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Fig. 1 Principle of bimorph deformable mirror Fig.2 Electrode pattern of 13-segment bimorph

deformable mirror
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Fig. 3 The deformation profiles responded for each electrode actuation of bimorph mirror caleulated by Gaussian

iteration algorithm
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Table 1. The residual error for Zernike polynomials and Kolmogrov turbulence
n 0% /rad’ n 0% /rad’ n 0% /rad’ n oo /rad’
1 1. 030 5 0. 088 9 0. 046 13 0. 033
2 0.582 6 0. 065 10 0. 040 14 0. 031
3 0.134 7 0.059 11 0.038 15 0. 028
4 0.111 8 0.053 12 0.035 16 0. 027
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(a)

Fig. 4 The weighted and unweighted correction capability
variations of the 13-electrode birmorph deformable
mirror shown in Fig. 2 versus the different Ri( K2R3

2.0-4.0) at correcting the first 8th Zernike model

aberrations induced by the atmospheric air turbulence

(b)

Fig. 5 Different arrangement of three positioning points (dots in Fig.) and different electrode patterns for

comparison of fitling errors
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Fig. 6 The distribution of correction error of the 13-electrode bimorph deformable mirror shown in Fig. 5 (a) at

correcting each Zernike model aberrations. Where Es and E s are corresponding to the weighted average

error for correcting the first 8th and 15th Zernike model aberrations respectively
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(b)

Fig. 7 Two different electrode patterns of 19-segment bimorph mirror
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Fig. 8 The comparison of correction error of the 19-electrode bimorph deformable mirrors with
different electrode pattern shown in Fig. 7 at correcting each Zernike model aberrations.
Where Es and Eis are corresponding to the weighted average errors for correcting the first
8th and 15th Zernike model aberrations respectively
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The Optimization Design of Bimorph Deformable Mirror
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Abstract Based on the partial differential equation related to the displacement
of bimorph deformable mirror with free boundary condition and its applied
voltage deduced by S. A. Kokorowski, a matrix of static response functions
J(r, 8) of mirror is derived with Gaussian iteration. Considering the statistical
weight factors of different Zernike model aberrations caused by atmospheric
turbulence, and the different arrangements of mirror positioning, the
optimization of the bimorph deformable mirror is analyzed. The results indicate
that, the correction capability of bimorph deformable mirror is greatly dependent
on the statistic weight function of the corrected Zernike model wave aberrations
induced by atmospheric air turbulence, so far as to the optimization design of
mirror. And the different ways of mirror positioning will slightly affect its
correction capability.

Key words adaptive optics,  deformable mirror,  optimization design,
response function.



