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Study on an acousto-optical Q-switched Nd:YVO, laser with 25kHz

repetition rate and about 2ns pulse duration

LI Yanling" , JIA Kai', GU Xiansong®, GUO Jiawei' , GAO Heng', WANG Xia®
(1. Southwest Institute of Technical Physics, Chengdu 610041, China; 2. Key Laboratory of Photo Electronic Imaging Technology
and System, School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China)

Abstract: In order to achieve laser output with high repetition rate, short pulse duration and high beam quality, a LD
pumped acousto-optically Q-switched Nd: YVO, solid-state laser was designed and set up. In the lasing experiments, the seed
laser with an excellent beam quality was obtained from the master oscillator. The parameters of the seed laser are 25kHz
repetition, 22. 4] pulse energy, 2. 19ns pulse duration, 24.3% optical-to-optical conversion. efficiency and M* < 1.2. The
output laser from the power amplifier is with 25kHz repetition, 585u) pulse energy, 2.26ns pulse duration, 15. 6% extraction
efficiency and M* <1.7. The result shows that laser output with high repetition rate, short pulse duration and high beam quality
could be achieved by LD pumped acousto-optically Q-switched Nd: YVO, lasers and the experimental results are almost in

accordance with the theoretical calculation results.
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Fig. 1  Sketch of master oscillator
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Fig.2 Pulse waveform with pump intensity of 3500W/cm?

a—energy storage b—excitation
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Fig.3 Pulse waveform with pump intensity of 4000W/cm?

a—energy storage b—excitation
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Fig. 4 Relationship between waist radius and thermal focus length
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Table 1  Parameters of output coupler reflectivity, pulse width and energy

output coupler

reflectivity/ % pulse width/ns  energy/pJ average power/ W
50 1.66 35.2 0.88
60 1.69 34.1 0.85
70 1.84 32.4 0.81
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Fig.5 Sketch of power amplifier
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Fig.7 Picture of Nd:YVO, Q-switched laser

a—master oscillator b—power amplifier
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Fig.8 Measurement of master oscillator

a—Tlaser spot b—waveform
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a—laser spot b—waveform
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