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Abstract: A key factor limiting the performance of Adaptive Optics (AQO) systems is the Non-Common Path
Aberration (NCPA) caused by the difference between the wavefront sensor path and the science imaging
path. Meanwhile, a static aberration will inevitably be introduced in the common path of the AO system. This
paper proposes a correction technology based on a copy of the focal-plane Point Spread Function (PSF) to
correct static aberration in the scientific imaging path of AO systems. This technology uses the PSF gener-
ated by the laser point light source as the reference PSF, and copies that to the science imaging path of the
AO system through iterative optimization algorithms. Experimental results show that the Strehl Ratio (SR)
increases from the initial 0.312 to 0.995 after correction. This technology can still stably and quickly obtain

global optimization results, especially when the initial static aberration of the system is large.
Key words: adaptive optics; aberration correction; high-contrast imaging
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Fig. 1 Block diagram of the correction system
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Fig.2 The focal-plane PSF image. (a) Initial image;

(b) corrected image; (c) reference image
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Fig. 3 Metric function curve
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Tab.1 Zernike coefficients of the system before and

after correction

ZernikeZ I R EL Lo i} KOEE
Astigmatism y —-0.029 0.001
Astigmatism x 0.127 -0.003

Trefoil y 0.013 0.000
Coma x —0.038 —0.002

Coma y —0.035 0.001
Trefoil x 0.028 —0.004
Tetrafoil y 0.009 —0.000
Secondary Astigmatism y —0.040 —0.000
Primary Spherical —0.061 0.003
Secondary Astigmatism x 0.035 0.000
Tetrafoil x 0.111 —-0.002
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Fig.4 The corrected wavefront map
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Fig. 5 PSF corrected by the focal plane energy optimiza-
tion method and the corresponding corrected wave-

front map
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Fig. 6 PSF corrected by the pupil plane approach and the

corresponding corrected wavefront map
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Tab.2 Zernike coefficients corrected by 3 kinds of

methods

ZemikeZ WX AK  SBIRERILILEE MMAIER B HIER

Astigmatism y 0.039 0.009 0.001
Astigmatism x 0.003 0.002 —0.003
Trefoil y 0.001 0.002 0.000
Coma x 0.007 —0.002 —0.002
Coma y —0.008 -0.001 0.001
Trefoil x 0.006 0.000 —0.004
Tetrafoil y 0.005 0.001 —0.000
Secondary Astigmatism y —0.004 0.000 —0.000
Primary Spherical —0.004 0.001 0.003
Secondary Astigmatism x —0.034 —0.001 0.000
Tetrafoil x —0.013 0.005 —0.002
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