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Step 1: Finding Clusters 
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Clusters in the Optical 



Clusters in X-rays 
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Clusters in SZ 
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Photometric Clusters Redshifts 
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Clusters in the Optical 



Cluster Photometric Redshifts 
in SDSS Stripe 82 
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How Well Can Halo 
Abundances Measure σ8(z)? 
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Abundances Measure σ8(z)? 
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Things to Note 
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Step 2: Measuring Masses 
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Error Degradation 
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How to Measure Masses? 
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Impact on Cosmology 
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Impact on Cosmology 
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Cosmological Constraints from 
Various Cluster Samples 
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Victory! 
H&0'(-1&44#/)#%/:#:&#
5&'4*(&#5'44&4+#:&#K"-#
$%&#4'5&#(&4*1$=####

C)#./*(4&+#$%'$l4#%'(-13#
$%&#:%/1&#4$/(3v#



The Planck-maxBCG 
Measurement 
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But that’s not all… 



The Planck-MCXC 
Measurement 
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This One Seems to Work! 
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But that’s not all… 



The maxBCG LX-M 
Measurement 
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Comparison of LX-M 
Measurements 
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So what happened? 



The First 20%... 
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Comparing X-rays to X-rays 
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The First 20%... 
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But Why are the X-ray Masses 
from Planck Different? 
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Can We Tell Who is right?  
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The Second 10% - 20%: 
Hydrostatic Bias 
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The Third 10% - 20%: 
Covariance-Induced Biases 
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Putting It All Together 
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Super-Important Point 
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Super-Important Point 
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Abundance Constraints 
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Consistency Constraints 
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The Take Home Message 
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The Take Home Message 
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It’s Getting Better All the Time 
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Weak Lensing Drawbacks 
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Weak Lensing Drawbacks 
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Well-Centered Cluster
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The Monster in the Dark 
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Testing the Faith 
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Extra Slides 



YSZ-YX Ratio 
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YSZ-YX Ratio 
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X-ray Abundances 
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Cluster A2261 
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What About the X-ray 
Bright Sub-Sample? 
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Covariance Between Mass and 
LX for maxBCG Clusters 
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