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Type Ia Supernova Cosmology | w & Hj
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Type Ia Supernova Cosmology | w & H,
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Type Ia Supernova Cosmology | w & Hj
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Type Ia Supernova Cosmology | w & H,
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Type Ia Supernova Cosmology |

Hy

To get Hy: Independent distance
measurements for some SNela
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— Cepheids (standard Candle)



Disentangle Hy from Lsy

SN la m,"+5a, (mag)

Cepheids: bright young stars with a 33

pulsation-luminosity relation - :
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The Hubble Constant

Planck 2015 — Résultats Cosmologiques

Test the concordance
model ACDM

Change the model, change H
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Tension in the concordance model?

New physics or a systematic error ?
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For accurate Cosmolog

.
- &5 i .'." Ne ' 4 h ; e 24 Bt ’ -
o « 1 - - by 7 .“‘ ‘- 2 ; _\,‘._ ." . " 83 y
TRl . 3 < DR 4 ' . $°y y e
‘ . - p . ‘- o . ' o " " . :. """, . ' .
g . : ) : . L 3 f N .. : . ry

. Sy
(o ?

'IA
R |
g\ ; . ) g
: Nl v
5 4 o
i ’
. -~ » |
| ; 2 p PYy A . .
My : .
R .
.’ ' ’ e ¥ .
S ? ..‘a : &
'\-b .“’:
- d ~ ‘;:’_':.:"‘
. »
B o ﬁ“
X R
- N
.l " F K
- .l
: ‘ '
; !
- 4 > ‘
| . - '
. : ‘
: -
o. ! :



“Precision Astropl o REE Ly
" . For accurate Cosmology
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Physics of the probe

Rigault et al. 2013, 2015

SNela Luminosity
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Physics of the probe Confirmed @ high-z

Roman et al. 2017

non-zero at ~70 level
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Impact on Cosmology — Hy

ACDM PREDICTION DIRECT MEASUREMENTS (SNEIA)
— Planck 2015 — age-bias correction no age-bias correction
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Impact on Cosmology — Dark Energy

Rigault et al. 2017

Galaxies are more star-forming at higher redshift
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Field of View
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Z'T'F | The First New Generation Survey
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~800 SNela per year in all astrophysical conditions nature provides (z<0.1)
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Nearby Supernova Cosmology | w, Hy & 03

How fast the Structures Grow ?
gravity vs. dark energy

Peculiar Velocity is accurate
but requires Standard Candles
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Nearby Supernova Cosmology | w, Hy & O3

SNela can once again change our understanding of the Universe

L
60 - ; ©
N S
50 - ® - 5
S S ©
i 40 1 S «xbé é
=, & =
0 "l, L
8 ® S
= 30 - -
0
£ =
O &
10 - ‘\/(@q:b
* c
0 . . 1
10° 101! 102

Effective Number of 1% Distance Estimates

Mickael RIGAULT



Nearby Supernova Cosmology | w, Hy & O3

SNela can once again change our understanding of the Universe
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Probing modified gravity
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Normalized PDF

Nearby SN Cosmology

w, H, & oy

Fi¢. from P. Astier
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| The Spectrophotometric SN dataset
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Flux [arbitrary]

HST & Optical | Measure the host dust

PI: Rigault ; GO14163

70 HST orbits for 70 UV images of host galaxies
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Impact sur les mesures cosmologiques — w

Rigault et al. 2013, 2017
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Impact sur les mesures cosmologiques — w

Evolution astrophysique ou énergie noire exotigue?

Rigault et al. 2017
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Impact sur les mesures cosmologiques — w

Evolution astrophysique ou énergie noire exotigue?

Rigault et al. 2017
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Impact sur les mesures cosmologiques — w

Evolution astrophysique ou énergie noire exotigue?

ZTF LSST Rigault et al. 2017
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Impact sur les mesures cosmologiques — w

Evolution astrophysique ou énergie noire exotigue?

ZTF 1 SST e Rigault et al. 2017
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A 0.00- Rigault et al. 2017
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Jones, Riess and Scolnic 2015

They calm to see no environmental effect

They reproduce my result (at 70!) using the same SNela (from Reiss11)
increase the sample and claim not to see anything (0o) ...
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