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Aberration correction of a large aperture optical
imaging system by holography
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Abstract: Based on the principle of holography, the working mechanism and holographic correction
method of an aberrated optical imaging system was described and analyzed in detail. An experimental
system was established for the aberration correction in an optical system with a low quality and 500
mm diameter spherical mirror for finite object imaging. By comparing the interferograms and images
obtained before and after correction, the feasibility of the correction method was verified. The experi-
mental results show diffraction-limited performance of the system and residual aberration is about A/8.
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Fig. 1 Hologram for recording aberration correction

of an optical system
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Fig. 2 Scheme of an aberrated optical system correc-

ted by hologram
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Fig. 3 Experimental system where a laser source is

located at finite, a hologram is reconstructed

in its original position and objects at finite

distance are imaged.
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(a) Interferogram of 500 mm aberrated spherical mir-

ror measured by a sphericity interferometer; (b) In-
terference pattern created by reproduced reference

beam and original one
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Fig. 4 Interferogram before and after aberration correction
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Fig.5 Images of a 15 um diameter pinhole.
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