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500 kHz A-O Q-switched Nd:YVO, laser pumped by dual-end

wave-locked 878.6 nm laser diode

Fan Haoran', Yu Yongji', Zhu He?, Xing Shuang', Wang Yuheng', Jin Guangyong'

(1. Jilin Key Laboratory of Solid Laser Technology and Application, School of Science, Changchun University of Science
and Technology, Changchun 130022, China;
2. Changchun High-tech Industry Development Zone Management Committee, Changchun 130012, China)

Abstract: A dual-end-pumped acousto-optics Q —switched Nd:YVO, laser pumped by a wave-locked
878.6 nm laser diode can stable work at a repetition of 500 kHz at 1 064 nm. At the repetition frequency
of 100 kHz, an output power of 18.2 W at 1064 nm for an absorbed pump power of 58 W,corresponding
to an optical to optical efficiency of 31.3%,the pulse width was 15.2 ns. At the repetition frequency of
500 kHz, an output power of 26.1 W at 1064 nm for an absorbed pump power of 58 W, corresponding to
an optical to optical efficiency of 45%, the pulse width was 44.2 ns, the stable working range extended

from 100 to 500 kHz, and the beam quality was significantly improved compared with the traditional
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mode, and the transfer efficiency was also improved. The experiment shows that taking advantage of

direct pumping by wave-locked 878.6 nm laser diode is helpful to reduce the heat effect of crystals,

improve beam quality and optical to optical efficiency, and get more narrow pulse width laser output, and

it has excellent temperature in a certain range.
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Fig.1 Heat load, temperature and stress intensity in crystal at

wave-locked 878.6 nm and 808 nm
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Tab.1 Simulation parameters of LASCAD
Wave-locked

Parameters 878.6 nm pump 808 nm pump
Pumping power/W 58 58
Pumping radius/mm 0.7 0.7

Stimulated emission cross e e
section/cm? 12.0x107" 12.0x107"
Lasing wavelength/nm 1 064 1 064
Fluorescent lifetime/ s 100 100
Boundary temperature/K 291 291
Absorption coefficient/cm™ 0.4 0.6

Thermo-optical coefficient/K d,/dT=2.9x10"  d,/dT=2.9x107°

Thermal conductivity

0.066 0.0
coefficient/W -cm™ - K™ 06
Thermal expansion 11.37x10°° 11.37x10°
coefficient/K h h
Absorbed- - -heat
sorbe Pump ‘pio?ver eal 30% 50%
conversion efficiency
Poisson ratio 0.3 0.3
Dimension of the crystal 3x3%20 3%3x%20
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Fig.2 Focal length of the crystal thermal lens with the pump power

curve at different pump wave
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Fig.8 At the repetition of 500 kHz, the pulse width of wave-locked
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