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From Type la Supernovae to Hy
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To get Hy: Independent distance
measurements for some SNela

— Cepheids (standard Candle)




Disentangle Hy from Lsy

SN la m,+5a, (mag)

Cepheids: bright young stars with a

pulsation-luminosity relation 33 i e e e
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Riess et al. 2009 1
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SN Ia m,” (mag)

Ho=74.0% 1.4 km s> Mpc1
(2% ; Riess et al 2019)
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Cepheid (UL, 45) (Mag)
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Hy Prediction from ACDM | Planck
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THE MODEL
CONTRAINS H,

Planck 2018
the model, change Hy
| | | I |
0.900
.| 75 k- - 0.84
0.885
1 0.870 = R
-1 |+ 0.855 4 0.76
10840 9 . -
4 0.72
| Hoszs
0.810 . 1 g o8
. o8t e
0.795 55 | ’ .t. - ) 0.64
0.780 Coe
| | | | | 0.60
4.5 0.0 0.4 0.8 ' 1.6

Illustrative plots from Planck 2015
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Greatest tension 1n Cosmology (4.46)
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CMB & SNela in disagreement ? No!

Planck 2018
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Inversed Distance Ladder

Feeney et al. 2018

Only using “ra” from CMB
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Tension 1n the concordance model?

or a systematic error ?
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New measurement @ 71.6 + 4 km s1 Mpc
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https://arxiv.org/pdf/1607.01790v2.pdf
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The Hy Tension

(4.40)
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Smooth Evolution

Smooth Evolution
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SNela Astrophysical dependencies

Low-Z | SNf All Z| SDSS & SNLS & Nearby
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Disentangle Hy from Lsy

Cepheids: bright young stars with a
pulsation-luminosity relation

SN la m,+5a, (mag)

TTTTTTTTT
-
=
-

llllllll

& SN 1995al

N 1994ae

—_—

T
W
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(2% ; Riess et al 2019)
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SN Ia m,” (mag)

Cepheid (UL, 45) (Mag)
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Greatest tension 1n Cosmology (4.46)
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tension (/) in Cosmology (44G)
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Error Budget
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More SNela in the Hubble flow is (almost) useless | More nearby is key !
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Source

Issue Analysis

Solution

LightCurve Extraction

Calibration

Sélection Function

SN Typing
Photo-Z

SN Model

M. Rigault

Effect Importance
Reduce the relative weight of SNela Very Weak
Mild
Matching issues between
; Extreme
Cepheid and Hubble Flow
Very
Chénge zero points Very
& Increase scatter
Reduce the relative weight Ver
of each SNela Y
Change relative weight of each SNe Weak

SN-IN2P3 kick-off meeting

Model your PSF

Use the same instrument ?

Discard Hubble Flow SNela
and understand host variations

Model the selection function

Don’t use Photo-Typing
Don’t use Photo-Redshift

Make sure you are consistant
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