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Lasers Aberration Compensation Using an Intra-Cavity Adaptive
Optical System
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(Institute of Optoelectronic Science and Engineering, Huazhong University of Science and Technology , Wuhan 430074)

Abstract .
solid-state lasers to very high output powers. The method of compensating the aberration by using an intra-cavity

Thermal induced distortion in the gain element is the main obstacle to be overcome in the scaling of

adaptive optical system was studied. A MEMS deformable mirror using as the intra-mirror of the solid-state laser
could improve the mode and output power of the laser. The effect of the intra-cavity aberration to the beaconing light
form out-cavity could be measuredwith a wave-front detector and an adaptive optic system has been used to
compensate the aberration. The experimental result shows that the output power is increased nearly 3 times and the

beam profiles are improved obviously by closed loop automatic optimization of the adaptive optic system.
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Fig. 1 Schematic diagram for experimental system
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Fig. 2 Electrode pattern of deformable mirror
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Table 1 Peak-Valley value and output power for different

pump power

Pump PV value of beaconing Output
power /W light /um power /mW
0 5.90 0

900 8.70 0
1100 8.70 0
1300 8.72 48
1500 8.73 110
1700 8.75 230
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Table 2 PV value and output power for different

voltage input mode

PV Value of

Pump  Voltage input Output

power /W mode Beaconing light /um power /mW
0 Null 5.90 0
1300 Null 8.72 48
1300 Defocus 8.97 22
1300 X,Y tilt 7.56 96
1300 Random 9.20 0
1300 Random 7.95 75
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Fig. 3 Output beam before (a) and after (b) compensation
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Table 3 PV value and output power before and after compensation

PV value of beaconing light /um

Output power /mW

Pump power /W

Pre-compensation After compensation Pre-compensation After compensation
0 5. 90 - 0 -
1300 8.72 6. 85 48 128
1400 8.72 6.93 76 205
1500 8.73 7.02 110 310
1600 8.73 7.12 168 420
1700 8.75 7.20 230 546
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