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Extragalactic Science with the LSST
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CFHTLS Deep:

•4 sq deg
•5 filters, grizy
•5 year survey
•few day cadence
•depth ~ 27 mag
•resolution ~0.9” 



LSST:

•4x5000 sq deg
•6 filters, ugrizy
•5x2 year survey
•few day cadence
•depth ~ 27 mag
•resolution 0.4-1.0”

x100 in volume,
billions of galaxies 

CFHTLS 
Deep
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A Galaxy Redshift Survey
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With photo-z’s to 0.05(1+z), 
LSST will see the BAO feature
in the galaxy power spectrum,
and measure D(z=1,2) to < 1%

Active research:
calibrating galaxy 
photo-z with large 
spectroscopic surveys
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All-Sky Science

2MASS Sky
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500,000 well-observed Type Ia SNe: 
= 1000 each in 500 40 sq deg pixels

Look for anisotropy 
and inhomogeneity in 
the expansion of the 
Universe - new 
physics!

Text Active research:
photo-z and type, 
deep field calibration
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High-dimension galaxy PDFs

x100 more volume, billions of galaxies: 
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Pr (CDM,galaxyevolution | data)

where data are: SEDs, 
masses,  structure, SNe, AGN, 

dust, environment, etc etc
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Dark Matter Everywhere
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Active research:
measuring galaxy shapes, in 
presence of varying PSF, 
calibrating photo-z’s with 
clustering and spectroscopy

Weak lensing by large scale 
structure: tomographic 
mapping, “galaxy environment” 
= 3-D DM density COSMOS

High precision
power spectra,
enhanced by
higher order 
statistics  

SYSTEMATICS

- DOMINATED
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A Synoptic BAO + WL Survey

9

Joint analysis has additional power:
• BAO data calibrates photo-z’s
• WL data constrains bias

Precision Dark Energy studies; testing GR (geometry vs growth);
world model anisotropy; neutrino masses to +/-0.05eV
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Rare Objects Will Become Common

• ~10 million AGN (detected and classified by 
color and variability) 

• Quiescent supermassive black holes visible 
too: Tidal disruptions, 6000 per year

• SMBH merger events?

Exotic supernovae: 
pair-production, 
long duration, ultra-
luminous, GRBs, ...

Multiply-imaged supernovae:
expect to find several hundred, 
including ~100 Type IA



217th Meeting of the AAS • Seattle • January 2011

Preparing to Detect & Measure
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Several thousand strongly-lensed
quasars and supernovae:
• time delay distances for sub-percent H0
• sub-galactic CDM structure from 

statistics of image flux perturbations
Need to learn how to detect a pure 
sample, and measure them accurately

ImSim images of 
mock lens sample, 
process with LSST 
pipelines, develop 
and test algorithms 
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Astronomy by Search & Rank
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Survey astronomers 
query databases: 
a transition from star-gazing 
to data-mining

Active research:
getting the right quantities 
into the database, building 
tools to analyse the data
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Astronomy by Rank & File
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Some astronomy still best done by eye - 
why not have millions of citizens analyse 
the LSST data? LSST is for everyone 


