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IN THE SKY ...

Dark Matter
Gravitational Lens




Cosmic Shear Made Easy

You Estimate:

- Velocity of the Stone
Mass of the Stone
Size of the Stone
Time since the Impact
Height of the Girl
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Analysis Cosmology




Dark Energy
Accelerated Expansion
Afterglow Light
Pattern Dark Ages Development of
380,000 yrs. Galaxies, Planets, etc.
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Deep Lens Survey (DLS)

Mayall at Kltt Peak Blanco at CTIO

e \Weak-lensing survey with two NOAO telescopes
® Precursor to LSST
e 120 nights in 2001!
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Sloan Digital Sky Survey
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Deep Lens Survey
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Area vs. Depth
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Why Depth?

Longer redshift baseline

Volume gain along the light-of-sight direction
Higher lensing signals due to geometric eftect
Reduced shot noise

Mitigation of intrinsic alignment



HOWEVER, LENSING IS HARD!
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Intrinsic galaxy Gravitational lensing  Atmosphere and telescope  Detectors measure
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HOWEVER, LENSING IS HARD!

Intrinsic galaxy Gravitational lensing  Atmosphere and telescope  Detectors measure Image also
{shape unknown) causes a shear (g) cause a convolution a pixelated image contains noise

Cosmic shear must pass various systematics tests.

We have passed all important tests.
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E/B-mode Test
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Star-Galaxy Correlation Test

. f: e They should not be
ok correlated.



Star-Galaxy Correlation Test
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DLS Algorithm Won GREATS3
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ofthe
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MNRAS 450, 2963-3007 (2015) doi:10.1093/mnras/stv781 pcnalty
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Cosmological
Parameters from DLS



DLS Tomographic Bins
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Cosmological Parameters from DLS

Summary of cosmological parameter constraints from joint probes.

Parameter
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Matter-density vs. Normalization
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The tightest ever constraints from
the existing cosmic shear studies.




Matter-density vs. Normalization
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Consistent with the Planck 2015 result.



Matter-density vs. Normalization
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Constraints in Existing
Cosmic Shear Surveys
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Image Credit to 100 deg®
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Constraints in Existing
Cosmic Shear Surveys
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Hubble Constant
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We obtained h=0.686+0.013 from DLS+WMAP9.

The value Is consistent with the Planck 2015 result
h=0.678+0.009 (TT+lowP+lensing).



Curvature
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The WMAP9 curvature uncertainty is reduced by more than a
factor of two when DLS is added.



w Equation of State
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DLS+BAQO can constrain the w parameter strongly.



Summarize

DLS is a precursor to LSST with an emphasis on
depth.

Our choice of depth over area resulted in the tightest
constraints on matter density and normalization.

The DLS results are consistent with the Planck2015
results.

Future weak-lensing studies will not be limited by
statistical errors, but by systematics.



