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Abstract The design of unstable resonator has carried out by Nd: GGG. Coupling system is optimistically designed

to get the uniform of gain distribution to 94 % . Thermal simulation module is established and temperature-distribution

of laser medium is calculated. The simulation module is attested by the experimental results. Then the design

parameters of unstable resonator are optimized by theoretically analytical module of unstable resonator. The

experimental results show that the output power is more than 10 kW and the average beam quality is 5. 84 times

diffraction limit.
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Fig. 1 Influence of different M on (a) beam quality and (b) optical-optical efficiency
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Fig. 4 Fluorescence-distribution of laser medium
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Table 2 Temperature of Nd: GGG surface (pump time is 2 s)

Electric Highest

Temperature Average

current /A Frequency /Hz temperature /K difference /K temperature /K RMS
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Table 3 Thermal wavefront distribution versus pumped frequency (pump time is 2 s)

. Wavefront Wavefront distortion Wavefront distortion RMS
Electric Temporal . . S
current /A Frequency /Hz ulsewidth /s distortion RMS (pm, (pm, eliminate slope
puis e RMS /pm eliminate slope) and out-of-focus)
180 100 300 0. 27 0. 26 0.23
180 200 300 0.32 0.28 0. 25
180 300 300 0.375 0. 30 0.28
180 400 300 0.45 0.35 0.32
180 500 300 0.47 0.375 0.35
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Fig. 5 Thermal wavefront distribution versus time (pump time is 2 s)
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