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A Pulsed Master-Oscillator Power-Amplifier Nd: YAG Laser with
Average Power of 3000 W

Jiang Menghua Li Qiang Lei Hong Hui Yongling Feng Chi Sun Zhe
(Institute of Laser Engineering ., Beijing University of Technology . Beijing 100124, China)

Abstract A pulsed Nd: YAG laser with high average power is presented. The influence of offset angle of rods in six
rods series connection resonator and the master oscillator power-amplifier (MOPA) system consisting of four rods
oscillator and two rods amplifier are investigated theoretically. And the tolerances of offset angle are compared. It
can be seen from the investigation results that MOPA system reduces the requirement of precision of series
connection. With the same offset angle, the deviation of optical axis of the MOPA system is less than that of six rods
resonator. It is helpful to improve the security performance of multi-rod pulsed laser, and obtain high average output
power and high pulse energy. A MOPA system with four rods oscillator and two rods amplifier has been used in the
experiment, and the offset angle of all rods is adjusted in the tolerance. With input electric power of 87 kW and a
duty cycle of 17% ., a maximum average output power of 3011 W, a peak power of 17.7 kW, a maximum single pulse
energy of 67 J and a beam parameters product of 25.2 mme+mrad have been obtained. The electro-optical conversion
efficiency is 3.46 % , and instability of the laser is less than 2% .

Key words lasers; pulsed laser; Nd: YAG crystal; master oscillator power-amplifier system; lamp pumped

OCIS codes 140.3280; 140.3530; 140.3538; 140.3580

1 2 = PRER BT BOE R - O i R G TR K A

kol 5 O 246 B0 ATAL e T (MOPAEH ST SR . R oy 24 e
SR SE I ST A T R L = Fe )7 A SR A BOR B O RS R U L
JL RSO B T A EEE R, E A 9] 2t 58100 25 D0 R s S B R TR L i DG R B R O
S T R R Bl R ey RO BRI AR SRR R o B A Y

RS B HA: 2011-06-28; Y EIME TR HHEE: 2011-08-02

EZE® . B8, I WL AFFE A 323 I 5 K ) 4 AR OB A Iy T 1 BF 52
E-mail: jmenghua(@ emails. bjut. edu. cn

SURE T A 965, I AR W AR T T, B R D A R RO B R 50 R B8 A U T A
E-mail: ncltlq@ bjut. edu. cn

1102006-1



i

# ot

HR A AR A R B IR PR A A G L A R R
RO 2 X M % 22 4 DN 3RO O 2 2 B R UE 1B 1T
(9 522 W SR 2 T S 5 o R R ) A L 22 el 3 TR 3l
AR f 2 UCE 5 AR A2 X R I O g B f 2l
AU MOPA S50 REAR T b3k a5 00 0T &% 1 5%
MR 2 — i S B S B O B A R0 S
Xt T 20 H R ik s EOE AR L OG I (E I R LK
i RE TR R R GEI G 2 0 F AN o B — AR AR A
e A B A e ) R AR A S R B L
T X i P )0 TG B8 SRS vy o TN o R R )
32 BN BRI . Ry 7 3 B ki O 25 10 e 0 oA
SR B R RO AR AR 2 2 o f AR 2R 8 SR VE S
S S AT 5 TR e A A2 1) 2 B ABAR DA 5K 5 THI
IS8 N I o A SOR T3 T 4% Bl A 0t 1
18 G R AR B O B2 A R AT T B8 0 B L XS B T DU R S
FEPIER ORI MOPA 545 F075 08 5 I 4R 1
PRWE B A G SR VR . 7 BRSO B A9 R Ak b

diaphragm

HR 7, R
Y <! Rodl <4

4 Roas &1 |

laser output . |

d

7

<! Rods <

s L A

h h
Eoreooos

KM MOPA Z5# S2BE 11 555 9 3011 WY fik nh
WOt .

2 kb Nd: YAG #0825 44

MOPA Z5#4 ik of Nd: YAG #0t #4544 78 K
WL 7S O T OGS BA B I BCR TR (1
LA S SR A U M P IO A e A O iR G s AR R
R AR 5 AR 6 A MR G, 4R I SR A
- JE A U R M A i A U A R ) 37 0 )
B R X e B R AT BRI . 4 B8 B (HR) & ff ik
B 1 AR 408 s 16 [A) BEL O oy o AR 408 S TET ) B 23 ) A
dyvdyod KBRS PR AR AT S T () B o
R 5 IR BEA dy o R 5 51 6 RN 7 OR 2 A 1A
BEAE 5 FIHE 6 1146 A S S 7 S0 AL O R o A 2
FrORAP o R VR R B S5 OSBRI 200 oo fo s fos
So~Sos h ARSI S F I BEES A = 1/ 2" 51
O ity PR TLART R JE e DAy i A R £ 2l 1) 3 5 %

HY Rods 'y
==

[\ S S | 4°HR

d; oc 4

K1 MOPA g5 a7 3 18
Fig. 1 Schematic setup of the MOPA laser
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