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DESC SNIa Cosmology Collab 
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Simulation pipeline Inference pipeline (validation teams)
• SNANA: Kessler, Vincenzi et al.
• LightCurveLynx: Dai et al.
• skysurvey: Rigault, Ginolin, Dellazzeri 

et al.

• FlowSN: Boyd, Mandel et al.
• CIGaRS: Karchev, Giunta, Trotta et al.
• Unity: Rubin et al.
• BBC: Kessler et al.
• Scinf: Rigault, Trigui et al.

Key Project: DP2 SNIa pipeline validation

Luna Dellazzeri
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DESC SNIa Cosmology Collab 

Milestone 1 (ongoing): compare and validate the 3 simulator’s outputs for the simplest simulations

Simulation pipeline Inference pipeline (validation teams)
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DESC SNIa Cosmology Collab 

Milestone 1 (ongoing): compare and validate the 3 simulator’s outputs for the simplest simulations

Milestone 2: add selection effects, host correlations

Simulation pipeline Inference pipeline (validation teams)
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DESC SNIa Cosmology Collab 

Milestone 1 (ongoing): compare and validate the 3 simulator’s outputs for the simplest simulations

Milestone 2: add selection effects, host correlations

Milestone 3: add other astrophysical effects (contamination of non-Ia, …), photometric calibration

Simulation pipeline Inference pipeline (validation teams)
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DESC SNIa Cosmology Collab 

Milestone 1 (ongoing): compare and validate the 3 simulator’s outputs for the simplest simulations

Milestone 2: add selection effects, host correlations

Milestone 4: LSST realistic baseline model

Milestone 3: add other astrophysical effects (contamination of non-Ia, …), photometric calibration

Simulation pipeline Inference pipeline (validation teams)
• SNANA: Kessler, Vincenzi et al.
• LightCurveLynx: Dai et al.
• skysurvey: Rigault, Ginolin, Dellazzeri 

et al.
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• FlowSN: Boyd, Mandel et al.
• CIGaRS: Karchev, Giunta, Trotta et al.
• Unity: Rubin et al.
• BBC: Kessler et al.
• Scinf: Rigault, Trigui et al.
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ANR SCInf

Perfect SN Ia data

Selection | Noise | Artefacts

SN Ia-variabilities w0, wa H0 fσ8
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ZTF DR2
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ZTF SN Ia DR2, data: ztfcosmo.in2p3.fr

DR2 Overview : Rigault et al 2025

Zwicky Transient Facility :

• Located in Mount Palomar Observatory
• Large field of view 
• High cadence (30s/exposure)

Data Release 2 : 

• First and larger homogenous SNe Ia sample 
• 3628 nearby events (z < 0.3)

Time

x0

Filter g
Filter r
Filter i

c
x1

ZTF DR2 : ZTF19abuonnx

Fl
ux
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Skysurvey's state of the art
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Ginolin et al. 2025a

Luna Dellazzeri
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Skysurvey's state of the art
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Assumptions : 
→  Homogeneous and isotropic Universe
→ Constant intrinsic SN Ia rate
→  Simple ZTF DR2 selection effect 

Luna Dellazzeri



LSST France Annecy | May 2025

Towards realistic simulations

Adding systematics to skysurvey

Selection effects Astrophysical variabilities Instrumental calibration
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Galaxy related

20 %

Non Ia contamination

80 %

SNe Ia variabilities

80 %

SNe Ia properties 
evolution with redshift
30 %

Photometric calibration

20 %

DESC Data Challenge: MS 2 and 3 DESC Data Challenge: MS 3 DESC Data Challenge: MS 3 

Luna Dellazzeri
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Galaxy selection effects

8

Host-dependent selection effects:

Near the center SN

Outer SN

Implementation in skysurvey:

Luna Dellazzeri

Higher photon noise 
near galaxy centers

Harder detection, 
“good” lc & 
classification

Lower SN/host 
contrast

Understand which SN 
are missed by surveys

Model SN position 
inside galaxies

Study environmental 
correlations (e.g. 

weaker mass step at 
large dDLR (M. Toy et 

al. 2024)
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First-approach :
simple Sérsic profile, independent parameters

Galaxy modelling

Sérsic profil parameters 
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Surface brightness

ε (of the 
isophote)

nθ
Effective 

(half-light) radius

see modeldag doc 

DAG

Luna Dellazzeri

https://modeldag.readthedocs.io/en/latest/?badge=latest
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Sérsic profil parameters 

Galaxy modelling prospects

Surface brightness

ε (of the 
isophote)

nθ
Effective 

(half-light) radius

zGalaxy type M★

10

To more complex models :
• Galaxy properties (Galaxy type + M★ )

—> Metallicity, SFR, SFH
—> SN progenitor age, SN rate
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Sérsic profil parameters 

Galaxy modelling prospects

Surface brightness

ε (of the 
isophote)

nθ
Effective 

(half-light) radius

zGalaxy type M★
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To more complex models :
• Galaxy properties (Galaxy type + M★ )

—> Metallicity, SFR, SFH
—> SN progenitor age, SN rate

• Double-Sérsic profile to describe region of a 
galaxy (spiral: nbulge ≠ ndisc) (Tang et al.25) 
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Sérsic profil parameters 

Galaxy modelling prospects

ε (of the 
isophote)

nθ
Effective 

(half-light) radius

zGalaxy type M★

To more complex models :
• Galaxy properties (Galaxy type + M★ )

—> Metallicity, SFR, SFH
—> SN progenitor age, SN rate

• Double-Sérsic profile to describe region of a 
galaxy (spiral: nbulge ≠ ndisc) (Tang et al.25) 

• Double-Sérsic profile for SN progenitors 
(prompt, delayed) (≠ SFR and regions of the 
galaxy)

10

Prompt Delayed

Surface brightness
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Conclusion
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Adding systematics to skysurvey

Selection effects Astrophysical variabilities Instrumental calibration

Galaxy related

20 %

Non Ia contamination

80 %

SNe Ia variabilities

80 %

SNe Ia properties 
evolution with redshift
30 %

Photometric calibration

20 %

DESC Data Challenge: MS 2 and 3 DESC Data Challenge: MS 3 DESC Data Challenge: MS 3 
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surveytargets
Nature | An object in the sky

dataset
The data you collect

How you observe the sky

Lots of pre-built targets, easy to customize
Easy to build you own survey or to use pre-built surveys  

Always as easy as that

X
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skysurvey : concept 
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SNe Ia
Kilonova
Core-collapse 
Supernovae

Simply by defining 
the camera 
footprint and the 
observing 
conditions

ZTF
LSST
...

How you observe the sky

Luna Dellazzeri



Any SNcosmo built-in source is available:

Transient templates and sources are built on top of SNCosmo (Barbary et al. 2025)

see tutorial "how to create a new transient class" on the skysurvey doc

Customization is easy 
rate, redshift range, absolute 

magnitude distribution,...

see skysurvey doc for how to change the rate of a 
target

Type Ia Supernovae

Transient Time Serie

Kilonova

Supernova Types

(Vincenzi et al. 2019)

SNII | SNIIb | SNIIn | SNIb | SNIc | SNIcBL
23 612 12 7 6

“Collection
Transient Time Series”
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Pre-Built Transients

Luna Dellazzeri

https://sncosmo.readthedocs.io/en/stable/source-list.html
https://github.com/sncosmo/sncosmo
https://skysurvey.readthedocs.io/en/latest/howto/create_new_transient_class.html
https://skysurvey.readthedocs.io/en/latest/howto/change_rate.html
https://skysurvey.readthedocs.io/en/latest/howto/change_rate.html


Polygon MultiPolygon

LSST
9.56 deg2

DES
3.1 deg2

data | what was observed when, under which conditions pandas 

ra, dec  —  Camera pointings 

skynoise  —  level of the sky noise (unit of zp)

zp  — depth of the image

mjd  — time in Modified Julian Date

band  — name of the filter used

gain  — camera gain (e-/adu), used for noise

Build your own Survey

footprint | camera footprint in the sky shapely 
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Mickael RIGAULT22

Easy to build complex transient

see modeldag doc 
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DAG

https://modeldag.readthedocs.io/en/latest/?badge=latest


Mickael RIGAULT

Current SNe Ia “Age model”

see modeldag doc 

Easy to build complex 
transient
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https://modeldag.readthedocs.io/en/latest/?badge=latest

