























ADC Laboratory vs. Theoretical Performance
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Figure 12: Plot comparing the measured and theoretical displacements of individual wavelengths at the focal plane. The x-
axis is the relative clocking of the two ADC triplets relative to each other. The y-axis is the displacement in mm between two
wavelengths. The error bars are smaller than the spots used on the plot. This test demonstrates that the chromatic dispersion of
our as-fabricated ADCs is the same as that predicted in our Zemax model.

5. THE CUSTOM WIDE-FIELD ACQUISITION AND ACTIVE OPTICS CAMERA

Each non-IMACS Magellan instrument has its own guider assembly(s) that serves as both a wide-field acquisition and
guiding camera and active optics low order wave front sensor (Schechter et al. 2002). The guider assemblies have
pneumatic slides that switch back and forth between two sets of optics: wide-field imaging optics for acquisition,
guiding, and seeing estimates; and a Shack-Hartmann mode with a collimating double lens that reimages the pupil onto a
lenslet array in front of the CCD. Most of the Magellan guiders currently on the mountain make use of off-the-shelf
camera lenses for their wide-field imaging. The optical quality of these lenses limits the image quality of the guide
camera to 0.4 arcsec FWHM. Since this is of the same magnitude as the seeing, these cameras cannot effectively
measure the seeing on good nights.

To overcome this limitation, we have designed a new custom 50” FOV acquisition camera that can be placed in the
center of the field (Figure 14). The design residual of the new wide-field lens is significantly better than seeing limited
(0.1”) over its 50” field. The wide-field lens will be in a tube that is on a mechanical slide that can move in front of the
CCD when wide-field acquisition mode is desired. The lens group operates at F/8.25 (giving 0.05”/pix on each 13um
pixel, but really 0.10”/pix since 2x2 binning is standard) and is well-corrected over the band 550-850 nm. The end of
the tube holds a filter that limits the transmitted light to this spectral range. The pneumatic slides allow us to switch
easily from the wide-field lens to the SH mode and back. The spot diagram in Fig. 14 shows the quality of the wide field
camera design. The black square is the size of one of the Magellan 1k x 1k E2V CCD pixels (0.1” x 0.1” when used in
standard 2x2 binning). This design residual is far better than even the best (~0.25”) optical seeing conditions that are
possible at the telescope. We have also changed the focal length of the collimating lens of the Shack-Hartmann E2V
CCD to accept the F/16 beam of our secondary mirror, instead of the standard F/11 beam. The layout of our guider ring
with the positions of the W-unit and the guider probe is shown in Figure 12.
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Figure 13: The guider assembly. The pickoff mirror sends light from a star within the patrol field to the focus assembly and
then the lens group stage where the beam passes through either our custom wide-field lens or a collimating lens followed by a
lenslet array for Shack-Hartmann wave front sensing. Both modes use the same 1k x 1k E2V CCD.

Figure 14: Ray trace of our 50” FOV acquisition camera. Light ;
enters from the right through the field lens, which is on a DA 20t o 0 L
separate mechanical stage at the F/16 Magellan focus. The :
smaller lenses are in a lens tube that can be moved in and out of i
the beam to switch between the wide-field imaging mode and the s '
Shack-Hartmann mode.
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Figure 15: The Figure 16: Spot diagrams for the wide-field lens over
custom wide-field - N the band 550-850 nm. From top left to bottom right: on-
singlet lenses, filter, ‘( AT " axis, 7/10 field point, CCD edge (25 from on-axis), and
and lens tube. \ | CCD corner. The black circle is the 550 nm diffraction
limit. The black square is 1/10 of an arcsec on a side.
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6. CONCLUSION

In this paper we have presented the design of our VisAO visible adaptive optics instrument, which is part of the
Magellan AO system. The VisAO camera will have the ability to operate simultaneously with the MIRAC4 10 um IR
camera. The VisAO camera will have two modes: the CCD47 imaging mode with 8 mas pixels and the fiber array IFS
mode, which has plates scales of 20 mas and 105 mas per element. We also present the lab results of our recently
fabricated triplet ADC and the design of our custom wide field guider camera. The Magellan AO system is scheduled
for first light in early 2012.
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