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Context SNfactory Results Conclusion
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Context

Hubble diagram
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+High-z SNe: cosmological parameters + HZL
+*Nearby SNe: constrain the degeneracy between cosmology and

SNe la luminosity
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Context

Uncertainties

SNLS3: Sullivan et al. 201 |
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SNfactory
The Nearby Supernovae Factory

A unique data set of spectrophotometric Type la supernovae spectral time series

eMain Goals
+ Anchor the Hubble diagram: control of systematics

+Spectrophotometric time series of Nearby SNe la
+Standardization

+SNe la physics: spectral properties, extinction, etc.

Nearby supernova samples

60 ‘ ‘
[ SNfactory: 190 SNe
B LOSS (Ganeshalingam et al. 10): 152 SNe
B Constitution (Hicken et al. 09): 145 SNe
. D t 50} Il Union (Kowalski et al. 08): 55 SNe
a a samp e I CSP (Folatelli et al. 10): 34 SNe

+~220 SNe with more than 5 spectra »,

+~3000 spectra [-15;+40] days wrt max N |
+0.0l < redshift <O0.lI >

+ median phase of |st spec: -4 days

+ mean cadence of observation: ~3 days

0.02

+spectral coverage 3200 - 9000 A REDSHIFT
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SNfactory
SNfactory: Observations
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Results

SN20I Ife

Pereira et al. 2013

I”

... * “normal” SN la observed in the galaxy M101

103 * Closest and brightest SN la observed

|33 Very little evidence for reddening in its host galaxy
|50 Ideal data set for SN la physic studies
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Pereira et al. 2013
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Results

Spectroscopic standardization
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Study of their

* Correlation to the
photometric parameters

* Standardization power

* Sensitivity to extinction

* Etc.
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Results

SNe la extinction law
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Method

* Spectral analysis of normal SNe la at maximum light

* Separation of their “intrinsic” and “extrinsic”
components

* Construction of a mean extinction law for type la SNe

Result

* Additional color dispersion needed and taken into
account

« “Classical” extinction law

* Higher value of Rv than in classical SN la analyses
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b..  Problematic

large dispersion in these values

. * SNe la dispersion dominated by extinction variability
=0t 1300 * Recurrent issue in SNe la analysis: extinction law or ‘Rv’?
12755  Lower values than the Milky Way one usually found &

Chotard et al. 201 |
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Results

Sub-classification

Presence of SN la subtypes in the main
sample could introduce biases in the
cosmological analyses:

* Different mean absolute magnitude,

* Different color/magnitude relations,

* Different intrinsic variabilities,

e Evolution with redshift,

* Etc.

Intrinsic spectral indicators:
* Insensitive to host extinction/reddening
* Reflect SN la intrinsic variabilities
* Tools to study the sub-typing
* Etc.
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Conclusion

SNfactory | & Il status

* Publications: Various analyses already published, some under

publication process, and a lot of ongoing analyses, including photometry
and cosmology papers.

 Data taking: More data taken in a regular basis to feed these analysis.
Probable stop of the observation end of 2014.

* Chinese collaboration to SNfactory phase |l since 201 |
* French (CPPM/IPNL) / Chinese (THCA) collaboration:

* Data transfert / Calibration process runing

» Spectral analysis / Classification / SNe la velocity studies

e SNifactory Collaboration meeting: A few days ago in Beijing!

e Of course, SNe la observations and analyses in Tsinghua is not limited to
SNfactory (Antartica)
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Conclusion

THANKS!
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