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Image restoration and optical test by using Offner optical system
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Abstract; Based on phase diversity technology, this paper designs an Offner optical system for image restora-
tion and optical test of wavefront errors. The Offner optical system uses an on-axis parabolic mirror as Offner
mirror, and a high speed CCD camera and a Shack-Hartmann wavefront sensor as the receivers to eliminate the
chromatic aberration brought by the polychrome light source of the refractive system during image restoration.
The system has a simple configuration with the wavefront error(RMS) less than A/50( A =632.8 nm). By u-
sing the system to perform image restoration experiment for a resolution plate and a fiber source, the resolution
of restorated image is improved by 19% . In addition, wavefront error test are performed with the Offner optical
system using the phase diversity algorithm, and the result demonstrates that the wavefront sensor difference be-

tween phase diversity and Shack-Hartmann is 5% , which proves that it is able to perform optical wavefront test
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with this Offner optical system.
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Fig. 1 Structural style of Offner optical system
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Tab.1 Parameters of offner mirror

Offner reflector Parameters

Figure Paraboloid

Radius of curvature/mm 1 782.06
Aperture/mm 260

<21 nm(RMS)

Figure error
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Tab.2 Parameters of deformable mirror

Deformable mirror Parameters

Figure Deformable mirror
Element number 21
Aperture/mm 50

0.282A( RMS)

Figure error

x3I ORAESH

Tab.3 Parameters of beamsplitter

Offner reflector Parameters
Aperture/ mm 30
Glss K9

<21 nm(RMS)

Figure error
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Fig.2 Designed spot diagram of Offner optical system
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Fig.3 Test of figure error for Offner mirror
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(a) Figure error of Offner mirror with V kind support
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(b) Figure error of Offner mirror with central axis support
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(¢) Figure error of Offner mirror with V kind and

central axis support
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Fig.4 Figure error of Offner mirror with V kind, cen-

tral axis support and their combination
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Fig.5 Offner optical system in experiment
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Fig.6  Comparison of images for resolution plate before

and after restoration
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Fig.7 Comparison of images for optical fiber before and

after restoration
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