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ZTF Cosmology Science Working Group
— Status —

Core group of ~40 peoples

Research: SN Ia for Cosmology
Progenitor-issue   |   Astro-bias 

Calibration   |   Cosmo-Inference

Close connection with  
“Bright Transient Survey” & “SN physics”

Share most spectroscopy ressources
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ZTF Cosmology Science Working Group
— Status —

2019 2020 2021 2022 2023 2024 2025 2026 2027
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15 000
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9 000
Spectroscopically typed SNe Ia
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ZTF Cosmology Science Working Group
— Status —

2019 2020 2021 2022 2023 2024 2025 2026 2027

ZTF II
ZTF 04++

LSST      RollingZTF I ZTF 04

15 000

30 000

Photometrically typed SNe Ia

03/2018

6 000

3 000

9 000
Spectroscopically typed SNe Ia

DR2



Mickael RIGAULT5

21 Pa
pe

rs

2.5 years of ZTF

73%
Cosmology 
quality 
SNe Ia

2646

ZTF DR2 
SNe Ia

DES 2024 
SNe Ia 

1829

192

ZTF SN Ia DR2

Astronomy 
&Astrophysics 
Special issue

33%

                      arXiv
 
 
 
       arXiv
 
        arXiv
       arXiv
       arXiv
   arXiv 
   arXiv
 arXiv
 arXiv
   arXiv
 
        arXiv
 arXiv
 
   arXiv
 
 arXiv 

accepted responded submitted / replying to be sub.

https://ui.adsabs.harvard.edu/abs/2024arXiv240904346R/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240602073R/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240904650A/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240520965G/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240602072G/abstract
https://arxiv.org/abs/2406.06215
https://ui.adsabs.harvard.edu/abs/2024arXiv240601434D/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240601108R/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240611680A/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240520409C/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240904200D/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240216962T/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv240619460D/abstract
https://ui.adsabs.harvard.edu/abs/2024arXiv241111986S/abstract


Mickael RIGAULT6

10 A
cc

ep
te

d

ZTF SN Ia DR2
                      arXiv
 
 
 
       arXiv
 
        arXiv
       arXiv
       arXiv
   arXiv 
   arXiv
 arXiv
 arXiv
   arXiv
     arXiv
        arXiv
 arXiv
 
   arXiv
 
 arXiv 

accepted responded submitted / replying to be sub.

8 R
ef

er
ee

d 3 In
te

rn
al

A&A Special issue initial 
realise: Feb. 2025

Smith | DataJohansson  | SpectraLacroix  | Photometry
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DR2.5 DR2 SN Ia (Spectro) SNLS 5yr (Spectro) Subaru (Photo)
“Lemaitre”

~3500 SN Ia → CosmologySummer 2025

w0, wa : Dark energy

Extensions | to be planned already
Lemaitre (ZTF only?)    + DES     + Pantheon.   

New photometry: ztfimg/ztfin2p3
New simulations: skysurvey
New inference: NaCl → EDRIS

Cross calibrations | methodology (BBC?, Salt ?) | sample definition 

H0 : Inverse distance ladder
fσ8 : Peculiar velocities
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DR3
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O(10k) SN Ia (Spectro) O(30k) SN Ia (Photo)

SPECTRA
SEDm: Hypergal mostly done
Non SEDm spectra: To be gathered

This will be the legacy 
ZTF SN Ia sample

Initial sample (same?) to be definedFall 2026

LIGHTCURVES
Force photometry: Do we need that ?

Scene modelling: for when ?

REDSHIFTS
SNID redshift: Automated

DESI redshifts: is that all set up ?

HOST
Identification: Code ready ? Human ?

Properties: Include UV & NIR ? Prospector ? 



Mickael RIGAULT

DR3
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O(10k) SN Ia (Spectro) O(30k) SN Ia (Photo)

SPECTRA
SEDm & Non SEDm: To be gathered

This will be the legacy 
ZTF SN Ia sample

Initial sample (same?) to be defined

A.I. for Photo-typing

Fall 2026

LIGHTCURVES
photometry: forced & scene

REDSHIFTS
SNID & DESI: that all set up ?

HOST
Identification & Properties: who?

Classification:

SNID Automated

Spectra feature based

Sciences (DR3 spectra) Sciences

CosmoRates

Bumps and co.

Low-metallicity hosts

Standardisation  
(twins & correlations)
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DR3
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O(10k) SN Ia (Spectro) O(30k) SN Ia (Photo)

SPECTRA
SEDm & Non SEDm: To be gathered

This will be the legacy 
ZTF SN Ia sample

Initial sample (same?) to be defined

A.I. for Photo-typing

Fall 2026

LIGHTCURVES
photometry: forced & scene

REDSHIFTS
SNID & DESI: that all set up ?

HOST
Identification & Properties: who?

Classification:

SNID Automated

Spectra feature based

Sciences (DR3 spectra) Sciences
CosmoRates

Bumps and co.

Low-metallicity hosts

Standardisation 

01/2025 06/2025

Sample defined
Spectra gathered

SNID Ran

Host matching and 
Their propertiesDone

Post Cleaning
DR3 spectrum  

data study starts
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DR2.5
 DR2 SNe Ia 

+Subaru SNe Ia & SNLS5yr
Scene modeling New Inference

New “LC modeling” ztfin2p3 pipeline

 (RA-Dec)

Inverse Distance Ladder

(Ready direct distance 
ladder)

ΔH0
Likelihood 

Full forward
Density to velocity

Independent w0-wa
—

Demonstration of new way 
to do SN Cosmology

H0 (f)σ8 w0 - wa

ztfin2p3.py Lemaitre simulation fs8

LightCurves
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D2.5 Steps
Photometry

Pocket Effect
(Bright Fatter)

—
Field #600 validation

Sensors

StarFlats
Filters (incl. Gaia)

—
Aperture photometry

Camera
What is happening

Prod speed
No Science concept

—
No much details

Ztfimg

Self vs. Gaia vs. PS1
—

What is missing ?

Ubercal

PSF modeling
Link with all other 

products. 

LC release
ZTF DR2.5 
Lightcurves 

internal release 
Christmas 2024

Time Scale:  Feb 2025 Time Scale:  Feb 2025 Time Scale:  Feb 2025

Time Scale:  march 2025 Time Scale:  march 2025

✓ ✓ ✓

↻ ↻

Marie’s Talk

Mathieu’s Talk

Nicolas’ Talk

Brodie’ Talk
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D2.5 Papers
Simulation

ModelDag 
Technical aspect

Examples

Skysurvey

Concept of work
DC1, DC2, DC3

summaries
(Incl. fs8 modeling)

DataChallenges

What we think the 
Underlying surveys 

modelling is (DC2/5)

SN Modeling

Time Scale:  Janv 2025 Time Scale:  April 2025 Time Scale:  June 2025

✓ ↻ ↻

Missing 3D in SkySurvey. This is now the top priority for the Sim development.
(Help from Paris and Marseille needed)

Mickael’s tutorial

Madeleine’s Talk
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D2.5 Papers
Methods

DC1: Methodology
Why NaCl

NaCl (simu vs. Fit)
NaCl vs. SALTx

NaCl

PeTS (SN selection)
Redshifts

Host Information
Photo-Typing

Selection Functions

How does this work
Why Edris

—
Demonstrated on DC2

Edris

Time Scale:  Feb 2025 Time Scale:  May 2025 Time Scale:  June 2025

✓
↻

↻

Core worry to me
Photo-Typing. To be checked

Host Info uniformity. 
Support needed

Mahmoud’s tutorial

Dylan’s Talk

D’Arcy’s Talk
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2025 2026

LC IDR

Sensors
Camera
ztfimg

Ubercal
LC release

Mathieu
Marie
Mickael
Benjamin

Nicolas

skysurvey Mickael

Data Challenges Concept
SN Complex Modelling

June

Madeleine
???

NaCl Mahmoud
Selection Functions (incl. PeTS) Thomas

EDRIS demonstrated DylanEDRIS

Joint Calibration Nicolas
w0-wa Marc

Inverse Distance Ladder Brodie

Twin demonstrated Twin Hubble Diagram Constance

Fs8: Likelihood Rafael
Fs8: Full Forward Aurélien

Delta H0 (on simu) Chloé

Fs8: Density-to-velocity ?Paris?

Delta H0

3D SkySurvey

Back up plans

DESI YR3

Cluster Mass from SN Ia Florian

Train NaCl
“Virgo” mass from ZTF ?OKC?

Direct distance Ladder (?) ?Suhail ? 

?Paris?
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ZTF Cosmology Science Working Group

2019 2020 2021 2022 2023 2024 2025 2026 2027

ZTF II
ZTF 04++

LSST      RollingZTF I ZTF 04

15 000

30 000
Photometrically typed SNe Ia

03/2018

6 000

3 000

9 000
Spectroscopically typed SNe Ia
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DR2.5

DR3

DR2 SN Ia (Spectro) SNLS 5yr (Spectro) Subaru (Photo)
“Lemaitre”

~3500 SN Ia → H0 | w0, wa | fσ8Summer 2025

Fall 2026

New photometry, simulations & inference

O(10k) SN Ia (Spectro) O(30k) SN Ia (Photo)

Hypergal | sub-classifications
A.I. for SN spectro study 

(e.g. twins)

This will be the legacy ZTF SN Ia sample

fσ8 : Likely the baseline for more than a decade
w0, wa  : The LSST/Roman era anchoring sample

Sampled definition

A.I. for Photo-typing

Extensions to 
be planned


