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Fabrication and characterization of rectangular water cooling piezoelectric
deformable mirror

YAO Qi, LUO Fan, YU Licheng, MAJ ianqiang*
( Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: In order to solve the problem of laser beam distortion, a rectangular water cooling piezoelectric
deformable mirror driven by an edge is proposed. The finite element model is established to simulate the
correction performance and thermal performance of the deformable mirror. The simulation results show that the
cooling effect is remarkable when the temperature of the deformable mirror drops to 45 C under the cooling
condition of the laser irradiation with the power of 10 kW. A prototype of a 60-unit 20 mmx4 mm deformable
mirror is successfully prepared in the experiment, and an adaptive optical test system based on Shack-Hartman
sensor is built, the typical actuator influence function, correction performance and frequency response
characteristics of the deformable mirror are characterized. The experimental results show that the typical actuator
deformations are about 1.0—1.5 pm under 100 V, and can reconstruct the surface shape of low-order sine function
accurately, and the first-order natural frequency is about 650 Hz. The rectangular water cooling piezoelectric
deformable mirror has a certain ability to correct, and has a certain application prospect in the field of low cost
strip laser correction.

Key words: adaptive optics; water cooling; piezoelectric deformable mirror; strip laser
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