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Small electro-optical Q-switched laser based

on liquid cooling system of internal recycle

HAN Jin-liang, WANG Chao, WANG Yu-heng, WU Chun-ting, JIN Guang-yong
(College of Science ,Changchun University of Science and Technology , Changchun 130022, China)

Abstract: A miniature electro-optical Q-switched Nd : YAG laser with high peak power of 10 MW and narrow width is

presented based on the liquid cooling system of internal recycle. By means of the mechatronics integration and liquid

cooling system of internal recycle structure,the volume of the laser can be reduced effectively, and the whole size of

that is 320 mm x 150 mm x 150 mm. Static laser output energy of 137 m] was acquired at a pumping energy of 800 mJ

(input current is 100 A) ,and the optical-optical conversion efficiency is 17. 1%. At electro-optical Q-switched repeti-

tion of 30 Hz, the laser output energy of 100 m], pulse width of 9.9 ns and optical-optical conversion efficiency of

12.5% are obtained. The ratio of dynamic state to static case is 73%. The energy instability of the laser is found to be

lower than 3% after 1. 5 h of continuous operation.
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Fig. 1 The influence of LD heat sink temperature with different parameters
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Fig. 2 Experiment setup of a LD-pumped soild-state laser
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Fig. 3 Whole structure of the laser
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Fig. 4 Diagram of annular LD side-pumped crystal rod
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Fig. 5 The liquid cooling system of internal recycle
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Fig. 6 Variation of water circulation temperature with time
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Fig. 7 Pump energy vs injection current
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Fig. 8 Laser output energy vs injection current
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