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Luminosity Distance and
Cosmology

Supernova Cosmology Project
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Type la Supernova

B band Max luminosity :
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Type la Supernoave as
Standard(izable) Candle

Slower - Brighter

} Stretch, é
1 Nickel 56 Decay
1 Progenitor metallicity

Redder - Fainter

1+ color /Extinction

1 Dust

1 Intrinsic Color
Luminosity Dispersion
at Maximum : 10%

light-curve timescale
“stretch-factor” corrected
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Type la Supernova

__*— Hydrogen burning

; -, Helium

Helium burning

Light Star: upto 8 Solar
masses

white dwarf
Degenerate C/O

Accretion of a companion star
to Chandrasekhar mass : 1.4  Solar masses
C thermonuclear explosion : Type  la Supernova
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Type la Supernova ?

1+ Color
Blntrinsic color
BDust Extinction

1 Ignition and Explosion Mechanisms
BDeflagration and/or detonation

} Progenitors

BSingle Degenerate (SD): Accretion of a red giant or
main sequence star

BDouble Degenerate (DD). Coalescence of two white
dwarves
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The SN Ia rate history in ellipticals with different SN [a models
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Why should we measure Type la
supernova explosion rate ?

-l

C constrain progenitor properties
Lifetime, metallicity é

C constrain ignition and explosion

mechanisms

Understand supernovae to improve
standardization

}  Type la supernovae play a key role in heavy element galaxy enrichment
}  Experiment design
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The SuperNova Legacy Survey
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Main Goal : Measure cosmological
parameters using Type la supernovae
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SNLS : Survey Strategy

Photometric Detection
B CFHT (3.6m) 300h/year

Spectroscopic
ldentification

B Wide field camera : Megacam
. . B 10m caass elescope
BExcell ent I mage qualltyBV:Lleoho
(FWHM) year

B Four 1 square degree fields
B 4 bands ( griz)
B Rolling search

S year survey

B Gemini 120h/year

B Keck 30h/year

B Spectral Identification (z<1)
B Redshift determination
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Real time detection Pipeline

days in 4 bands (0rc
PSF matched image subtraction

A 4 fields observed every 3 -4
A Variable object detection method :
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SNLS 3 years Results
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How to measure supernovae
explosion rate in the SNLS ?

A simple division : Sub;eerrr\lfsvdagpe la
/ sample
Nsuia(2)
Rate(z) =
Eﬁ (2) \ Detection/ldentification
efficiency

but Real Time spectroscopic identification efficiency is

almost impossible to model due to spectroscopic selection
(human selection, weather, avail abl e

C Human free photometric detection/identification
pipeline

LBL November 2009 18



Type la Supernovae
Photometric Detection




First level selection : Variables objects

B Images subtraction

B Each detection is scored with a  neural network
and shapelet to remove artifacts

B At least 5 good detections with S/N greater than 5

B Cut on field area and date to avoid edge effects. Spurious subtraction

residuals
Selected objects are mostly physical objects (90%): AGNSs,
variable stars, supernovae (all types).
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