Large Synopltic Surve 1% Te/esco,oe

www.Isst.org

. . .
" ) i ' . 4 =~ . " i . . .

R. Lynne Jones’, S. R. Chesley?, P. A. AbelF, M. E. Brown?, J. Durech’, Y. R. Fernandez®, A. W. Harris’, M. J. Holmans, Z. Ivezic', R.
Jedicke?, M. Kaasaleinen9, N. A. Kaib', Z. Knezevic®l, A. Milani'?, A. Parker?3, S. T. Ridgway'4, D. E. Trilling?>, B. Vrsnak?%, LSST

Solar System Science Collaboration

"Univ. of Washington, 2JPL, 3PSI/NASA Johnson, 4CalTech,°Charles Univ., Czech Republic, 6Univ. of Central Florida,”Space Science Institute, 8Center for Astrophysics, °Institute for Astronomy, °Univ. of
Helsinki, Finland, " Astronomical Observatory, Serbia, '2Univ. of Pisa, Italy, '3Univ. of Victoria, Canada, *NOAOQO, "> Northern Arizona Univ., "Hvar Observatory, Croatia.

KSST'S extremely wide sky coverage (>30,000 square degrees), coupled with a faint limiting magnitude (r~24.7 per image), and a rapid observational cadence -- each field is observed twice peﬁ
night, ~4-5 times each month -- result in a survey telescope with powerful potential for detecting small moving objects. Near the ecliptic, LSST is expected to detect approximately 4000 moving
objects per 9.6 square degree field of view; automated software will provide the means to link these individual detections into orbits. The result will be catalogs of hundreds of thousands of
NEOs and Jupiter Trojans, millions of asteroids, tens of thousands of TNOs, and thousands of other objects such as comets and irregular satellites of the major planets.

These catalogs will be publicly available, both final orbits and the underlying multi-color observations, with highly accurate measurements in absolute astrometry (~50 mas) and photometry
(~0.01 mag). With these large datasets, LSST will provide new insights into links between populations of moving objects, such as the relationship between Main Belt asteroids and NEOs.
Models of solar system evolution, such as the Nice model, can be tested against an order of magnitude larger statistical sample, providing much stronger constraints than are currently
possible. Detection of populations of objects beyond Neptune at a wide range of ecliptic latitudes, together with a well-characterized measurement of cometary populations will permit
measurements of the nature of the inner and outer Oort cloud. Using high accuracy multicolor photometry, lightcurves and colors will be determined for a significant fraction of the objects
detected. Through sparse lightcurve inversion, spin state and shape models will be derived for tens of thousands of main belt asteroids. Derivation of proper elements for Main Belt asteroids

WII greatly enlarge existing asteroid families, particularly at smaller sizes, and precise color information will facilitate further divisions. /
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The Earth Impact Hazard

In December 2005 Congress directed NASA to implement a near-Earth object survey that
would catalogue 90% of NEOs larger than 140m. Under the baseline survey, LSST would discover
~80% of the target population within ten years. Reaching the Congressional goal of 90% would
require a modified and extended NEO-Optimized survey, dedicating 15% of survey time to higher
airmass searches near sun and along the northern ecliptic. This survey option would measurably
impact other LSST science drivers, and thus requires additional funding and extended survey
operations, but would benefit other solar system science beyond NEOs.

NEO-optimized or not, LSST will assess the hazard to Earth from asteroid impacts by
constraining the orbital and size distribution of the near-Earth population, allowing concrete
estimates of the impact frequency as a function of size. Moreover, measurement of colors and spin
states will allow for the physical characterization of discoveries as requested by Congress, including
refined estimates of mass and size, which are critical for NEO deflection considerations.
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