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

tension.

Definition :

Q,\ 2
Sg = 03 <03> (1)
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The amplitude of matter fluctuations tension, i.e. Sg

tension.

Definition :

0.3

Well adapted for clusters and weak lensing.

Sg = 03 (Q,,,) v (1)

Orsay 03/11/2023



T
* - ¥oueld

CMB

- — dVINM + 79d 1OV

—e— — ILdS + IA-SHA
-1*T = Zs-1dS
JIoddRINPOL

1o -1 Zs-ueld

Cluster Abundance
|
1
|

® -1 9m

o —| 000T-sa™

- —|{ OSH

@ - TASEA

Weak Lensing

e - IH4D

-1 $94p9

RSD

— -1 ssod®

= €40 + SYWT
T —{ ++14S + ALNT + TV

—®—  —| SSds +ASYDdAP9

asy + Asgo4pr9

—{ 107 198SnN

— [eotedng + ASUDAPY

-1 4S994pP9

Peculiar Velocity

— (r®) soozed

- - ev

—{ [ea1edng
m1 144

— -1 Soozedd

Only SNe Ia
is

Stahl et al. (2021)

0.90
¥V 0.75

[ee]
%))
v
ny
9
0
c
(O}
+—
0
c
9
i)
T
>
)
O
=
O—
—
()
)
)
T
S
G
(@)
()
e
>
=

a
S
T
()
-
T

Orsay 03/11/2023



Which measures constrain og (at z ~ 0)7
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Which measures constrain og (at z ~ 0)7

@ weak lensing
@ cluster abundance + mass calibration (1 — b)

@ RSD (redshift space distorsion)

Hawkins et al. (2002), astro—ph/0212375
2dFGRS: 8 = 0.49 + 0.09
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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 << 1000
@ work in the ACDM framework.
@ eBOSS RSD
@ Planck SZ clusters counts

@ 1 — b as a free parameter.
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Next step: SZ Clusters & eBOSS RSD

Recipe:
@ use only "local” data i.e. z << 1000
@ work in the ACDM framework.
@ eBOSS RSD
@ Planck SZ clusters counts
@ 1 — b as a free parameter.

@ Cosmological parameters from Planck CMB but og
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LSS results: eBOSS

Redshift space distorsion (RSD).

0.1 0.2 0.5 1.0 2.0 3.0
redshift

eBOSS: Alam et al. (2020)
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Which measures constrain og (at z ~ 0)7
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eBOSS : Alam et al. (2020)
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Planck 2018 CMB + X—ay + & dusters
ACDM + eBOSSRSD
NCDM w/ free gg + eBOSSRSD
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Constraining 1 — b, og, Sg

Planck 2018 CMB + X—ay + & dusters
ACDM + eBOSSRSD
NCDM w/ free gg + eBOSSRSD
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Constraining 1 — b, og, Sg

p Planck 2018 CMB + X—ay + & dusters
\ ACDM + BOSSRSD

' ACDM W/ free o + BOSSRSD
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Constraining 1 — b, og, Sg

p Planck 2018 CMB + X—ay + & dusters
[\ ACDM + eBOSSRSD
NCDM w/ free gg + eBOSSRSD
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1— b =0.608 + 0.07|

Se = 0.841 +0.038 Planck : Sz = 0.828 + 0.016
(Blanchard & lli¢ 2021)

Orsay 03/11/2023




One step further: RSD from surveys

Survey z fos Refs

2MFT __ 0.001 0.51+/-0.085 [19]
6dFGS  0.067 0.423+/-0.055 [20]
SDSSDRI3 0.1 0.48+/-0.16 [21]
2dFGRS 0.17  0.51+/-0.06 [22
GAMA 0.18 0.36 +/- 0.09 [23
WiggleZ 022 0.42+/-007 [24
SDSS LRG60 0.25 0.35+/- 0.06 [25
BOSSLOW Z 0.32  0.48+/-0.1 26,
GAMA 0.36 0.44+/- 0.06 [23
SDSS LRG 200 0.37 0.46+/- 0.04 [25
WiggleZ  0.41 0.45+/-004 [24
CMASS BOSS 0.57 0.453+/-0.02 [27
WiggleZ 0.6 0.43+/-0.04 [24
VIPERS 0.6 0.48+/-0.12 [28
SDSSIV ~ 0.69 0.447+/-0.039 [29]
VIPERS  0.76 0.44+/-0.04 [30]
SDSSIV 0.7 0.432+/-0.038 [31]
WiggleZ  0.78  0.384+/-0.04 [24]
SDSSIV  0.85 0524/-0.10 [32]
VIPERS ~ 0.86 0.48+/-0.10 [28]
SDSSIV  0.978 0.379+/-0.176 [31]
SDSS IV 1.23  0.385+/-0.1 [31]
Fastsound 1.4 0.494+/-0.123 [33]
SDSSIV ~ 1.52 0.426 +/-0.077 [34]
SDSSIV  1.944 0.364+/-0.106 [31]
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RSD from surveys: constraints

B RSD
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RSD from surveys: constraints

B RSD
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Not surprisingly strong degeneracy
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RSD from surveys: constraints

B RSD

0.9 1

c;}C 0.8 1

0.7 1

0.1 0.2 0.3 0.4
U

Not surprisingly strong degeneracy

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

Pantheon+: SNla Hubble diagram for ACDM) (Brout et al., 2022) :
|Qy = 0.334 4 0.018|
(higher and tighter than Pantheon)
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RSD from surveys + Pantheon+

Pantheon+: SNla Hubble diagram for ACDM) (Brout et al., 2022) :
|Qy = 0.334 4 0.018|
(higher and tighter than Pantheon)

B RSD

1 g antheont
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RSD from surveys + Pantheon+

Pantheon+: SNla Hubble diagram for ACDM) (Brout et al., 2022) :
|Qy = 0.334 4 0.018|
(higher and tighter than Pantheon)

B RSD

1 g antheont
0.9 = RSD + Pantheon

0.1 0.2 0.3 0.4
O

Qp =0.336 +£0.017 Sg = 0.811 + 0.021
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RSD from surveys + Pantheon+

Pantheon+: SNla Hubble diagram for ACDM) (Brout et al., 2022) :
|Qy = 0.334 4 0.018|
(higher and tighter than Pantheon)

B RSD

3 antheon™
0.9 RSD + Pantheon
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O,
|Qu = 0.336 + 0.017 Sg = 0.811 +0.021 |
(official Planck Qy = 0.3166 + 0.0084 S5 — 0.834 £ 0.016)
arXiv:2205.05017
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RSD from surveys + DES3yr

DES3yr Sg = 0.776 + 0.018
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RSD from surveys + DES3yr

DES3yr Sg = 0.776 + 0.018

B RSD
| RSD + Pantheon™
I RSD + DESY3

0.94

Sg

0.7 1

0.1 0.2 0.3 0.4

Orsay 03/11/2023



RSD from surveys + DES3yr

DES3yr Sg = 0.776 + 0.018

B RSD
| RSD + Pantheon™
I RSD + DESY3
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Qp = 0.322 £ 0.016 Sg = 0.788 + 0.012
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RSD from surveys + DES3yr +Pantheon+

N RSD

0.9 [ RSD + Pantheon™

" | W RSD + DESY3
[ RSD + DESY3 + Pantheon™
—— DESY3
(g’ 0.8
0.7
0.1 0.2 0.3 0.4

Qp

Orsay 03/11/2023



RSD from surveys + DES3yr +Pantheon+

N RSD
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Qup =0.33+£0.012| Sg = 0.79 £ 0.012
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Comparison with Planck

(no lensing)
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Comparison with Planck

(no lensing)
== RSD
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Comparison with Planck

(no lensing)
== RSD
0.94 I RSD + Pantheon* 0
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Comparison with Planck

(no lensing)
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Back to weak lensing...

Beware of analyses, NL and baryons...
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Back to weak lensing...

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

Ss = 0.7975:01% (0.801)

Final tension with Planck: 1.7 &

Non-linearitities: Amon & Efstathiou arXiv:2206.11794v1
Baryons: Arico et al. arXiv:2303.05537v1
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Back to weak lensing...

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

Ss = 0.7975:01% (0.801)

Final tension with Planck: 1.7 &

Non-linearitities: Amon & Efstathiou arXiv:2206.11794v1
Baryons: Arico et al. arXiv:2303.05537v1

. RSD
RSD + Pantheon*
BN RSD + DESY3
0:90 4 B RSD + DESY3 + Pantheon®
—— DESY3

1% 0885

0675

0695

02 03 (U=

Qm

| Ss = 0.801+0.012] |Qp = 0.333 +0.013

Final tension with Planck: 1.35 o
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Back to Planck...

Sg = 0.834 +0.016
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Back to Planck...

Sg = 0.834 +0.016

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

Sg = 0.828 + 0.016

Sg = 0.829 + 0.012
Planck final release (DR4) : Tristram et al. arXiv:2309.10034v1

Sg = 0.818 £ 0.013
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More on Sg: ACT DR6
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More on Sg: ACT DR6

Last nails in the coffin?
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| Sg = 0.831 +0.023
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(arXiv:2309.05659v1)
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More on Sg: ACT DR6

Last nails in the coffin?

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

| Sg = 0.831 +0.023

* DRG6 Gravitational Lensing Map and unWISE
(arXiv:2309.05659v1)

| Se = 0.813 +0.021 |
with matterat z ~ 0.2 —1.6

% SPT lensing+BAO (2308.11608):
\58 ~ 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 Sg ~ 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 Sg ~ 0.813 + 0.021

% redMapper + HCS WL (2309.13025v1):
| Sg ~ 0.816 +0.04]
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o ACDM is a 40-years old theory that matches
remarkably well data at cosmological scales.)
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Conclusions

o ACDM is a 40-years old theory that matches
remarkably well data at cosmological scales.)

o Tensions are a serious concern anyway.)

e Several pieces of evidence for low z Sg ~ 0.81
(£0.01)

o Consistent with LCDM Planck normalized!
Thank You
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