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Laser Diode Pumped Continuous Wave Three-Wavelength Laser

Gao Huanhuan Gao Lanlan Liu Hongbo Hao Huaiqing
(College of Science, Changchun University of Science and Technology . Changchun , Jilin 130022, China)

Abstract A laser diode (LD) end-pumped optical-contact composites Nd: YVO, + KTP three-wavelength laser is
reported. The output laser wavelengths are 532, 537 and 542 nm respectively. By adjusting the angle of the crystal,
1064 nm doubling frequency, 1064 and 1084 nm sum-frequency and 1084 nm doubling frequency coexist in KTP
crystal. From the impact of nonlinear conversion efficiency on fundamental oscillation, the condition of 1064 nm and
1084 nm dual-wavelength oscillation was discussed and the reasons of three wavelengths power changing with pump

power were studied.
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Fig. 1 Experimental setup

3 R G iHE
3.1 LHHER

PA T BB G TE G AR b A BE L TR —
FARE 8 HCE A R AN 2,3 FroR By SE s . 1K 2
& I PE 6 27 28 \] HR4000CG-UV-NIR S 3% 4% )
oA BTG Y K BT 2, i 1 2 TR OGS A 2
Za LR R . WK 40 B 1069 11089 nm, b SE B
I K B (1064 F1 1084 nm) [a] K i J5 1] i #8 T
5 nm X AR 22 F IR O A A A D AR 22 3
(. DG ACAY I 5 JE Ly 200~1100 nm, T % A 3L
M & K W Bl 200 ~ 1050 nm, fF LLFE K T
1050 nmA4b A REAFTES nmEERS . Rk S8 IS 1Y
B AEAE  HZOG IS AL XS — £ 1064 nmZL A0 ik i 06
i A AT T I, K A5 R A 4 TR
U B ¢ K 7E 1069 nm, 5 52 PR i 4K 1064 nm A 22
5 nm, 5B K IR G 10 I 45 2R R 22 AR A RIS
] K 7 )AL 175 nm BRI OGS 56 vpai 4 e P4 4R 3
R B 52 0 1064 F11084 nm.,

3 I ] — A O 3 A A% 1 7 Sl iz 2 R

Relative intensity

0 ¢ i h i N\ S :
1030 1040 1050 1060 1070 1080 1090 1100 1110
Wavelength /nm

2 A S L

Fig. 2 Emission spectrum of fundamental frequency
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Fig. 3 Spectrum of the second harmonic
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Table 1 Phase matching parameters for KTP crystal

Plane SFM/SHG

Phase matching angle (0,¢) du/(pm/V) Mix accept angle /(mrad » cm)

xy 1064 nm(0) +1064 nm(e) =532 nm(e) (90°,23.5%) 3.58 AO+ 1=62.63, Ap =+ (=14.08
zx 1064 nm(e)+1084 nm(0) =537 nm(o) (86.5°,0) 3.88 NG [=9.21
zx 1084 nm(o0)+1084 nm(e) =542 nm(o) (84.2°,09 3.86 Af * [=5.67

# 2 KTP RKTE =23, 5°M1 b 3k 2k P A% 46 i 1) 47 7 D i 2 K
Table 2 Phase matching parameters at ¢=23. 5° plane for KTP crystal

SFM/SHG Phase matching angle (0,¢)  du/(pm/V)  Mix accept angle /(mrad * cm)

1064 nm(o0)+1064 nm(e) =532 nm(e) (90°,23.5%) 3.58 NG+ [=62.63

1064 nm(e) +1084 nm(o) =537 nm(o) (80°,23.5% 3.509 —

1084 nm(o0) +1084 nm(e) =542 nm(o) (81°,23.5%) 3.532 —
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