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Abstract: Ultra-high quality optical elements are demanded by beamlimes on fourth-generation synchrotron
facilities and free-electron laser facilities. A bimorph mirror is effectively used to achieve ultra-high-preci-
sion surface profile control and wavefront correction, yet it’s one of the bottlenecks of domestic techniques
and must be overcome. In order to accomplish this, a 200 mm long bimorph mirror with 36 elements of

piezoelectric actuators was developed. The structure parameters of the bimorph mirror were optimized by nu-
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merical simulation, and the bimorph mirror was fabricated by domestic technology. The test results show that

the surface profile error and slope error of the bimorph mirror can be reduced to 1.38 nm (rms) and 240 nrad

(rms), thus the nanoscale control of the mirror surface profile was realized.

Key words: bimorph mirror; surface profile error; synchrotron radiation; adaptive optics
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Fig. 1 Schematic diagram of bimorph mirror
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Tab.1 Material parameters of bimorph mirror
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Fig. 2 Relationship between the thickness of PZT and the
actuation capacity of PZT (red) as well as that
between the thickness of PZT and the influence of

PZT’s bend on mirror surface (black)
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Fig. 3 Assembled bimorph mirror
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