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SNEMO = SuperNova Empirical MOdels
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SNEMO: Type la Supernova Models from the Nearby Supernova Factory

SNENO ks a series of models tralsed om the spectrophotometric time serfesof Type Ia supernovae observed by the Nearby Supernova Factory. The training procedure and sesults are described
In Saunders, et al. 018 (link here). Three models are presented here:

« SNEMO2: a two component model Intended as means ©» directly compare the traluing data and method with ather two-component SNla models sach asSALT2.
« SNEMO7: a seven component model chosen for standardizing superrova magnituces
« SNEMOI1S: o honsive 15 t del that lenl the 1 of spectral time series behavior ;aptured.
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CURRENT STANDARDS

e SALT2, MLCS2k2 (not based on spectral time
series templates)

e Simple, only a few degrees of freedom, trained
mostly on photometry.

SALT2 model = flux(phase, A) =

Average Spectrum Auxiliary Spectrum Color Law

XOX( + X1 X |
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THE DATA
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PLAN FOR MAKING A MODEL*

« Use data from SNfactory
* Do something like SALT2 -- linear spectral time series templates
- Add complexity to capture more of SNla diversity

* Result: SNEMO = SuperNova Empirical MOdel

* See the next talk for a totally different method!



MAKING THE MODEL

« Use Gaussian Processes to model each individual SN

* (Optional) Deredden with a color relation

- Use EMFA (PCA-like process) to calculate model components

- Use K-fold cross-validation to determine model parameters:

 What color relation to use

* Model training set selection

* Number of components in the final model



OUTPUT RESHAPED AS SPECTRAL TIME SERIES AND
LIGHTCURVES

Spectra Monochromatic Lightcurves Broad-band Lightcurves
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PERFORMANCE ON AN OU T-OF-5AMPLE SUPERNOVA

Spectra Residuals
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PERFORMANCE ON ALL OU T-OF-5SAMPLE
SUPERNOVAE
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FITTING PHOTOM
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FITTING PHOTOM
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DIZATION WITH CS5P

SNEMO7 Hubble Residuals
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DEVELOPING AN INDEPENDENT ERROR MODEL
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A REDUCED HOST-MASS STEP?

Host step with SNEMO7: 0.053 +/- 0.020 mag
Host step with SALT2: 0.086 +/- 0.026 mag

SNfactory Host Mass versus Hubble Residuals
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« SNEMO is avallable currently on the github
version of sncosmo and will be In the next

release.
« Publication of the error model to come.

* Further improvements in wavelength and
phase range to come. ..
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