Host dependency of supernovae
standardisation with the ZTF volume lIimited
sample

Supervisor: Mickael Rigault

::::e FC | USNAC
Madeleine GINOLIN - 6t» November 2023 R I P 2 | INZP3
ol LES 2 INFINIS Les deux infinis

LYON



Cosmology with SNe
Hubble diagram

Dimmer
- 0.4
- 0.2
S
I | -
n >
8 O
0.0 O
E Q
Il Z
n
QO
o
=< L _0.2
[UMAD= 0335} L _0.4
Brighter
0.025 0.050 0.075 0.100 0.125 0.150 0.175
Redshift z

Action Dark Energy @ LAPP - November 2023 Madeleine GINOLIN



Cosmology with SNe

Standardisation

Dimmer
2.0-

1.5 1
1.0

0.5 1

Hubble residuals

o
o

p

_05 4

—1.0 1

_ -0.2 0.0 0.2 0.4 0.6 0.8
Brighter Colour ¢

Bluer M Redder

3 Action Dark Energy @ LAPP - November 2023 Madeleine GINOLIN



Cosmology with SNe

Standardisation

Dimmer

Hubble residuals

Brighter

2.0 -

1.5 1

1.0

0.5 1

0.0 -

_05 4

—1.0 1

Colour ¢

Bluer M Redder

1.0 1

0.5

0.0 -

_05 4

_10_

—4

Action Dark Energy @ LAPP - November 2023

Stretch x;

Faster M Slower

Madeleine GINOLIN



Cosmology with SNe

Standardisation

Dimmer

Hubble residuals

Brighter

2.0 -

1.5 1

1.0

0.5 1

0.0 -

_05 4

—1.0 1

—0.2

0.0

0.2

Colour ¢

Bluer M Redder

0.4

0.6

0.8

1.0-
0.51 o0
0.0
~0.51 | )
_10.
4 -3 -2 -1 0 1 2 3 4

Stretch x;

Faster M Slower

Action Dark Energy @ LAPP - November 2023

0.6 1

0.4 -

0.2

0.0 -

—0.2 1

—0.4 1

_06_

—0.8

£y

—-1.0

Blue
env

05 00 05 1.0 15 2.0
Environment tracer (g — 2)iocal

Madeleine GINOLIN

2.5

3.0

Red



Cosmology with SNe

Standardisation

Dimmer

Hubble residuals

Brighter

2.0 -

1.5 1

1.0

0.5 1

0.0 -

_05 4

—1.0 1

p

—0.2

0.0

0.2

Colour ¢

Bluer M Redder

0.4

0.6

0.8

1.0-
0.51 o0
0.0
_05.
_10.
4 -3 -2 -1 0 1 2 3 4

Stretch x;

Faster M Slower

Himodel + M = M,p

(Phillips 1993, Tripp 1998)
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Cosmology with SNe

Hubble diagram

ZTF

SNe colour

:UMAD = 0158]

| OMAD, goodz = 0-147]

- —0.2

l —0.3

0.025 0.050 0.075 0.100 0.125 0.150 0.175

1827 SNe Redshift z

Action Dark Energy @ LAPP - November 2023 Madeleine GINOLIN



ZTF DR2

Volume limited sample

* Redshift cut: no selection effects
* Additional cuts:
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ZTF DR2

Host properties

r
DLR = —
R

DLR technique
(Sullivan et al 2006, Gupta et al 2016)
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Standardisation
Stretch distribution

14 ~13 15 <11 ~10
log(LsSFR)

Nicolas et al (2021)
SNF - 114 SNe
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Standardisation
Stretch distribution
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Standardisation

Non linearity of the stretch-residuals relation
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Standardisation

Non linearity of the stretch-residuals relation
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Standardisation

Colour distribution

Full sample (740 SNe)
—— |ntrinsic colour + dust fit
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Standardisation

Linearity of the colour-residuals relation
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Standardisation

Steps
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Hubble residuals

Standardisation

Step dependency on tracer
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Conclusion
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a evolution with redshift
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Steps & contamination - Briday et al (2021)
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