[Large Synoptic Survey Telescope

www./sst.org

Accurate Cosmography with LSST Time Delay Lenses

Philip J. Marshall'2, C. P. Sandford3, C. D. Fassnacht?4, D. R. Meldgin*, M. Oguri®, S. H. Suyu®, M. W. Auger®, LSST Strong Lensing Science Collaboration
"University of Oxford, UK, 2KIPAC/Stanford University, 3Imperial College, UK, “University of California, Davis, °NAQOJ, Japan, 6University of California, Santa Barbara

4 h

LSST will discover several thousand lensed quasars and supernovae, and provide high signal-to-noise ratio, well-sampled lightcurves for each. We explore the potential of the expected sample of well-measured 4-image (quad) lens
systems for constraining cosmological parameters, when followed-up spectroscopically, via measurements of the "time delay distance" to each one. Based on recent experience with individual lenses studied in great detail with the
VLA, Keck and HST, we make plausible assumptions about our likely knowledge of the lens model and lens environment to quantify the largest sources of systematic error, and use simulations of LSST lightcurves to estimate the
expected time delay precision. We find that the resulting constraints on the parameters of the Dark Energy equation of state are competitive with and complementary to those from other LSST cosmological probes.
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The problem of follow-up
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Measuring time delay distance to 5% requires:
y *Spectroscopic redshifts of lens and source, lens galaxy velocity dispersions Suyu et al (2010), Apd, 711, 201
/ *High resolution, high signal/noise imaging for ring modeling Ogquri & Marshall (2010) MNRAS, 405, 2579
*Time delays measured to better than 5% Fassnacht et al (2002), ApdJ, 581, 823
A sample of 100 quads would require, over 10 years: Kochanek et al (2006), ApJL, 637, 73
*60 nights spectroscopy time on 10m telescopes, fewer with a GSMT .
*~300 hours JWST or ground-based LGSAO imaging The LSST Science Book, astro-ph/0912.0201
*Several thousand epochs of flexible optical or radio monitoring
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