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Test and simulation optimizing of the unimorph deformable mirror
for low-order aberration correction
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Abstract: The fiber laser beam has wave-front aberration, which restricts the performance and efficiency of optic systems. The aberrations’
character of the super-continuum fiber laser beam was analyzed with a building experiment system, and defocus was the main ingredient. According
to the character, a prototype of 3-element unimorph DM (unimorph deformable mirror) was manufactured and tested. The simulation accuracy of
the influence functions is more than 77% and the frequency response is 12. 1 kHz. The results of closed loop correction simulation show that the
3-element unimorph deformable mirror’s correction accuracy for the actual aberration is 0. 77. Meanwhile, the finite element analysis is used to
optimize the fitting accuracy and displacement. At last a 9-element unimorph DM with the aperture 7.5 mm can reach the accuracy level of about
0.9. The thickness ratio of the mirror and the piezoelectric disk is optimized about 0.3, which further promotes more than 60% of the initial
displacement.
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Fig.1 Test system of the super-continuum fiber laser
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Fig.2  Test result of 800 nm wave front
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Fig.3 Decomposition coefficient of 800 nm

wave front for Zernike polynomial
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Fig.4 Prototype DM and its electrodes’ distribution
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Tab.1 Part material properties and dimensions of

the unimorph DM
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Fig.5 Influence function curves of simulation and

measurement for 3 electrodes
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Tab.2 Cooperation of influence function curves between simulation and measurement (aperture is 15 mm)

LA P73 PV/pm S PV/ um

PV {HiZ#/ um

PV (V) G 1RE/ % RMS W) 5iR7%/ %

#1 0.3931 0. 409 0.016 3.91 8.72
#2 0.629 5 0.610 0.020 3.27 8.51
#3 0.400 9 0.4939 0.093 18.8 22.49
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Fig.6 Frequency response of white noise
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Fig.7 Results of closed loop simulation
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Fig. 10  Influence functions of 9-element unimorph

DM of 45° phase position
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Tab.3  Cooperation of fitting error between 3-element and 9-element unimorph DM
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0.3207

0.167 6 0.116 6
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