May 14, 2018

Summary of Moriond 2018
Cosmology session

Clément Leloup




v

Outline

I. Cosmic Microwave Background
II. Large Scale Structures
III. Dark Matter

IV. Dark Energy and Modified Gravity

May 14, 2018



Outline

I. Cosmic Microwave Background

II. Large Scale Structures
III. Dark Matter

[V. Dark Energy and Modified Gravity

May 14, 2018



Ve
I CMB

> Planck 2018 release (coming soon) :

¢ Final official Planck release

+ HFT large scale EE and BB polarization
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CMB

> Effect of the low value of T :

mm Planck TT + lowTEE == Planck TT + SIMlow
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+ Hubble constant down by half-c, tension now at 3.7c w.r.t. Riess 2018

¢ On the total neutrino mass :
Z m, < 0.34eV PlanckTTTEEE + lowP

Z m, < 0.49eV PlanckTTTEEE + SimLow
Z m, < 0.14eV PlanckTTTEEE + SimLow + BAO
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—

~ Big effort on E and B polarization modes :
¢ Foreground removal (Quijote, C-BASS, ...)

¢ B-modes measurement and delensing (SPT,

BICEP/Keck, ...)

lensing Bmodel
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> CMB spectral distorsions (Pixie ?) :

Average CMB spectral distortions

+ Easy to detect

10

low redshift y-distortion for y = 2 x 10°

10
Reionization &
structure formation o
10°
s
)
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Signal detectable with very
high significance using
present day technology!
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(Jens Chluba's talk)
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I CMB

> CMB spectral distorsions (Pixie ?) :
+ Easy to detect
¢ Complementary with other probes

¢ Multipurpose (DM, recombination, reionization,
inflation, ...)
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LSS

> Entering stage IV era :

Dark Energy leriments: 2013 - 2031

B 0 S S 2013 2013 247 2045 2021 2023 2023 2027 2025

Mh-us-n-ni
ey’

HSC imaging spectroscopy )
_eBOSS_ ) | sugejlf'
Large Synoptic Survey Telescope (LSST) )

Blue = imaging -
Red = spectroscopy | W )
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> Measurements from overdensities with eBOSS :
¢ BAQO scale

(Hector Gil-Marin's talk or Ata et al. 2017) (Julian Bautista's talk)
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LSS

> Measurements from overdensities with eBOSS :

¢ BAO scale

¢ (QGrowth rate of structures
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(Pauline Zarrouk's talk or Zarrouk et al. 2018)
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> Measurements from underdensities (voids) :

¢ (Growth rate of structures

May 14, 2018
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LSS

> Measurements from underdensities (voids

¢ (Growth rate of structures
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> EFT of Large Scale Structure :
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DM

in eV

Bosons
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> No LIGO MACHOs :
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> No LIGO MACHOs :
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DM

> EDGES detection of Dark Matter ?

Age of the Universe (Myr)
Hydrogen hyperfine 02— — 150 20 25 300
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> EDGES detection of Dark Matter ?

Hydrogen hyperfine
structure
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“explaining EDGES by non-finely-tuned modifications of background cosmology is

highly unlikely ” (Collin Hill) and “already the SM is out at 3.86” (Guido d'Amico)

May 14, 2018

16



Outline

[. Cosmic Microwave Background

II. Large Scale Structures
III. Dark Matter

IV. Dark Energy and Modified Gravity

May 14, 2018

17
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DE and MG

Constrained by

WESSIE
Gravity GW speed
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(Jose Ezquiaga's talk or Ezquiaga & Zumalacarregui 2017)
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DE and MG

\¥

Constrained by

WESSIE
Gravity GW speed

mg > 0 Bigravity

General
Relativity

Tensor
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J e
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(Jose Ezquiaga's talk or Ezquiaga & Zumalacarregui 2017)

May 14, 2018

19



v . ﬂ
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- CMB : > DM :
¢ TT and Planck almost finished ¢ Paradigm shift : away from the
: : : WIMPs ?
¢ Lots of things happening with E and
B polarization modes ¢ Axions and ALP promising
¢ Future — more B modes and spectral ¢+ EDGES : for now, let's be careful

distorsions ?

» LSS :
¢ Stage IV era

> DE and MG :

+ A is working great

¢ Many models ruled out by

* Ongoing BAO and growth rate gravitational wave speed constraint
measurements , ,
. . + But theorists are resourceful — still
¢ Improvements of analytical solutions many compatible models
May 14, 2018
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CMB

Angular scale

10% 90° 18° i i ¢ 0.1° 0.07° 0.05°
| E E ¢  Planck
| 4 ACT
' : 14 SPT
103} ! ;
o~ : E SZ clusters
h ¢ : ' kick in here
= : ;
5‘ 102} : ' !
: Cosmic Variance ' ,
limited ' ]
Fit by standard ACDM r — |
- only six parameters - Eca" be improfed
Quh? Qch? 8: As ns To i isk?:vngszfe?&\(
2 10 30 1000 2000 3000 4000

Multipole moment ¢

May 14, 2018



s CMB

LiteBIRD (JAXA — Phase A)

Matsumura et al, 2013

TQL, 40- 402 GHz
¥ 2.5 yK.arcmin

PIXIE (NASA?) CORE (ESA? ISRO?)
Kogut et al., 2011 Delabrouille et al, 2017
30 - 6000 GHz 60 - 600 GHz
6.6 uK.arcmin 1.7 uK.arcmin

for Av=30 GHz

PICO (NASA?)

21— 800 GHz
1 uK.arcmin

May 14, 2018 (Matthieu Remazeilles' talk)
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Lye start
recoupling
Tgas @nd Tg

Collisions
become
ineffective
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heating the
gas
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(Guido d'Amico's talk)
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From
absorption to

emission

Reilonization
kills the signal

' Taylor et al. 2012

(1206.6733)
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