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Abstract: We will be bringing the Differential Speckle Survey Instrument (DSSI), a speckle camera, to Lowell
Observatory's 4.3-m Discovery Channel Telescope (DCT) in March of 2014. DSSI will be employed in high-angular
resolution work for the Kepler Follow-up Program; at the shortest wavelengths of operation (370nm), DSSI@DCT will have
a limiting resolution of 22 milliarcseconds (mas). DSSI has already been on sky in this capacity with WIYN and Gemini-N,
detecting faint nearby companions to KOIs. For the brighter KOIs (mag~10-12), we expect a companion detection limit of
delta_m=5.5 at 200mas separations, which degrades linearly between mag~12-15.5 to delta_m=3.0. Guaranteed access to
the DCT will enable us to perform a complete census of exoplanet validation for the ~600 Kepler
stars thought to be hosting one or more super-earth-sized (>2.5R_Earth) planetary candidates.
Additional applications of DSSI@DCT include diameters, shape measures, and crude surface
maps of the largest stars and solar system asteroids.

Lowell Observatory’s 4.3-m
Discovery Channel Telescope saw
first light in 2012 and has been
entering science operations in
2013

1 Figure 2: The observed eclipse "
depth is plotted against the real
stellar eclipse depth for a fore-
ground star blended with a
background eclipsing binary.
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Figure 3: Typical binary
star detections (mag.
difference vs. separation)
with the speckle camera
on the WIYN 3.5m
telescope (open: 592nm,
filled: 692nm; Horch et
al. 2011). The blue line
shows the response
envelope of contrast
versus separation for

= good signal-to-noise.

Figure 1: Kepler-37 system in comparison to the solar
system planets. Kepler-37b is slightly larger than the
Moon. Speckle imaging at Gemini was one key to the
validation of the system, as the planets are too small for
radial velocity confirmation (Barclay et al. 2013).
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4, Kepler images taken in-and-out of transit. The green
hatched region shows the area eliminated by our
visible light speckle imaging. The top panel shows a
typical 3-4m telescope speckle result; the middle and
bottom panels show our speckle results at Gemini-
North for 15 min and 2 hour on-source times
respectively. Speckle images, along with public Kepler
data products, can fully validate ALL of the small
Kepler exoplanets candidates at the 99% confidence
4 level.
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| Figure 8c: Kepler magnitude distribu-
| tion for the Gemini (blue) and the DCT
| (red) samples.
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