ZTF : SNela and Cosmology

Where we are today
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SNela

Luminous explosions of evolved stars
Uncertain origin; homogeneous

Central to ‘what is the universe up to’



Distance Modulus (i)

The Importance of ZTF

‘all sky’ + ‘pencil beam’ +
targeted space
ge P Today:
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Different strategies;

filters: instruments; cadence; selection...


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

The Importance of ZTF

¢ Big telescope + Big FOV
/ Tomorrow:

WCDM to ~5%

46

44 -
" 1 ®
= pl . Best Flt Cosr logy
U) i 1 ®
3 -
3 40 ~ . 03 @ ol T Tl ‘\ T
_8 N 3. o [L1E114 W% iy ‘ ||||,i..
B 4 1 @ Tl 4 - - = i “!I I I ?
= @ o | Il oh| | el il | \I ' !..|' Il ”| 17
q) 38 -_ — v‘ L U ey ® T ‘l |“ { [
8 g : ’! Hlni' i H‘
© i © le' e i.III IHIII.II ” !|!;: mmmm
-5 36 — (7) O _.-.-@ ! i z i l EEEE
5 - () ¢ [ i | I "l |I| U' || "“ |
, s s 4 Im'"l I
- i © .
34_— e $s N re A@ | I|||||II|E
: — ottt} L -
s 04F re el Ar 1l %1k SRR R 51 = 0.3 : " :
A 02 Rl TR TR e okt | Fan PR Ll & | & | (3 ® 4 1
L<) 00 I AL ===t ‘ - '
. Utk RS SR E o0t o1 10
X-04 -~ Redshift - 11| b FIH . |
— — el Redshift

001 01 10 Brout+ 2019

One survey; one strategy
LSST



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

The Importance of ZTF
29?7 g LSST

Tomorrow:
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“too bright;

e survey, @gge strategy

too quick;

too rare
(For LSST) LS ST


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

“too bright;
too quick;
too rare

(For LSST)
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https://iopscience.iop.org/article/10.3847/1538-4357/ab08a0

“The local LSST”

Introducing ZTF

“Find it; follow it”

ICKY TRANSIENT FACILITY

“Iwo surveys in one”
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https://iopscience.iop.org/article/10.3847/1538-4357/ab08a0

Biswas+ 2021 MNRAS; Published
2 The Colour Law

Pantheon (C11 )“.

Recent Published Highlights

The first sample DRI

Days since explosion

760 SN => 300 with spec_z => 200 for cosmology:
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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
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https://academic.oup.com/mnras/advance-article/doi/10.1093/mnras/stab3093/6425769
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Ongoing Highlights DR2
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Completeness

DR2
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Whole Sample:
2624 Cosmological SN;

923 with a spec_z

‘Complete’ Sample:
539 Cosmological SN;

306 with a spec_z




14

Total Number
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Data Size DR2
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Selection effects or evolution?



Testing Models DR2
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Info

Nicolas+ 2021

18 A&A; Published


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

1

Existing LowZ
Existing HighZ

-0.1 0.0 0.1
SNla Colour (c)

0.2 0.3

Pre-ZTF:

LowZ: excess of red SNe

*/**

Selection effects?

* Selected out af high-z¢
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[ Existing HighZ
i ZTF DR2: z<0.05
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SNla Colour (c)

ZTF DR2:

Colour excess is still

seen ¥ **

R g+r only



Concerning Colour DR2
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Environmental Dependence
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Environmental Dependence DR?2
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SN Stretch (x7)

Environmental Correlations

Existing HighZ
® Binned Data

R B

8 9 10 11 12
Host Galaxy Mass

HighZ:
Mass « Stretch
Two Populations?

DR2
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SN Stretch (x1)

Environmental Correlations

Existing HighZ
® Binned Data
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HighZ:
Mass « Stretch
Two Populations?
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SN Stretch (x1)
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Low/Z:
Biased....

Unclear
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SN Stretch (x1)

Environmental Correlations DR?2
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Hubble Residuals (Au)

Hubble Residuals (Au)
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The Next Step
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Key Question:

SN Luminosity « Host Prop
e

Dependent on:
selection, calibration,
completeness, model ...
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The Summary

LTF-DR2

Strong evidence of multiple populations

>1000 cosmological SN today

First unbiased sample at low-z

Ideal/necessary for LSST HD

HIGHLIGHTS

SN « Environment |

Coming Soon...

underlying populations, luminosity
correlations, cosmology, etfc...
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Merci / Gracias

Also dankeschon, tack and go rabid maith agat ;)
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