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Abstract : Achieving joule—level output is the development trend for pulsed lasers. A joule-level high—energy
lamp—pumped, dual-doped YAG pulsed laser has been developed. The laser uses a double—doped
Nd: Ce: YAG crystal as the gain medium and improves the pump light utilization efficiency by utilizing
the energy absorption and transfer mechanism of Ce®*. Based on the rate equations of the four—
level system, the output energy expression of the laser is derived. A Galileo—type telescope was
introduced into the resonator to increase the base mirror volume and reduce the beam divergence
angle. The output energy of the laser was measured at different repetition rates, and the experimental
results were in good agreement with the theoretical simulation. Finally, the laser achieved a laser
output with a repetition frequency of 10 Hz, a single—pulse energy of 30 J, a peak power of 75 kW, an
average power of 300 W, a beam divergence angle of 1.75mrad, and a beam parameter product of
1.75mm - mrad. The single—pulse laser successfully perforated a 1 mm thick metal plate.
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Fig.2 High energy pulse laser structure diagram
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Fig.3 Laser power supply system
Fig.3 Laser condenser side view
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Fig.5 telescope resonator
Fig.6 Gaussian beam variation in the resonator
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Fig.9 Output energy relationship diagram of double—doped
YAG laser

Fig.10 The test results are compared with the simulation
analysis
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Fig.11 The laser spots are 0.1 m and 2.1 m away from the

output mirror  Fig.12 Laser focus strikes steel plate 1m away
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