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Well adapted for clusters and weak lensing.

Orsay 03/11/2023



The amplitude of matter fluctuations tension, i.e. S8

tension.

Stahl et al. (2021)
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Which measures constrain σ8 (at z „ 0)?
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Which measures constrain σ8 (at z „ 0)?

weak lensing
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Which measures constrain σ8 (at z „ 0)?

weak lensing
cluster abundance + mass calibration (1 ´ b)

RSD (redshift space distorsion) Ñ f σ8
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Next step: SZ Clusters & eBOSS RSD

Recipe:
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Next step: SZ Clusters & eBOSS RSD

Recipe:

use only ”local” data i.e. z ăă 1000

work in the ΛCDM framework.

eBOSS RSD

Planck SZ clusters counts

1 ´ b as a free parameter.

Cosmological parameters from Planck CMB but σ8
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LSS results: eBOSS

Redshift space distorsion (RSD).

eBOSS: Alam et al. (2020)
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Which measures constrain σ8 (at z „ 0)?

eBOSS : Alam et al. (2020)

Orsay 03/11/2023



Constraining 1 ´ b, σ8, S8
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1 ´ b “ 0.608 ˘ 0.07

S8 “ 0.841 ˘ 0.038 Planck : S8 “ 0.828 ˘ 0.016
(Blanchard & Ilić 2021)
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One step further: RSD from surveys
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RSD from surveys: constraints
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RSD from surveys: constraints

Not surprisingly strong degeneracy
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RSD from surveys: constraints

Not surprisingly strong degeneracy

Need to combine with other low ´ z data
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RSD from surveys + Pantheon+

Pantheon+: SNIa Hubble diagram for ΛCDM) (Brout et al., 2022) :

ΩM “ 0.334 ˘ 0.018
(higher and tighter than Pantheon)
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RSD from surveys + Pantheon+

Pantheon+: SNIa Hubble diagram for ΛCDM) (Brout et al., 2022) :

ΩM “ 0.334 ˘ 0.018
(higher and tighter than Pantheon)

ΩM “ 0.336 ˘ 0.017 S8 “ 0.811 ˘ 0.021
(official Planck ΩM “ 0.3166 ˘ 0.0084 S8 “ 0.834 ˘ 0.016)

arXiv:2205.05017
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RSD from surveys + DES3yr

DES3yr S8 “ 0.776 ˘ 0.018
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RSD from surveys + DES3yr

DES3yr S8 “ 0.776 ˘ 0.018
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RSD from surveys + DES3yr

DES3yr S8 “ 0.776 ˘ 0.018

ΩM “ 0.322 ˘ 0.016 S8 “ 0.788 ˘ 0.012
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RSD from surveys + DES3yr +Pantheon+
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RSD from surveys + DES3yr +Pantheon+

ΩM “ 0.33 ˘ 0.012 S8 “ 0.79 ˘ 0.012
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Comparison with Planck
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Comparison with Planck

(no lensing)

Gaussian Tension :
|D1 ´ D2|
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2.2 σ tension
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Back to weak lensing...

Beware of analyses, NL and baryons...
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Back to weak lensing...
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Final tension with Planck: 1.7 σ
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Back to weak lensing...

Beware of analyses, NL and baryons...
Revised KiDS1000 + DES3yr conclusions (arXiv:2305.17173) :

S8 “ 0.79`0.018

´0.014
p0.801q

Final tension with Planck: 1.7 σ

Non-linearitities: Amon & Efstathiou arXiv:2206.11794v1
Baryons: Arico et al. arXiv:2303.05537v1
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Final tension with Planck: 1.35 σ
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Back to Planck...

S8 “ 0.834 ˘ 0.016
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Back to Planck...

S8 “ 0.834 ˘ 0.016

WMAP+ACT+SPT : consistent with Planck
Efstathiou & Gratton (OJA 4,8 (2021):

S8 “ 0.828 ˘ 0.016

S8 “ 0.829 ˘ 0.012

Planck final release (DR4) : Tristram et al. arXiv:2309.10034v1

S8 “ 0.818 ˘ 0.013
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More on S8: ACT DR6
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More on S8: ACT DR6

Last nails in the coffin?

› ACT DR6 Gravitational Lensing Map and Cosmological
Parameters (arXiv:2304.05203v1)

S8 “ 0.831 ˘ 0.023

› DR6 Gravitational Lensing Map and unWISE
(arXiv:2309.05659v1)

S8 “ 0.813 ˘ 0.021
with matter at z „ 0.2 ´ 1.6

› SPT lensing+BAO (2308.11608):

S8 „ 0.836 ˘ 0.039
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More on 1 ´ b for clusters
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More on 1 ´ b for clusters

Yet other nails in the coffin?

› KiDS WL mass calibration of ACT-DR5 SZ clusters
(2304.10219v1)

1 ´ b “ 0.65 ˘ 0.05
translating to S8 „ 0.813 ˘ 0.021

› redMapper + HCS WL (2309.13025v1):
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More on 1 ´ b for clusters

Yet other nails in the coffin?

› KiDS WL mass calibration of ACT-DR5 SZ clusters
(2304.10219v1)

1 ´ b “ 0.65 ˘ 0.05
translating to S8 „ 0.813 ˘ 0.021

› redMapper + HCS WL (2309.13025v1):

S8 „ 0.816 ˘ 0.04
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Conclusions

ΛCDM is a 40-years old theory that matches

remarkably well data at cosmological scales.)
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Conclusions

ΛCDM is a 40-years old theory that matches

remarkably well data at cosmological scales.)

Tensions are a serious concern anyway.)

Several pieces of evidence for low z S8 „ 0.81

(˘0.01)

Consistent with LCDM Planck normalized!

Thank You
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