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Research of the superposed pulsed Nd: YAG laser in a single beam

ZHANG Yang, CHEN Yonggian, ZHU Guangzhi, GUO Fei, ZHU Xiao

Abstract: In order to get high energy long pulse and high peak power short pulse in one laser at the same time, coaxial
superimposed pulse laser output with two characteristics was obtained in a single laser by using different gain areas of the same
working material. The results show that by using potassium titanyl phosphate electro-optical Q-switch with high resistivity, the
superimposed pulse with long pulsewidth of 10ms and short pulsewidth of 63ns is gotten in bi-xenon lamp pumped pulse Nd: YAG
laser (cavity length of 840mm, double flat-flat cavity structure and working material length of 150mm). With pump frequency of
9Hz, peak power of 46. 7kW, mean power of 93. 4W and envelope energy of superimposed pulse of 10. 4] were obtained. The

experiment results show that the superimposed pulse laser output can reach the demands of laser drilling.
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Fig. 1 Setup of the superposed pulse laser
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Fig. 2 ~ Superposition of a long-duration pulse and a burst of short-duration

pulses
a—output intensity distribution in the time region of the pulse 1
b—output intensity distribution in the time region of the pulse 2

c—output intensity distribution in the time region of superposed pulse
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Fig.3 Experiment device object graph of superposed pulsed laser
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Fig.4 Experiment setup of ring-shaped laser output
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Fig.5 Laser beam profile of the ring shaped laser output
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Fig. 6 Pulse profile of the ring shaped laser output

2.2 BBk H LI

7 M- My BBH T2, @ TF ¢ BRI %
HWOCTEM A>T A HiiR , i rOCBEAnE 7 FR
FTLAE 3, O GG BE 23 A1 vh B 106 5 rp AN i
S T — A BB BOGEE i E kb, b SR B
SPERSCTER]Cy BT [l i 3o eSS bk e )
i th eSS — B0 IR AR RGO R A BBk 1w it
FHOCATAL. ThJe RIS PR HEZ (8] 4 B 2 /Y 111

intensity/a.u.

vertical axis/a.u.
intensity/a.u.

horizontal axis/a.u.

Fig.7 Laser beam profile when center laser and ring shaped laser resonate

together
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Fig. 8 Output pulse profile of the superposed pulse with 8kW pump power
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Fig.9  Output pulse profile of the superposed pulse with I0kW pump power
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Fig. 10 Experiment setup of the sub-resonator M, - M5 and center laser
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Fig. 11

Average output power of center laser beam versus injection power of

pump source in different conditions
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