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compilation

ΩΛ = 0.713+0.027
−0.029(stat)+0.036

−0.039(sys)

WMAP

w = 1/3 w = 0 w < −1/3

w = −0.969+0.059
−0.063(stat)+0.063

−0.066(sys) [Union]

w = −x.xxx+0.077
−0.077(stat)+0.071

−0.071(sys) [SNLS]
(Guy, Conley: Talk at TEXAS 2008 on Dec 09, 2008)



Agenda

w(z): To Bin or Not To Bin

Supernovae

Systematics I Systematics II
 Lensing of SNe
 P(  )
 Bias on the EOS
 (Not) To Worry About?

 Two Populations of SN
 Leaking into H.D. 
 Bias on the EOS
 Increased Error?

µ



Agenda

w(z): To Bin or Not To Bin

Supernovae

Systematics I Systematics II
 Lensing of SNe
 P(  )
 Bias on the EOS
 (Not) To Worry About?

 Two Populations of SN
 Leaking into H.D. 
 Bias on the EOS
 Increased Error?

µ



Seeking Temporal Evolution of “w”

1. Parametrize w(z)           [Adopted by DETF]

 Chevallier and Polarski 2001, Linder 2003

2. Principal Component Analysis
 Huterer and  Starkman 2003, 

Rocky Kolb’s Talk 

3. Uncorrelated Estimates of w(z)
 Huterer and Cooray 2005

w(z) = w0 + waz/(1 + z)



D.S., S. Sullivan, S. Joudaki, A. Amblard, D. Holz, A. Cooray; PRL, 100, 241302 (2008)
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Credit: 
S. Colombi (IAP), 

CFHT Team
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Influence of Gravitational Lensing?

Fobs,lensed(z, n̂) = µ(z, n̂)Fobs,true(z)

Weak lensing can modify the SNa flux & bias estimates of w

Credit: 
S. Colombi (IAP), 

CFHT Team



N = 2000 D.S., A. Amblard, D. Holz, A. Cooray; ApJ, 678, 1 (2008)

Ωm = 0.3
w0 = −1 ; w1 = 0

Our Analysis with Mock Catalogs 

(m−M)data(z) = (m−M)fid(z) + [∆(m−M)]int

+[∆(m−M)]lensing

[∆(m−M)]lensing = −2.5 log(µ)



Effect of Weak Lensing on Estimates of “w”

10,000 Realizations

D.S., A. Amblard, D. Holz, A. Cooray; ApJ, 678, 1 (2008)

2000 SNe

10,000 SNe

300 SNe



Effect of Removing the Outliers

D.S., A. Amblard, D. Holz, A. Cooray; ApJ, 678, 1 (2008)

Whole Dataset Used...
2000 SNe

10,000 Realizations

Outliers (25%)
Removed
~ 50 SNe
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Evolution based on Two SN Populations 

Scannapieco & Bildsten 
(2005)

Also:
Hamuy et al. 1995

Livio 2000

SNRIa(t)
(100yr)−1

= B

[
Ṁ∗(t)

1010M◦Gyr−1

]
+ A

[
M∗(t)

1010M◦

]



Evolution based on Two SN Populations 

Howell et al. 2007
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µB = m∗
B −M + α(s− 1)− βc
Tripp (1998), Guy et al. (2005)



Evolution based on Two SN Populations 

Howell et al. 2007

Median Redshift: 0.026 
N=50

Median Redshift: 1.12
N=20
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Is there a Signature in the Hubble Diagram?

m−M = 5 log
(

dL

Mpc

)
+ 25 +M+ δD ∗ fD(z)

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

With current data (192 SNe from 
Davis et al. 2007), the residual is 

consistent with zero:            

δD ∼ (5± 9)%

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

δDδP



Effect on the EOS Estimates: Bias in “w”

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

Generate Mock Datasets

δD = 0.025



Effect on the EOS Estimates: Bias in “w”

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

Correlation~1-sigma bias in “w”

200 indep. mocks analyzed
δD = 0.025

While model-fitting the data:
                    
δD = FREE⇒ NO bias in w, BUT Error bar increased by 2.5 times

Best situation: Constrain δD <= 2% with confidence

δD = 0⇒ ∼ 1σ bias in w
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THANK YOU!


