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Outline

1. ACDM, tension in data

Ho and Os

2 . model: dark matter + dark radiation



ACDM cosmic concordance model

+ Standard Model (Baryons, v, v)
+ collisionless cold dark matter

+ cosmological constant

+ "big bang”



CMB - Planck 2015
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Planck 2016 (TTEEE.Lowp)

“Cosmic Concordance”

Quhs ... 0.02225 + 0.00016
Qh* ... 0.1198 £ 0.0015
1006pmc .« .. ... .. 1.04077 = 0.00032
Tt e 0.079 = 0.017
ln(lOloAS) ...... 3.094 + 0.034
Mg oo e 0.9645 + 0.0049
Hy ........... 67.27 + 0.66
Qn oo 0.3156 + 0.0091

o ST 0.831 + 0.013



ACDM Poulin, Serpico, Lesgourgues
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Adam Riess et.al. (2016)
Ho = 73.24 +- 1.74  km/s/Mpc

Type Ia Supernovae — redshift(z)
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os ~ Matter power spectrum
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KiDS-450: weak lensing power spectrum
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Cosmic Discordance in ACDM
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Outline

1. data Ho and os

2 . model DM+DR



DM+DR model
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What are imporart hew ffeds
o energy density 1 dark vudlition =>2Neg
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ACDM ANeff ~ 0.5
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growth of perturbations
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ACDM

ANeff ~ 0.5
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Conclusion: How well do we do?
(preliminary)

Ax° =-12.7 with 2 new parameters
Fisher - test: p=0.002 (>30)
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