010, 47(7): 071403

10 Hz joule-
class laser diode end-pumped V-shaped water-cooled Yb: YAG
oscillator[J]. Chinese J. Lasers, 2010, 37(1); 44~48
BOOCHE, A, R BRSO R o i il A2 1 £ B 4
10 Hz"V7EIKY Yb: YAG HOLART]. + Bk, 2010, 37(1):
44~48

6 A. Giesen, J. Speiser. Fifteen years of work on thin-disk lasers:
results and scaling laws [J]. IEEE J. Sel. Top. Quantum
Electron. , 2007, 13(3): 598~609

7J]. E. Geusic, H. M. Marcos, L. G. van Uitert. Laser
oscillation in Nd-doped yttrium aluminum, yttrium gallium and
gadolinium garnet[J]. Appl. Phys. Lett. , 1964, 4. 182~184

8 S. Heer, M. Wermuth, K. Kriamer e al.. Sharp ?E
upconversion luminescence of Cr** in Y3Gas O, codoped with
Cr®" and Yb*" [J]. Phys. Rev. B, 2002, 65(12); 125112

9 1. A. Kamenskikh, N. Guerassimova, C. Dujardin e al..
Charge transfer fluorescence and f-f luminescence in ytterbium
compounds[ J]. Opt. Mater. , 2003, 24(1-2); 267~274

10 Haohai Yu, Kui Wu, Bin Yao e al.. Growth and characteristics
of Yb doped Y3GasOi, laser crystal[J]. IEEE J. Quantum
Electron. ., 46(12) . 1689~1695

11 Yongdong Zhang, Zhiyi Wei, Binbin Zhou et al.. Diode-pumped
passively mode-locked Yb: Y;Gas 1, laser[J]. Opt. Lett. . 2009,
34(21): 3316~3318

12 C. Honninger, R. Paschotta, M. Graf et al.. Ultrafast
ytterbium-doped bulk lasers and laser amplifiers [J]. Appl.
Phys. B, 1999, 69(1). 3~17

13 Huaijin Zhang, Junhai Liu, Jiyang Wang e al..

cooled high average power Yb

5 Duan Wentao, Jiang Xinying, Jiang Dongbin et al. .

Spectroscopic
properties and continuous-wave laser operation of a new
disordered crystal; Yb-doped CNGG[]J]. Opt. Express, 2007,
15(15): 9464~9469

0202005-4



