Supernovae spectra extraction through host
galaxy HyperSpectral modeling.
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Cosmology with Supernovae la

A priori known...
For SNia




Typing of Supernovae la
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Zwicky Transient Facility
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Spectral Energy Distribution machine
(SEDm)
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Host contamination
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Hypergal Pipeline: Why?

* 30% of the observed SN are partially host
contaminated, 5-10% are unusable. === Sclection Bias

* 100% of the host spectra are currently ... thrown in
the trash!



Hypergal Pipeline: What?

e Full scene modeler of the SEDm observation.

e New method of host spectral modeling from
photometric images : no need to come back
months later!

-

SEDm (spectroscopic) Panstarrs (photometric)



Photometric
images

The Scene Model project
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Pixel SEDFitting
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SEDm PSF characterization

We assume a Gaussian (core) + Moffat (wings) profile, describes as follow:
P(rio, B,0,n) =nN(r;0) + M(r; o, §)

ron = (x—x0)2+@y—yo)2+a:—aso)(y—yo)
N/

Describe orientation + ratio of the 2 axis

STD-BD+25d4655 (2021/08/24 , ID: 10-38-16)
Airmass: 1.299 | parangle: 69.0° | A : 6244.0 A (500 A thick)| Exptime = 300.0s

SN profile with Gaussian + Moffat model
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Relotive Flux
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Relotive Flux
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Relative Flux

ZTF21aardybv (2021-04-07)
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Relative Flux

ZTF21aardybv (2021-04-07)
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It works! And now?

Pipeline in progress for the production step at the CNRS-
IN2P3 Computing Center.

Full ZTF sample will be processed, currently ~4000
targets.

SN typing improvement analysis.

Main paper currently in preparation.
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Conclusion

We’ve built an entire SN extraction pipeline, fully automated, which
might be mainstream in the ZTF collaboration.

Pipeline built on python, and optimized with Dask integration
(parallelization software).

Hypergal can model all the spectra components of the SEDm
observations, which are the Sky, the Host and the Supernova.

Potential to save 10% of unusable SN spectra in the ZTF sample, and
improve or correct the typing trust level of 30% of the SN.

Provide the host spectra, unused whatever the observation until then.
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Thank you for your attention
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Cosmology with Supernovae la
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Low-z

A
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Accelerated
expansion
Source Number
Calan/Tololo 17
CfAIl 7
CfAIl 15
CfAIII“ 55
CSP“ 13
Other low-z 11
SDSS 374
SNLS 239
HST 9
Total 740

Betoule et al. (2014)



ZTF Type la Supernovae
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ZTF2

~6000

# Cosmo SNe la

~3000




2.8

We then use this model over more than 500 standards stars to fit the parameters (each
cube split into metaslices), and fix the strongest correlations between them successively.
The chromaticity of the correlations turned out to be negligible.
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3D PSF model: Chromaticity

The chromaticity of the PSF profile is carried by
a , that we modeled as a power law such as :

A\




Atmospheric Differential Refraction (ADR)
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Plane-parallele
atmosphere :

_ 1
X = cos(d.>)




Consistency of ADR model

Xref = 0.29, Vyer = 5.98, Arer = 60004
Airmass = 1.61, Parangle = 70.56
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Wrap up
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