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Design and research of Q-switched Nd : YAG oscillator
for seed injection
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(1. Army Engineering University , Department of Electrical and Optical Engineering, Shijiazhuang 050003 , China;
2. Advanced All Solid State Laser Technology R&D Center, Nanjing Institute of Advanced
Laser Technology, Nanjing 210046 , China)

Abstract: A Q-switched Nd : YAG oscillator for seed injection was designed to develop all solid state single-frequency
Q-switched laser. The cavity length of the oscillator and the optimum transmittance of the output coupler are identified
via theoretical analysis together with index requirement. In the experiment,the oscillator has maximum output power of
8.21W when operating at free-running mode. The optical-to-optical efficiency is 38% and the slop efficiency is
47.7% . A pulse power of 4. 28 W and a pulse width of 6. 6 ns are obtained in the Q-switched operation , corresponding
to the slop efficiency of 28. 9% . The pulse energy is 8. 6 mJ and the pulse peak power is 1.3 MW. The output beam
qualities of M > =1.22 (horizontal direction) and MJ,2 =1.29 (vertical direction) are tested,which is fraction-limit-
ed. The results of the experiment is satisfied to the anticipated index requirements.
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Tab. 1 Related parameter in the above equations
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Fig. 1 Schematic of experiment setup
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Fig. 2 The pulse width as a function of pump power
at different cavity length
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Fig. 3 Characteristics of output power and

pulse width of oscillator
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Fig. 4 The pulse waveform at the pump power of 17.7 W
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