B3k HTH
2010 4F 7 A

Hr WMo
CHINESE JOURNAL OF LASERS

Vol. 37, No.7
July, 2010

XEHS: 0258-7025(2010)07-1673-05

JE T LAS-CAD fRALBE V10 v o o g T A AR

Sy . N <] (3151
WO T HE W ndiis Nd: YVO,BUOESRS
EER' BIR® EEE
( VEM TR ST IR, WAk A% E 050003 )
° o [ B B O R R DL ST T T T A [ A OB AE 5 N R E S SR E . B 201800

T LT LAS-CAD §PF. B0 F (0 454 B0 0 MOE AT (LD) RIS 4 0 3 Q Nd: YVO, OB 2. %
AT 2 s 557 808 )27 B 4 s LD KUR T AE Nt YVO, Ot b 11 185 mm, B3 44 1 5635 1 %
159 . 244 WHIE D0 e SEMOR 575 th 2 3K B 18, 6 W - % 0 42 306 o B SR AT, 84, M
291, 5 AE TS B 100 KH L LD ST 41 W 368 OB IR T 5075 6 11,3 W oot i
SEZ 27,69 HURLEL B RE B 200113 ] B e 2 5 (FWHMD 4925 ns, W (3% 0. 52 kW,

KR BOGE WO RS X TS s 2 B A WHOEE N YVO, ik
hESES TN248. 1 NEAFRIRED A doi: 10.3788/CJ1.20103707. 1673

Optimal Design of High Power High Repetition Laser Diode
Dual-End-Pumped Nd:YVO, Laser with LAS-CAD Software
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Abstract According to LAS-CAD software, a compact laser diode (LD) dual-end-pumped acousto-optic Q-switched
Nd:YVO, laser is designed and optimized. In the experiment, an 808 nm fiber-coupled system and double concave
face mirror folded cavity are adopted. The length of resonance cavity is 185 mm and the transmission of output
coupler is 15% . A TEM,, mode output of 18.6 W is obtained under the condition of continuous waves (CW) at a
pump power of 44 W, resulting in an optical conversion efficiency of 42.3% , and a slope efficiency of 47.8% , and
M? of 1.5. An 11.3 W of 1064 nm average power at a repetition rate of 100 kHz is generated with a 41 W LD as
pump source, and an optical-to-optical conversion efficiency of 27.6% is obtained. The steady operation is achieved

with pulse width of 25 ns, peak power of 4.52 kW and single pulse energy of 113 ,.J at the repetition rate.
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Fig. 1 Schematic diagram of Z-folded resonator
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Fig. 2 Mode plot of the resonance cavity. (a) resonance cavity without thermal lens; (b) P=40 W, the resonance cavity

with thermal lens; (c¢) stability parameters of resonance cavity with thermal lens and without it
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Table 1 Results of simulated by the LAS-CAD software

Without With thermal lens
Parameters
thermal lens P=10 W P=20 W P=30 W P=40 W
Stability parameter Meridian plane 0.33 0. 40 0. 60 0.51 0.73
A, XDy Sagittal plane 0.33 0.41 0. 60 0.53 0.73
Far-field Meridian plane 3.21 3.39 3.75 4.28 5.47
divergence /mrad Sagittal plane 3.21 3. 40 3.77 4,33 5.74
Max spot Meridian plane 464 383 351 342 431
radius /pm Sagittal plane 464 382 350 343 454
Beam waist Meridian plane 126 119 108 95 74
radius /pm Sagittal plane 126 119 107 94 71
BPP 0.4 0.4 0.4 0.4 0.4
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Fig. 3 Temperature field distributing of Nd: YVO,
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Fig. 4 Temperature (a) and equivalent thermal stress (b) field distributing of Nd: YVO, left face
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Fig. 5 Curve of the CW output powers as a function of

incident pump power of LD pumped Nd: YVO, laser
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Fig.6 P=41 W, pulse timing diagram (a) and single-pulse waveform (b) at 100 kHz repetition rate
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