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Extracting science from the LSST data stream requires a detailed knowledge of the properties of the LSST catalogs and images (from the detection limits to the accuracy of the calibrations to
how well galaxy shapes can be characterized). These properties will depend on many different aspects of the LSST including the design of the telescope, the conditions under which the data
are taken and the overall survey strategy. To prepare the data and science analysis systems for the LSST data stream, the LSST Image Simulation group is undertaking the development of an
LSST simulation framework. This consists of galaxy, stellar and solar system catalogs designed to match the depth of the LSST (to r=28), and high fidelity image simulations that trace photons
through the atmosphere and telescope to the detector. We describe here the progress towards the development of this end-to-end simulation system.
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. By querying the underlying cosmologigal, Galactic and Solar System models, catalogs
of the sky are constructed from the pointings defined by the Operations Simulator.
Variable and moving sources are integrated into a series of LSST observations
generating catalogs above and below the atmosphere. This parameterized view of the.
sky is then simulated, one photon at a time, generallng an LSST stream of |mages
Passing these images through the data management ines, we close the Ioop by
comparing the input data to catalogs derived fromffanalysis. The current Data
Challenge DC3b simulation run will result in 47TB¥offsimulated LSST images —
equivalent to seven- years of operations of the Sloan Digital Sky Survey. The
background on this poster shows a simulated image covering 0.5% of the LSST focal
plane. Over 1000 dithered visits in six bands. will be obtained for each of 2000
_pointings in the ten year survey of 20,000 square degrees. b4
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The cosmology model within the LSST simufation framework is . 4 \ 3 . s 8 = W -
derived from the Millennium simulation catalogs of De Lucia et al /" 3 Combining the catalogs, {{ and, image sil i result in deep
(2006). From these data' a lightcone is generated ‘and bulge-to-disk o 7 CCD images of the LSST fields. The flﬁlre above Zooms into.a 15 second
models and spectral energy distributions are associated with the - | exposure showing a bright star (including bleed !Iﬁ] and diffraction spikes)
sources. The number counts and redshift distributions of the and a rang.e of different morphological types. As all systems are modeled in
3 sulting sources-extend to r<28 and z36. : p— . sequence we can consider each optical compongnﬁn isolation or as part of
ﬁ 3 = v 3 ¥ “ the overall system The lower figure shows the effect of turnlng on
’ more within the ating how
each elempnt contrlbu/tes to the PSF (e g. how the wind is responsible for the
of the PSF). can be done with the active optics
wavefront sensing system turned off or on. A

The coverage of the sky in one of the six bands derived from a run of
the LSST Operatjons Simulator. The number. of observations for each
pointing is’ given. by’ the color of the point. Each of the pointings p +Teacking
comes with an time, sky gl and sky
(including the effects of airmass and time varying cloud cover).
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The Galactic structure is derived from the models of Juric et al (2')'
which match the colors and dynamics of stars within the SDSS but
,extended to a depth of r<28. All sources include an associated
spectral energy distribution, proper motion and parallax. Of these,
10% of sources are,defined as variable (where the variability can be
periodic or transient).
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. - All photons are traced through a multilayered af sphere (assuming \
The LSST Solar System model is populated.using the distribution * " a frozen screen approximation where the screel ove at velocities References: .
of orbits from Grav et al (2007). With Near-Earth Objects, Main % derived from istorical measurements of the site). By simulating " De Lucia; G., et*al., , 2006., Mohlhly Notices Royal Astronomical Society,'366, 499
Belt Asteroids, Trojans, and. Trans-Neptunian Objects, the base each photol length dependent effects due to the atmosphere -~ Grav, T, et al., 2007, Bulletin of the Amegjcan Astronomical Society, 39, 807
catalog contains 10 million Solar System sources. For each and optical m can be modeled accurately. After passing * Juric, M., et al. 2008, Astrophysical Journal, 673, 864
* pointing the LSST the is queried to e those 1 through the phere, alast ray-trace algorithm simulates the Springel, V., et al., 2005, Nature, 435, 629
sources within the figld of view. Accurate ephemerides are then . photon path through the optical system and.camera. " .
generated on the fly for this subset of asteroids. . N - - 2

- .
.
The simulation framework for the L:'SST is designed to provide high fidelity slmulatlo'ns of the entire LSST optical system (from above the atmosphere to
the camera output). C i with the C,. i Simulator thesvalalog and |mage slmulaqons are used as inputs for a series of Data Challenges.
These Cl drive the of the LSST ion and ly T the of algarithms for the co-addition @nd
subtraction of images, the detection of variable and moving sources and the classlflcahon of transient events. Through the continued development‘of
thls framework the LSST Image Simulator will validate the deslgn of the sufvey and the sensltlvny of the sclence to statistical and systematlc effects. !
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