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Study on the Property of Passively Q-Switched Mode-Locked
Nd:Gdy.42Y0.5s VO, Mixed Crystal Laser with GaAs Absorber
Grown at Low Temperature
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Abstract; Passively Q-switched mode-locking Nd: Gd,. 4. Yo.55 VO, laser is successfully demonstrated by using a piece
of GaAs crystal grown at low temperature (LT-GaAs) as the passively saturated absorber as well as the output
coupler. The fundamental properties of Nd:Gd,. ., Yo.55 VO, laser are investigated. At transmission of 10% and cavity
length of 40 mm, the maximum average output power of 3.78 W is obtained when the incident laser pumping power
is 8.6 W, which corresponds to an optical-optical conversion efficiency of 43.9% . The output performance is then
tested for the passively Q-switched Nd: Gd,. s Yo.55 VO, mixed crystal laser. The threshold power for Q-switching and
@-switching mode-locked (QML) are about 2 W and 3.7 W respectively. At the incident laser pumping power of
8.6 W, @-switching mode-locking pulse with modulation depth more than 70% is available. The @-switched
envelope train with repetition rate of 670 kHz is obtained with pulse duration of 180ns. The average output power and
the optical-optical conversion efficiency are 1.35 W and 15.7% , respectively.
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Fig.1 Schematic structure of LT-GaAs absorber
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Fig. 3 Relation of the CW output power versus the incident laser pumping power. (a) L=40 mm, (b) L=65 mm,

(¢) L=80 mm
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Fig. 4 Relation of the average output power versus

the incident pump power
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Fig. 6 Q-switched-mode-lcoked pulse shape with the
modulation depth more than 70% (P, =8.6 W)

HHREE : — B AT LT-GaAs FHEBE KK (4
150 pm) , 35 AN B 7% L2 i A5 BT B2 oK A o o D,
F—H s BT LT-GaAs B Y2 LR R , 15 3 pm
(LT-InGaAs R IZE—H XA 10 nm), XK T
LT-GaAs 1 7] f F10% W {4 i 3E H0 R € , 2F i 42
5 T8 AR [ (R R IO 2% B AR 7R A R R I
W o BT LAZEAE A IR BE Bt 2B AU AH R i 5 B T, LT-
GaAs ¥ 5 TAE7EH Q B RET . T—2, KA
Wik — SRR ES R, DR RIFNE R,

5 &  ®

KA LT-GaAs 1E R 8% 3l #f A1 0% i {4 e
B8, R F T B M BE SE BT Nd: Gdo, 42 Yo.5 VO,
RN QBKIER. fEHMEY%E 8.6 Wi ,7153|
TIRABIE 70 % A LW Q BBk b, Bk o4

HEEMER 670 kHz, K& 25 180 ns, #6F Xk i
K 1.35 Wbk E 4% 15. 7, SRR
F B Nd:Gdy, 1, Yo.55 VO, 1B 5 75 8 B ik wh 4% 3% 7 3+
BE RN RS,

2 £ X W

1 Juan Du, Jingliang He, Jie Liu e al.. @ switching mode-locked
diode-pumped Nd: YVO, laser with a saturable Bragg reflector[J].
Chin. Opt. Lert., 2004, 2(5): 275~277

2 Bingyuan Zhang, Gang Li, Meng Chen e al.. Comparative study
of the mode-locking of Nd: GdVO,; and Nd: YAG lasers with
semiconductor saturable absorber mirrors[J]. Chin. Opt. Letz. ,
2003, 1(8): 477~479

3 Zhang Lianhan, Hang Yin, Sun Dunlu e al.. Spectral properties
of Nd:Gdy.5Yo.5 VOy crystal[J]. Chin. J. Lasers, 2004, 31(3):
339~341 (in Chinese)

KEW, B HLINFBE F. Nd: Gdos Yo.s VO, & 465 R M
[J1. F @k, 2004, 31(3): 339~341

4 Junhai Liu, Zhengping Wang, Xianlin Meng e al.. Improvement
of passive Q switching performance reached with a new Nd-doped
mixed vanadate crystal Nd*Gdy, 61 Yo.36 VO, [J]. Opt Lezt. , 2003,
28(23): 2330~2332

5 Jingliang He, Yaxian Fan, Juan Du & al.. 4-ps passively mode-
locked Nd ¢ Gdy.5 Yo.5 VO, laser with a semiconductor saturable-
absorber mirror[J]. Opt Lezt. , 2004, 29(23): 1~3

6J. Kong, D. Y. Tang, S. Ng & al.. Diode-pumped passively
mode-locked Nd : GAVO, laser with a GaAs saturable absorber
mirror[J]. Appl. Phys. (B), 2004, 79(2): 203~206

7 Jia Yulei, Wei Zhiyi, Zheng Jiaan e al.. Diode-pumped self-
starting mode-locked Nd: YVOy, laser with semiconductor saturable
absorber output coupler[ J]. Chin. Phys. Letz. , 2004, 21(11):
2209~2211

8 Ursula Keller, Kurt J. Weingarten, Franz X. Kartner & al..

( SESAMs ) for

femtosecond to nanosecond pulse generation in solid-state lasers

[J]. IEEE J. Selected Topics in Quant. Electron., 1996, 2(3):

435~436

Semiconductor saturable absorber mirrors



