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Laser Diode Double-End-Pumped Acousto-Optically Q-Switched
Nd: GdVO, Laser with High Repetition Rate

LI Xu-dong, YU Xin, YU Jun-hua, CHEN De-ying
(Institute o f Opto-Electronics Technology, Harbin Institute of Technology, Harbin, Heilongjiang, 150080, China)

Abstract Laser diode (LLD) pumped Q-switched solid-state lasers (SSLs) can achieve high repetition rates and high
peak power. With the development of lidar and laser machining, diode-pumped SSLs (DPSSLs) with higher
repetition rates are required. In the LD-end-pumped acousto-optically (A-O) Q-switched solid state lasers, Nd:
GdVOQ,, which has excellent physical and laser properties, is able to obtain a laser output of short pulse width even
at very high repetition rates. The major factors that have influence on pulse energy and pulse width are analyzed,
pulse width, average output power and peak power as a function of the repetition rates have been studied. Double
Nd: GdVO, crystals laser end-pumped by double LD is reported, and A-O Q-switched laser of 1063 nm with high
repetition rate and short width is achieved. At the total pump power of 43 W, pulse width of 10. 2 ns, pulse energy
of 0. 95 m] and peak power of 93. 1 kW are obtained at the repetition rate of 10 kHz; 28. 1 ns, 0. 10 mJ and 3. 6 kW
are produced respectively at 100 kHz.

Key words laser technique; Nd:GdVO, lasers; acousto-optically Q-switched; laser diode double-end-pumped; high

repetition rate

1 51 & (DEPSSL) HA 41 B R FE R B BT FE
S — A% 5 (LD) 3 T 4 S 19 [ 1k i o 52 MRENAGEERERANSLREE. HEA

Y B #1:2006-09-13; W EIE R B . 2006-11-29

ESWH . MRELYRZRFE B FHRTRA.

EE B A 2R (1980—) , B, INFRFEM A B LB A , TEMNF 2 ERBOLHE BEBOES 77 mEE .
E-mail : kevin2025@163. com

S UH v BRIEAL (1965—) , B, BV /RIEN . B LA R, FENFERGY HMIELMELFE T mBR.
E-mail : dychen@hit. edu. cn



462 H 5|

i b 34 %

LA Q RIRBEERE MR, & TR A K
FEME LRIk BOLE S, FEBOEE
K EOE I TS G S B R BT R R R R .

Nd: GdVO, @42 1992 FHMRI P % KE
SET I ok B — R BT BUROE S AN BBk £
IR A P~ . T. Ogawa S5 BEE T &
M Nd:GAVO, F I Q Bt FER M A
40 kHzB, 3R 78 T & S5 WOt Bk vb 7 ns BOE % s
Junhai Liu SEM9 #7238 T 806 0% 8 b 0 4033 19 Nd:
GAVO,F 61 Q Bt #%, £ R E E MM %60 kHzAT,
R FH R 25 W Bk b b, A B R
10 kHzRT , 3R 74 B &340 o], IEE T 3 26. 2 kWAY ik
. Nd:GAVO, R &% Nd: YAG &1k,
#£808 nmith B A= MR L R M AE1063 nmik B
B R ZHEKRSEE 7. 6X107"7 cm?) , [7] B H
PEHRHAEEE Nd: YAG, 411.7 W/(m » K), X
BARIET Nd: GAVO, f &85 T F iz T ™4
B/ BERN . AG EEEH., BEEIATH
A D A H B R DA T 58 G RV R AR v Y B R
RN LT RAG A BK BT = (A T R A O .

2 3CF] R RO Mk B OB 8 X Nd ¢
GAVO, ke Bt T — 8B - HA-O R Q&
HE MR EARBOEE, BE5E T IKSE V- ¥ D) e
MEMEEMENTURR, IS HAEREMERN
10 kHzF1 100 kHzA , % % 4 Bk v 386 9 o BB 3 47
TR,

2 HIEHr

Y% Wagner S5 3 H 193 R I7 B A9, X Q
FR=ZBERZ G HBOCRE E MK 5EE A
Al 43 5 R

E = %ln(%)ln(%), D

n T ny

o — 1+ InGu/n)]’ @
i b AT RER o HRBA S B, A HHEROE
WHEHE,R A% 5 SR, HENET Fa,n
o 23 BT QARZET WY W) 46 T B 4 % k0 T4
L BATZE R

At =

n —n = nlnCu/ng) (3)
n, A BME R R HUO% R, B
n.= 2c) [ In(1/R+L)], )

S 1T BB B K BE L R 3R — R
FEL B (D A2 TR, 78 B R ST R —

EMEFHT . ERESEREMERENEOH S,
ERMEMEERAEEA AR, RS u/n
ni/n, FERMEYE, T ATEBOL S BB, —
5 TG I 2% 2R BBCHE it 385 0 A8 R 9 i1 iE T &, 18 241
s N wEAGEEKE, REHzEE, F1]
QFFRTE“XKMA” B TR BE B RN T
o m— T HUTFEEMNGENIBRESHIER
FEZ &G INR AR ER B4 IR E N
K BE DA /D JE AT S 6 8 R 1 B Y R A A

[ i n W2 QEREME fF AR, X f>1/c
B, RNV UG R 8L o B BA TR R B F{E 5k
7 AR K OB RO Bk e R 2 K T RS BB ik
BREE: Y f< /i, 28R X B EAEA
TG QRZE, e i T B & 58 S BRI B SR, 840 ]
R FHOR PR, XA S mIE Q A F 0L
PTERE. BT Nd:GdVO. M LB FH Ay © ~90 ps,
PAXFAE S Q B9 Nd: GAVO. ot s ki, B R &
AT EZWARAELL kHzA R,

T 52 3 op 1 T U0 — AR B B 4158 X Nd
GAV O, 5 & {48 1 BT PhEs B Ui/ N 5 4306 7
B TE & A o ) Y R T U, R AR R K FE O L8 Q
FRBEFEETEME ERBHE T =400 M
T, TER R 2 B4 230 1 X U0 2% it O A9 Bk R
MFEHNEHATGTINE RGITELEAFAARNER
PR T MK EOCRE R E Mk opIEE I #E Py, 7
SOt R E BA N AR HIE R A43 WH &
HF, A5 E T bkoh 58 A, MEHH LR P
BEE R AR f AL, IR Py B f LR

3 LEARE

LIS EWE 1 . HA LD1 #1 LD2 ¥k
BRHHIIFE 110 WHLL A BB, 183F K
B, L2400 pm, FEFLE NA=0.22; i3k
Nd: GdVO, FE R 13 54 mm X 4 mm X 8§ mm,
NETBRE T Rm0.5%, Mk M, mHEE N
808 nm %, 1063 nm¥ 43 [ 5t F & M, TH 45 A
808 nmiF % ,1063 nmig [ , B i (K & TR TG 1%
HKH A EHEAD L, KRNI C; M, A
1063 nm 454 R 885 750 Q JF k1 NEOS 24 5] 4
7= o 5 5 AR 28 A 41 MHz, 5 K 55 45 5) % 2 50 W
LD1 1 LD2 % iff /9808 nmPE LN FME R4
Jo TR IR T R R E R 4400 pm KL BE; B



4 3 FIBAR . BOLTHREMORHEAE L Q MEEME Nd: GAVO, #ot# 463

A-OQ
switched

coupling
system

coupling
system

B1 FEhfQEkER
Fig.1 Setup of A-O Q-switched laser
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Fig. 2 Pulse width versus pulse-repetition rate
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Fig. 3 Average output power versus pulse-repetition rate
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Fig. 4 Pulse shape at the pulse repetition rate
of 10 kHz
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Fig. 5 Pulse shape at the pulse repetition rate
of 100 kHz
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Fig. 6 Peak power versus pulse repetition rate
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