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Type Ia Supernovae
Spectrum
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Type Ia Supernovae
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Type Ia Supernovae
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Type Ia Supernovae
Standardisation
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ZTF SN Ia DR2 Overview
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Hubble tension
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Adapted from Planck collaboration (2020)
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Evolving dark energy
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ZTF
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ZTF
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P48

Large FoV

Short exposures

3 bands (g, r, i)


Depth of 20.5 mag in r

(SN Ia at ) 
z ∼ 0.1

Zwicky Transient Facility
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ZTF

9

P48

Large FoV

Short exposures

3 bands (g, r, i)


Depth of 20.5 mag in r
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Zwicky Transient Facility

P60

Low resolution

~1h exposures


SEDmachine



Madeleine GINOLINAction Dark Energy @ IHP - October 2024

Cadence
ZTF SN Ia DR2 - Data
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Lightcurves
ZTF SN Ia DR2 - Data
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DES-SN5Y

Sanchez et al (2024)
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Spectra
ZTF SN Ia DR2 - Data
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Host association
ZTF SN Ia DR2 - Data
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dDLR technique 

(Sullivan et al 2006, Gupta et al 2016) 
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Host association
ZTF SN Ia DR2 - Data
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dDLR technique 

(Sullivan et al 2006, Gupta et al 2016) 
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Host association
ZTF SN Ia DR2 - Data
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dDLR technique 

(Sullivan et al 2006, Gupta et al 2016) 
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Numbers
ZTF SN Ia DR2 - Data
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2977 SNe 

with well-sampled lightcurves

3628 SNe 

Confirmed SNe Ia

2628 SNe 

usable for cosmology

2.5 years of data

Number of SN Mean redshift z

Mean stretch x1Mean colour c
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Volume limited sample
ZTF SN Ia DR2 - Data
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Volume limited sample
ZTF SN Ia DR2 - Data
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Magnitude limit
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Volume limited sample
ZTF SN Ia DR2 - Data
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Validated with simulations of the 
DR2 sample


(Amenouche et al 2024)

Redshift cut at z < 0.06
➡ No selection biases

949 SNe

Magnitude limit
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Stretch distribution
ZTF SN Ia DR2 - Results
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Ginolin et al (2024a)
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Stretch distribution
ZTF SN Ia DR2 - Results
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Ginolin et al (2024a)
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See Florian and Marie’s talks
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Stretch standardisation
ZTF SN Ia DR2 - Results
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Ginolin et al (2024a)

Δα = − 0.188 ± 0.014 (13.4σ)
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Stretch standardisation
ZTF SN Ia DR2 - Results
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Ginolin et al (2024a) SNe Ia siblings 
Dhawan et al (2024a)

Δα = − 0.188 ± 0.014 (13.4σ)
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Colour distribution
ZTF SN Ia DR2 - Results
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Ginolin et al (2024b)
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Colour distribution
ZTF SN Ia DR2 - Results
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Ginolin et al (2024b)
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cσ ∝ e−c/Edust
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Colour distribution
ZTF SN Ia DR2 - Results
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Ginolin et al (2024b)
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Colour distribution
ZTF SN Ia DR2 - Results
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Ginolin et al (2024b)
Popovic et al (2024c)
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Environment step
ZTF SN Ia DR2 - Results

19

γ ∼ 0.15

Ginolin et al (2024a)
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Environment step
ZTF SN Ia DR2 - Results
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γ ∼ 0.15

Ginolin et al (2024a)

Ginolin et al (2024b)

Brout & Scolnic (2021)

Figure 6. from It’s Dust: Solving the Mysteries of the Intrinsic Scatter and Host-galaxy Dependence of Standardized Type Ia Supernova
Brightnesses
null 2021 APJ 909 26 doi:10.3847/1538-4357/abd69b
https://dx.doi.org/10.3847/1538-4357/abd69b
© 2021. The American Astronomical Society. All rights reserved.
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Lemaître
ZTF DR2.5
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ZTF SN Ia DR2 | Data
SNLS yr 5 | sim.Subaru | sim.
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See Mahmoud and Dylan’s talks
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ZTF DR2.5
Distance ladder

21
Redshift

0



Madeleine GINOLINAction Dark Energy @ IHP - October 2024

ZTF DR2.5
Distance ladder
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Geometry

Redshift

0 < 10−3
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ZTF DR2.5
Distance ladder
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ZTF DR2.5
Distance ladder

21

Geometry

TRGB
Freedman et al (2019)
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ZTF DR2.5
Distance ladder
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ZTF DR2.5
Distance ladder

21

SNe Ia
Geometry

Any standard candles

TRGB
Freedman et al (2019)

Scolnic et al (2023)
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H0

ZTF DR2.5

22

971

ZTF SN Ia DR2 | Data

μ(z, H2
0⟨LSN⟩)
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H0

ZTF DR2.5

22

971

ZTF SN Ia DR2 | Data

μ(z, H2
0⟨LSN⟩)

Volume limited sample 
 

No selection biases
z < 0.06
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H0

ZTF DR2.5
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ZTF SN Ia DR2 | Data

μ(z, H2
0⟨LSN⟩)

Volume limited sample 
 

No selection biases
z < 0.06

Calibrator sample 
 

TRGB with JWST
d < 50 Mpc
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H0

ZTF DR2.5

22

971

ZTF SN Ia DR2 | Data

μ(z, H2
0⟨LSN⟩)

Volume limited sample 
 

No selection biases
z < 0.06

Calibrator sample 
 

TRGB with JWST
d < 50 Mpc

Barjou-Delayre et al (in prep)

See Chloé’s talk
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fσ8

ZTF DR2.5
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(1+z) = (1+z̄)(1 +
v
c

)
Observed redshift 

(What we have)

Cosmology redshift 
(from distance)

Peculiar velocity 
(What we want)

Carreres et al (2023)

2 4 6 8 141210
Number of SNe Ia per field 
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Photometric classification
ZTF DR3

24

ZTF II ZTF-LSSTZTF I ZTF 04

Spectroscopically typed SNe Ia

2019 2020 2021 2022 2023 2024 2025 2026 20272018

Now

~ 3000 SNe
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Photometric classification
ZTF DR3
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Spectroscopically typed SNe Ia
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Photometric classification
ZTF DR3

24

ZTF II ZTF-LSSTZTF I ZTF 04

Spectroscopically typed SNe Ia

2019 2020 2021 2022 2023 2024 2025 2026 20272018

Now

~ 3000 SNe
~ 7000 SNe

Photometrically typed SNe Ia

~ 35,000 SNe
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Conclusion

25

Number of SNe Ia per field 

A&A special issue 
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 Ia (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+)

2 4 6 8 141210

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

