The ZTF SN la DR2 sample

On behalf of the ZTF-Cosmo collaboration
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Type la Supernovae

Spectrum

Spectroscopic
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Type la Supernovae
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Type la Supernovae

Standardisation
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Type la Supernovae

Standardisation
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Type la Supernovae

Standardisation
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Type la Supernovae

Standardisation
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Hubble tension

Supernovae measurement
/ Local Universe

Riess et al. (2019)
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Residuals from
best fit FlatwCDM

Evolving dark energy
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Zwicky Transient Facility

Large FoV
Short exposures
3 bands (g, 1, i)
Depth of 20.5 mag inr

(SN la at z ~ 0.1)
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SEDmachine

Zwicky Transient Facility

Low resolution

Large FoV ~1h exposures

Short exposures
3 bands (g, 1, i)

Depth of 20.5 mag inr
(SN laatz ~ 0.1)
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ZTF SN la DR2 - Data
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ZTF SN la DR2 - Data

Lightcurves
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©(5000) spectra

ZTF SN la DR2 - Data

Spectra
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ZTF SN la DR2 - Data

Host association
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ZTF SN la DR2 - Data

Host association
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ZTF SN la DR2 - Data

Host association
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@ SN features
Host features
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ZTF SN la DR2 - Data

Numbers

2.5 years of data

3628 SNe
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ZTF SN la DR2 - Data

Volume limited sample
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ZTF SN la DR2 - Data

Volume limited sample
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ZTF SN la DR2 - Data

Volume limited sample
949 SNe
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ZTF SN la DR2 - Data

Volume limited sample

949 SNe
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(Amenouche et al 2024)
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ZTF SN la DR2 - Results

Stretch distribution

Full sample (9 — 2)iocal > 1 (9 — 2)iocal < 1
Niow + Nhigh
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Ginolin et al (20244a)
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ZTF SN la DR2 - Results

Stretch distribution

Full sample (9 — Z)i0cal > 1

——  Niow + Nhigh

—4 -3 -2 -1 0
Stretch x;

Ginolin et al (2024a)

(9 — 2)iocal <1

SALT2 stretch a4

See Florian and Marie’s talks
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ZTF SN la DR2 - Results

Stretch standardisation

® Alldata --—. Lineara  —— Broken a

0.8 -

0.6 -

0.4 -

0.2 -

0.0 A

M — Ucosmo — BC + YP

—0.2 -

o) Aa=—0.188+0.014 (13.46)

-3 —2 -1 0) 1 2
Stretch x;

Ginolin et al (2024a)

17 Action Dark Energy @ IHP - October 2024 Madeleine GINOLIN



ZTF SN la DR2 - Results
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ZTF SN la DR2 - Results

Colour distribution

Full sample (938 SNe)
—— Intrinsic colour + dust fit

Ginolin et al (2024Db)
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ZTF SN la DR2 - Results

Colour distribution

C

Full sample (938 SNe)
—— Intrinsic colour + dust fit

X e —c/ Edust

C 06 0.8

Ginolin et al (2024Db)
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ZTF SN la DR2 - Results

Colour distribution

C

Full sample (938 SNe)
—— Intrinsic colour + dust fit

X € —c/ Edust

C 06 0.8

Dustless sample (197 SNe)
Non dustless sample (741 SNe)
— Intrisic colour + dust fit

Ginolin et al (2024Db)

« Dustless » example

« Non dustless » example

ZTF18aahfzea

ZTF18aaqfziz
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ZTF SN la DR2 - Results

Colour distribution
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Full sample (938 SNe)
—— Intrinsic colour + dust fit
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Ginolin et al (2024Db)
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ZTF SN la DR2 - Results

Environment step
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ZTF SN la DR2 - Results

Environment step
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ZTF DR2.5
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ZTF DR2.5

Distance ladder

0
Redshift
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ZTF DR2.5

Distance ladder
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ZTF DR2.5

Distance ladder

Magnitude

Cepheids Phase Riess et al (2021)
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ZTF DR2.5

Distance ladder
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ZTF DR2.5

Distance ladder

Magnitude

Cepheids Phase Riess et al (2021)
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ZTF DR2.5

Distance ladder

Magnitude

Cepheids Phase Riess et al (2021)
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ZTF DR2.5
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ZTF DR2.5
HO
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ZTF DR2.5

H

Volume limited sample

z < 0.06

No selection biases

distance m@dulus

Calibrator sample

d < 50 Mpc
TRGB with JWST

M — MacmD
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ZTF DR2.5

HO See Chloé’s talk

500 - Dipole effect on Cluster method
- = 07 ... Ve *p
Volume limited sample 24 -
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# Fitted Dipole: 6Hp = 3.06kms~*Mpc~! . """"""""""
I
N -2.82248 OHo 2.79921
=
Q : :
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ZTF DR2.5

e
Authors Dataset
This work —(— - ZTF SNla (simulations)
N Johnson et al. 2014 —— 6dFGSv
Huterer et al. 2017 == 6dFGSv
1 3 Howlett et al. 2017 e O 2MTF
* - Adams & Blake 2020 —_—— - 6dFGSz, 6dFGSvV
Lai et al. 2023 — SDSS-FP
Qin et al. 2019 — 6dFGSv, 2MTF
Nusser 2017 = CF3, 2MRS

Dupuy et al. 2019 =0 CF3
Turner et al. 2023 —— 6dFGSz, 6dFGSvV
2 4 6 g 10 19 14 Davis et al. 2011 | —@— 2MRS, SFI++
Carrick et al. 2015 == 2MRS, SFI++
Number of SNe la per field Boruah et al. 2020 - 2M++, 2MTF, SFI++, A2
Said et al. 2020 == 2M++, 6dFGSv, SDSS-FP
Observed redshift ® Max-likelihood ©® Compressed 2pt ® Density vs velocity
(What we have) \ 0.0 0.2 0.4 0.6 0.8
(1+2) = (1+2)(1 + o
C Carreres et al (2023)

Cosmology redshift/A

(from distance)
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Z1F DR3

Photometric classification

~ 3000 SNe

ZTF | ZTF 1l

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
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Z1F DR3

Photometric classification

ally typed SNe Ia

~ 7000 SNe Spectroscopic

~ 3000 SNe

ZTF | ZTF 1l

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
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ZTF DR3

Photometric classification opot
~ 35,000 SNe

E ' Ne la
~ 7000 SNe: Spectroscop1ca11y typed S
~ 3000 SNe
| | | | | , | | | |
| | | | | | | | I |
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
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Conclusion

2 4 6 8 10 12 14
Number of SNe la per field

A&A special iIssue
Rigault+, Smith+

= Simulation (Amenouche+)

= SNe in voids (Aubert+)

= Peculiar velocity impact (Carreres, Rosselli+)

= Stretch and steps standardisation (Ginolin+)

= Colour standardisation (Ginolin+)

= Photometry (Lacroix+)

= Colour evolution with redshift (Popovic+)

= Lightcurve residuals (Rigault+)

= SNe in clusters (Ruppin+)

Spectral diversity (Burgaz+, Johansson+)

Low mass hosts SNe la (Burgaz+)

Secondary maximum (Deckers+)

Siblings (Dhawan+)

Photometric diversity (Dimitriadis+)

High velocity features (Harvey+)
Lightcurve modeling (Kenworthy+)
Bulge vs disk SNe (Senzel+)

Late-time CSM interactions (Terwel+)

25

Action Dark Energy @ IHP - October 2024

Madeleine GINOLIN


https://ui.adsabs.harvard.edu/abs/2024arXiv240904346R/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240904650A/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240611680A/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240520409C/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240520965G/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240602072G/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240606215P/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240602073R/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240601108R/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240706828B/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240619460D/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240601434D/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240904200D/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240216962T/abstract

