
Where we are today

Mat Smith, representing the ZTF SNIa Working Group

ZTF : SNeIa and Cosmology
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ZTF : SNeIa
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Luminous explosions of evolved stars

*

Uncertain origin; homogeneous

Central to ‘what is the universe up to’
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The Importance of ZTF

Today:

Betoule+ 2014
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Different strategies;  

filters; instruments; cadence; selection…

Redshift

https://www.aanda.org/articles/aa/full_html/2014/08/aa23413-14/aa23413-14.html
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The Importance of ZTF

Tomorrow:
Big telescope + Big FOV

Brout+ 2019
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One survey; one strategy 

LSST

Redshift

https://iopscience.iop.org/article/10.3847/1538-4357/ab08a0
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The Importance of ZTF

Tomorrow:???*

*too bright;  
too quick; 
too rare 

(For LSST)

LSST
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https://iopscience.iop.org/article/10.3847/1538-4357/ab08a0
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The Importance of ZTF

Tomorrow:???*

*too bright;  
too quick; 
too rare 

(For LSST)

LSST

0.10.01 1.0

One survey; one strategy 

LSST Brout+ 2019
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https://iopscience.iop.org/article/10.3847/1538-4357/ab08a0


P48: Discovery
P60: Followup

P200: Classification

“The local LSST”Introducing ZTF
“Find it; follow it”

“Two surveys in one”
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The Importance of ZTF

Tomorrow:

Measurable today

Not accessible to 
LSST

Brout+ 2019

https://iopscience.iop.org/article/10.3847/1538-4357/ab08a0


The first sample

Recent Published Highlights 

MNRAS; Published

760 SN => 300 with spec_z => 200 for cosmology:

ZTF WORKS

10
Stretch Colour Mass

Redshift Hubble Residuals

Dhawan+ 2021
-3 0 3 -0.3 0 0.3 8 10 12

0.02 0.08 0.140.1 0.120.060.04 -0.2 0.40.0 0.2-0.4

DR1

Biswas+ 2021
The Colour Law

Deckers+ 2021
Progenitors

MNRAS; Published MNRAS; Submitted

https://academic.oup.com/mnras/advance-article/doi/10.1093/mnras/stab3093/6425769
https://academic.oup.com/mnras/advance-article/doi/10.1093/mnras/stab2943/6396769


The first sample
760 SN => 300 with spec_z => 200 for cosmology:
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The first sample
760 SN => 300 with spec_z => 200 for cosmology:

ZTF WORKS
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Stretch Colour Mass

Redshift Hubble Residuals
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DR2Ongoing Highlights 

ZTF Year

ZTF-DR1

ZTF-DR2

Survey Progress

MNRAS; Published
Dhawan+ 2021

https://academic.oup.com/mnras/advance-article/doi/10.1093/mnras/stab3093/6425769


13

DR2Completeness

Whole Sample: 
2624 Cosmological SN;  

923 with a spec_z

ZTF1: Complete to m=18.5 
=> z 0.05∼

‘Complete’ Sample: 
539 Cosmological SN;  

306 with a spec_z

All Events
Confirmed SN
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DR2Data Size

Pre-ZTF: 
172 Cosmological SN;  
352 over all datasets

'Foundation' 2019

‘existing LowZ’

‘All LowZ’

‘existing HighZ’ 'Pantheon' 2018

'Pantheon' 2018)(

https://iopscience.iop.org/article/10.3847/1538-4357/ab2bec
https://iopscience.iop.org/article/10.3847/1538-4357/aab9bb/pdf
https://iopscience.iop.org/article/10.3847/1538-4357/aab9bb/pdf
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DR2Data Size

Pre-ZTF: 
172 Cosmological SN;  
352 over all datasets

ZTF DR2: 
352 => 2624*;  
172 => 923*

PRELIM
INARY

today == end ZTF1*
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DR2Data Size

ZTF DR2: 
352 => 2624*;  
172 => 923*Maximum leverage for w

PRELIM
INARY

today == end ZTF1*



17

DR2

Pre-ZTF: 
LowZ: two populations* 

HighZ: one population**

ZTF DR2: 
LowZ: two populations 

but one dominates

PRELIM
INARY

Selection effects?*

Answering Questions

Selection effects or evolution?**
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DR2

LowZ: 
Two populations 

HighZ: 
One population

PRELIM
INARY

Testing Models

evolves

PRELIM
INARY

into

A&A; Published
Nicolas+ 2021

https://www.aanda.org/articles/aa/full_html/2021/05/aa38447-20/aa38447-20.html
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DR2

Pre-ZTF: 
LowZ: excess of red SNe 

*/**

ZTF DR2: 
Colour excess is still 

seen ***

PRELIM
INARY

Selection effects?*

Concerning Colour

Selected out at high-z?** g+r only***
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DR2

Pre-ZTF: 
LowZ: excess of red SNe 

*/**

ZTF DR2: 
Colour excess is still 

seen ***

PRELIM
INARY

Selection effects?*

Concerning Colour

Selected out at high-z?** g+r only***

Can we measure c?  
See M. Amenouche on simulations
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DR2Environmental Dependence

Pre-ZTF: 
LowZ: no SNeIa in small 

galaxies*
Selection++++*
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DR2Environmental Dependence

DR2: 
LowZ == HighZ 

!
See also sSFR, lo

cal co
lour, …
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DR2Environmental Correlations

HighZ: 
Mass  Stretch 

Two Populations?
∝
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DR2Environmental Correlations

HighZ: 
Mass  Stretch 

Two Populations? 
∝

LowZ: 
Biased…. 
Unclear
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DR2Environmental Correlations

HighZ: 
Mass  Stretch 

Two Populations? 
∝

DR2: 
Mass  Stretch 
Two Populations

∝

See also SN co
lour
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DR2The Next Step

Coming soon 

Key Question: 
SN Luminosity  Host Prop  

?
∝

Dependent on:  
selection, calibration, 

completeness, model …



>1000 cosmological SN today 

First unbiased sample at low-z 

Ideal/necessary for LSST HD
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The Summary

ZTF-DR2

Strong evidence of multiple populations 

SN  Environment∝
HIGHLIGHTS

underlying populations, luminosity 
correlations, cosmology, etc…Coming Soon…



Also dankeschon, tack and go rabid maith agat ;) 

Merci / Gracias / Thank you :)

Credit: Debbie Smyth28 USNAC


