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Concordance model of cosmology

Hypotheses
o Gravity described by General Relativity
o Isotropy and homogeneity

o Inflation in the early Universe, power-law primordial power spectrum

The concordance ACDM model
o Solution of the Einstein equations: FLRW metric
o The Universe is flat
o Universe dominated by dark energy (A) and cold dark matter (CDM)
o Big bang theory observationally supported:
o Cosmological Microwave Background
o Expansion of the Universe
o Abundance of light elements

o Large-scale structures
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Planck 2015 cosmology

Table 5. Constraints on 1-parameter extensions o the base ACDM model for combinations of Planck power spectra, Manck lensing_ and external
Jata (BAOHJLA+ My, denoted “ext™)

Parameter

T

TT+kensing

TT+lensing+exi

TI.TE EE

TT, TE.EE+lensing  TT, TE. EE+lensing+ext

oy

~0.082:3%

—(LNS

(“lensing”) and external data {“ext”, BAO+ILA+Hy)

It
w17

L0001 245

—Do4ud

~oonagit

TTHiwP TTHowPibonsing  TTlowPibensingteat  TLTEEEtowP TLTEEEtiowPilomsing  TTTEEE s lowl't bensing +ual
Purasrelir BB Limils 8% Ltz GBS liils A5 lunils 685 lanils G5 lnnits
Ol ol 002222 £ 000023 Q02126 2G.00022 002227 + 0.00020 Q02225 £ 0.00016 0002226 £ 0.00016 002230 £ 000014
e 11T+ 022 (L1THA + 020k ATIES + 002 0.119% = 00015 1155 + L1014 L TT8E #4001
WOE « v iviaan LOADES L 000047 104103 L0006 104106 £ 0.00041 LOHOTT 2 0.00031 L4087 £ 000032 104003 £ 000030
e 0078 0018 D56 + e 067 + DTS DT = 1T AT + 0014 146 + L
Ini10%4.) 3089 = D035 1062 + (029 3065 + 0024 1094 = 03 3059 + DOES 3064 £ 0.023
n (9655 + 00062 09677 0060 Q9681 + 0004 0.9645 2 0.0019 0.9653 + 0LO0ME 09667 2 (.OCH0
Hy 6741 =04 [T 100+ 1155 67,27 = b 4751 = L6t G 146
o, 068500013 WERT DI 6935 1 00072 06824 « 000K DA8TE 4 0007 06911 0062
0, [IEIEERITE] 1A =212 A0S = LT (155056 = (h{HKH 3121 = L T1L30H8 = b 1062
Fany, HI3Z 2049 T 6002 043 MT63£032 72051 14741 £0.20 1302024

o Precision cosmology
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o Precision cosmology

o But this is model-dependent: What if the primordial power spectrum is not a
power law?
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Primordial power spectrum

1e-9 Primordial Linear power spectrum
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o Reference model: Planck 2015 TTTEEE (P15)
o Wiggly-whipped inflation (Hazra et al. 2014ab, 2016): , WWID, WWI'

o Planck 2015 TTTEEE+HFI (P15+HFI)

o The WWI models give better fit to the CMB data than power law:
indistinguishable

o Can we use the LSS to distinguish these models?
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The simulations

o N-body simulations with GADGET-2 Springel 2005

o 5 models x 15 random realizations
o Volume: L = 1.89 h~1Gpe, N = 10243 (DESI survey)

Model Qn  Ho (kms~!Mpcl) o3 ns
P15 0.317 67.05 0.836 0.9625
WWIA 0.320 66.86 0.834 -
WWID 0.318 67.01 0.842 -
WWI' 0.317 67.04 0.842 -
P15+HFI  0.319 66.93 0.816 0.9619
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Matter power spectrum

L'Huillier et al. (2017, in prep.)

z=149 (ICs) z=0.7

P(K)/(Pers(K)) = 1

— WWID
— wwr
—— P15+HFI

P(K)/(Pers(K)) = 1

Kk(hMpc) Kk(hMpc?)

Relative difference P(k)/ (Pp1s(k)) — 1
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o Power spectrum calulated
by CoMPUTEPK (L'Huillier
2014)

o TSC assignment,

N, = 10243

o WWID and P15+HFI can
be distinguished, but not
WWIA, WWID and P15
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Haloes: mass and correlation functions
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Matter density
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Summary

o Degeneracy in the CMB: non-power law models can exist
o Can the LSS break the degeneracy?
o Yes!

Power spectrum normalization: still degeneracy (WWIA, WWI")

(]

o Halo mass and correlation functions: not helpful

o Count-in-cell: large number of pixels show the difference in the density
PDF

Still holds for biased tracers at z ~ 0.7

©

(+]

Euclid, LSST will probe these scales
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