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Progress in CCD focal planes

1969



Weak lensing experiments: deep CCD exposures

2800 
galaxies in 
50 acmin2

i<25 mag



Sloan Digital Sky Survey



DOE Site Visit • UC Davis • June 15, 2012 5

DLS
DS

a = 4GM/bc2

b

q

g ~ q = 
DLS
DS

4GM/bc2

sheared image

shear

Gravity & Cosmology change the 
growth rate of mass structure

Cosmology changes geometric 
distance factors



Big Throughput Camera

1995



Mass in CL0024
Detailed map 
of dark matter
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Full end-to-end simulations



What would it take?



Plans:  Dark Matter Telescope  

Challenges:

• ~3 Gigapixel focal plane, 
fast readout

• Wide field optics,
etendue ~300 m2 deg2

1998



High etendue optics



Weak lensing and the Dark Matter Telescope





2000



Aspen Center for Physics

2001



Aspen
2001



LSST CCD design

W. M. Keck Foundation
Wayne Rosing & Dorothy LargayW. M. Keck Foundation

Wayne Rosing & Dorothy Largay
NSF ATI grant



KIPAC 2003



Dark Energy and the HEP Community

Ø Bring HEP community into LSST – science opportunity
Ø Invigorate transition via data from precursor surveys
Ø Healthy Mix of physics/astronomy working together
Ø Interdisciplinary organization

astronomy particle 
physicsLSST

Project
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LSST Wide-Fast-Deep survey 

A survey of 37 billion objects 
in space and time

Each sky patch will be visited over 800 times: 
30 trillion measurements



Dark Energy Precision vs Integrated Luminosity

CombinedSeparate DE Probes

Hu Zhan   2006
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ORGANIZED CRIME TELESCOPE



October 2008



Shaikh Khalid bin Hamad Al Khalifa



March 2009
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Email from Charles Simonyi @ NSF CDR

September 17, 2007



Steward Mirror Lab 2008
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Ø Avoid cost of building a new facility running a new 
experiment every time we ask a new science question

Ø One exhaustive survey of the optical universe
Ø A 3.2 Giga pixel image every 18 sec for 10 years
Ø Calibrated trusted data

Ø Exascale data enables many “experiments”
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“Genome project” approach to astronomy
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All Hands Meeting

38
August 13, 2010
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LSST@Europe 2013
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Director Kahn

41
2013
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2015



Asteroids, Inc @ NASA
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2015



DOE-NSF Joint Status Review 2017
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2018



2018



2018
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