Workshop XlI Nova Fisica no Espaco
February - 2014

Furst measuwrements of O
wsing SN date only

Tiago Castro e Miguel Quartin

Using the closest 732 supernovae of the recent JLA
cotoloyg and Hie metivod of moments we show-that a sumple
treatment of untruuie non-Gauvssranities witv a cownple of
SO podrameters U enougiv for make tive furst
measrement Os of wsing ovdy SN dato
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The rood wp wntll now-:

Techmicalitios

¢ Memo (Quartin ef: al. 2013)

o Gowssiondty hypotiresis

o Dependence of intrungic SN dispersion on
redsilft
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MeMo- (Metirod of Moments) wdea :

i Knop et al. (2003) (SCP)
Amanullah et al. (2008) (SCP)

i Barris et al. (2004)

Perlmutter et al. (1999) (SCP) ]

46 T T T T T T T T
. $
| Hubble di T
Pavramwetrize sl #U Ul |
42} h..u(lnr-_-. et al. I _ i
. . . Suzuki et al. (2012) (SCP)
dstunguisiv . 1
=
) = a0} ]
dfferent PDF |2 oy e 10009
8 38| Astior et al. (2006) |
©
A

Hicken et al. (2009) Holtzman et al. (2009
Kowalski et al. (2008) (SCP)

Riess et al. (1999)
Hamuy et al. (1996)

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8
Redshift




I TWM{/%/.
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I e MeMo (Quantin et al. 2013)
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The low statustic problems tiat come np witiv
cwvrrent dato are two—fold :
o« [l origunal uincarnation MeMo used tive Lmit of
wnfuty SN un eacih b to- buidd the covartance
madtrig
o The wmnal amostral estumator of moments of a
- H-statusties gues Hhe Less dispersive uwnblaseod
estimator of central moments

I Low- stotusties and Buoased Estumotory:



Selecting the SN PDF Model :
Goodness of fut

need for an intrivuic curfosdis . .
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Selecting the SN PDF Model :
Goodness of fut
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I Bayesion Selection Modlel :

[ oo ntsine L :
I ¢ BSM v ruled by the Bayes Factor B, (ratio of
the eatoences) and the Jeffrey's Scale



Eviudence :

. From Bayes Theorem :
P(D|M)P(M)

P(M|D) = D)

« Eviudence v tive constant of normalization
P(D)

« Doey depend ondy on date, and carry tire
tihe Modlel



Bayesion Selection Modlel :

[ oo ntsine L :
I ¢ BSM v ruled by the Bayes Factor B, (ratio of
the eatoences) and the Jeffrey's Scale

|In Bp1|  Odds Probability  Strength of evidence
< 1.0 =d:1 < 0.750 Inconclusive

l 0 ~ 31 0.750 Weak evidence

2.5 ~12:1 0.923 Moderate evidence
5.0 ~ 130 :1 0.993 Strong evidence



Selectung the SN PDF Movdlel :
Bayesian Selection Model

And, aside of the first case, the choise of W, . (2)
ove discanrted by Occomds Roazor via BSM

Hypothesis
Data Model 1 Model 2 In By Probabilities a—level
i1—2 (JLA) const. Tint(z) —90 1 — 1042 13.5
14 (JLA) const. Tint(2) & 3 int(2) (i) 1 —3x 1016 2.1
pi_4 (JLA)  fixed in best fit const. 10.9 1 —4x 107" 1.1

p1-4 (DES) const. Tint(2) & p3 int(2) 190 1 — 3 x 10—83 19




Resudts (1): Contfowrs on Cosmologieal
Paraometers
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Resudts (2): Power of detfecting Lensing
Synal of future and current doto

Hypothesis
Data Tint 13 int paint InBia  o—lev.
t1—4 (JLA) const. const. =0 0.45 0.9
pi—4 (JLA)  oine(2)  pa,ine(z) =10 0.17 0.7
12 (DES) const. 1.4 1.3
i1 (DES) const. const. 1.8 1.5
14 (DES) const. const. =1 2.8 1.9
pui—g (DES)  oint(2z)  p3,int(2) =0 0.7 1.0
T const. const. =0 21 6.1

(LSST100k)




Resudty (3): Furst measure of O, wsing just
SN

— JLA = =SNLS3 ...... JLA mocks




Conclusions

Using less nuisance poarameters we made tive metirool
more ropust

Owr hypotiresis way prooved to- be more suitable
concerning botiv tive goovness of fut ano Hre BSM
Owr work representsy an ummportant proof of prunciyple
ondl o cross~cieck of theory

Furst measure ever of o, wsing just SN dato



Conclusions

o Using less nuusance povometersy we maoe Hire metirool
more ropust

o Owr hypotiresis was prooved to- be more snitfable
concerning botiv tive goovness of fut ano Hre BSM

o Owr work represents an umportont proof of prunciple
ondl o cross~cieck of theory

o Furst measure ever of o, wsing just SN dato

Obrigado!
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