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High-Power Continuous-Wave Laser Diode Array Side-Pumped
Nd:YAP/LBO Red Laser

Yu Yongji Jin Guangyong Wang Chao Chen Xinyu Guo Jiaxi Hao Dawei
(Institute of Laser Technology, School of Science, Changchun University of Science and Technology ,

Changchun , Jilin 130022, China)

Abstract A red laser at 670.7 nm is obtained with high-power continuous-wave laser diode array (LDA) off-axis
stagger side-pumped Nd: YAP laser crystal and type-I critical phase matching of LBO crystal. The prefect matching of
gain field inside the crystal and fundamental mode of cavity can be made by this structure, then high beam quality,
high power output can be easily obtained. By using a short folded-cavity resonator, the thermal focal length of
Nd: YAP crystal is measured, and the parameters of laser cavity are selected by computer optimum design. With
incident pump power of 800 W for the Nd: YAP crystal. the red laser output of 8.3 W at 670.7 nm is obtained, the
beam quality M*? value equals 5.6 in both horizontal and vertical directions at the maximum output power, and the
power stability is better than 3% at the maximum output power during 30 min. The experimental results show that
the intracavity frequency-doubled by the pump structure is an effective method for high power red laser.

Key words lasers; red laser; frequency-doubled; off-axis stagger pumped; folded-cavity

1 = 7 o 1 5 01 0 A T O T 201 L e 7 0 O
T R U T O SE BOR E Y Rt OGHRIREICR N AR A i B A5 A K B ) FLRRE A T
R AT LA T R 0 PR B A s R i TEARA TORFIROE B (LD g 8 Nd i T

Wis HE: 2010-02-20; WEMEMFHEE: 2010-04-03

EEUWHE: HMEHFITES(2009]YT08) % ik,

EE B TKH (1983, 55 W LA GE A E 2 N WO 1 5 03 BUBO 4% 4 B S BO6 88 AR R e f R 5
FHEWFSE . E-mail: yuyongjiyuyongji@163. com

SUmE A 06 H (1971—), B W50 51, 1 AR S I 32 TR0 LS 0 R OG AR OGS A LT M 3R L D e
AR ARG WA WFSY . E-mail: jgycion@163. com GEAF R D



LT TR A

R D AR GE SO A FE SN T iliz Nd: YAP/LBO 2060 & 69

MG SR R ST 1.3 um P B OB & AR 2 1 28
PRAE AR AR A X B IR A RGE R IERZ W
BN HOE S Nd s YAP SRR E B A 5
BT T HL L Fy =Ly 0 BRAT Y 52 30 A S 4 T
o} 2.2X107" em?, J& Nd: YAG,Nd: YLF 2§ {k
] — BR A A2 & STk A 2. 4 50 B IR HE R
SROBUHT S8 1 AT LA e IR o ~F 2 D) 3 FAEOSUT 4 5
R R B RES R H AT el F 1L 3 pm P
Bom BB otk Z —.

AR 3o e Y 2 3% SO TR 5 (LDAD il
[z Nd: YAP 451, 34 pem SO SR FH A =597
B SEF, F FAAR 26 Pk S A& LBO B T 2811 S AH 4 0T
BRI SE B 1 8.3 W B 2L 670. 7 nm £10G4m 1

2 FISOT
2.1 MEHIEEHIZIT

K1 LDA iz Nd: YAP #5545 4 /8 &
K R FR 65 mmX 106 mm [ Nd: YAP 54 &4 A7
FATA KA 0 iR N B B 4
H0.9% ABENER 7 mm, FEEEE K 2 mm,
L LT N SRR R AN e L X TR AN RS

quartz pipe

Nd:YAP rod

LDA water cooling
pipe of quartz

three direction
pumped modules

HHAT THT B, iz ViR A 3 4~i%EZE LD bar
ZREESNH L 120X FRIFGEAE Nd: YAP iy (445 Jil il
A LD bar 55FE5 3256 7 AN BE R 10 mm (1% 2L
LD bar 4% (At 50 % 28 Sl BHE A BR A "l 4240 L 2%
MR ITIH A 40 W, 3% 7 4 LD bar 275K LA
] AT T I A% il ) B Bl s 5 HE S O 7 4T bars
HAE 3l 75 ) 5 Nd = YAP B0 o0 B AT an gl 2 i
IR o XA E Ty 2] ok A% e il iz Oy AR s b
B BE R R O o AT AT TR e R S T T
¥54k. LD &S o K S 803 nm (1 fl iz
I L A BV HIK A RNV A K B4 #E A Nd: YAP
ml VR B X R B AR A 454 P, LD 5 Nd: YAP
PR 22 (B ol P ARORE 38 55 55 D 2% A1 X O AR
BN 5 ] ) & HOGHEAT R 4 T B T s ok
FE b 3R 2 AR J g 4 3% 1 JE TR R AR A A
T S il s B G R (R I L el 2k B Oy
HARE . N T HE— LIRS R A iE B A R 4T
34~ LD bar Z5BF5 (% 1fd i 47 9% 4 A0 3 LUK 3 i
Nd: Y AP #1432 ' 5580 52 56 1] b 1A B i L B 4
14 2 T 3 A S A ERATL B, S £ 42 G ff [ 2 LD bar
SPES WAL DAL TERE Pl Iz 06 43 A 10 6 R

three direction
pumped modules

LDA water cooling
pipe of quartz

Bl 1 LDA il iz Nd: YAP 82544 7% 7 E
Fig. 1 Schematic of LDA side-pumped Nd: YAP modules structure

LDA water cooling
pipe of quartz

1 mm
LDA spindle—>!
g g fol] 0
E 11' ~—LDA | Nd:YAP rod
l |<_— LD bars
I
il
0
0 < N
I| - ’/( ~ ~

quartz pipe

2 LD bar 4% & %l =248 il 12 45 7w 2B
Fig. 2 Schematic of LD bar off-axis stagger pumped modules structure



70 G 5|

# ot 3T’

2.2 fEmERIEE
TEROGAR AL IR AL e 1 A v AR L 1A 110
VT BC IS AR UG IC A BE A AR ek AR L B A K
103 A T A5 2 KO R R R A I 5 1 O
DRI 2R (] AR 7 A 2 0T IO A [) 330 38 2 48 T AR £ P

TR EE, B 0L, 76 #6477 1341, 4nm F] 670. 7 nm 1
AR L M A1 A A i O AR B R 0 A O S BRI
&R SR . R SNLO JE 28 1 5 1 & 3K
Y, 4 B3 T KTP, LBO, BIBO, BBO 4 F %
pn AR 1341, 4 nm FEAR A VEEC S 80, 3k 1 i,

# 1 KTP,LBO,BIBO,BBO #f 1341, 4 nm £ 19 UG it 2 5%
Table 1 Phase matching parameters of KTP, LBO, BIBO and BBO for frequency doubling

Crystal KTP LBO BIBO BBO
1341. 4(o0) + 1341. 4(e) + 1341. 4(e) + 1341. 4(o0) +
Phase matching type 1341. 4(e)— 1341. 4(e)— 1341. 4(e)— 1341.4(0)—
670. 7o) (1D 670.7(0) (D 670.7(0) (D 670.7Ce) (D
Phase matching directions(4, ¢) 58.9°,0° 86.1°,0° 8.7°,0° 20. 3°
d.i/(pm/V) 3.07 0. 817 2.18 1.98
Walk-off angle /mrad 44,29 3.46 24.93 50.18
Acceptance angle /(mrad+cm) 1. 69 24.23 3.03 1.62
Temperature range /(Kecm) 32.57 8.6 4. 87 64.11
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