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Abstract: This study adapted simulations to analyze the fitting capabilities to human aberration of three kinds of
Bimorph Deformable Mirrors (DMs) with different spatial resolutions, especially the capability to fit to 3~ 35th orders
of Zernike static aberrations and the human aberrations, including the eye of diseases. It's shown that Bimorph DM is
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well suitable for fitting to low-order aberrations with the error less than 0.15. As the spatial resolution increased, the

capability of fitting aberrations enhanced totally. Compared with traditional discrete piezoelectric DM, 35-element

Bimorph DM had smaller fitting error on the first 20th Zernike aberration. This simulated analysis provided an ana-

lytical method for the selection of Bimorph DMs for high-resolution human eye imaging systems. In addition, it pro-

vided a research foundation of further improvement of the Bimorph DM in fitting aberrations capability.
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Overview: For the three kinds of bimorph deformable mirrors (DM) with different spatial resolutions developed by the
Institute of Optics and electronics, CAS, a numerical simulation is used to analyze the fitting ability of 3~35 Zernike
static aberration firstly in this article. The numerical results shown that all those Bimorph DMs have a certain ability to
correct the Zernike static aberrations and perform well for the correction of low-order aberrations particularly. With the
increase of the spatial resolution of the Bimorph DM, the aberration fitting capability appeared to increase as well. Ac-
cording to the limitation to 15% of the normalized error of the Zernike aberration fitting, there are 3 items of Zernike
aberrations which can be fitting well by Bimorph-9, and 7 items by Bimorph-20, and 14 items by Bimorph-35; There-
fore, Bimorph-35 DM with the highest spatial resolution has the strongest aberration correction ability among the three
kinds of Bimorph DMs. Next, we analyzed the aberration correction of the human eyes (including the diseased eyes)
and found that three kinds of Bimorph DMs have a certain ability to correct aberrations in human eyes with different
types of diseases. The Bimorph-9 DM didn’t correct human eye aberration obviously, and Bimorph-35 has the strongest
aberration correction ability for human eye aberrations, nearly reaching to the diffraction limit (1/14). Therefore, the
Bimorph DM is one kind of feasible wavefront correctors for high-resolution imaging of human retina through the ab-
erration fitting analysis of Bimorph DMs, especially for human eye aberrations fitting analysis. The Bimorph DM has
the advantage of high precision in fitting low-order aberrations. Compared to the conventional discrete piezoelectric
DM, the Bimorph-35 DM has a better fitting precision except for the 31~33 item of Zernike aberrations, especially for
the first 20 Zernike aberrations. In conclusion, if only a single Bimorph DM is used to correct human eye aberrations,
the Bimorph-35 DM is the best choice. In the future, the spatial resolution of Bimorph-35 DM can be further improved
by reducing the optics aperture, reducing the size of the driving electrode, and adding an independent defocusing elec-
trode layer to improve the fitting ability of the rotation symmetry aberration. If double DMs are used to correct the hu-
man eye aberrations, the combination of the Bimorph-9 and the discrete piezoelectric DM is an optimal choice, with the
simplest structure, low cost, high stability and large stroke for the Bimorph-9 DM.
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