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Astrophysical bias on Hy
Up to 3% if :

1. Different fraction of prompt
~95% in Cepheid-SN
vs. ~50% in Hubble flow-SN

80

2. Magnitude difference between
prompts and delayed SNela
age step ~0.15 mag

SHOES Hy= 73.5 leads to
Hy=71.5" £1.6 km s1 Mpc1
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Various tracers find different magnitude step values?

The Type la Supernovae can be split into two populations,
depending on the age of their progenitor:

—> Prompt / Delayed SNela
Different tracers, but measuring the same effect.

How are the environmental tracers accurate to measure
the progenitor age?
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e |ocal specific Star Formation Rate (LsSFR) } SNIFS

e Stellar masses

e Colors SDSS
+
o MOrphOk)gy PanSTARRS

e Photometric LsSFR

SNela sample : The Nearby Supernova factory (SNf)
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e Stellar masses

e Colors SDSS
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e Photometric LsSFR

SNela sample : The Nearby Supernova factory (SNf)
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(X1(2)) =0(2) x p1 + (1 —9(2)) x (ap1 + (1 — a)us)

— Age-drif]t Model S Me.l:m stretch
0.4 - #
02 /
Ax? =~ 30 Comparison
. I *j T with all data
| | ? combined
o
~0.4
10 RIS FEMETER nEaT
redshift

Model fitted on all data

LSST France 2020, 04/02/20 - Martin BRIDAY - m.briday@ipnl.in2p3.fr
Nora NICOLAS - n.nicolas@ipnl.in2p3.fr

19



mailto:m.briday@ipnl.in2p3.fr
mailto:n.nicolas@ipnl.in2p3.fr

AAIC

—10

—15

—20

—25

—30

—35

1 8 Acceptable]
1 Unfavored
] Strongly
1 unfavored
| Y Excluded
e & X9 B A R RS
N $ S Q O N
o$® c)\\QQ NS (j@ <,
v
s &
20 LSST France 2020, 04/02/20 - Martin BRIDAY - m.briday@ipnl.in2p3.fr

Nora NICOLAS - n.nicolas@ipnl.in2p3.fr



mailto:m.briday@ipnl.in2p3.fr
mailto:n.nicolas@ipnl.in2p3.fr

Probability

o
N
1

PS1 underlying stretch distribution

O
ol
!

o
N
1

o
w
|

LSST France 2020, 04/02/20 - Martin BRIDAY - m.briday@ipnl.in2p3.fr
Nora NICOLAS - n.nicolas@ipnl.in2p3.fr



mailto:m.briday@ipnl.in2p3.fr
mailto:n.nicolas@ipnl.in2p3.fr

a X ({x1)sec — {X1)Base) [Mag]

0.03 -

0.02 A

0.01 -

0.00 1®

—0.01 ~

—0.02 ~

—0.03 A

0.0

e SDSS PS1 SNLS
0o o
[ @ ® ..
® 9
0.6 0.8 1.0 1.2 1.4
redshift
22

LSST France 2020, 04/02/20 - Martin BRIDAY - m.briday@ipnl.in2p3.fr
Nora NICOLAS - n.nicolas@ipnl.in2p3.fr



mailto:m.briday@ipnl.in2p3.fr
mailto:n.nicolas@ipnl.in2p3.fr

a X ({x1)sec — {X1)Base) [Mag]

/Z\\
0.034
(@0
0.02 - "
\],O
0.01 - -
W — 107
0.00 -

.
“

.

e SDSS e PS1 e SNLS

mun®
mun®
IIIIIII
-
a®
a®
a®
l“‘

s "®
.

® @] Wo = —0'95rWa=0.1

‘‘‘‘ ®e
> ,-*" o
~0.01 4~ .. o o
‘,-‘: N o
4 o o © .,‘
—0.02 1
N\
—0.03 A )
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
redshift
213 LSST France 2020, 04/02/20 - Martin BRIDAY - m.briday@ipnl.in2p3.fr

Nora NICOLAS - n.nicolas@ipnl.in2p3.fr



mailto:m.briday@ipnl.in2p3.fr
mailto:n.nicolas@ipnl.in2p3.fr

0.200

0.175

0.150

e e
— —
o N
(e} Ut

step value [mag]

0.050

0.025

0.000

(O local sSFR [spectro.] QO localu-r @ slobal mass
] (O local sSFR [photo.] O local mass @ nmorphology
LsSFR
(Rigault et al. 2018) o
. Preliminary
C Briday et al. in prep
i local mass
(Jones et al. 2018)
] u-r I3 kpe global ‘mass
(Roman e[t al.p2]018) (Roman et al. 2018)
0 10 20 30 40 50

contamination [%)]

Understand why # analyses
found # steps.

Clarify that age-bias is driving the host biases

0.4 1

0.2 -

1
— Age-drift Model

|

—— Mean stretch

0.0 -

o

mean x;

_0'4 -

102

24

" 101 ' ' AR T
redshift

Showing SN stretch redshift drift

Good agreement with age-drifting model

LSST France 2020, 04/02/20 - Martin BRIDAY - m.briday@ipnl.in2p3.fr

Nora NICOLAS - n.nicolas@ipnl.in2p3.fr



mailto:m.briday@ipnl.in2p3.fr
mailto:n.nicolas@ipnl.in2p3.fr

Thanks for your
attention
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Nicolas et al. (in prep)
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_3 4 Younger
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log(LsSFR)

>
Probability for the progenitor to be young

X1 = p(young) x N7 + (1 — p(young)) x (aN7 + (1 — a)N3)
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Nicolas et al. (in prep)

N1 EN(/M,O'l)

~ Stretch
X1
o

-3 Younger

~14 ~13 -12 =11 -10
log(LsSFR)

Probability for the progenitor to be young

Underying stretch X, = p(young) x N1 + (1 — p(young)) x (aNi + (1 — a)N3)
l In SNf

P (z1;p(y)") =p(y)" x Ni(zh) + (1 — p(y)") x (aNi(zh) + (1 — a)Na(z}))
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Nicolas et al. (in prep)

Nl EN(,LL1,0'1)

~ Stretch
X1
o

~3 - Younger
-14 -13 -12 -11 -10
log(LsSFR)

|
Probability for the progenitor to be young

Underlying stretch X, — p(young) x Ay + (1 — p(young)) x (a7 + (1 — a)N2)

l Not in SNf

P (zi;2") = 0(z") x Ni(@l) + (1 = 8(2")) x (aN(x}) + (1 — a)Na(2}))
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mean X

Nicolas et al. (in prep)

X 1+ (1 =0(2)) x (apr + (1 — a)p2)

e Model
i @ s\
02
Comparison
oy with other
surveys
_0.2_
—-0.4 -
10-2 ~ 107 ' S R
redshift

Model fitted on SNf data
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mean X

Nicolas et al. (in prep)

= 0(z) X p1 + (1 —0(2)) x (ap + (1 — a)u2)

0.4 -
02 7
Comparison
o with other
surveys
=().2 =
-0.4 -
10-2 ' B sy ' S

redshift
Model fitted on SNf data
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mean X;

Nicolas et al. (in prep)

(X1(2)) =0d(2) X p1 + (1 —0d(2)) X (ap1 + (1 —a)uz)

e SNf(llél) —— Mean strcl-:tch
0.4 - \
s
0.2 /
\ y Comparison
%) - | with all data
0.0- 4/# | combined
T
~0.4 -
1072 " 107 ' | AR
redshift

Model fitted on SNf data
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Nicolas et al. (in prep)

(X1(2)) = 0(2) X p + (1 = 0(2)) x (ap + (1 — a)pus2)

mean Xi

|
-~ SNf (114)

| |

| | |
— Al (569) -==All(cons) (422) —— Mean stretch

0.4
02

Ax? =~ 30 Comparison

I o with all data
= — combined
-0.2 - +
—0.4 -
10-2 " 10 SEIE EEEE
redshift

Model fitted on all data
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Underlying stretch model per age population

Nicolas et al. (in prep)
Cf Howell et al. (2007)

3‘ ]
N param =5 N param =4 Drlft
2-
_ (K1 —¢ g
N 0(z) = (K x(14+2)"%+1)
= o = Or no drift
_2..
Base _;] Howell oz )i="est
-14 -13 -12 =3 -10 -14 -13 -12 <31 -10
log(LsSFR) log(LsSFR)
N param = 3 7{ \Asymmetric oq | N param=2 — Gaussian
0.4 - '
B 203
S 3
3 38
g 0.2 / g 0.2 \
0.1 \ 0.1 X&,\
0.0l —1— : . ; 0.0 1— . . . .
=B -2 =1 0 1 2 3 =3 =2 =1
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AIC = 2k — 2In(L)
k = number of free parameters

Values Conclusion
0 < |AAIC| <5 Acceptable
2 < |AAIC| < 10 Unfavored

10 < |AAIC| < 20 | Strongly unfavored
20 < |AAIC| < ¢ Excluded
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