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Optimization design for transversal piezoelectric effect

deformable mirror
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Abstract: Deformable mirror as the key part of the adaptive optics systems, plays a role of correcting the
wavefront error. The transversal piezoelectric deformable mirror is widely used, and its design parameters
have important influence on the system performance, so the optimization is needed. The simulation results
show that minishing the thickness of Si mirror and PZT player can increase the maximal displacement,
but decrease the first natural frequency of the system. The system working requirements can be satisfied
by the orthogonal matching of thicknesses. The material and structure parameters of the fixture affect the
system thermal deformation performance. Using the same material as the mirror for the fixture, the
system thermal deformation is minimum, the height and wall thickness of the fixture can be optimized to
reduce or even eliminate the system thermal deformation. Finally, the influence function of the discrete
electrode is obtained by the simulation of voltage performance.
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Fig.1 Configuration of DM model
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Fig.4 Results of modal analysis
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(Unit:Hz)
Si

PZT

0.25 0.5 0.75 1 1.25 1.5
0.3 2 040 4020 6093 8099 9973 12 499
0.45 2236 3988 5915 7799 9559 11948
0.6 2427 4092 5920 7703 9352 11 614
0.75 2570 4257 6209 7737 9285 11433
0.9 2659 4443 6199 7857 9315 11 363
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Fig.5 Frequency response of electrode No.3
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