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Introduction

Galaxy Clusters

v

Largest structures gravitationally
bound in the Universe

v

Strong dependence on
cosmological parameters

Qma 08

Measurements of tSZ effect from Planck Satellite

tSZ Number counts + tSZ Power spectrum

Constraints on: Theoretical assumptions:

+ standard LCDM scenario 4+ discuss the effect on cosmological
+ mass of neutrinos parameters

+ DE equation of state 4 new parametrisation
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tSZ Number counts
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Assumptions of the model

4 Mass function

4 Scaling relations
L Mass bias

4 Selection function
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Assumptions of the model

4 Mass function

4 Scaling relations

|—> Mass bias

Planck Collaboration,
A&A 594 (2016) A22

tSZ power spectrum _
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4 Selection function
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Dataset - Methods R in prese
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arXiv: 1708.00697

Lcom Results A&A, in press
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arXiv: 1708.00697

Massive neutrinos Resu Its A&A, in press
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DE equation of state Resu Its A&A, in press
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Constraints on cosmological parameters from tSZ observations

tSZ power spectrum

4+ improvement in constraining power

tSZ Number counts
+ I::> + able in constraining extensions to LCDM

4+ reduced discrepancy wrt CMB primary
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Sims

0.9

1.0

mass-bias varying wrt MASS and REDSHIFT

A.

M, =6 - 1014M@ — consistent with scaling relations

ze = 0.22 » median value of the P15 catalog

Bins in redshift, with different bias values

z < 0.2 > (1—0),
0.2 <2 <0.55 > (1 —b)s
0.05 < z > (1 —0b)3
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MaSS bias: A Number Counts
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MaSS bias: A Number Counts
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MaSS bias: A Number Counts
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MaSS bias: A CMB + Number Counts
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Mass bias: B cMBandNC
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Conclusions

Varying mass bias wrt (M,z)

+ Hint for redshift dependence ——9 Need for further investigation

- when considering Number Counts

How to improve cosmological constraints from galaxy clusters

+ better knowledge of cluster physics

- better description of the mass bias
- break degeneracy between scaling relations and cosmological parameters

+ different modelling of mass function

e.g. Despali: free parametrisation of amplitude, shape
Despali et al, MNRAS 456 (2016) no.3, 2486
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Scaling Relations

1. Baseline for mass - proxy relation

Vv — M from 20 local relaxed clusters
X 500 |  Amaud et al., A&A 474 (2007) L37

HE mass: biased estimator of true mass _Y500 — Ms00 .
l > - departure from HE equilibrium independent of dynamical state
- instrument calibration
. - T inhomogeneities
M500 _ (1 b)M5OO - residual selection bias
v
mean value
E~2/3y, = 104%74 (1— b)M500]O‘iU"‘ 4 pass through Xray
- low-scatter mass proxy
l - minimum HE bias

from best-fit: mass proxy definition

E2/3(2) Yy = 1} .

MY = 10574/ [(1 — b) Msgo] =72/
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Scaling Relations

Yx
Y500 — M 500

2. Relation

from 71 Planck clusters with Xray follow-up from XMM-Newton

1.7940.06
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Y
E=2/3(2) [ D7 Y00 ] _ 10—0-19£0.01 [ Moo

!

corrected for Malmquist bias

3. Combining everything
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Y00 — M
Mg = (1= ) Msoo |::> o
Comparison between

observations and numerical

simulations
Mass dependance: b = b (Mggge) Corresponding relations:
L Mgs = [1 -0 (Ms50°) ] Moo — Y (< REG) = Aune [MESY]”
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i true B _1/4 to l
Atrue (M5OO )

1= (M5e) | = | = (Mghs)" <+ Y(< RES)/Y (< RES) o (1 — b) ™M/

L mass-dependent bias implies different slopes for observed and simulated relations
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Despali 2016
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Tinker 2008
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Datasets comparison
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