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Design of Wide-Field Imaging Shack Hartrmann Testbed
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Adapftive Optics systems developed by astronomers measure the aberrations in the wavefronts of beacon guide stars, which limits the corrected field of view to the isoplanatic angle. Imaging systems that require a larger corrected field must rely on
tomographic analysis of aberrations measured along multiple lines of sight. [1]. The foundations of this method are derived from techniques used in adapftive opftics imaging of the sun. [2] Small regions containing high contrast, high frequency spatial
information replace guide stars as the reference beacons for the 3D reconstruction of aberrations. Extending the solar AO technique, we report early results from a laboratory prototype in which a single imaging Shack Hartmann sensor is used to fully
characterize the wavefront over a field of view an order of magnitude larger than the isoplanatic angle. A first order design of the system was done in Zemax, and currently under alignment. The system has two arms, connected through a beam splitter. The
iImaging arm has an F,= 18.87, and provides the reference image used in the wavefront sensing. The wavefront sensor arm contains a 5x5 Shack Harmann lenslet array of the same F.., with a focal length that will depend on the back focal distance of the
finished imaging arm. Each sub-aperture provides an image of the scene from a slightly different sight line. The sub-apertures of the sensor see the scene from slightly different angles. Warp maps of the images seen by all the sub-apertures are calculated by

-
Design

Two Arms, same F,
* Imaging Arm:

Background

« Aberrations caused by atmospheric
turbulence distort and blur the image.
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WES divides the pupil info a grid of 5x5 sub-aperfures
Entire scene is imaged in each sub-aperture

Phase gradients in the atmosphere warp each image
differently, due to the different perspective of each sub-
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Polychromatic Huygens PSF
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Provides reference image.
or the final high resolution

Shack Harimann Arm (In Progress)

Connected to Imaging
arm by beam splitter
Sxd lenslet array
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~84% of energy in the core of
a perfect airy pattern.
Degrades with aberrations
Comparing the energy
INnscribed in the core versus
total energy gives the Stre
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