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QUOTA continued

tip/tilt correction while the other three were not. Figure 3 shows the
four OTAs with one cell used for a guide star test (the black square at
bottom middle). Figure 4 illustrates that the correction completely
removed the telescope motion errors and produced a nice round
image. Figure 5, made from the same data, shows the PSF varia-
tions as a function of distance from the guide star. Clearly, the tip/
tilt correction removed atmospheric effects (non-coherent errors) as
well as the telescope drift problem. Our long-standing argument, and
the fundamental design concept for the use of OTAs in OD], is that
atmospheric motions decorrelate beyond distances of ~3 arcmin from
the guide star (which is why just using a tip/tilt tertiary will not work
for a wide-field instrument like ODI).

We were also able to test the use of QUOTA for high-speed photom-
etry. We have obtained numerous data sets with multiple guide stars
(up to 10 at a time). The guide star software automatically gener-

ates real-time flux measurements for each star at each guide cycle.

By dividing the flux ratios among the stars, relative photometry is
immediately available. An example is shown in figure 6. This time
series was taken in 3-arcsec seeing (yikes!) of 11-12 mag stars with
1-second cycles. The simple real-time high-speed algorithms of the
MONSOON-based photometry routines yield better than one percent
relative photometry.

Even better results can be gained by going back to the original data
and using more sophisticated photometry software. A section of a
time series for 10 stars looks like that shown in figure 7. Each guide
star is shown along a horizontal row. Some are bright, while others
are very faint. The coherent wandering due to wind buffeting on this
particular night is easy to see.

Preliminary reductions of QUOTA data show that a dithered
sequence can be combined effectively to provide a good clean
image. A sequence of 10 g’ and 10 r’ images (120-second expo-
sures) of M15 were processed to produce a two-color image. In
figure 8, three fourths of the QUOTA field (about 12 arcmin on a
side) is shown. Notice that the bright star in the lower left has a
blue ghost image. This is due to the fabrication method for these
developmental filters. To eliminate these ghosts, ODI filters will
be built from a single, thick substrate instead of four to five thin,
laminated segments. In figure 9, several background galaxies are
easily seen. The telescope was not guided and OT correction was
turned off for these data. Therefore, images are not quite as sharp
as possible, although these data have a delivered image quality of
0.8-0.9 arcsec.

As a prototype camera, QUOTA has provided invaluable lessons

as WIYN moves into the final stages of construction of ODI. The
past three years of testing with QUOTA have unveiled many of the
potential traps that we might have fallen into with ODI, and we have
identified and implemented solutions in each case. By going to the
telescope, QUOTA forced the astronomers to focus on its operation
and data, something that sitting in the lab never seems to achieve.
Consequently, QUOTA has accomplished many achievements toward
ODI. These include advances and better knowledge in the areas of
detectors, optics, software, and operations. QUOTA has fulfilled its
mission and no further testing is planned. A much more detailed pre-
sentation of the accomplishments and operations of QUOTA is given
at www.wiyn.org/ODI/QUOTA_NL_article.pdf.

The development of QUOTA was supported in part by NSF/AST
grant 0352979.

Figure 7: The raw image data for a 10-star time series—time runs
from left to right.

Figure 8: A composite g’ and r’ image of M15.

Figure 9: A close-up of the left side of the M15 cluster.
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