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Type Ia Supernova Cosmology
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Type Ia Supernova Cosmology
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Type Ia Supernova Cosmology | Hy
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The Cepheid Leavitt relation

Cepheids: bright young stars with a
pulsation-luminosity relation

Riess et al. 2009
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Disentangle Hyfrom Lsy

SN la m,/’+5a, (mag)

Cepheids: bright young stars with a odbe FE s peisepEes ERp v

pulsation-luminosity relation - :
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(2.3% : Riess et al 2016, 2018)
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Type Ia Supernovae — redshift(z)

Direct Distance Ladder [
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The Hubble Constant | CMB

Planck 2018 results

Test the concordance model
= ACDM

Change the model, change H
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Tension 1n the concordance model?

~4d0
New physics or a systematic error ?
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Tension 1n the concordance model?
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Tension 1n the concordance model?

: in Planck
or a systematic error ? Anal;flsig >
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Tension 1n the concordance model?

or a systematic error ? j“n SIHO'ES?
nalysis *
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https://arxiv.org/pdf/1607.01790v2.pdf

CMB and SNela 1n disagreement ?

JLA and Pantheon
Fantheqn anly Planck 18 Prediction

wy

Latest SNela
Cosmological analyses
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cln(1+2z)/D, [km s~! Mpc-!]

Inverse Distance Ladder

4 a0 Aubourgetal. 2014
LOg T =
L% SN
- H,=67.3+1.1
B9~ <
60 =
I | 1 1 Il I 1 | | Il 1 | Il 1 1 | 1

0.8 0.6 {Fd B2 0
redshift

14

Only using r; from CMB
. . | Fgeneu eil,‘ al. 201§ 120
-_ SNela distribution :21380 2
I ol I &
| 120 =
80 . = A 0
- i s
= i
79} : S 175. =
Direct distance 8; =
Ladder (SHOES) ! &
70| = 70 lé
_____ 8 iv
65 ’ 165
_|_
=
60 {60 =
i
A 0 0 e 0 a1

Pr(H,|d) 2

Mickael Rigault | TevPA 2018 | Berlin



15

Ho Controvers

ACDM TT,TE,EE+lowE+lensing

ACDM mmm  Planck + BAO

ACDM I WMAP + BAO Planck et al. 2018
wawoCDM [ ] Planck + BAO + SNela

ACDM | BAO + SNela + r4(2014) Aubourg et al. 2015

ACDM Strong Lensing | Bonoin ef al. 2017

Inverse distance ladder

Smooth Evolution I BAO + SNela + r4 Feeney et al. 2018
Direct distance ladder SNela
Smooth Evolution SHOES + Cepheids Riess et al. 2018
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“Astroph | The Pro gen itor Issue
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The Local Perspective

Rigault et al. 2013

Host-SN2005L :
Star Formatione3
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SNela Luminosity
with respect to average
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Rigault et al. 2018
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SNela Luminosity

with respect to average

The Age Step | confirmed
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SNela Luminosity
with respect to average
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Impact on derivation of Dark Energy properties
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Galaxies are more star forming
at higher redshift

Could significantly bias (by a lot!)
the determination of dark energy
equation of state parameters (wo,w,)
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Disentangle Hyfrom Lsy

SN la m,/’+5a, (mag)
14 3 ) 16 17

Cepheids: bright young stars with a s el T aen s —
pulsation-luminosity relation :
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Tension 1n the concordance model?

Rigault et al. 2015, 2018
ACDM PREDICTION DIRECT MEASUREMENTS (SNEIA)
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