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Cosmology with Clusters

Cluster Number Counts
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- Low gg from non-CMB probes would .. °¢
favor non-LCDM like scenarios (or very
high > 1)

- The importance of testing cosmology
with alternative cluster probes

Kunz, Corasaniti et al. (2003)



Cluster Internal Mass Distribution

Navarro-Frenk-White Profile

Navarro, Frenk & White (1997)
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The Core

Balmes, Rasera, Corasaniti, Alimi (2014)
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Halo Sparsity

A <A,

Mass Ratio  sp a, = =1+—

Sparsity of NFW Halos

« A, 2100 (preserve halo individuality)
A, <2000 (avoid baryon dominated region)
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Balmes, Rasera, Corasaniti, Alimi (2014)



Cosmological Imprint
Stacked Halo Sparsity

DEUS Simulations
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Sparsity Ensemble Properties

Halo Mass Independence

RayGalGroupSims/LCDM-WMAP7
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» Accurate to sub-percent level
* Quantitative Framework

Corasaniti et al. (2018)
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Probing Cosmology with Cluster Sparsity

Redshift Evolution and

O
Cosmological Parameters <
=
« Q,,05,ng,h,Q e
« Primarily sensitive to #| g%
Sg = Og \/Qm = I~ a

Synthetic Data Analysis

« Planck-LCDM Fiducial Cosmology
« Mass Function Parametrization

« Statistical Errors: 1%, 20%

« Recover Input Fiducial Cosmology

Corasaniti et al. (2018)
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Systematic Effects

Radial Dependent Mass Bias

Baryonic Processes Altering Halo
Mass Distribution (AGN feedback)

Velliscig et al. (2014)

Hydrostatic Mass Bias
Biffi et al. (2016)

Tangential Shear Profile
Becker & Kravtsov (2011)

Mass Function Model
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Selection Effects

Sub-percent level

Can be easily included in
data analysis
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Cosmological Constraints

Weak Lensing Cluster Masses e

* Selected LC%-Single + HSC-XXL Catalogs (317)
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Corasaniti, Sereno & Ettori (submitted)




Consistency Relations
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Corasaniti, & Rasera (2019)
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Lensing Masses

Biases and Outliers

Shear Lensing Profile
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SIS profile:
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Conclusions

Cluster sparsity as cosmological proxy

Insensitive to selection effects

Limited impact of radial dependent mass
bias

Mostly sensitive to degenerate
combination (),,, — og

Constraints from lensing mass cluster
catalogs

|dentification of outliers



