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SNIa Cosmology: Principals

Bright and Standardisable Transients
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SNIa Cosmology: Today

Key concept | Lsyis constant with time

Dark Energy

H, tension

Structure formation



SNIa Cosmology: Caveats

Unknown Origin

Uncertain physics

0.12mag unexplained scatter

Systematics Dominated

Environmental dependence




o3P ZTF: The SNIa Work Group
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Z.TF-DR2 | Changing the scale of SN Cosmology
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Classification: Defining a SNela

. Logout Dashboard Classifications Target Random
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Sample Complete:
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TODAY: Tested Light-Curves

Force Photometry

automated baseline corrections

understood uncertainties

‘unknown’ systematics

See Leander on Scene Modelling
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TODAY: Tested Light-Curves

Force Photometry

automated baseline corrections

understood uncertainties

‘unknown’ systematics

See Leander on Scene Modelling

updated magnitude
limits
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TODAY: Secure Galaxy Associations

~ ZTF20abptxls: z=0.016

Automated: Galaxies and Redshifts

51% of SNela with z,,,

58% of SNela with z .

DESI discussions ongoing i e N e I
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@ SN LS: Excluded

% LS: Host 'O LS: Culled

0 LS: Galaxies SIMBAD: Redshift = 4

Derived properties ongoing o TS Stara s
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TODAY: light-curve fits with systematics

2665 cosmological SNela

State-of-the-art : 300

900 SNela with z<0.06
650 normal SNela
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All SNe
Cosmo Cuts

Light-curve: width
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Z TF-DR2: SCIENCE



‘old’ stellar
population

MADELINE GINOLIN: Modelling observables

Dust modelling

‘young’ stellar

‘young’ stellar
population

population ‘old’ stellar

population

0.2 0.4

Light-curve: width Light-curve: colour
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‘old’ stellar
population

MADELINE GINOLIN: Modelling observables

Dust modelling

"dust free’

‘young’ stellar
population

population ‘old’ stellar

population

0.2 0.4

Light-curve: width Light-curve: colour
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MADELINE GINOLIN: Testing Standardisation

Linear
correction
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Linear correction
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SUHAIL DHAWAN: SIBLING SNE
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GEORGIOS DIMITRIADIS: Photometric diversity

Normal (367)
917T-like (34)
91bg-like (22)
02cx-like (7)
03fe-like (4)
[a-CSM (1)
18byg-like (1)

Model Independent Fits O"er'lum.ino‘:;s SNela
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High velocity SNela seen everywhere

20 @ ia-norm

measurements everywhere

defining sub-types
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Metallicity correlations to come

Galaxy Stellar Mass

Light-curve phase (days)
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LUKE HARVEY: Early time signatures
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JACCO TERWEL: Progenitor signals

Searching for late-time interaction
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Late time excess
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ALICE TOWNSEND:

ZTF-DR2 : 3500 SNela

ZTF : 27?7 SNela

Truth

at least 30,000

Critical to:
Understand selection (any cosmology)

ZTF-DR3 (Iegacy science)

Photometric SNe
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Coming soon : real-time and archive

Prediction
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THE LENSING TEAM (

ARIEL, JOEL, ANA, NIKKI, ALICE, SUHAIL., STEVE, JAKOB. EDVARD, ...)

SN Zwicky
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THE LENSING TEAM (ARIEL, JOEL, ANA, NIKKI, ALICE. SUHAIL, STEVE, JAKOB, EDVARD, ...)

Lessons:

high magnification
small angular separation

SN lenses: .
small time-delays
milli/micro-lensing o] iPTRlsgeu
Lensed quasars

. S"N Zwicky BELLS lens galaxi.es
stellar populations B I [ SLACS lens galaxies

- alX R €Nns galaxies

Constraints on: black holes — — - f — -

SUbSthtureS Or (arcsec)

low magnification events missed . many more to come
Conclusions Spectroscopy is critical . teamed with DESI
Space-based followup  JWST C2 + HST C30 & C31
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THE LENSING TEAM (ARIEL, JOEL, ANA, NIKKI, ALICE, SUHAIL. STEVE, JAKOB, EDVARD, ...

Archival Search

Cuts
B Base cuts
0 Tough cuts
B All cuts

e AMPEL Pipeline

® Optimised based on simulations
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Spectroscopy needed!
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SUMMARY
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Distance Modulus: u
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ZTEF-DR2 : OUT THIS SUMMER

0.0 0.2 0.4
color ¢

0.05

0.1 0.15 0.2
Redshift: 7z

3624 SNela

2665 Distances

State-of-the-art today : 300

Short term goal: 20 papers
2024: Cosmology

(see re-calibration)
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THANK YOU :-)

27



