
Alexandre Amblard
Center for Cosmology, UC Irvine

Paris                            Paris-Berkeley Dark Energy Cosmology                         Sept, 2009

In collaboration with:
Devdeep Sarkar (UCI/University of Michigan) 

 Asantha Cooray (UCI), Daniel Holz (Los Alamos).

Test and Implications of Two Type Ia 
Supernova Populations for 

Cosmological Measurements

Monday, September 14, 2009



Two Supernova Populations

Scannapieco and Bildsten
(2005)

Also:
Hamuy et al. (1995)

Livio (2000)

SNRIa(t)
(100yr)−1

= B

[
Ṁ∗(t)

1010M◦Gyr−1

]
+ A

[
M∗(t)

1010M◦

]
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Howell et al. 2007
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Intrinsic Luminosity
LP = LE + ∆L

Data Source: Sullivan et al. 2006 (SNLS)

µB = m∗
B −M + α(s− 1)− βc

Tripp (1998), Guy et al. (2005)

Two Supernova Populations
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Howell et al. 2007

Median Redshift: 0.026 
N=50

Median Redshift: 1.12
N=20
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Median Redshift: 0.55 
N=99
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m−M = 5 log
(

dL

Mpc

)
+ 25 +M+ δD ∗ fD(z)

D.Sarkar, A. Amblard, A. Cooray, and D. Holz; ApJL, 684, L13 (2008)  

With  dataset from Davis et al., Wood-
Vasey et al., Riess et al. 2007(192 SNe),

 the residual is consistent with zero:            

δD ∼ (5± 9)%

With future data, one will be able to 
constrain the residual much better.

δDδP

with δD=2.5log(LP/LD)=mD-mP

Average effect on the Hubble diagram
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Generate Mock Datasets

δD = 0.025

Looking at future surveys (JDEM-like) with 2000 SNIa
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Correlation~1-sigma bias in “w”

200 indep. mocks analyzed
δD = 0.025

While model-fitting the data

δD = 0 ⇒ ∼ 1σ bias in ω
δD= FREE ⇒ NO bias in ω, BUT Error bar increased by 2.5 times

Best situation: Constrain δD <= 2% with confidence

with 200 mock datasets analysed :
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Conclusions

 No evidence of two SNIa populations after stretch 
correction : δD= 5± 9 %

 a residual 0.025 magnitude difference could have an 
effect on DE EoS measurement.

 the effect can be accounted for in the Hubble diagram
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