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Background Example of required resolution
Cone density in the 1° foveola begins decreasing a few arcminutes from the point of peak density [1-2] Imaging system must resolve
individual cones in the foveola,
Our lab has shown that fine spatial vision is not uniform across the foveola, and that finely controlled where cone density is highest
fixational eye movements and selective attention within the foveola enhance fine spatial vision [3-4]
Adaptive optics enables this resolution
To what extent do anatomical characteristics of the foveola explain visual performance in high acuity by compensating for the aberrations
tasks and the observed oculomotor behavior? of the eye [6]
Addressing these questions requires an imaging system capable of resolving with high Precise optical alignment is required gﬂ%evgirmrg;; ?ﬂéi/\?j%ua . AT e T e
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resolution the cone mosaic in the central fovea to achieve this resolution: illumination jocation. 'Fl)'pis oY fé%glr_geai%%%ieddugrlognvggr;g fgeallbytgglgh;rmQ%)(g)vgﬁggvogzone_
and collection systems must be 0.1° x 0.1° (27.9 pm density map. PRL is preferred retinal locus, which is the best-fit
diffraction-limited [7] X 27.9 ym). ellipse for the measured fixation points.
Optical system design Specifications Optical alignhment and testing procedures
Uses off-axis spherical mirrors in frame rate 30 Hz 1. Carefully position all optomechanics on table using laser-cut
non-planar configuration to reduce : : stencil based on CAD model
astigmatism; based on design b full field of view 3° - - - -
9 y DASEC gn by pMT 2. Verify collimation of input beams using shear plate
Dubra and Sulai [5] and UL [ Moy measurement wavelengths| 543, 680, 840 nm 3. Use irises and alignment guides to ensure centration on mirrors
Implementation by Roorda lab [6-7] S WFS wavelength 940 nm 4. Measure through-focus point-spread function at intermediate
broadband laser repetition rate 28 MHz image planes and use phase retrieval to measure wavefront error I
laser Tavglength | P 5. Use Shack-Hartmann wavefront sensor to measure aberrations in stencil for Initial alignment
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= 6. Place eye phantom in system with camera located at the retinal :;m L, iz
. collimating blane to assess resolution of illumination system a= EUE e
lens 7. Use image resolution target to assess full system performance ="
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— p - o80nm Future system developments shear plate  {resolution tar
. Add ability to dynamically adjust the stimulus in visible channels (stimulate individual cones);
I \/beamsplitter M ﬂ@ incorporate eye-tracking methods based on retinal movement; make the system binocular
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_’ relay telescope
T | | Timeline
B ‘\>I spherica Confocal pinhole placed -Feb 1 Mar 1 Apr 1 May 1 Jun 1 Jul 1 Aug 1
resonant scanner, —» |x-scan S _ assemble and test wavelength splitter
15.5 kHz — <I in front of each PMT. e | -|
S Roorda lab suggests place all components using stenci
/ 0.5 Airy disk diameter align and test illumination system
K(/ _ for optimum resolution align and test full system
. — y-stan = galvo scanner and sensitivity for all implement adaptive optics hardware and software
_ - imaging channels [7] . develop protocols for use with human subjects
begin imaging study with human subjects
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