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A snapshot of history of structure formation

1970: baryons only, Ω ∼ 0.2 but δT/T < 10−4...

Neutrinos as non-baryonic dark matter.

Peebles (1981) CDM ⇒ δT/T < 10−4 and LSS ξ(r) has the
right shape...

δρ/ρ and δT/T comes from Pi(k) + transfert function
T (k)...
Peebles & Ratra (1988) cared about Λ and introduced
quintessence...
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Evidence for acceleration...
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Evidence for acceleration...

SNIa Hubble-Lemaître diagramm (1998-1999)
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Planck results...

TUG@Paris 15/12/2021



Planck results...

TUG@Paris 15/12/2021
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LSS results: eBOSS

The location of the BAO peak is well measured.
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LSS results: eBOSS

The location of the BAO peak is well measured.

Physical origin simple

CMB (T) + BBN + SNIa

Provides independant measure of H0... = 67.5 ± 1 km/s/Mpc
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The Planck clusters-CMB tension
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The Planck clusters-CMB tension

The ”tension” corresponds to a deficit by a factor ∼ 3.
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The Planck clusters-CMB tension

The ”tension” corresponds to a deficit by a factor ∼ 3.
The ”tension” is relieved if σ8 ∼ 0.75.
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The tensions: Issues

Pb in the data (selection,...)
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The tensions: Issues

Pb in the data (selection,...)

Astrophysical modeling. Calibration, ...

New physics?
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The cluster-CMB tension (in ΛCDM)

No sign of systematics between x-ray clusters (z ∼ 0.05) and SZ
clusters (z ∼ 0.25)
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How strong is the tension ?

X-ray

Sakr, Ilić & Blanchard(2018)
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X-ray
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How strong is the tension ?

X-ray

Sakr, Ilić & Blanchard(2018) , Blanchard & Ilić (2021)
From ≥ 6σ ...down to 0!
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What could be the solution?

Astrophysics
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What could be the solution?

Astrophysics

Calibration issue.

New physics

Modification in the gravitational sector (MG).
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Without Planck calibration on σ8

X-ray+SZ+CMB but free σ8.
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Which measures constrain σ8 (at z ∼ 0)?
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Which measures constrain σ8 (at z ∼ 0)?

(a) DES3yr 3×2pt (b) eBOSS
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Without Planck calibration on σ8

Planck+eBOSS+X-ray+SZ
Free σ8.
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Without Planck calibration on σ8

Planck+eBOSS+X-ray+SZ
Free σ8.

Blanchard & Ilić (2021)
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Conclusions

ΛCDM is a 40-years old theory that matches

remarkably well data.
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Conclusions

ΛCDM is a 40-years old theory that matches

remarkably well data.

Tensions are a serious concern anyway.

CMB-cluster counts tension is real for

1 − b ∼ 0.8 for ΛCDM.

In all “simple” scenarios 1 − b ∼ 0.6 is preferred

(Planck: 1 − b = 0.620 ± 0.029).

Dynamical from eBOSS 1 − b = 0.608+0.063
−0.089

No tension on σ8 at low z ...

Thank You
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